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The CDC 33801 operates under OS and
DOS systems as well as'VS systems. You
_protect your. software investment—and.

get better cost-per-byte all at'the same

timel: - -

What's more, cDC's new 33801 -

'Module Drive provudes 00

For the price-per-byte and performance you need today plus a more logical growth path for
3330 users call (612) 553-4158 or mail the coupon to: Ronald L. Kamps, Sales Manager, Pe-
ripheral Product Sales, Control Data Corporation, Box 1980, Twin Cities Airport, St. Paul, MN
55111, Dept. D-96.

Name Title

Company. Address

City. State Zip
Area Code Phone

glves you 100 000 bytes more tha

Ask the CDC Peripherals People
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Signaling a new era
in data entry communications, CMC’s

. TeleBatch™ option does it all —remote
data entry, remote job entry, and -
remote printing—all concurrent with a
full complement of active keystations.

Talk to Us...
We communicate

So do all our The KeyProéessing Family

offers the widest range of data entry
systems available today. With features
and options that will serve you tomorrow
too. Like TeleBatch, and the industry's
most comprehensive array of manage-
ment control reports. ' ’

KeyProcessing Systems

- TeleBatch .

" provides decentrahzed data entry wnth—
- outsacrificing centralized control over
i quallty and procedures. TeleBatchis .
fast, with speeds up o 19,200 bps. And
it's simple to operate — with unique
Communications Control Batches auto-
matically performing all operator and
remote bateh terminal functions.

_ Our customers say

- thatCMC’s Management Control -

- Reports-are outstanding. The TeIeBatch
~ Log, for example, improves the effec-
~tiveness of communications by provid--
~ ing an audit trail of important com-
*munications statistics. -

- CMC KeyProcessing Systems

~ are installed and communicating

_ throughout the world.

Talk to us,
you'll be pleased you did. Call or write
" today for more information.

KeyProcessing and TeleBatch
are trademarks of

A a division of
PERTEC CORPORATION

2500 Walnut Avenue, Marina del Rey, P.O. Box 92300
Los Angeles, CA 90009 Telephone: (213) 390-8411
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IN COMPUTER PERIPHERALS,
THERE IS ONLY ONE ALTERNATIVE

And that's no exaggeration,
either.

It's something we can back up
with fact affer fact.

For instance: Did you know that
we supply more plug-compdatible

TO ITEL.

monolithic main memory and
3330-type disk drives than any-
one else?

Moreover, when you deal with
ftel the savings are enormous.

It's this kind of all-out creative
effort that has put us right up there
with IBM. Not only in computer
peripherals. But in field engineer-
ing. In sysfems and software. In
financial packaging. In fotal

‘computer capability,
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When it comes fo experience
and reputation, it's either IBM. Cr Itel,

When you get fo price/
performance, however, there is No
alternative.

There is only ltel.

TTIL,

Data Products Group

One Embarcadero Center,
San Francisco, Catifornia 9411
Telephone (445) 983-0000
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For Conversational

On-Line Programming, Compare

ll n sc u EYM

'vs. TSO

COMPARE COSTS.

What does it really cost to install

and operate an on-line system for
program development? Terminals and
other hardware costs are dwarfed by
the cost of integrating and continuously
operating the software. These expenses
can exceed the savings resulting from
improved turn-around and increased
programmer productivity.

Carefully analyze the additional
resources required to maintain an
acceptable level of batch production
when the on-line system is operating...
larger CPU, more core, more direct-
access devices. Dedicating an entire
CPU to program development, as is
usually done with TSO or VM/CMS,
is a very expensive alternative to
running production and development
work concurrently on the same
machine. A remote programming
system should operate effectively in a.
multi-job environment, and maintain a
high degree of terminal responsiveness
without degrading background
operations or reducing overall system
throughput. ROSCOE does just that.
But that's not all . . .

. J
h

COMPARE FACILITIES.

By the time you pay for all the TSO
facilities you need, ROSCOE will cost
you far less. After paying to install
TSO, you pay, and pay and pay.
ROSCOE is far more cost-effective
than TSO. And ROSCOE provides
versatile services to applications and
systems programmers, to operations,
design, and clerical personnel.
ROSCOE contains data entry and
editing facilities, compressed self-
reorganizing library storage and remote
job entry and output retrieval functions.
Plus....syntax checkers for JCL, COBOL, ! Name
FORTRAN, and PL/1. Another unique

And proven in use for over six years

at 360/370 sites all over the world.
You, too, can benefit from ROSCOE.
Just mail the coupon or contact one of
ADR'’s offices.

r
| APPLIED DATA RESEARCH, INC.

Software Products Division
Route 206 Center, Princeton, New Jersey 08540
[ Telephone: (609) 924-9100

| [0 Please send information on ROSCOE™

Title

capability of ROSCOE is its command | Company

procedure language which supports

terminal I/O operations and includes |

decision making, branching, and | City State Zip
iterative types of instructions. ITelephone

You don’t need another CPU to run l
ROSCOE. You don’t need more memory | Computer Configuration
or disks. Your daily batch production
will not be reduced to a trickle.
ROSCOE costs much, much less, in
.bOth direct af’d indirect costs. And’ as [J LOOK™ for real-time performance measurement
is the case with all ADR software L'E PISORT™2 for faster sorting

products, ROSCOE is fully field tested. L

|

|

|

|

|

|

|

|

| I

Address |

|

|

|

|

|

| am also interested in I
[0 MetaCOBOL® for increased productivity

| 0] AUTOFLOW® |l for maintenance and debugging I

| O The LIBRARIAN® for security and protection |

|

|

APPLIED DATA RESEARCH THE SOFTWARE BUILDERS®

ADR software products: in use at over 5,000 installations worldwide.

U.S. offices in Boston (617) 245-9540, Chicago (312) 694-2244, Cleveland (216) 228-0880, Houston (713) 526-3188, Los Angeles (213) 826-5527,
New York (212) 986-4050, Pittsburgh. (412) 885-2822, Princeton (609) 924-9100, Washington (703) 281-2011.
Foreign offices in Australia, Austria, Belgium, Brazil, Canada, Denmark, England, Finland, France, lIsrael, Italy, Japan, Korea, Mexico, Netherlands,
New Zealand, Norway, Philippines, Puerto Rico, Republic of South Africa, Singapore, Spain, Sweden, Switzerland, Taiwan, Thailand, West Germany.
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"We'll sell you
the best, lowest
priced 132-column
‘printer available

anywhere!

Bob Howard, President, Centronics

But the low initial
price for the Centronics 700 Series
132-column printer isn’t the whole story.
It’s the lower cost of ownership based on the 700’s
inherent reliability and simplified construction. '

The 700’s unique modular construction using four different modules — print-
ing, electronics, forms handling and keyboard — and less moving parts mean easier
maintenance, lower cost and a smaller spares inventory. | ‘

Write for the full details of this tremendous offer . . . and information on the
rest of the printers and teleprinters in the new Centronics 700 Series.

Centronics means more than low price.

And more than hardware. It’s the widest range of models, features, options
* Financially strong * Proven delivery response ¢ Over 70,000 printers installed « 109
world-wide sales/service locations * Stringent quality control * Advanced R&D and
manufacturing ¢ Long-term spare parts availability * Customizing for specific needs.

CENTRONICS' IS PRINTERS

Centronics Data Computer Corp., Hudson, N.H. 03051, Tel. (603) 883-0111, Twx. 710-228-6505, Tlx. 94-3404; Eastern Region: (617) 272-8545 (MA); Central Region:
(513) 294-0070, Twx. 810-459-1784 (OH); Western Region: (714) 979-6650, Twx. 910-595-1925 (CA ) Centronics Data Computer (Canada) Ltd., Ontario, Tel. (603) 883-0111,Twx.
710-228-6505; Centronics Data Computer (UK) Ltd., Cheam, Surrey, England, Tel. 643 0821-4, Tlx. 851 945756; Centronics Data Computer, GmbH, 6 Frankfurt/Main.,
West Germany, Tel. 663321/22, Tlx. 841 413224; Centronics of Puerto Rico, Dorado, Puerto Rico, Tel. (809) 796-1881. Tlx. 3859349
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letters

Language for communications
We were appreciative of the article

“Compatibility or Chaos in Communi-
cations” by Sanders and Cerf (March,
p- 50).

The implication for those installing
or upgrading major computing instal-
lations is clear: they should specify X-
25 and the associated standards as a
necessary part of their system, if there
is any intention to attach their installa-
tion to a network. If users make X-25
a tendering requirement, manufac-
turers and software houses will support
it and public networks in all countries
will adopt it.

Now that cciTt (International Tele-
graph and Telephone Consultative
Committee) has formally adopted the
X-25 protocol, the major unresolved
problem area, as pointed out in the
article, is the application level protocol.
We cannot agree that the most serious
aspect of this is that of terminals with
idiosyncratic features. The aspect that

concerns us most is the lack of any
standard for job control or commands
for the interactive computing environ-
ment.

To make networks useful to pro-
grammers there is a clear and urgent
peed for a standard machine-indepen-
dent command language. Such a lan-
guage, if powerful enough, could by its
own nature provide‘a complete appli-
cation-level protocol (exclusive of ter-
minal idiosyncrasies). Such a language
needs to be sufficiently flexible to cope
with all reasonable user requirements,
sufficiently extensible to cope with un-
known future requirements, and sim-
ple enough for any programmer to
learn rapidly. :

To those who believe that these
three requirements are incompatible,
we suggest they study scL, the com-
mand language for 1cL’s 2900 series
operating system. We are planning to
use an SCL-compatible command lan-
guage over an X-25—compatible

September, 1976

prototype network, initially linking
Burroughs B6700’s.

We are confident that scL has the
technical potential to become a stan-
dard if wide support can be found for
it. We urge your readers to press their
representatives on national and inter-
national standards organizations to-
wards the adoption preferably of scL,
but certainly of some machine-inde-
pendent command language.

C. R. BosweLL, B. E. CARPENTER,

E. A. DRAWNEEK, K. HOPPER
Computer Science Department
Massey University

Palmerston North, New Zealand
R. M. GorboN

Computing Services Centre
Victoria University of Wellington
Wellington, New Zealand

Women—and men—
as managers
I would like to express unqualified ad-

miration for Gonnie Siegel’s . June
Forum, “The Best Man for the Job
May Be a Woman” (p. 196). ...

I particularly appreciated Ms.
Siegel’s insight into the inner conflict
in those who find that their emotions
learn more slowly than their intellects.
Her sympathetic recognition that
learning to treat employees and appli-
cants without regard to sex is a painful
and slow process, is yet not inconsis-
tent with her firm rejection of those
who will not attempt to learn, or with
her clear-eyed recognition of the
stupendous amount of sex bias to be
found at all levels of management.

MicHAEL W. HaMm
Director, General Systems
The American College
Testing Program

lowa City, lowa

Ms. Siegel spoke eloquently of the
business world’s expectations concern-
ing the characteristics which are sup-
posed to lead to success. Business lead-
ers, she reports, look for toughness,
coolness, strength, ruthlessness—in
short, qualities historically (and incor-
rectly, I think) associated with mascu-
linity.

Whether or not such traits assure
business success, I won’t debate here,
but my point is that it is not only
women who are discriminated against
by this “masculine” way of thinking.
Many men who do not subscribe to
this “business macho” are also passed
over at promotion time. Ironically,
men who excel in the more humanistic
qualities such as warmth, empathy,
and sensitivity, are thought incapable
of managing people!

What course is left to the man in
business who doesn’t buy the conven-
tional view of what constitutes a good
businessman? He has two choices. He

can sublimate his natural humanistic
tendencies in favor of his ambition, or
he can reassess what is important to
him and perhaps content himself with
less of what is looked upon in the
business world as “success.” The first
course cannot help but put a psycho-
logical strain on him, a strain which
often pays off in ulcers, heart attacks,
and other dysfunctions. In the long
run, the second course is wiser, but
often reveals itself too late in life, after
much of the damage has been done
and the behavior patterns have been
set.

I applaud the women’s movement
and its leaders like Ms. Siegel. A sec-
ond irony is that eventually men may
profit from women’s success. Maybe
someday men who don’t fit the mold of
the “tough soB” whom the business
world so assiduously courts will be
considered for the top spots along with
their more “masculine” colleagues and
with women. I think it would be good
for everybody, including possibly busi-
ness itself.

PETER MARTIN
Mountain Lakes, New Jersey

Compounding errors

Several readers brought to our atten-
tion an error made by management
consultant Steven R. Levine in our
July Forum (“Another Parker Game,”
p. 155). In presenting a tabulation of
the sources of dp errors, Mr. Levine
himself made an error (which we also
missed) and ended up with a ‘‘total”
of only 99.1%. The following should
give the flavor of the reader response:

In reference to Mr. Levine’s comment

on Parker’s game: What happened to

the remaining 0.9%? Errors due to

poor advice from management con-
sultants?

G10 WIEDERHOLD

Woodside, California .

Those long lines
The news article in your July issue

reporting on the 1976 nNcc (p. 98)
refers to the attendees standing in line
to register. It attributes the length of
the lines to the use of plastic badges.

The system used is the same system
used last year when Ncc was held in
Anaheim, under more favorable cir-
cumstances in every respect. And no
problems arose there when the total
attendance was only slightly less.

Stop watch test-timing indicated
that making plastic badges took an
average of one and one-half minutes
each, versus one minute for paper
badges. The plastic badge was not the
problem.

The New York Coliseum was the
first culprit. Its lobby is not large
enough to accommodate sufficient
equipment to handle such a large
crowd. To compound ‘the problem,

7
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another show (NEPcON) held in the
same building on the same dates sent
their attendees to the Ncc registration
area for badges.

A third problem had to do with the
amount of data to be collected. As
many as 130 to 150 characters of data
per attendee had to be keyed to the
computer tape for Ncc record pur-
poses. .

Jacquard Registration Service has,
over the past five years, handled con-
ventions with registration as high as
95,000 without problems. The system
has the capability and it should not be
blamed for the length of the lines.
After all, it is the only computerized
registration system in existence today,
and certainly a computer conference

should use computerized registration.

Furthermore, let’s say those long

lines may have been an indication of
the health of the computer industry.

LArrY D. DALLEN

Jacquard Registration Service

Long Beach, California

Our Bicentennial Entry
You win the prize—and you were such

an unlikely entrant! It’s for the most
completely asinine and tasteless grab-
onto-the-Bicentennial-no-matter-what
item in any medium. I refer to Jackson
Granholm’s “Great Moments in the
History of Computing: December-12,
17777 (July, p. 71).
K. A. Moopy
Pittsburgh, Pennsylvania

Since essentially all the non-dp gags in
Mr. Granholm’s article were plagia-
rized from Stan Freberg’s album, “The
United States of America,” I feel Fre-

berg should at least have been listed as
coauthor. ‘

WAYNE HATHAWAY

Sunnyvale, California

Mr. Granholm replies: This piece was
actually done for a private, inebriated
performance at a Digital Computer
Assn. meeting. Whoever it is supposed
to be patterened after should be in-
sulted. Having been guilty of doing too
many DCA programs already, | am
doubtless guilty of making this effort
as bad as possible. Why the editors of
Big-D wanted it, | don’t know, but
there is no predicting editorial tastes.

Disputed origins
As regular readers of DATAMATION, we
were surprised by the inaccuracy of
comments made in the May issue (p.
182) referring to privacy and security
in- the Data Management Center, The
Office of the Secretary, HEw. The facts
are as follows:

(Continued on page 194)

v Structured Cobol

tured Programming in coBOL,” June
p. 103) would allow orderly and
modular code to be produced, but it
would not be structured. In my judg-
ment, this is caused by two facts be-
ing ignored or not understood.

1. One of the most beneficial
aspects of top-down design is the nat-
ural separation of control stucture
.from the functional doing in a pro-
gram. The top level modules specify
what has to be done and the condi-
tions under which it is done. Lower

tion should be encouraged as it assists
the designer since the problem has

lems—control and functional—and it
assists the maintainability of the code
since the novice reader of the pro-
gram can concentrate first on the
control structure and then on the
functional doing. (Just try identi-
fying the control structure and func-
tional doing parts in a flowchart and
you will see the advantages of top-
down design.)

2. The second missing ingredient is
the proper understanding of the pur-
pose of the IF statement. The IF state-
ment is quite different from the ApD,
MOVE and READ verbs in that it does
not, in itself, do anything toward
solving the problem at hand except
to determine the conditions under
which certain other statements are to
be executed. To understand a mod-
ule, it is necessary to understand
what it does, how it does it, and
under what conditions it is entered.
Often, multiple conditions must be

. met before certain modules are to be
executed. For example, in a transac-

The rules Dr. Mize states (“Struc-

level modules will accomplish the .
functional doing. This natural separa-

been parsed into two smaller prob-

tion edit program, it may take dozens
or hundreds of conditions to identify
a valid transaction. Often the condi-
tions are related. Often there are
multiple sets of conditions which sat-
isfy the requirements for the .execu-
tion of a given module.
Consequently, Dr. Mize’s rule- on
GO TO’s is incorrect. GO TO’s cannot be
used to reexecute a module; that is
control structure and belongs in a
higher level module. Secondly, often
it will take multiple IF ‘statements
(and compound conditionals) to
identify the conditions which must be
satisfied to execute certain modules.
To hide the relationships of these
conditionals by not allowing nesting,
is detrimental to maintainability and
readability; hence, the rule against
nested IF’s is incorrect. This is one
place in which the original designer
must sacrifice to achieve the goals of
maintainability. The relationships of
conditionals are vivid in the mind of

the designer the day the code is gen-
erated, but unless those relationships
are preserved in code, the mainte-
nance task is increased. The nesting
of 1F statements must adhere to the
rules of modular size; thus, modules
of great 1rF-depth might need to be
shortened to be comprehended.
"These two rules are interrelated for
if one cannot nest 1Fs, he must simu-
late with Go TO’s. If Go TO’s are re-
stricted, nesting of IF’s are necessary.
Modular code is good code. It pre-
vents programs from being globally
chaotic, and code that is only locally
chaotic can be figured out. Struc-
tured code is modular, and addition-
ally, it prevents code from being
locally chaotic as well. ‘
JAMEs L. TUCKER
Department of Public Administration
Department of the Army
U.S. Army Management
Engineering Training Agency
Rock Island, Illinois

Professor Mize replies: Mr. Tucker's
points are both valid and relevant.
However, the intent of the article
was to provide simple guidelines that
would derive most of the benefits of
structured programming without
forcing unnatural structures on the
COBOL. language as it exists today.

If COBOL provided an'in-line PER-
FORM option, | would agree com-
pletely with the total separation of
the control and doing functions—not
allowing any backward branching
GO TO’'s. However, in COBOL, the
control paragraph is physically sep-
arated from the doing paragraph.
Prohibiting this use of the GO TO
results in more communication flags
or switches between paragraphs and
in deeper nesting of PERFORM’s. |
admit that this use is a compromise,
but no one has claimed that the con-
trol constructs in COBOL lend them-

‘program and the levels of PER-

selves naturally to formal structured
programming.

The article does not prohibit the
use of compound conditional state-
ments. The suggested discretion in
the use of nested IF's is due to the
confusion and necessary redundan-
cies in nested IF’s, since there is no
ENDIF delimiter to mark the scope
of the logic to be invoked under
various combinations of circum-
stances. Used properly nested IF’s -
can reduce the fragmentation of the

FORM's required. However, their use
opens a Pandora’s Box for the bugs
and modification headaches to be-
gin creeping in.

Hopefully, someday soon the pro-
gramming language to allow the nat-
ural writing of structured programs
for business applications will be
available and compromises such as
these will no longer be necessary. 3%
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THIS IS THE
\L LEDGER SYSTEM

GENER

YOU AND YOUR @@UNHNG

* Here’s exactly what will happen when you
call. One of our staff will take your name and address
and immediately send you a brochure explaining exactly
what the UCC General Ledger/Financial Control System
is all about. (In Texas, call 214-638-5880 collect.)

When you’ve seen how UCC-FCS meets your
financial reporting requirements, call this number again.
We'll arrange a presentation at your convenience:

‘Here are some reasons why UCC-FCS has made

AWE BEEN

the Accounting and Data Processing Departments happy
in over 150 IBM 360/370 or mid-size Burroughs
installations.
« Quick and efficient implementation.
.» Easy-to-use report writer requiring virtually no
EDP assistance.
o Full general ledger accounting, plus budgeting; costing,
profit center reporting. And much more.

- » Optionally generates over 100 standard reports.

We're going to
be the IBM of software
companies.

University Computing Company ¢ P.O. Box 47911 « Dallas, Texas 75247 »« A Wyly Company
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The emergence

of a new

thinking machine.

The SEL32/35.

Twice the power for half
the price. |

If your computing needs
could be answered by such
machines as Data General’s
Eclipse, or DEC’s PDP 11series
or Interdata’s 7/32, consider
the SEL 32/35.

Rather than get into bits and
bytes, there’s really only one
thing you need to know about
the SEL 32/35: You get two to
four times the power for every
“compute” dollar spent. Period.

~ That’s a pretty powerful
statement. But the SEL. 32/35
is a very powerful machine.

Extra power can go a long
way to maintain the balance
you need in your computer
system, so essential for reliable,
peak performance.

And extra power, for fewer
dollars, can do wonders when
you 're trying to balance a
corporate budget.

For more information about
the new arrival in our family of
computers, just circle our
number on the Reader Service
Card. Or, for faster action, call
us direct.

Either way, we'll see that you

get all the vital statistics on our
new baby.

SYSTEMS

ENGINEERING LABORATORIES

6901 West Sunrise Boulevard
Fort Lauderdale, Florida 33313
(305) 587-2900

European Inquiries: 85 bis Avenue Albert 1er 92500/ Rueil, France
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people

Computer Aided
Manufacturing

C. H. “Pete” Link hates a bofing job.

“It seems I've worked at a little bit
of everything,” said Link, who has
toiled in such diverse areas as account-
ing, pattern making, carpentry and
welding. But as soon as the challenge
in each job left, so did Link.

This seemingly innate desire for
leaping high vocational hurdles is no
doubt what will keep the 47 year old
manager indefinitely content at his
current job as executive secretary and

. general manager of Computer Aided
Manufacturing—International, Inc. in
Arlington, Texas. He has held this job
since caM-1'was formed in 1972.

As the’chief paid officer of cAM-I,
Link said he has the opportunity to
organize a new international associa-
tion of industrial, governmental and
educational groups for the joint de-
velopment of computer aided manu-
facturing applications. This position
makes Link responsible for the legal
and financial dealings of the non-profit
corporation as well as-for administer-
ing its eight-member staff, interna-
tional representatives and contractors.

Since cAM-I concentrates on soft-
ware development, Link said he deals
with some of the most intelligent and
productive innovators in this field from
each of caAM-I's 91 member companies
in North America, Western Europe
and Japan. Therefore, one of the most
demanding challenges of his job is stay-
ing current with the rapid changes in
the computer industry.

Link said he does this mainly by
reading a lot of books while in flight to
meetings throughout the world. “I
spend about six weeks each year in
jets,” he added, “and this gives me time
to read 40 to 50 books, mostly con-
cerning my work.”

Computer aided manufacturing,
Link noted, is often misdefined as a
factory with machinery totally con-
trolled by computers. “I think the term
has been a little overused and people
tend to think that it means eliminating
the workers,” he said. “That’s not my
view at all.”

Studies show the major inefficiencies
in manufacturing are not found in the
employees who operate machinery, but
rather develop from the lengths of time
raw materials must sit idle, said Link.

‘September, 1976

“Ninety-five per cent of the time a
product is in a factory is spent in
waiting to be worked on,” he noted.
“So the most important aspect of con-
trolling factory production is not auto-
mating the equipment, but rather con-
trolling the flow of information on the
production floor.

“For at least 15 years there have
been adequate simulation systems for
management to use in attempting to
schedule production,” he continued.
“But one of the biggest problems with
these is that once the majority of the
information has been simulated, the
plan deteriorates in practice. It reports
what has happened after the fact. No
one has yet developed a system where
manufacturing could be practically
monitored on the factory floor.”

Controlling this information as it
happens is what cAM-I is trying to do
with programs such as cAM-1 Auto-
mated Process Planning (capp), Link
contends. “By cutting- down the wait-
ing time by 10, 15 or 20 per cent you
reduce the large investment in inven-
tory, shorten the lead time for produc-
tion and keep costs competitive.”

Link said he expects automated
planning systems will be available dur-
ing 1977 to generate production
schedules for machined and sheet-
metal parts, castings and forgings as
well as for electrical components and
assemblies. By 1978 he sees advanced
automated planning in use by large
companies, with medium and small
manufacturers joining by 1980. Link
anticipates the use of minicomputers
dedicated to line and management

functions in a hierarchical structure by
1985.

To help prepare himself for this in-
ternational growth of automated pro-
cess planning, Link is studying the
spoken languages of many of the in-
dustrial countries where he expects
these development to occur. For in-
stance, he already knows enough Ger-
man and Italian “to get by” and he is
currently studying Japanese with the
assistance of a portable cassette player.

Despite his computer-age schedule,
Link plans in time to spend with his
wife, Marilyn, and their two sons,

iy o
C. H. “PETE” LINK
“ .. The term has been misused.”

Peter Michael, 5, and Jameson Todd,
1. Link said he also tries to spend
several hours each month picking out
bluegrass tunes on his guitar in duet
with a banjo-playing friend. It’s breaks
like these that no doubt keep him re-
freshed for the challenge of his work.

April Fool’s Appointment

John Brackett could have been excused
if he thought that it was all a practical
joke when the president of his com-
pany—SofTech, Inc.—resigned, and
he was appointed to replace him. The
date was April 1.

But Cornelius Peterson was serious
about leaving to pursue personal busi-

JOHN BRACKETT
He didn't get an M.B.A.

ness interests, and SofTech’s Board
meant it when, they named the 38 year
old Brackett president.

The appointment of Brackett was

- not a complete surprise. He had served

in key technical management posts for
the Boston-area firm since joining
founder Doug Ross and three others in
forming SofTech in 1969.

And as early as his senior high school
year, he had surprised a CalTech re-
cruiter by announcing his plan to
follow up a B.S. degree in chemistry
with an M.B.A.

That plan never quite worked out.
He didn’t go to CalTech, and he didn’t
get an M.B.A. Instead, after getting his
bachelor’s in chemistry at MIT, he went
on to get a Ph.D. in physical chemistry
from Purdue. During that time he be-
came deeply involved in the use of
computers, then returned to MIT where
he worked on Project mac (Multi-Ac-
cess Computer) for five years.

And he got what might be called on-
the-job management training at Sof-
Tech by “looking over the shoulders of

13
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Doug Ross and Pete Peterson for
seven-plus years.” He also headed up
several large projects for sophisticated
customers. One friend, unimpressed,
asked him, “What is a guy with a
Ph.D. in chemistry who spent five
years at MIT, doing running a software
company?”’

Brackett, who grins a lot, laughed.
Then he got serious. “A technical man
such as myself can only manage an
enterprise if it has a sound manage-
ment structure and able, experienced
financial and marketing management.
Thanks to Pete and Doug, SofTech has
just that.”

One of Brackett's first moves as
president was to name Justus F. Lowe,
Jr., treasurer and chief financial of-
ficer. Lowe, who does have an M.B.A.
(from the Harvard B School), served
as general manager of two divisions of
Control Data Corp. before joining Sof-
Tech in 1973. He will continue to serve
as general manager of the Federal Sys-
tems Div. of the firm. '

Brackett also feels that technical
management is important in a com-
pany that deals, as does SofTech, at the
leading technical edge of the industry.
Finally, he feels, “One soon learns
what it is important to ask of the com-

pany’s business executives. If you ask
the right questions, you learn a lot of
interesting things. If you ask the wrong
questions, you don’t learn anything.”

How does Brackett—an interna-
tionally recognized authority on com-
puter graphics, software engineering,
and structured programming—hope to
manage a company and keep abreast
of his specialties?

He plans to spend one-third of his
time being directly involved in Sof-
Tech’s contract work. “That’s billable
time.” He’'ll also attend conferences
and read.

Brackett is not a narrow specialist.
He has a broad view of industry trends
and needs . . . and of SofTech’s role in
matching them.

The overwhelming problem in large
companies right now, he feels, is the
development of the incredibly complex
systems that are critical to an organiza-
tion’s profitability and to its ability to
function in the face of continually
changing requirements.

“A lot of systems shouldn’t be built
with more than 10 people,” he says,
“but many can’t be built with that few.
And the new software engineering and
programming productivity techniques
come into their own—pay big divi-
dends—on big systems requiring big
teams.”

It’s clear that although he was ap-
pointed president on April 1st, John
Brackett is no fool.

Litigation Service Built for IBM

ROBERT S. ARTHUR
Computer is a necessity in
many of today’s large suits

14

In its celebrated antitrust settlement
with International Business Machines
Corp., Control Data Corp. destroyed
10 tons of documents as part of the out-
of-court agreement. But it retained the
method in which it organized the data
base. Now, a 40-person organization
within cpbc is marketing an improved
version of its legal preparation service
and in the past three years has provided
it to some 50 large clients involved in
big antitrust, patents and civil rights
suits.

The head of the organization selling
the service, Robert S. Arthur, general
manager of Information Services, says
computer services for lawyers in large
suits almost is a necessity today.
“Lawyers tell me today that 10 years
ago using a computer service in sup-
port of complex massive civil litigation
would have provided a unique advan-
tage against the adversary. Today it
merely would keep it even.” That is
because in the U.S. the volume of liti-
gation is increasing exponentially, says
Arthur, and the computer industry is
being dragged into the business, pro-
viding such things as text storage and
retrieval of documents, abstracts of the
documents and indexing capability.

Control Data, which reduced 30
million pages of 1BM documents to
about a million selected indexes and
abstracts on microfilm and tape in
their suit against the giant, began sell-
ing the system on its Cybernet network
a few months after the suit was settled
out of court in January, 1973. It has
been profitable ever since, says Arthur.
The key to its success, he once said, “is
cross referencing. When lawyers use
manual filing systems in complex cases,
they only can cross reference evidence
on one or two subjects. With the com-
puter, we have the capability to index
and cross reference evidence by a vir-
tually infinite number of subjects.”

“We are a dedicated sweat shop,”
said Arthur of his 40-man organiza-
tion. Law is like the church and medi-
cine. “The mass starts at 11 a.m. The
operation begins at 2 p.m. And the
court convenes at 10. Lawyers haven’t
the time to have a service say to
them, ‘give us another 48 hours and
we’ll have the bugs out. It must be
available now.’

“A lot of pcople have dabbled in
trying to provide computer services for
lawyers and have failed,” says Arthur.
Their failure is due “to having only
provided a small piece of the spec-
trum.” As an example, he notes that in
a recent case involving several law
firms, Control Data will field a crew of
600 part-time persons to collect and
analyze 250 million pages of docu-
ments. It’s much like a construction
job where there’s a convulsion of peo-
ple, later replaced by a handful doing
maintenance. Maintenance can go on
for several months or years, he says.

Arthur, a tall balding man with the
stern countenance of .a judge and
whose diction betrays signs of his Brit-
ish heritage, isn’t a lawyer. He’s an
Oxford trained historian (American
history) who later became a market
researcher with the Gallup organiza-
tion. He joined Control Data in 1965
as a market researcher for cpc’s Data
Centers Div. when cpc acquired Com-
putek, a New York service bureau
which specialized in market research.
He was on the cpc corporate market-
ing staff in the late ’60s when cbDc
asked him to start building a data base
to support its attorneys in the 1BM anti-
trust suit that it filed in 1968.

Since the January 1973 settlement,
the system has been enhanced so that it
“doesn’t offer pre-packaged standard
solutions that may limit the attorney’s
options.” Among the enhancements is
MRI Systems Corp.’s System 2000 data
management system and a series of
statistical and other information re-
trieval systems. These are five or six
other firms offering computer services
to lawyers and Arthur envisions these
services as a “multi million dollar”
business before too long. E-3
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BRIGHT,
REFRESHING,
BAUDY,

AND NEW
IN TOWN.

What a beauty!

The new OMRON 8030 CRT Terminal is the one you've been
dreaming about. It has an 8080 IQ —smart enough for the most demanding
applications, 9600 Baud, and multiple page refresh memory. And wait 'til
you see the other features!

It's a very classy paclkage for a very reason-
able figure. Get properly introduced by OMRON.
Call or write for all the

specifications to:

OMRON Corporation of America
Information Products Division
432 Toyama Drive, Sunnyvale,
California 94086 (408) 734-8400

Love at
first sight
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For OEM & Distributor pncmg information contact OMRON' Sunnyvale' A Offi
Oxon Hill, Md. (301) 248-2150; Englewood Cliffs, N.J., (201) 871-3460. OMRON Etro]
76, West Germany, TWX 841/213-403+. OMRON TatEISI Electronics Co., kyo, TWX 24



Your mother needs help.

At one time, people were willing to wait around time FORTRAN. And INFOS runs under RDOS,

for your big computer to get around to them. our real-time multitasking operating system.

No more. And the C/300 has intercomputer com-

Now theyre demanding more work faster than  munications ability that lets you interface to your
your mother can possibly do it. mother. Directly via channel connect, or via

Which has put you in a rather difficult position. communication lines so it can emulate 2780’s or
You've either had to put them off, or put your HASP. Or be itself. And, wherever you put an
mother through an upgrade so expensive it’s unreal. ECLIPSE C/300 you can hang terminals off it

Neither of which you have to do any more. with synchronous or asynchronous lines.
Because now you can get your mother a little The COBOL that comes with the C/300 is the
help. A computer that can do the jobs she’s too highest level implementation of ANSI 74 COBOL
busy to do. standards. It’s a complete language system that

An ECLIPSE C/300. comes with features like an interactive debugger.

The C/300 is smaller than the big computers And an integrated SORT/MERGE.
you may be used to using. But it has the : And you can get all your peripherals at -
things big computers have. A compre- Data General. Because Data General has
hensive commercial instruction set that all kinds of discs, tape drives and printers.
even has an EDIT function, for example. In all sizes. Discs for example, come in
And large memory configurations. anything from a floppy to 3330-type 90
The C/300 also has an incredibly megabyte drives.
sophisticated data management system Write for more information.
with multilevel keyed access called That way, you’ll be able to spend more
INFOS. It supports the languages anyone time with your mother. Because you’ll be
could ever want: COBOL, RPG II, Real- spending less time making up excuses.

'ECLIPSE C/300: BECAUSE YOUR MOTHER NEEDS A LITTLE HELP.

DataGeneral

INFOS is a trademark of Data General Corporation. ECLIPSE is a registered trademark of Data General Corporation.

€» Data General, Route 9, Southboro, Mass. 01772 (617) 485-9100. Data General (Canada) Ltd., Ontario.
Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361/Sydney (02) 908-1366.
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° Dai-Ichi Kangyo Bank (DKB) is
' an ers a ree. Japan's leading bank; American
P " Banker ranks it eighth in the world
, ) Six years ago DKB's officers asked
Fujitsu means on-line. i e
‘ ANs®  o1king network uniting the head
: : : office and its 310 branches.

We responded with a powerful
central processing complex and
a wide array of financial terminals
Soon, management was getting -
the nation-wide pulse on day-to-
day operations. Branch managers

were able to process loans
against a central data base.
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And customers? They are now
making more and more deposits,
transferring funds electronically,
repaying loans, and making after-
hours withdrawals by banking card.
from strategically located on-line
“cash dispenser” terminals.

The success of this system has
led to bigger and tougher job
assignments...such as the Extended
Data Communications System for
Nation-Wide Banking Business that
ties in 7,400 branches of 87
different banks into one huge, fast,
reliable network.

g

.

Bankers do agree that Fujitsu
means on-line.

Why us? Because Fujitsu has
the muscle and skill to solve just
about any data communications
problem. We're a leading main-
frame maker whose line spans
everything from micro to very
large scale computers.

We're one of the world’s
biggest suppliers of
telecommunications
equipment of all

kinds.

And we're uniquely experienced

in meshing the two into tailor-made

data communications systems.
When you want your business

to go on-line, drop a line to Fujitsu.

FUJITSU LIMITED

Communications and Electronics
Tokyo, Japan
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calendar

SEPTEMBER

8th Annual International Micrographic Congress, Sept. 28-
30, Stockholm. This conference will feature seminars on
information handling in government, standards, engineering
‘documentation, retrieval systems, and high speed filming,
among others. Other application areas will include transpor-
tation, education, banking, health care, financing, account-
ing, and manufacturing. Fee: U.S. $161 (approx.). Con-
tact: Gustav Bujkovsky, mMc, P.O. Box 484, Del Mar, Calif.
92014, (714) 453-8112, or Programme Committee, IMC
76, Box 5512 S-11485, Stockholm, Sweden.

OCTOBER

Electronic Computing Health Oriented Conference, Oct. 3-

-6, Los Angeles. The fall meeting of EcHO, which is- com-
prised of more than 550 hospitals and other health care
oriented institutions, will concentrate on the applications of
computer technology to benefit these services. Fee: $85,
individual and associate member; $100, nonmember guests
of members. Contact: Bill Russell, ucLa Univ. Hospital and
Clinics, Los Angeles, Calif. 90024, (213) 825-7576.

Computer-Assisted Test Construction Conference, Oct. 11-
13, Chicago. This is the third in a series of annual events on
the construction of conventional tests through the use of
computers. The content includes a discussion of item banks,
statistics, classification, administrative considerations and
exchanging information. Fee: $35. Contact: catc Confer-
ence, 960 Grove St., Evanston, Ill. 60201, (312) 869-
7700. ;

1976 Biennial Display Conference, Oct. 12-14, New York.
The 1EEE, Society for Information Display, and the Ad-
visory Group on Electron Devices are sponsors of this
event, which concentrates on research and development of
electronic display devices and systems. Invited papers will be
presented on cathode ray tubes, electroluminescent displays,
light emitting diodes, liquid crystal displays, and plasma
displays. Fees: $35, members; $40, nonmembers; add $5
after Oct. 1. Contact: Thomas Henion, Palisades Inst., 201
Varick St., New York, N.Y. 10014.

Euromicro, Oct, 12-14, Venice. This second symposium on
micro architecture of computer systems (the first was held
in Nice in 1975) will feature papers and discussions on
microprogramming and microprocessor systems. An indus-
trial exhibition will be held, and equipment will be demon-
strated. A tutorial on Oct. 11 on bit slice microprocessor
systems will feature detailed concepts and techniques of
design. Fees (approx): $140, Euromicro members; $154,
nonmembers; ‘$72, students. Tutorial fee: approx. $145.

Contact: Second Euromicro Symposium, Dr. Pierre Le-

Beaux, urc, Bp 233, 60206 Compiegne, France.

National Micrographics Assn, Mid-year Meeting, Oct. 13-
15, Denver. The program will emphasize unique applica-
tions of micrographic techniques for information manage-
ment in business, government and industry. Discussions will
include computer output microfilm, color microfiche for self
instruction, and micropublishing in professional journals.
Fee: $95, member; $120, nonmember. Contact: Confer-
ence Director, NMA, 8728 Colesville Rd., Silver Spring, Md.
20910.

22

Micro and Minicomputer Equipment Exhibition, Oct. 12-
15, Frankfurt, Germany. Sponsored by the U.S. Dept. of
Commerce, this exhibit is expected to attract 2,000 repre-
sentatives from Germany, Austria, Switzerland, France, and
the United Kingdom to the U.S. Trade Center. Contact:
Dwight L. Umstead, U.S. Dept. of Commerce, Ofc. of Int’l.
Marketing, (202) 377-2177/4414.

On-Line Systems, Oct. 18-20; Data Base Systems, Oct. 20-
22, San Francisco. These government-industry conferences
are presented by the American Institute of Industrial Engi-
neers. The first meeting will cover impact of miniaturiza-
tion, hardware configuration trends, and new software tech-
niques and services. Data Base Systems will concentrate on
the special problems in design and administration. Fees
(single conference): $295, teams $195; both conferences:
$445, teams $330. Contact: Dept. DTM, AIIE Seminars, P.O.
Box 25116, Los Angeles, Calif. 90025 (213) 826-7572.

Assn, for Computing Machinery Annual Conference, Qct.
20-22, Houston. AcM ’76 will feature panel discussions,
tutorials, and special papers by the special interest groups.
Sample titles include operating systems for minicomputers,
data base design, multinational information systems, pros-
pects and problems with electronic funds transfer systems,
and operating system command languages. Interpreting ser-
vices will be available for the deaf. A two-day workshop on
computer graphics on Oct. 18 and 19 is directed to pur-
chasers of graphics equipment, managers of graphics proj-
ects, and others interested in the topic. There will be an
exhibit of minicomputers and technical books. The 7th U.S.
Computer Chess Championship will be held Oct. 19-21 in
conjunction with the conference. Conference fees: $45,
member; $70, nonmember ($25 of this may be applied to
the membership fee); $10, student. After Sept. 20 add $10
for ‘nonstudent registration. Contact: AcM ’76, P.O. Box
6703, Houston, Texas 77005, (212) 265-6300.

"DPMA Info/Expo 76, Oct.524-27, Las Vegas. This 25th

anniversary conference of the Data Processing Management
Assn. will feature 50 seminar sessions by dp experts. In
addition, one of the eight sessions on “Issues of Impact” will
include an update on the privacy issue. Seminar topics
include how to cost and charge for dp services, long range
planning, data base administration, and dp career paths. Fee
(includes meals and all special events): $150, member;
$190, nonmember. Contact: ppMa, 505 Busse Hwy., Park
Ridge, I1l. 60068, (312) 825-8124.

CALL FOR PAPERS

IEEE International Solid State Circuits Conference,Feb. 16-
18, 1977, Philadelphia. Papers on design, performance,
testing or application of solid state circuits and systems are
solicited for presentation at this forum. North American
authors should send 20 copies of both a 35 word program
abstract and a 300 to 500 word review summary by Oct. 4
to Lewis Winner, 152 W. 42nd St., New York, N.Y. 10036
(212) 279-3125. A limited number of post-deadline papers
will be considered.

ON THE AGENDA. ...

IEEE Eascon *76, Sept. 26-29, Arlington, Va. 10th Annual
Conference, Canadian Micrographic Society, Oct. 13-15,
Toronto. (416) 534-9511, Ext. 772.

Conference information submitted to Calendar
should include registration fees, phone number
and name of contact. Items for consideration
should be received by DATAMATION three
months prior to the event.

DATAMATION
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NETWORKING THE TSP* SYSTEMS

When it comes to computer
networks, MODCOMP offers you
a big advantage.

At MODCOMP, we were
pioneers in making the con-
cept of resource-sharing
computer networks a prac-
tical reality. The tieing
together of multiple com-:
puters in distributed
processing systems whereby
several computers wor
together, sharing the work
load.

Putting the computmg
power out where the work is,
yet allowing each computer
in the network to do not only
its own job, but also draw
upon the resources of every
other computer in the system.

We developed MAXNET
as astandardized operating
system exclusively for this
purpose. And MODCOMP
systems using our network

_ software have been in
operation for more than two
years.

We now have over forty
network systems in the field,
with another fifteen or so
being readied for early de-
livery. Which means that we
have more experience—
both in length of time and in
numbers of systems installed
—than all our competitors
combined. .
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In addition to traditional
"host-satellite” networks, we
have systems in operation
that include so-called “ring”
networks, “star” networks,
and many more. The impor-
tant thing is that you can
link your computers together
in any format you want.
Provide each computer with
whatever peripherals are
best suited to your purpose.
And leave the rest to
MAXNET.

We figure the best way
fo give you an idea of what
MAXNET can do is to give
you some examples showing
how other people are now
using it.

We invite you to study these
case histories. More impor-
tant, we invite you to get in
touch with us so you can get
a first-hand look at how well

they work. Which is a lot
more convincing than just
listening to us brag about
them.,

Meanwhile, we have a
couple of brochures you
should send for.

Our MAXNET brochure
deals with computer net-
working, and how MAXNET
makes it all happen.

The other is a thirty-two
page booklet that explains
in detail exactly what we
mean by MODCOMP TSP’
The Total Systems Perfor-
mance that has made
MODCOMP first choice of
many of the world’s toughest
computer buyers.

If you're into computers at
all, the TSP brochure is "“must”
reading. If you're into
resource-sharing networks
(and if you're not, you soon
will be), the MAXNET bro-
chure is equally compulsory.

Write Modular Computer
Systems, 1650 West McNab
Road, Ft. Lauderdale, FL
33309 Phone (305) 974-1380.

European Headquarters:

Export House, Woking,
Surrey, England

Phone (04862) 71471

DATAMATION




Case History No. 1

A giant aluminum company chose
MODCOMP for this simple two-
computer "network”

Computer A is at one of the Com-
panys plants in Pennsylvania.
Computer B at a research facility in
Tennessee, several hundred miles
away. The two computers com-
municate with each other over
ordinary dial-up telephone lines.
Using MAXNET, operators at either
location have full accessto all the
resources of both computers. Data,
programs, peripheral services can
be freely exchanged.

For example, suppose aresearch
engineer at Computer B needs to
compile anew program. By asimple
terminal request, he can call down
language processors from Computer
A, compile and edit his program
on his own computer. and transmit
hislisting outputs backto Computer A
for printing.

Alternatively, a programmer at
Computer A can prepdare a program
and load it directly down to Com-
puter B. Even though it's the break
of day in Tennessee, and the com-
puteris all alone in the office.

DISC N

LINE
)\ FRINTER

PROCESS
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CONSOLE . PROCESS
DEVICE 1o

CONSOLE
DEVICE

This relatively simple system
Jlustrates the flexibility of MAXNET,
whether the computers in your
network are in adjoining rooms,
or a thousand miles apart. It would
work just as well if they were on
different planets, but nobody’s asked
us to do that. Yet.

Case History No. 2

This MODCOMP Network is in
operation at the central R&D facility
of a major oil company. Its a good
example of how MAXNET, coupled
with across-the-board compatibility
of MODCOMP hardware, allows you
to start as small as you want to, and
grow as big as you need to. Without
a heavy initial investment. And
without costly re-programming

as your system expands.

It started, as part of a long-range
plan, with the installation over two
years ago of a MODCOMP III.
Although this model has now been
superseded in our line by later
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models of the MODCOMPIL it is
indicative of the long-term compati-
bility ot MODCOMP systems that the
11l remains today a vital part of this
network.
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CONSOLE
DEVICE

CONSOLE
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INPUT OUTPUT  INPUT OUTPUT

As the system has since evolved,

a 32-bit MODCOMP IV now acts as
host computer. Replacing (at a
fraction of the cost) the company’s
former stand alone IBM 1800, the
MODCOMPI1Visexpectedto provide
10 to 25 times the throughput of the
big machine, which had long since
reached its saturation point.

A MODCOMPII acts as communi-
cations controller between the host
and satellite computers.

The satellites consist of 16-bit
MODCOMP IIs performing various
data acquisition and control func-
tions for a series of pilot plants. The
MODCOMP Il handles analytical
instrumentation, providing simulta-
neous service to over 80 instruments
of various types.

The advantages of this system
are, tirstly, it's computing power—
many times that of the old stand-
alone system. It's reliability (the .
MODCOMP system has had an
overall availability of 923% of prime
time pver the past two years). It's
expandability, which allows virtually
unlimited future growth. And last,
but far from least, it's economy
and ease of operation.

“TSP-Total Systems Performance.

Case History No. 3

A NASA prime contractor has
installed this highly sophisticated
MODCOMP hierarchical network to
handle complex stress and fatigue
test analyses.

Dual redundant 32-bit MODCOMP
IV’s at the “host” level communicate
with an intermediate level of several
smaller 32-bit MODCOMP IV,
screening data received from the
satellite computers. A large number
of 16-bit MODCOMP I satellites
interface direcily to the various
processes. The entire system has
built-in redundancy at each level.

Among minicomputer vendors,
only MODCOMP has the capability
to build a network of this size and
complexity, using standard hard-
ware and software products. At
a small fraction of the cost for a single
stand-alone computer large enough
to perform the same multiple tasks.
And with far greater efficiency.

It clearly illustrates the unlimited
expandability of MAXNET in setting
up any kind of network system you
need to do your particular job.

ADC
CONVERTORS

For clarity, periphéral devices
omitted from this diagram.

Note: The MAXNET systems shown
here are all resource-sharing
networks of the type commonly used
in laboratory and industrial mea-
surement and control systems. For
dedicated telecommunications appli-
cations, MODCOMP offers a separate
software system called MAXCOM.
For more information, send for

our Data Communications brochure.

MODCOMP SALES OFFICES: ALBUQUERQUE, NM/ATLANTA, GA/BOSTON, MA/CHICAGO, IL/
CINCINNATI, OH/DALLAS, TX/DENVER, CO/DETROIT, MI/HOUSTON, TX/HUNTSVILLE, AL/
INDIANAPOLIS, IN/KANSAS CITY, KS/LOS ANGELES, CA/MONTREAL, CN/NEW YORK, NY/
ORLANDO, FL/PHILADELPHIA, PA/PITTSBURGH, PA/ROCHESTER, NY/SAN JOSE, CA/SEATTLE, WA/
WASHINGTON, DC/INTERNATIONAL OFFICES OR REPRESENTATIVES IN
ENGLAND/FRANCE/BENELUX/WEST GERMANY/NORWAY/SWEDEN/JAPAN.

CIRCLE 45 ON READER CARD
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A better
‘way to communicate.

Let’s face some hard business facts. If your company is using terminals on your
IBM 360/370, you are using very expensive processing power to perform very
slow applications.

As a result, you haven’t been able to afford
to develop new applications without upgrading or
expanding. Both costly. And time consuming. But
there’s a unique new answer now. From Varian.

It’s called PRONTO (Programmable Network
"Telecommunications Operating System). And
it will help you make more efficient use of
your network of terminals. It can help
you off-load your IBM. And it will pro-
vide you with local processing capabilities.

It works like this. Your mainframe thinks PRONTO is a cluster of 3270’s. Your
terminals think PRONTO is your mainframe. And PRONTO allows you the flexibility
of using TSO, IMS, CICS or any other communications package from a single
undedicated terminal.

Our Varian System can be installed on a phased basis without interrupting your
current work flow. It allows you to utilize any of the common computer languages such
as COBOL, FORTRAN or RPG II. And it allows you to use TOTAL, the most widely
used data base management system in the nation.

If you’d like to learn to communicate better,
just call one of our worldwide ofﬁcos, or
write Varian
Data Machines,
2722 Michelson
Dr., P.O. Box C-
19504, Irvine, Ca.

92713, (714) 833-2400. In Europe, contact
Varian Associates, Ltd., Molesey Road, Walton- - /
on-Thames, Surrey, England, Telephone 28971.
Our free brochure will show you why more and

more companies are finding out that a Varian com-
puter system with PRONTO makes good business |

@varian

Helping a Fast World Move Faster

U.S. OFFICES: Los Angeles (213) 598-4438, San Diego (714) 276-9462, San Francisco (408) 736-5630, Seattle (206) 641-4500, Denver (303) 770-2151, Dallas (214) 231-5145, Houston (713) 781-0105,

St. Louis (314) 739-6433, Chicago (312) 692-7184, Detroit (313) 645-9950, Cleveland (216) 238-6960, Orlando (305) 299-1592, Atlanta (404) 252- 0047 Washington, D.C. (301) 773-6670, Philadel-
hia (215) 643-2355, New York City (212) 325-5248, Rochester (716) 586-3273, Boston (617) 890- 8072

? NTERNATIONAL OFFICES: Brussels (02) 4662000, Darmstadt (06151) 86386, Munchen (089) 8126093, Bensberg (02204) 61066, Amsterdam (020) 15 94 10, Stockholm (08) 820030, Zug (042)

23 25 75, Surrey 093 22 28971, Toronto, (416) 457-4130, Montreal (514) 332-2840, Vancouver (604) 736-5621, Ottawa (613) 224-6521, Calgary (403) 276-4456, Melbourne 560-7133, Sydney 43-0673,

Sao Paulc (011) 240-3449, Smgapore 2352602, Tokyo 403-7101, New Zealand 697-099, Taipei 559082.
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source data

SOURCE DATA provides information
‘on books, courses, references, reports,
periodicals, and vendor publications.

1

A Discipline of -
Programming

by Edsger W. Dijkstra
Prentice-Hall, 1976
217 pp. $14.95

This is an important book which will
have a profound and lasting influence
on programming methodology. It is
difficult reading, but it deals with a
difficult subject.’ And it will spawn any
number of new books on programming
in further explanation and elaboration
over the next decade.

There are 28 chapters (numbered 0
through 27) which are addressed to the
following topics:

0-6, Introduction and Basic Theory
(44 pages)

7-8, Applications to Elementary
Problems (27 pages)

9-12, More Theory (35 pages)

13-23, Applications to More Sub-
stantial Problems (61 pages)

24-25, Author’s Selftest on Substan-
tial Problems (33 pages)

26-27, Reflections and Conclusion
(17 pages)

The book is addressed to the experi-
enced programmer with a good back-
ground in mathematical logic. It will be
especially valuable for those who would
teach programming as a deep and chal-
lenging intellectual process. The ma-
terial represents a tight distillation of
ideas over a lifetime of one of the deep-
est thinkers in programming today.
There are simply more ideas and more
depth than can be understood at one
reading, or even in one course. It may
require considerable effort to revamp
one’s own mental framework to under-
stand Professor Dijkstra’s ideas. But it
will be a lifelong experience for those
who do.

At the heart of the book is a con-
structive approach to program correct-
ness through which programs are de-
rived systematically from their require-
ments. A central .idea is a so-called
“predicate transformer,” which views
a program as a description of how a
final predicate (of logical requirements
on data at program termination) is
transformed into the widest initial pred-
icate (on data at program initiation)—
i.e., the program itself is the predicate

September, 1976

transformer. The objective is to begin
with the final requirements, and then
derive a program to satisfy them. A
related idea is nondeterminacy in pro-
gram execution. It turns out, surpris-
ingly enough, that nondeterminacy
makes the derivation of correct pro-
grams simpler in some cases.

As a consequence of his main ideas,
Professor Dijkstra introduces a lan-
guage of deep and elegant simplicity
for expressing program design. He de-
rives the semantics of this language by
a step by step analysis of predicate
transformers, beginning with two un-
usual, but important, statements, which
are immediately suggested by simple
instances of predicate transformers,
namely skip (a statement that does
nothing) and abort (a statement that
fails to do anything, i.e., does not even
do nothing). (These statements may
seem whimsical at first, but there are
important uses for them later, as spe-
cial cases for more complex state-
ments.) Then, he derives the ordinary
assignment statement and ordinary se-
quences of statements as natural fur-
ther extensions of predicate trans-
formers.

So far, these are only more elegant
derivations and deeper understandings

of familiar programming ideas. But -

A landmark in
programming methodology
. . . the basis for a.whole
generation of more
effective programmers.

surprises of a profound nature are in
store next, in branching and looping
statements. In preparation, Professor
Dijkstra defines a new concept, called
a guarded command, namely a predi-
cate (the guard) followed by a sequence
of one or more statements, Then he
defines two new statements called I1F
and po, each of which are specified by
an unordered set of guarded com-
mands.

In executing the 1F statement, the
guarded commands are examined in
random order, and the first enabled
command found, if any (i.e., command
with predicate guard evaluating true), is
executed (i.e., its sequence of state-
ments is executed). Otherwise, if there
is no enabled commadnd, the IF state-
ment reduces to the abort statement
(i.e., fails to terminate).

In the po statement, the guarded
commands are ‘examined in random
order, and the first enabled command,
if any, is executed, and the guarded

commands are again examined in ran-
dom order (independently of the pre-
vious order), etc., repeatedly until, if
ever, no guarded command is enabled,
whence execution is terminated. No-
tice, if no guarded command is enabled
at the outset, then the po statement
reduces to the skip statement.

The usual ifthenelse and whiledo
statements of structured programming
are special cases of the IF and Do state-
ments of Dijkstra. An IF statement with
exactly two guarded commands with
guards which are logical complements

"corresponds to the ifthenelse. A Do

statement with a single guarded com-
mand corresponds to the whiledo (the
guard serves as the whiletest).

But the surprise in more general IF
and Do statements is the possibility of
indeterminacy when more than one
command is enabled. At first glance
such indeterminacy would seem to in-
troduce unnecessary complexity. In
fact, it reduces the need to specify un-
necessary sequencing, which is a form
of unnecessary complexity itself.

In illustration, the problem of assign-
ing the maximum value of X or y to z
is given in classical terms:

Classical
ifx 2y
thenz := X
elsez :=y
fi
and in Dijkstra’s language:
Dijkstra—I
if

X2y=>z:=Xx[]
y>X—>2z:=Yy
fi,

The expression X =2 y—> z := X is a
guarded command’ with guard x > y
and sequence of one assignment state-
ment z := x (z “becomes” Xx). The
heavy bar [] separates guarded com-.
mands.

The guards (x > y, y > X) are .
logical complements above, and pro-
vide the same control logic as the clas-
sical ifthenelse. But Dijkstra goes on
to observe a more symmetric form with
the same function

Dijkstra—I1
if
S xXx2y=>z:=x[]
y2x->z:=y

fi

in which the guards have a common
intersection (x = y). In this case there
is a nondeterminacy as to which of the
assignments (z := x or z :=y) is to
be executed; but, of course, both lead
to the same correct result (when x =
y). So the nondeterminacy does not
destroy correctness, but does not re-
quire an unnecessary choice in this
case.
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microfiche

In 4 years.

Four of the hardest working
Bruning duplicators we
know of belong to Disclo-
" sure, Inc., in Bethesda,
Maryland. In their main-
stream business, this micro
publishing firm produces
quantity fiche copies from
documents filed by com-
panies with the Securities
and Exchange Commission.
Three Bruning OP40s
and an OP49, each with an
automatic collator, produce
4 to 5 million fiche dupli-
cates a year; or, 20 million
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in 4 years. That's about
double the industry’'s
average output from high-
speed fiche duplicators.
During peak seasons the
units produce over one
million duplicates per
month.

BRUNING

DIVISION OF

E ® ADDRESSOGRAPH MULTIGRAPH

CIRCLE 29 ON READER CARD

Now, if you're thinking
about a microfiche dupli-
cator for your operation,
all we ask is that you con-
sider Bruning's proven
capacity for endless hard
work in making your
buying decision.

Contact your local
Bruning office for more
information. Or write
Bruning, 1834 Walden
Office Square,
Schaumburg, Illinois
60172.

The bold force in micrographies.

DATAMATION
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Chapter 15, “Updating a Sequential
File,” will be of special interest to busi-
ness programmers. It deals with the
classical problem of creating a new
sorted master file from an old sorted
master and a sorted transaction file,
with all the usual complications pos-
sible—a mixed sequence of transac-
tions with updates, deletions, and in-
sertions. Perhaps of most interest is
that the resulting program is not mark-
edly different in character from other
programs in the book dealing with
seemingly more logical or scientific
problems. The notation may appear
formidable to a coBoL or PL/1 pro-
grammer, to be sure, but more because
of unfamiliarity than because of com-
plexity, because the logic has been re-
duced to bedrock simplicity.

Chapter 24, “The Problem of the
Convex Hull in Three Dimensions,” is
an author’s self-test, in which Professor
Dijkstra designs a program for a prob-
lem new to him in front of the reader’s
eyes. In it we see the problem solver
at work—the false starts (and even
more important, a recognition rather
than defense of them), and the pleasant
surprises (that a concept or principle
did more than was expected of it). It is

a significant problem solved by the
method of stepwise refinement, which
not only demonstrates the feasibility
of the method, but also demonstrates
the ruthless self-criticism required in
correct program design, even of a mas-
ter programmer. This chapter, alone,
would require a short course to do it
justice and comprehend its lessons,
even with the basic theory and language
conventions already understood.

A Discipline of Programming is a
landmark in programming methodol-
ogy. The unity and power of the theo-
retical ideas will be the basis for many
textbooks in explanation and elabora-
tion over the next decade, and for a
whole generation of more effective pro-
grammers. The work is a rich source
of insights, large and small. But the
principal insight is summed up in the
final chapter, “In Retrospect,” in the
form of two “messages”:

“The first message is that it does not
suffice to design a mechanism (pro-
gram) of which we hope it will meet
its requirements, but that we must de-
sign it in such a form that we can con-
vince ourselves—and anyone else for
that matter—that it will, indeed, meet
its requirements. And, therefore, in-
stead of first designing the program
and then trying to prove its correct-
ness, we develop correctness proof and
program hand in hand. . . . The second

message is that, if this constructive
approach to the problem of program
correctness is to be our plan, we had
better see to it that the intellectual la-
bour involved does not exceed our
limited powers . ..”

For these insights—for putting the
horse before the cart, and for recog-
nizing and showing how to cope with
our own human limitations—we owe
Professor Dijkstra much gratitude.

—MHarlan D. Mills
Dr. Mills has made important contri-
butions to structured programming
and chief programmer team concepts.
An author of several books and ar-
ticles, he is an IBM Fellow at IBM's
Federal Systems Div., Gaithersburg,
Md.

And Tomorrow the World? Inside IBM
by Rex Malik . ]
Millington, Ltd., London, 1975 (Dis-
tributed in the U.S. by the Com-
puter Industry Assn., 1911 N. Fort
Meyer Dr., Rosslyn, Va. 22209)
496 pp. $15 .
There beats in the heart of con-
temporary man a growing desire to
believe in a new kind of fairy tale that
can be explained in terms of modern
science and technology. Perhaps it is
because the new fairy tales bring us
back our uncomplicated childhoods.
Whatever the reason, the stories are
illogical—like “Rumpelstiltskin”—but
that is the allure. Science and tech-
nology will make them happen.




source data

And so, the Loch Ness Monster
lives, there is life in space and on Mars,
and there are flying saucers too; the
Bermuda Triangle can be dangerous to
our health if we fly or sail into it; heart
transplants work; and, of course, com-
puters think.

The state, the press, and the scien-
tific and academic community all ex-
pend great sums of money, time, and

. the book drips with
animosity for IBM.

effort pursuing these fairy tales each
year so we can believe in them a little
more. Moreover, the pursuit grows
each year, suggesting that the desire is
becoming a necessity. The Loch Ness
Monster has been photographed; an-
other ship has gone down in the Ber-
muda Triangle; a pig’s heart beats in a
man for a day or two in Houston; a
formation of flying saucers has been
sighted in Michigan; there is a new
breakthrough in Artificial Intelligence.

Strangely, the people and the institu-
tions that have brought us the real
science and technology that touches us
elicit little or no interest. It is as
through there is a conspiracy to avoid

the real world by focussing on myths.

Rex Malik, however, has been on
the trail of the real world of 1BM. The
London-based journalist has been cov-
ering the 1BM story for years, and the
title of his book, taken from Nazi Ger-
many’s Lebensraum thrust, gives us a
hint even before we open the covers
that Malik may not have approached
his subject with a completely open
mind. Inside, the book drips with
animosity for 1IBM.

Malik takes us on a trip through the
various IBM lawsuits, mixing a dash
here of industry history with a dash
there of 1BM executive personality.
Malik’s greatest accomplishment is
that he had the gumption to try. The
subject is one of gargantuan difficulty,
made so by a combination of 1BM’s
traditional secrecy, its complexity, and
the fact that Malik has had to be first
to blaze the trail. *

There is a shrill and unrelenting in-
tensity to the book, and the author
speaks in his dedication page of “what
drove me to write this.”

The many and varied lawsuits
against IBM have dredged up a bo-

*[Ed. note: Think: A Biography of the Watsons
and IBM by William Rodgers, The Sun Never
Sets on IBM by Nancy Foy (Datamation Euro-
pean editor), and The U. S. Computer Industry:
A Study of Market Power by Gerald W, Brock,
are, a]mong others, considered more limited in
scope.

nanza of i1BM internal documents—
documents that give an unprecedented
look at the inner workings of a huge
multinational corporation. Malik has
made poor use of the documents,
many of which, standing alone, make
for fascinating reading. Only a few are
identified and quoted from, although it
is possible the author used the docu-
ments extensively in forming his strong
opinions on 1IBM—to what extent we
will never know, however, since To-
morrow the World contains few foot-
notes and no explanation on the docu-
mentation.

Malik says he interviewed many
BMers and former 1BMers, but these
are not identified by name or rank. Did
Malik interview Tom Watson at his
skihouse at Stowe, or did he interview
the janitorial staff at Armonk? The
latter probably, given the book’s lack
of a ring of authority.

Like all good journalists,- Malik
looks for accuracy in others; he makes
much of the time Business Week
spelled Frank Cary’s name wrong on
its cover. Yet, Malik talks of 1BM’s
June (sic) Cahill and U.S. Supreme
Court Justice Byron “Buzzer” (sic)
White, when, of course, he should have
written Jane and Whizzer. Small points,
maybe, but ones that tend to reflect on
the accuracy of the entire book.
Throughout the book, long quotes

The beginning of the line. Proven and field-te
Dedgngd or use with IBM 2311 'Lange System
e




from unidentified sources (the
Armonk janitors again?) float about
like baloons at a country fair. Often
they knife this or that 1BM executive.
We learned, for instance, that former
1BM chairman T. Vincent Learson
was called “Attila the Hun”"—but not
by whom—and that Learson’s “get
tough” policies on the pcM’s may have
caused Thomas J. Watson Jr.’s heart
attack. This may come as news to Mr.
Watson, Mr. Learson, and others.

IBM executives do not need defense,
nor do they need blind attack—they
need exposing. Who are they? What
makes them tick? What makes I1BM
tick? 1BM has contributed major pieces
to every industrialized nation’s central
nervous system. Pick your area—com-

IBM executives do not
need defense, nor do:
they need blind ‘attack—
they need exposing.”’

puters, communications, transporta-
tion—IBM is usually at or near the
center. Yet the men behind the com-
pany remain a mystery. The company
gave signs of entering a period of
openness since the reign of the
younger Watson, and that fact, com-
bined with the court documents, should
mean that we can find out something
about 1BM. But Malik tells us little, or

little that we can rely on. Could he
find no one willing to speak out at
length for the record? Some, no doubt,
will say that 1BM has gotten the book
that its secrecy deserved.

There are other irritants. And To-
morrow the World smacks of Euro-
pean computer chauvinism and might
well have carried the subtitle: “How
the Mean Americans Stole from the
Great European Computer Geniuses.”

Babbage, Turing, and Zuse are the
author’s heroes, and one receives the
feeling that the Hungarian von Neu-
mann might have made the Malik
team if he had settled in England
rather than the U.S. Malik, too, be-
lieves that 1BM instituted a serious sales
effort in Russia because of the com-
petitive threat from England’s 1cL. The
chauvinism continually gets in the way
of fact.

Yet, for all that is irritating, there
are some fine points in the book.
Malik’s analysis of the 360 generation,
questioning whether it was a gamble—
as is the popular version—is an origi-
nal and thought-provoking piece of
work. In addition, Malik has a way of
dropping tidbits and nuggets of inter-
esting fact and opinion throughout the
scattered landscape of the book.

More than anything, though, Mal-
ik’s book will be read because it is
the only game in town. Malik has been

the only one to write broadly and focus
directly on the 1BM computer era in

" nonacademic terms. Malik is an explor-

er, but he is not Sir Francis Drake the
explorer; he is Mr. Magoo the explorer,
staggering blindly from court case to
court case, from executive to executive,
occasionally cockeyed but occasionally
striking home too. But alas, even after
this book, we still know more about the
Loch Ness Monster than we do about
IBM.

—W. David Gardner
Mr. Gardner, Datamation's !Industry

Editor, is a close watcher of IBM.

BOOK BRIEFS . . .

Artist and Computer
Ruth Leavitt, ed.
Creative Computing Press, P.O. Box
718997-%/3, Morristown, N.J. 07960
13(2 pp. $10.95 ($4.95 paperback)
Although some artists have used the
computer to produce finished pieces of
artwork, many simply prefer to use the.
computer as an “idea machine.” In this
attractively illustrated volume, 35 art-
ists from the U.S., Canada, England,
Europe, and Japan, explain how they
discovered the possibilities offered by
the computer—from visualizing fabric
before it is actually woven, to using a
color tv monitor attached to a com-
puter to produce paintings.
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Computer Design Development: Prin-
cipal Papers

Earl E. Swartzlander, Jr., ed.
Havden Book Co., Inc. 1976

320 pp. $13.95

This collection of historical papers will
be of interest to designers and users of
digital computers and computer sys-
tems. The material is arranged in a
progression from basic design concepts

to small subsystems and complete com- -

puting systems—and in the areas of
logic design, arithmetic algorithms and
computer architecture. The papers fo-
cus on such topics as switching circuit
design, high speed arithmetic, design
of high speed multipliers, micropro-
gramming, and the design and use of
virtual memory. With the exception of
Claude E. Shannon’s master’s thesis
abstract, reprinted from 1938, and a
paper by W. H. Eccles and F. W. Jor-
dan which appeared in 1919, all the
material is from 1951 through 1971.

Systems Engineering Methodology for
Interdisciplinary Teams

by A. Wayne Wymore

Wiley & Sons, 1976

431 pp. $27.50

When professionals from many disci-
plines form a team to design or ana-
- lyze large scale, man/ machine systems,

many of the problems arise not from

mathematical, physical, or scientific
considerations, but rather from the
procedures or methods employed to
perform the design or analysis. At
least, this is the conclusion reached in
this book, which is intended to train
interdisciplinary teams in how to ap-
proach systems engineering for com-
plex systems. Concepts illustrated in-
clude modeling and simulation, input/-
output analysis, technology, testing,
and optimization; the only prerequisites
are basic language skills and an interest
in system theory and design. The meth-
odologies are drawn from experiences
in many industries, and the author has
included numerous examples.
Sfructured Programming in APL
by Dennis P. Geller and Daniel P.
Freedman
Winthrop Publ., Inc., 17 Dunster St.,
Cambridge, Mass. 02138 (1976)
324 pp. $8.95 (paperback)
Designed for classroom or self-study,
this introduction to programming and
APL focuses on methods that enable
the “student,” experienced or not, to
begin writing programs very early in
the game. A useful feature sprinkled
at various points in the book are “Inter-
ludes” which discuss important me-
chanical details such as signing on,
creating and saving workspaces, and
debugging aids. The foreword is by
Gerald Weinberg, who is also the edi-
tor of this publisher’s “Computer Sys-
tems Series.”

Abend Debugging for COBOL
Programmers

by B. H. Boar

Wiley & Sons, 1976

321 pp. $17.50

One of programming’s necessary evils
is treated in a comprehensive manner
in this study of methodologies and tech-
niques available to debug abend (ab-
normal ending) core dumps. The book
uses ANSI COBOL language under -
360/370 os/MVT operating systems as
a case study to provide systematic ap-
proaches to the most familiar abend
dumps. Abundant illustrations will en-
able the programmer to use the text
effectively.
Technological Diffusion and the Com-
puter Revolution: The UK Experience
by Paul Stoneman
Cambridge University Press, 32 E.
57th St.,, New York, N.Y. 10022

(1976)
219 pp. $19.95

This is a study by an economist on the
spread of computer usage in the U.K.
and its implications to that country’s
economy. It is a rather technical study,
modified from a Ph.D. thesis, which
uses econometric techniques in its anal-
ysis. One finding is that, contrary to
expectations, computers may - have
marginally increased the demand for
labor through the late ’60s, but the fi-
nal effect will still be to reduce that
demand. Also investigated is the mod-
eling of an economy undergoing
changes attributable to the growth in
the use of computers.

ble inmost length cor
use at 1600 BPIand 6250 BP!




Studies in Operating Systems
by R.M. McKeag and R. Wilson
Academic Press, 24-28 Oval Rd.,
London, NW1 7DX (1976)
263 pp. $21.50
A variety of techniques were used to
perform the same functions in each of
four very different operating systems.
A detailed comparison of these systems
forms the basis for these studies. The
systems compared are the Burroughs
B5500 Master Control Program, the
Cambridge University Titan Supervi-
sor, the cpc 6000 Series Scope, and
E. W. Dijkstra’s T.H.E. Multiprogram-
ming System. The presentation seems
detailed and complete, and helpful
glossaries are included.

Computerized Data Files

Computer programs and data files gen-
erated by the federal government are
listed and abstracted in the 456-page
Directory of Computerized Data Files,
Software & Related Technical Reports,
1976 edition. More than 1,100 pro-
grams and data files are fully de-
scribed, up 500 from the last edition

(1974). Related documentation and
technical reports, as well as price and
where and how to obtain the product,
are given. Three indexes—by subject,
government agency, and number—are
provided. Robert C. Goldstein’s article,
“The Costs of Privacy,” reprinted from
Datamation (Oct. ’75), is also in-
cluded. Order NTIS/SR-75/02. Price:
$50, book or microfiche ($60, for-
eign). NATIONAL TECHNICAL INFORMA-
TION SERVICE, U.S. Dept. of Com-
merce, 5285 Port Royal Rd., Spring-
field, Va. 22161.

Japanese Electronics Industry
By 1980, production levels in the Japa-
nese electronics industry will grow
302% over 1973 figures; by 1985, the
growth will be 586% more than 1973.
So finds a 376-page report, Future
of the Japanese Electronics Industry,
which covers not only the future, but
the past and present as well. The study
includes commentary and statistics on
consumer and industrial electronic
product categories, as well as on semi-
conductor components. It examines
the structure of the electronic indus-
tries, with special care to the computer
industry, telecommunications, control
technology, and consumer electronics,
as well as import and export activities.
Researched in 1974 and printed in
late 1975, this study gathers a large

amount of comprehensive information
on the subject into one place. Of par-
ticular interest are forecasts based on
the Delphi technique, and used for a
large number of specific products. An
appendix includes a chronology of the
Japanese electronics industry and lists
of electronic products by major com-
panies. Price: $210. FUJI DATA SER-
VICE, Akishoku Bldg., 3-8, Tomigaya 1-
chome, Shibuyaku, Tokyo, Japan.

Software Directory

The July ICP Software Directory, “the
world’s largest directory of proprietary
software,” contains descriptions of
over 3,600 software products from
more than 900 sources. In two soft-
cover volumes, Data Processing Man-
agement (systems and utility pack-
ages) and Business Management (ap-
plication packages), the directory is
comprised of vendor-written descrip-
tions of the packages, including hard-
ware requirements, price, and whom to
contact. More than 150 categories are
listed, and there is a useful cross index
between package and hardware. About
2,000 products have been updated, and
a new index for System/3 users has
been added. Published semiannually, a
yearly subscription is $100; single
copy, $60. INTERNATIONAL COMPUTER
PRODUCTS, INC., 1119 Keystone Way,
Carmel, Indiana 46032.
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European Electronics

Suppliers Guide

Names and addresses of suppliers of
electronics equipment ‘in: Europe are
listed by particular industry (banking,
textiles) or application (military, med-
ical). The publication is trilingual
(English, German, and French), and
contains an alphabetical product in-
dex, a directory of companies by coun-
try with additional information (in-
cluding telephone numbers), names
and addresses of trade associations,
and American companies in Europe.
Price: $48. Obtainable in the U.S.
from Dept. BJ, ELECTRONIC NEWS, 7.
East 12 St., New York, N.Y. 10003.

Insurance Computer Systems

The market for insfirance-oriented
computer systems and software pro-
grams will experience a growth of
100% over the next two years—and
this growth will be further multiplied
by ten over the next ten years. A major
survey of insurance companies reveals
trends and forms the basis of forecasts
assembled in the 149-page report, Da-
ta Processing Systems & Services in
the Insurance Industry. Projections
through 1985 of the nature, size, and
numbers of units and dollar volumes

for three types of computer systems,
six types of data entry systems, and
seven types of services and software
are supplied. Price: $600. FrRoOsT &
SULLIVAN, INC., 106 Fulton St., New
York, N.Y. 10038.

Data Base Planning

A 15-page information portfolio, -

“Establishing a Framework for Data
Base Planning,” identifies functional
components of a data base system and
analyzes the administration, operation,
and implementation considerations of
the planning process. Recommenda-

tions on planning, funding, and getting
corporate approval are included. The
portfolio is part of the information ser-
vice, Auerbach Data Base Manage-
ment. AUERBACH PUBLISHERS INC.,
Pennsauken, N.J.

FOR COPY CIRCLE 202 ON READER CARD

Business Automation
Reference Service

A monthly updating reference service
provides four two-volume looseleafs
containing over 3,200 pages of descrip-
tive information and specifications

on computer equipment, peripheral
equipment, computer software, and
office equipment. More than 45 cate-
gories are covered, including mini-
computers, small business computers,
terminals, word processors, copiers,
microfilm equipment, etc. Products are
described and compared to all models
offered by a vendor within a particular
product category, and the descriptions
are user-oriented and easily under-
stood. Included is also a monthly news-
letter with commentary, industry de-
velopments, and capsule product de-
scriptions. Subscriptions for each of
the four categories: $100; for all four:
$360; for the newsletter alone: $30.
ALLTECH PUBLISHING CO., Pennsauken,
N.I.

FOR DATA CIRCLE 201 ON READER CARD

Tax Laws

A 156-page survey of sales, property,
and use tax laws as they affect the
computer industry has been prepared
by ADAPSO’s tax consultant, Prof. Rich-
ard D. Gould of the New England
School of Law, with help from ApaPso
summer law fellows. Hardware is con-
sidered tangible personal property in
all jurisdictions, and thus subject to
property tax. California is one of sev-
eral states that consider operations or
system software part of hardware, and
therefore taxable; but other states have
yet to consider the question. Further

We take your business personally
We hovemode a mcuorcommn‘me o R&D

Call us fol-free or the name of your local represenfohvex
t -Anchein

CA 92801,
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details on tax laws in all 50 states as
they impinge on the dp industry are
included, and ADAPSO plans to update
the survey every six months. Price:

$90, plus $2.50 postage and handling.

ASSN. OF DATA PROCESSING SERVICE
ORGANIZATIONS, INC., 210 Summit
Ave., Montvale, N.J. 07645.

Privacy Legislation

A 20-page report, Privacy Legislation
—Trends and Impact on Computer-
ized Information, discusses trends in
federal and state privacy legislation
and the impact on dp activities. Spe-
cific discussions of the Privacy Act of
1974, the Freedom of Information
Act, H. R. 1984, and the Privacy Pro-
tection Study Commission are in-
cluded, as well as sample state legisla-
tion from New York. Price: $7.50.
CACI INC., 75 Rockefeller Plaza, New
York, N.Y. 10019.

Prepackaged Software )
A loose-leaf directory of “thousands”
of prepackaged programs and data
bases from hundreds of time-sharing
sources, which are accessible by data
terminal via telephone, is available.
Entitled Remotely-accessible Conver-

sational Programs & Data Bases, the
directory covers broad areas such as
accounting, finance, insurance, lease
analysis, production control, statistical

analysis, stocks and bonds, etc. Each

title is described with information on
vendor, special features, accessibility,
and occasionally, cost data. Price, in-
cluding three bimonthly updates: $28.
GREGORY RESEARCH ASSOCIATES, 1900
Greymont St., Philadelphia, Pa. 19116.

It 1

VEmoiorr
neranure

= ]

Data Communications

The Sensible Way to Use Computers
in Data Communciations, a 12-page
illustrated brochure, describes this
company’s front end processing sys-
tems, message concentrator systems,
message and packet switchers, and ter-
minal systems. Specific users are shown
in various data communications appli-
cations with the equipment described,
and configuration diagrams illustrate
different. methods of network imple-
mentation. DATA GENERAL CORP., South-
boro, Mass.

FOR"COPY CIRCLE 255 ON READER CARD

Line Printer

A data sheet on this company’s Model
2424 oem line printer, a medium speed,
“high performance” printer with an
optional “whisper quiet” configuration,
is available. The printer is furnished
with a 132-column print line and a 64-
character asci font. A 96-character
Ascit and a 64-character EBcpic fonts
are options available. Print speeds are
300 Ipm for the 64-character version;
200 Ipm for the 96-character; and 400
Ipm for the 48-character version. DATA
100 corp., Minnetonka, Minn.

FOR COPY CIRCLE. 256 ON READER CARD

Composing & Editing
Described in its 4-page bulletin as “the

first ‘multi-processor composing and

editing system,” the VariComposer I's
features—a minicomputer with floppy
disc storage and 32K memory—are de- .
tailed. Four functions are performed
simultaneously: input to disc; output
from disc; hyphenation, justification,
and editing; and hardcopy. printout.
VARISYSTEMS CORP., Plainview, N.Y.
FOR COPY CIRCLE 257 ON READER CARD

Business Systems

Five general accounting software ap-
plications packages which can be used
individually or in combination are de-
scribed in a multicolored brochure.
The five, making up this vendor’s

(CTimemories,inc.



can SEARCH, VERIFY, COPY SEND, RECEIVE,
and PRINT the day you plug it in. It's all pre-
programmed on dual microprocessors. That's
smart.

And simple. Because to get System 70 to
SEARCH, all an operator has to enter is the
word' SEARCH. We call it TCL; our Terminal
Command Language. You'll call it EASY.

ADDS ,new System?O isa powerhouse that'”

Sometimes you want to take adva ntage of auto-
matic data entry functions like arithmetic
extensions, must-fill fields or check digit cal-
culations. With System 70 you customize forms
yourself, right on the display; without assembly
or debugging of complicated programs. It's
that simple.

And smart. System 70 is IBM 3780 or tele-
typewriter compatible. It has single or dual




4 haracters-per
lines-per-minute. -~~~ g
~ What does all this power cost? Practically
peanuts. System 70 is under $7,000 in moder- A
ate quantities. ADDS System 70. | hadress
Smartand Simple together mean more power l g:y
one.

to you. ' hone_ . — e

~ CIRCLE 11- ON READER CARD
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“Comprehensive Business Systems,” in-
clude complete order processing, ac-
counts receivable; purchase order entry,
general ledger, and payroll. These field-
tested ready to use packages can be
installed on all this vendor’s small busi-
ness computers. BASIC/ FOUR CORP., Ir-
vine, Calif.

FOR COPY CIRCLE 203 ON READER CARD

Microprocessors .
This vendor’s “total microprocessor
capability” is described in an 8-page

key system performance needs to TI
microprocessor products is featured.
Design support, features, operation and
other technical information on the var-
ious series of products are included.
Software, cpu’s, support hardware, and
memory components are described,
and additional support offerings such
as software assemblers, compilers, sim-

" ulators, debug units, and hands-on

tutorial classes are mentioned. TEXAS
INSTRUMENTS INC,, Dallas, Texas.
FOR COPY CIRCLE 209 ON READER CARD

Remote Plotting
An attractive multicolored 16-page

brochure explains in nontechnical lan-

illustrated brochure. A chart relating

~ been waiting for. -

g you've

guage remote computer plotting, its

Everything.

Every feature you'll ever conceivably want, including
the ones that cost extra in other data consoles (rolled front
edge, chrome legs and the like.) Every color from Burnt
Orange to Sky Blue to Black; eleven standard colors in all.
Standard widths are 24! 45" and 66" each in a choice of
keyboard or desk heights. And the two styles you see here

are just the beginning.

Above all, the OptimaDesk is the finest quality furni-
ture ever built for electronic instruments. And the price is

right.

Write to us for complete
information.

OFTIMA

~ Optima Enclosures, a division of Scientific-Atlanta, Inc. 2166
Mountain Industrial Blvd., Tucker, Georgia 30084 or call (404) 939-6340
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history and development. The variety
of uses and applications, as well as
how (in simplified terms) remote plot-
ters work, are discussed. The advan-
tages and limitations of three types of
plotters—analog, standard vector, and
differential vector—along with their
general descriptions, are given. There
is also a useful mini-glossary of plot-
ting terms included. ZETA RESEARCH,
Lafayette, Calif.

FOR COPY CIRCLE 261 ON READER CARD

Image Processing
A series of applications notes is avail-
able which emphasize the variety and
possibilities for use of this vendor’s
8000 series digital image display sys-
tem, capable of processing digital
images at over 240 million bit per sec-
ond transfer rates. Published bimonth-
ly, these technical papers are written
by Dr. Harry C. Andrews (of uscC’s
Image Processing Inst.) and other ex-
perts in the field. Current titles include
“Spatial Resolution: Requir¢ements for
Real-Time Digital Displays,” “Pseudo-
color,” “Function Memory Applica-
tion,” and “Continuous Tone Images
with Hidden Surface Removal.” Up-
coming topics include photographing
the face of crts, and spatial warp.
This vendor’s equipment, it is
claimed, was used by Jet Propulsion
Labs in the generation of color images
from the Viking spacecraft on Mars.
COMTAL CORP., Pasadena, Calif.
FOR COPY CIRCLE 262 ON READER CARD

Network Processor

A 12-page booklet, 4 New Concept in
Communications Network Optimiza-
tion and Management, written as a
sort of mini-primer on communications
networks for managers, also discusses
this vendor’s 6000 Series Intelligent
Network Processor. Besides describing
(with diagrams) the qualities, character-
istics, and applications of the product,
the booklet also discusses how the
“6000 technology” can reduce the num-
ber of communications lines, increase
traffic on existing lines, achieve error-
free transmission between nodes, and
support mixed protocols within a net-
work. CODEX CORP., Newton, Mass.
FOR COPY CIRCLE 204 ON READER CARD

Buying/Selling Used Hardware
A 20-page booklet describes this com-

pany’s multiple listing service for buy-
ers and sellers of used computer equip-
ment. The service is modeled on real
estate procedures in that the seller lists
his equipment with one broker, and the
service distributes the listing to all
brokers who are members of this ser-
vice. Prospective buyers can look up
all listings and pay no charge. But the
booklet does not identify the brokers,
nor give their number or commission

(Continued on page 44)
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- XEROX™ and HyType II* are trademarks of XEROX CORPORATION.

S

If you think this new Xerox terminal
is rlght for you, you may be wrong.

It’s not for everybody. Supported and maintained by Xerox.
To appreciate the Xerox 1700 you have to do Expensive? Definitely not. Available on purchase,
J interactive work and also want very high one-year lease, or 90-day trial lease.
print quality. ' Now, after all you’ve read, if you still think this
And you have to be intolerant of downtime. terminal is right for you, you just might be right.

J The mechanism is our quiet, reliable HyIype II.  To make sure, call 213-679-4511—Ext. 2231.
Sharp, crisp characters, even at 45 cps. (Normal on-  Or write Xerox, Dept. A1-15, 701 Aviation Blvd.,
line speed 1s 30 cps.) El Segundo, CA 90245.
Full ASCII character set. Prints forward and ‘Xerox Computer Printing.
backward. Has 1/120" horizontal and 1/48" vertical
resolution so you can print charts, curves, formulas,

musical scores. -
Sits on a desk. The microprocessor and other XEROX V

electronics are inside.

September, 1976 CIRCLE 82 ON READER CARD 39



The inventors

of magnetic tape
just made a better

"Winchester”

Back in 1932, BASFinvented magnetictape. . . the
forerunner of such modern data processing media as the
3348 “Winchester” Data Module. Now BASF research
has made significant improvements on the Winchester.
While still completely compatible with existing 3340
drives, our new Data Modules feature an exclusive
oriented oxide coating and polishing technique which
offers 30-35% better resolution properties than competi-
tive Winchester-type packs.

Our new finish allows the read /write heads to fly
uniformly and four times smoother than independent
competitive module heads . . . resulting in greatly reduced
possibilities of error generation. In addition, BASF has de-
veloped a special disk-surface lubricant, which eliminates
disk coating wear and consequent contamination and er-
rors. This lubricant also eliminates, for the first time, any

CIRCLE 12 ON READER CARD

possibility of a head sticking to the disk surface while the
module is stored.

BASF Data Modules are available in three configura-
tions: the 1335 Module, with 35 million-byte capacity; the
1370, with 70 million-byte capacity; and the 1375, with
fixed head and quicker access. Because our error testing is
twice as critical as drive manufacturer’s specifications, we
warranty our Data Module to be free from manufacturing
defects for as long as you use it.

For complete details on the BASF “Winchester” Data
Module, write: BASF Systems, Crosby Drive, Bedford,
MA 01730, or call our nearest regional office:
in Los Angeles, (213)451-8781; in Dallas,
(214)233-6607; in Chicago, (312) 343-6618;
in Clifton, NJ, (201) 546-9111; in Montreal,
(514)341-5411; and in Toronto, (416)677-1280.

BASF The Original

Computer Tapes Disk Packs Flexydisks Word Processing Supplies
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Some of the best known computer centers in the world are our users.
Many of them already had powerful graphics. So why choose
DISSPLA? Simple. It’s machine and device independent. It offers
unmatched features from publication quality fonts to 3-D hidden line
surfaces and world maps. But, above all, it’s easy to use.

Start with a simple plot of 3 curves. Scaling, centering and round-
ing are automatic unless specified otherwise.

Add a few “calls” to (1) for italics, bars, parallel curves, dashed
lines and smoothed connection. The calls of (1) are essentially
unchanged.

To (2) now add a grid, shading, legend, blanked areas and angled
axis numbering. We add to, not modify previous instructions.

The plot becomes complex simply —with a dotted grid, more axes,
month labeling, text and even Gothic lettering!

Draftsman quality plots are generated by the thousands every day on
over fifty installations internationally. Ask our customers.

17 LA makes complex plotting simple.
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Display Integrated Software Systemand Plotting LAnguage
A proprietary software product of [SSCO

For more information call Sunny Harris (714) 452-0170 or (714) 565-8098.
Or write

[

B
/ ¥ ¢ -v’

integraied Software Systems Corporation
4186 Sorrento Valley Blvd., Suite N, San Diego, CA 92121

van Blankenburgstraat 58

In Europe contact: Repk() b,\/ The Hague, Holland
Telephone 070-608425
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Try pricing out the cost of lost data.

Then you'll know why over half the
certified digital casseties in use throughout the
world today are made by Information Terminals.

A dropped bit could A medium for
mean only a misspelled name. every message
It could also mean a check '
a hundred or a thousand ITC 100% CERTIFIED

DIGITAL CASSETTES. Five
Series, to fit just about every
system and environmental
requirement, from computer
room or business office to
desert, jungle or frigid
mountain top.

~ ITC 100% CERTIFIED
FLOPPY AND FLIPPY™
DISKS. One-sided
floppies and two-
sided FLIPPIES™.
No matter what or
who's diskettes you've
been using, there's a 100%
Certified ITC disk you can
depend on.

times too big, a carload
shipment sent to the wrong
destination, or a fleeting
‘moment in time lost forever!

100% Certified.
You can be sure with ITC.

To help protect you, your
company and your projects
against such losses, ITC
tests its computer grade
information storage media
100% after assembly.

This meansevery ITC
computer grade digital
cassette, floppy disk,
FLIPPY™ disk, ¥4-inch Data
Cartridge and Mini-Cassette
is checked for perfect
mechanical and recording
operation before it leaves our
hands. 100% Certified. You're
sure with ITC.

o
~~~~~

ITC 100% s
CERTIFIED %-INCH DATA
CARTRIDGES. ITC's new %"
Data Cartridges, with exclu-
sive new features for new
levels of performance and
reliability.

ITC 100% CERTIFIED
MINI-CASSETTES. A unique
new approach to data
storage in hand-held and
desktop digital devices.
ITC's MI-50 Mini-Cassette

TC 2000 Data Cartridge J g
Y,:.;y,» 1 3
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packs 50 feet of data capture
in a package smaller than a
box of pocket matches.

ITC MAGNETIC CARDS FOR
WORD PROCESSING
SYSTEMS. _

High quality g

products
forthe
Office,

gy Information Terminals

from the leading producer

of 100% Certified computer
grade magnetic media. Like
all ITC products, our Mag
Cards feature consistently
high performance
from one shipment
to the next.

Write for Infor-
mationon ITC
computer grade
and word processing
media, and our cassette
and diskette testing and
alignment equipment. Or call
your nearest ITC distributor
or representative.

Information Terminals
. 323 Soquel Way

Sunnyvale, California 94086
Telephone (408) 245-4400

In Europe:

Information Terminals SA
Case Postale 296

1215 Geneva
Switzerland
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RAMIS .

How to evaluate the

efficiency of a DBMS

There are two factors to con-
sider when evaluating a DBMS:
human efficiency and computer
efficiency.

In terms of human
efficiency, RAMIS users have
found that 75 percent of their
information processing can be
performed by the RAMIS nonprocedural
language in one-fifth the time required by
conventional programming languages.

For example, in the time it takes
to write one typical Cobol program, 10 to 20
RAMIS procedures can be written. In some
cases a whole system can be written in one day.

“What-if” questions can be answered
even faster. In the time it would take Cobol,
Fortran or any procedural language to answer
one query, RAMIS can answer almost 40.

So when management wants an
answer fast, you can provide it in minutes or
hours instead of two or three days.

That’s fast.

In terms of computer efficiency,
RAMIS procedures use no more computer
resources than the average Cobol program
doing the same work.

In terms of storage efficiency, a
RAMIS data base normally requires less storage
space than the same data stored as sequential
files.

In addition, RAMIS provides the DP
department with tools for analyzing the impact

of RAMIS applications on
computer resources and
for scheduling file
reorganization. RAMIS is
constantly being enhanced
by our engineering staff to
provide users with on-going
: improvements in both
human and computer efficiencies.

To find out how RAMIS efficiency
can help you,use the coupon below or contact
Mark Berkowitz, Vice-President, U.S.-
Operations at (609) 799-2600.

Mathematica Products Group
P.O. Box 2392, Princeton, N.J. 08540

Please send me information on RAMIS

Name

Title

Company.

Address_

City. State Zip

Mathematica: Princeton (609) 799-2600/New York (212) 697-9500/Chicago (312) 337-8161/Los Angeles (213) 986-8006/London (01) 629-2821/Base! (061) 22-4070

September, 1976
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source data

(Continued from page 38)

rates. However, the service seems like a
convenient way to bring together buy-
ers with sellers. COMPUTER MULTIPLE
LISTING SERVICE, Fairfax, Va,

FOR COPY CIRCLE 258 ON READER CARD

Telex and Cables
Telex and cablegram rates from the

U.S. to over 150 countries, including
area codes for those countries, are listed
in the latest wur rate booklet. Since
Telex rates are by the minute and cable-
gram rates are by the word, there is a
“breakeven point” when the words
reach a certain number; “breakeven
points” are listed. Step by step proce-
dures for sending messages on interna-
tional, domestic, and TwX machines
are also given. WESTERN UNION INTER-
NATIONAL, New York, N.Y.

FOR COPY CIRCLE 205 ON READER CARD

Plotting Software

Sample plots produced on this vendor’s
Statos printer/ plotter form the core of
12-page brochure on the company’s
Dataplot IIT software. Three levels of

software are explained: driver, plotter,

and application. Various routines and
features of the software, such as plot-
ting any of 12 special designs or in 16
shades of gray, as well as a variety of
figures, are illustrated. VARIAN GRAPH-
ics piv., Palo Alto, Calif.

FOR COPY CIRCLE 206 ON READER CARD

OCR Applications

A 24-page illustrated booklet, OCR
'Applications Sketchbook, discusses op-
tical page readers, one type of OCR
machine, with emphasis on those de-
veloped specifically for dedicated mini-
computer systems. Written for laymen,
the booklet also gives the reader a gen-
eral discussion of oCcr capabilities, ap-
plications (word processing, data en-
try, telecommunications, graphic arts),
advantages, and future possibilities.
Two examples (in text processing and

44

communications) are featured in great-
er depth. CONTEXT coRrp., Burlington,
Mass.

FOR COPY CIRCLE 207 ON READER CARD

Clustering Terminals
Product literature describes this ven-

" dor’s cLu-8 Terminal Clustering Unit

which increases the number of termi-
nals served by a single modem in mul-
tiple terminal data communications
networks, Diagrams illustrating sample
system applications are included, and
among the characteristics claimed are
fully automatic operation, no adjust-
ment or maintenance requirements,
failsafe circuitry, and extension of mo-
dem servicing range. SYNTECH CORP,,
Rockville, Md.

FOR COPY CIRCLE 208 ON READER CARD

| - ]

Security/Privacy

)|

Three-day workshops on computer,

security and privacy are scheduled for
Phoenix on Sept. 28-30, Oct. 19-21,
Nov. 16-18, and Dec. 7-9. Case studies
and team analyses of actual cases will
be examined. Emphases will include
risk analysis, operations security, in-
ternal computer security, physical data
center security, computer auditing,
system monitoring and surveillance,
and disaster recovery planning. Price:
$350. HONEYWELL INFORMATION SYS-
TEMS, P. O. Box 6000, Phoenix, Ariz.
85005.

Computer Applications

A short self-study course for non-dp
managers, Computer Applications,
consists of nine booklets, each a com-
plete study, unit with self-scored review
exams. Objectives, case studies, prob-
lem-solving exercises, summaries,
check lists, planning drills, and other
items comprise each booklet. Titles of
some of the booklets are “The Nature
of Management Information Systems,”
“Automated Decision Making,” “Data
Processing Tools,” “Current and Fu-
ture Developments,” and “Planning
and Staffing for Total Systems.” Roger
L. Sisson and Richard G. Canning are
the authors. Price: $29.95. Profes-
sional Development Programs, JOHN
WILEY & SONS, INC., 605 Third Ave.,
New York, N.Y. 10016.

User Oriented Systems
Developing User Oriented Systems is a

two hour audio cassette course with
accompanying workbook, visuals, ref-
erence material, and flowchart tem-

plate. The purpose of the course is to
teach system design and system de-
velopment techniques, with special
emphasis on defining the primary sys-
tem requirements before programming
begins. A course prospectus and wall
chart defining goals, objectives, and
tasks for such systems are offered free.
Dennis A. Fletcher is the author.
Price: $125. iNFo 3, Studio City, Calif.
FOR COPY CIRCLE 259 ON READER CARD

oerioolicals

Key Abstracts : ' .
The 1EEE and INSPEC (Information

Services Div. of the Inst. of Electrical
Engineers) recently initiated a series of
monthly abstracts of current literature
in several fields. Each Key Abstract is
for a separate field, and among the
fields are communications technology,
systems theory, solid state devices,
electronic circuits, industrial power
and control systems, and power trans-
mission and distribution. Each issue is
24 pages and contains about 250 items
culled yearly from an average of over
2,000, worldwide publications, over
500 conference proceedings, 2,000 re-
ports, 100 university theses, and more
than 300 books. Subscription: $35
($19.50 for IEEE members). THE IN-
STITUTE . OF ELECTRICAL AND ELEC-
TRONICS - ENGINEERS, INC., 445 Hoes
Lane, . Piscataway, N.J. 08854, or
INSPEC Marketing Dept., 1EEE, P. O.
Box 26, Hitchin, Hertfordshire, SG5
1RS, England.

1

1

ComputerData
ComputerData, a monthly Canadian

magazine, is expanding its circulation
from members of the Canadian Infor-
mation Processing Society (cIps) to
an industry wide base. Feature articles
as well as columns by government
watchers in Ottawa and Washington, a
West Coast commentary, a-computers
and the law column written by Amer-
ican lawyer Robert Bigelow, a “con-

sumer view,” and other items make up

the monthly mix. In-depth profiles of
prominent persons in the field, and
special reports—the first issue (May)

covered the installation of Canada’s
first Amdahl system at the Univ. of .
Alberta, the second presented word
processing and computerized type-
setting at major Canadian newspapers
—can also be found each month. Roy
J. Whitsed is the editor/publisher.

Yearly subscription: $15. WHITSED
PUBLISHING LTD., Suite 2504, 2 Bloor
St. W., Toronto, Ontario, M4W 3Gl,

Canada. 2
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INNOVATIONS FROM

Advertisement

HEWLETT-PACKARD

'GOMPUTER ADVANGES

Fast, flexible and efficient—the HP 2645
is a powerful addition to Hewlett-
Packard’'s growing family of multipur-
pose display terminals. With extensive
features, the HP 2645 was designed to
adapt to a diversity of application-re-
quirements. The microprogrammed
HP 2645 offers simplicity of operation
through user defined Soft Keys that
match the keyboard to the application.

HEWLETT-PACKARD
ANNOUNGES THE 2645

Up to 12 kilobytes of display memory
“stretch” the display to fit the applica-
tion. Added Mini Cartridge mass stor-
age for ofi-line operation decreases the
application’s dependence on the com-

puter. Flexibility in data communication,
speeds up to 9600 bits per second and
polling (async. and sync.) facilitate
“hardware fitting” an application.
Forms drawing capability, field check-
ing, adjustable margins and full editing
make the HP 2645 perfect for data
handling applications. The HP 2645 is
simple to use; yet adept with complex
applications. [@)]

A DISPLAY STATION WITH GAPABILITIES
AS DIVERSE AS YOUR COMPANY’S REQUIREMENTS.

Sebtember, 1976
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THEHP 2645 DISPLAY STATION

A company wide information link to plant, warehouse,
computer center, and sales offices.

&

Job management improves wifh HP '
2645’s daisy chained throughout the
manufacturing plant.

Imagine a hypothetical manu-
facturing plant . . . To solve the problem
of locating, expediting and reporting
the status of production jobs in process,
a number of HP 2645’s are placed
strategically around the factory. At a
terminal, production workers simply
enter jobs as they begin them and log
them off when they are finished. For
those unfamiliar with computers, the
terminal’s Soft Keys simplify data entry
and reduce errors. .

Soft Keys are a Hewlett-Packard
innovation which shorten data input
time and ease interaction with the com-
puter. Each of the HP 2645’s eight Soft
Keys can be user defined to issue up to
80 characters or to execute several

control sequences with only a single

keystroke.

With the HP 2645's polling capa-
bility, as many as 32 terminals can be
spread atdistances of several thousand
feet and can share a single line and
computer I/O port. The results are
minimum network costs, fewer wiring
tangles and convenient job control.

Inventory control tightens with a remote
HP 2645 and inventory transactions stored
locally on internal mini cartridges.

At warehouses several -miles
from the main plant, tighter inventory
control results from use of the HP
2645's powerful stand alone capabili-
ties made possible by optional internal
mass storage on two magnetic tape
Mini Cartridges. Personnel enter trans-
actions onto forms displayed on the

2645's screen. One cartridge stores

the new inventory entries for periodic
batch transmission to the computer.
The second cartridge receives and
stores both the forms and the updated
inventory. Here, the HP 2645 reduces
paperwork and its costs, minimizes
charges for telephone lines and com-
puter connect time, and also assures a
duplicate inventory record separate
from the central computer. :

Programming is fast and simple with an
on-line HP 2645 in the operations center.
Programmers find that the HP
2645's line drawing capability simpli-
fies their preparation of 'display forms
that look like those printed forms com-
pany people already are familiar with
and accustomed to using. Soft Keys,
when programmed to automatically

- enter multiple keystroke sequences,

shorten the time necessary to input
repetitive subroutines. Altering pro-
grams is a snap with the terminal’s
many editing features, such as inser-
tion, deletion, writeover and adjustable
margins for multiple columns.

Secretarial efficiency improves with a
stand alone HP 2645 and printer.
Secretarial efficiency improves

by using the HP 2645 with a printer ina
stand alone combination to retype
original form letters and to revise drafts
of text. The HP 2645 displays upper or
lower case letters, tabulates and back-
spaces. An executive secretary types
management memoranda onto car-
tridges for later transmission to termi-
nals throughout the company.

Communications costs and order entry
errors decrease with HP 2645’s in distant
sales offices.

Field sales offices dramatically
reduce line charges by using HP
2645's. Whereas before, each terminal
needed its own leased line, daisy
chained HP 2645’s clustered in a single
office share a common modem, and
single communication line. With the
choice of asynchronous or synchro-
nous (Bisync) modes of operation, the
sales office has chosen synchronous
(Bisync) to gain the speed of 9600
baud remote transmission. Order
errors diminish with the terminal’s field

HEWLETT-PACKARD COMPUTER ADVANCES
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" checking capability (fields are the
blanks in displayed forms.) Alpha/nu-
meric field checking, for instance, pre-

vents entering numbers where letters .

go and vice versa. The high speed cur-
sor, showing where the next entry will
go, simply passes over a protected
field (one containing the order head-
ing..for example) and goes to the next
open blank. Page scrolling for lengthy
forms and full edit features help pre-
pare, correct and change orders be-
fore transmission.

THE HP 2645 DISPLAY STATION

The 2645 is a high resolution
display station that-operates at up to
9600 baud and offers async, point-to-
point data communications. Optional
capabilities include both async. and
sync. (Bisync) polling for multi-point
communications. Internal mass stor-
age extends the 2645’s capabilities.
User defined Soft Keys allow the key-
board to adapt to specialized applica-
tions. Forms mode and full editing
capability round out the data entry
characteristics of the 2645.

Formoreinformation describing
the HP 2645’s extensive features, indi-
cate A onthe reply card. (@]

Digital

Loop Back :l_lz $

INNOUATIONS IN DATA COMMUNICATIONS

Detecting the Undetectable: New Insight Speeds

Network Setup & Debugging.

The HP 2640, the first display
terminal introduced by Hewlett-
Packard, began a tradition. The press-
ing of a single key initiates a Self-Test
and instantly verifies that the HP 2640
terminal is working properly. The new-
est of the family, the HP 2645 Display
Station continues this Self-Test tradition
and adds a new concept—Monitor/
Driver Mode.

When a problem appears in a
data communication network, the list
of possible malfunctions is Iong Per-
haps the modem is faulty, or maybe
there is transmission interference on
thetelephonelines. Butthen . . . it could
be a problem with the computer itself.
Or the fault could reside in any of a
number of plugs, cables and connec-
tors. The Self-Test feature helps clear
the confusion and isolate the fault so
that immediate corrective action can
be taken.

The Self-Test feature is a firm-
ware program that assures that the HP
2645 is working. It checks the HP
2645’s power supply, ROM and RAM
memory, microprocessor, data com-
munications interface, etc., and dis-
plays the results in a complete test pat-
tern. Self-Test can also capitalize on the
analog and digital loop back capability
of modems. The HP 2645 sends out
128 different characters which upon
reaching a modem or special Self-Test

ISOLATE HARDWARE PROBLEMS

Plug are looped back to the terminal. A
simple comparison indicates if a prob-
lem exists in the part of the network
under test. Full documentation, includ-
ing flow charts, assists a user to sys-
tematically “Self-Test” in tracking down
problems.

To help further isolate problems
in the communication network, the HP
2645 has an optional feature called
Monitor/Driver Mode whichis used in a
polling environment. In Monitor Mode,
adaisy chained terminal actually allows
the user to view data being transmitted
because the HP 2645 displays the data
as it passes by. This “insight” helps
analyze and determine which terminal
sentdata out of sequence, prematurely,
or not at all. In addition, Driver Mode al-
lows one terminal to generate typical
polling and selection sequences for
other terminals on the same communi-
cations line, a handy debugging tool
for really tricky problems. Data transfer
is a dynamic process and has been
difficult, until now, to capture in a single
transmission snapshot. Once flowing
data can actually be seen on the dis-
play, problems are easier to see and
simpler to resolve.

Monitor/Driver Mode plus Self-
Test speed debugging a system and
help get an on-line system quickly on
the air. What was previously mystery |s
now detectable.

Self-Test feature permits fast hardware fault isolation in a
communication network. Faults can be easily isolated by
looping back data from any of four logical points.

RS232
Loop Back
Connector

Analog
Loop Back

Modem

Computer

D
A%

Modem

Loop Back
Hood

2645

SEE LOGICAL PROBLEMS

2645

2645

With Monitor/Mode's “insight,” dynamic data transfers from
both the computer and terminal can be seen and analyzed.

For more information on the HP
2645 data communication’s innova-
tions indicate B on your reply card.

HEWLETT-PACKARD COMPUTER ADVANCES
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NEW: HEWLETT-PACKARD GOMPONENTS

Help OEM’s maximize value added

opportunities.

. In a major extension of its OEM
line, HP is introducing two products in
component form: the HP 2649 termi-
nal and 21MX-K Series Minicomputer.
Developed for the OEM designer who
needs greater flexibility, both products
consist of hardware subassemblies
that can be ordered in the most cost-
effective configuration for a particular
application. Both permit functional cus-
tomization through microprogram-
ming.

Comprehensive documentation
is available for both products so that
technically oriented users can take full
advantage of the products' flexibility.
These products broaden HP's OEM
product line to range from compo-
nents, terminals and other peripherals
through minicomputers, discomputers
and the new HP 3000 Series Il general
purpose computer system.

Now: a way to get a custom terminal
without paying a custom price.

With HP's new 2649 Mainframe
Terminal, designers can create a variety
of specialized terminals from multiple
hardware building blocks—all con-
trolled by custom, proprietary firmware
without costs associated with develop-
ing a specialized terminal from scratch.

All information needed to de-
velop source code for custom firm-
ware is available in a technical support
package. Object code can be assem-
bled on an HP RTE Minicomputer sys-
tem using a 13290 Development Ter-
minal asthe system console and a firm-
ware support package. »

With the 13290 Development
Terminal, object code can be loaded
from Mini Cartridges to 24K bytes of
Writable Control Store (WCS) for veri-
fication of user-developed programs.

Once developed and debugged,
custom firmware coding can be easily
transferred to programmable-read-
only-memory (PROM) chips for instal-
lation in multiple HP 2649 Mainframe
Terminals. For high-volume applica-
tions, read-only-memory (ROM) chips
are available from specified vendors.

Technical assistance in develop-
ing custom firmware is available di-
rectly from Hewlett-Packard. Among
other services, HP will offer a series of
in-depth “how to do it" seminars for
customers wishing to get the most out
of |the new HP 2649 Mainframe Termi-
nal.

Hardware options for the termi-
nal include two keyboards, four char-
acter sets and fonts, six memory
modules, four data communications
modules and two I/0O modules. A dis-
play enhancement module and two

T

HP’s new 2649 Mainframe Terminal offers an easy way to develop specialized display
stations for specific system applications. Multiple hardware options are available and
custom firmware can be used to redefine the Terminal's operating characteristics. Mini-
mum contract quantity is 20 units; OEM and Volume End User discounts are available.

HEWLETT-PACKARD COMPUTER ADVANCES
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printer subsystems are also available.

For more information on the
easy way to create specialized termi-
nals for your next systems application,
indicate C on the attached reply card.
Now: microprogrammable computer
power in component form.

For the OEM designer who
needs the power of a minicomputer
and the flexibility of a microprocessor
in his next system, HP has a new and
intriguing product: 21MX K-Series
Minicomputer Components.

Designed tofillthe need for high-
power processing in a low-cost form
that integrates easily into OEM systems,
K-Series Components offer unique
flexibility through microprogramming.
Systems engineers can now gain di-
rect access to an extraordinarily fast
processor which features a 325 nano-
second cycle time and 210 powerful
microinstructions. And, by adding a
21MX read-only-memory (ROM), get a
full minicomputer that is hardware- and
software-compatible with HP's entire
line of 21MX memory systems, - soft-
ware, peripherals and accessories.

In any systems design, K-Series

Components provide:
* A high-performance “computer-on-
a-board” that can run up to five times
faster than MOS/LSI microprocessors
and support large amounts of memory
for complex tasks like array processing
or pattern recognition.
* Access to a full set of microprogram-
ming tools which let OEM designers
develop custom firmware for high-
speed executionof specialized routines.
* A choice of easy-to-install compo-
nents that can be hidden in an OEM
system and operated through a custom
front panel.
* The opportunity to maximize added
value while taking advantage of 21MX-
compatible software. .

Among the many systems appli-
cations which can use the speed and
power of K-Series Components are
spectrophotometers, numerical con-
trol units, smart data-entry terminals,
word processing equipment, graphic
display systems, medical diagnostic
systems, and many kinds of test equip-
ment.

K-Series Components include
the processor board, 21MX Instruction

ROM, a front panel assembly and card
cages with either eight or 18 slots for
memory and 1/O cards. Accessories
include all 21MX memory systems,
Writable Control and User Control
Store boards for storage of micropro-
grams, a Dynamic Mapping System
whichpermits addressing of up to 256k
words of memory, a Dual Channel Port
Controller, a fast FORTRAN processor
and a Memory Protect System.

A wide selection of 1/0 subsys-
tems is also available for use with K-
Series Components. These include the
HP-IB* 1/0 Kit which simplifies con-
figuration of automated test/measure-
mentsystems by allowing the computer
to control multiple cluster of up to 14
compatible instruments each.

In short, HP's new K-Series
Components offer unusual design
flexibility at a very attractive price. U.S.
prices for the processor board (OEM
quantity 100) are $975 without and
$1205 with the 21MX instruction ROM.

For moreinformation about HP’s
latest addition to the 21MX Minicom-
puter family, indicate D on the attached
reply card.

HP’s new K-Series Minicomputer Components offer the speed, power and flexibility of
21MX Minicomputers in a form that integrates easily into OEM systems. The high-speed
processor-on-a-board can be used with custom firmware and with a 21MX Instruction
ROM as a full, microprogrammable minicomputer.

*The Hewlett-Packard Interface Bus (HP-IB) is
Hewlett-Packard’'s implementation of [EEE

Standard 488-1975, "Digital Interface for Pro-
grammable instrumentation’’

T

1

HEWLETT-PACKARD COMPUTER ADVANCES



Advertisement

USER TESTED PERFORMANGE

Standard Oil of California provides next day shipment to customers.
The computerized corner drugstore relieves 90% of behind-counter clerical workload.

Standard Oil Company of Cali-
fornia’s computing resources now are
available to their service stations and
direct buying customers as they place
phone orders for the company’s prod-
ucts as a result of a recently launched
distributed processing network.

SOCALs Southwest area cus-
tomers now can receive next-day ship-
ment from the company'’s inventory of
approximately 3,000 packaged petro-
leum and TBA (nre battery and acces-
sory) products.

In addition to providing the com-
pany's order entry personnel with on-
line video display terminals, the multi-
functional network controls a host of
other operations: inventory adjustment,
warehouse control, manpower projec-
tions and fill line scheduling.

Making this possible are two re-
mote Hewlett-Packard minicomputers,
the first of a national network of up to
18 planned distributed processors,
initially running at two of the company’s
Southern California distribution points:
its Los Angeles TBA warehouse and
its El Segundo package petroleum
warehouse.

The online, real time model HP
21MX minicomputers will be controlled
by a HP 21MX central mini, which in
turn will transmit confirmed orders and
inventory data to a System 370/168.

The network, designed to en-

HEWLETT-PACKARD COMPUTER ADVANCES
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hancecustomer service was developed
jointly by SOCAL and its systems con-
tractor, MST (Management Systems
Technology) of Chicago.

A Chevron dealer can place one
phone order through the Los Angeles
TBA warehouse for any of 1,200 TBA
items and package petroleum products
sold at service stations. The order can
be delivered in one shipment within 24
hours.

Order entry personnel may
access account files by customer
name, service station number or ac-
count number. Displays alert them to
special promotions and quantity price
breaks. Products are accessed by
either codes or a specially designed
alpha technique that allows the same
product to be identified by different in-
put keys.

The computerized corner drugstore...
Computerized pharmacy is no
longer a prediction. It is a reality. Man-
agement Systems Technology of
Chicago installed its first Script Con-
trol™ dispensing system last fall at the
Midwest's largest drug wholesaler.
Eight separate steps involved
in dispensing drugs manually are re-
duced to a simple one step entry. As a
result, approximately 90% of the
pharmagcists’ behind-counter clerical
workload is eliminated and up to 80

HEWLETT  PACKARD

|

Sales and service from 172 offices in 65 countries.
1501 Page Mill Road, Palo Alto, California 94304

prescriptions per hour can be filled.

A Hewlett-Packard 21MX based
Minicomputer System maintains a cen-
tral data base accessable 24 hours
daily and controls remote video dis-
plays and hard copy printers at sub-
scribing pharmacies that will number
400 by the end of this year.

One of the HP 21MX Minicom-
puters with 64-K bytes of memory, to-
gether with varied HP peripherals, lo-
cated at the central wholesaler site, can
accommodate 16 pharmacies. Proprie-
tary MST software was designed by
pharmagcists with pharmacists in mind.
Druggists can interact with a Script
Control system simply and with no pre-
vious computer knowledge.

- For example, instantly after en-
tering prescription number and drug
identification, Script Control, in one
step, accomplishes the following:
prices the prescription; maintains the
patient's profile; checks for drug inter-
actions and allergic reactions; prints
the label, receipt, alert messages and
refill sticker; and prepares all tapes
and documents for third party and

. state billing.

Savings derived from the use of
Script Control are real and directly im-
prove the profit picture for the pharma-
cist. Average third party rejection rate
has been reduced to less than 1%.
Headaches associated with constant
price changes of pharmaceuticals are
eliminated. Script Control uses the
latest price and in addition lists gen- .
erically equal drugs that when appro-
priate can be substituted at a cost
savings to the patient.

The 22 functions of Script Con-
trol are under the complete control of
the pharmacists. Changing from
activity to activity is done simply by en-
tering 3 keystrokes.

Byproducts of Script Control
automatically filter into pharmacy
record keeping and gives the pharma-
cist a new level of management con-
trol that was previously unattainable.
Gross profit analysis, item movement
and labor scheduling reports are three
such examples.

Several years ago, MST also us-
ing HP computers, developed a pred-
ecessor system, CPS™ (Consulting
Pharmacy System). Used by pharma-
cists who specialize in serving skilled
nursing centers, CPS presently is pro-
cessing more prescriptions than any
other available computerized syste

’«“



.tmmﬂ“m oy
Tgare § v,
s Fitent®) v, hented,

'('r'}:gr‘xm ot gw_\\e;) m‘ :x;x o
Hsotere, 19 5

al ma?’?i I i o e
,g{?&“ 4 ety zc&‘aﬁ";‘; g:v:?g wa
AUNE Ak » st S

y g

i L ety

Teves TMEE G e WA Ll
LB T d e rady OF B0

o B D et L e B e
i,ggk sf& ‘g mgfs?k; N Wﬁgip 2

A TR PO Cagarheotil gt

b agnenitE 5 et S8 Ty 1A, e

it BT B gt 8 aertti L Rek ¥
et 0L e “’;’,ﬁlﬁwf& h’é?‘,mw& - Bee

St s o bt speifi® el 0T aﬂf
o o s 5! % 583

£ o e o s i

e e 0 et O

e
 peliese
08

Definition 1: that can be relied on; dependable, tfustworthy
Definition 2: Vistar/GTX «

It’s one thing to have a display terminal that is
recognized throughout the industry for its perform-
ance and reliability.

It’s another to have it at one of the lowest prices
in the marketplace.

Yet that’s exactly what the new Infoton
Vistar/GTX has to offer.

GTXis a Teletype® replacement with an
80-character line and 24 lines of information. Its inter-
faces, both EIA and current loop, are standard with

backspacing and non-destructive spacing avail-
able at no extra cost. Delivery is now!
(30 days ARO).
There’s only one more thing you
should know: the price. Only $990 in

quantities o . Infoton

Second Avenue, Burlington, MA 01803 (617) 272-6660

For full facts, just contact any of the Infoton offices below:
Bound Brook, NJ (201) 469-8188 « Gaithersburg, MD (301) 840-9270 » Los Angeles, CA (213) 380-0448 » La Grange, IL (342) 654-8686 *
Cassleberry, FLL (305) 831-3311 « Atlanta, GA (404) 455-0060 « Scottsdale, AZ (602) 944-5400 + Bellevue, WA (206) 454-9332
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NEW CAPABILITIES IN PLOTTERS TEKTRONIX 4662

~ "As the first
interactive small plotter,
itwastheonly
intelligent choice.

Problem: Until now, no
small plotter could
carry on an intelligent
conversation.

Because most B-sized
plotters have been pretty
much the same: slow, unreli-
able, and dumb. Even with
large off-line plotters you can
wait hours, even days, for re-
sults...and if there’s a
mistake—start over.

Solution: Tektronix’
new microprocessor-
based 4662. For in-
teractive plotting, page
scaling, digitizing, and
camera-ready output.
Just $3995.}

TEKTRONIDCG
L I

practically as fast as you

Engineer, or write:
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The 4662 is the first smart

buy among 11"”x17" flatbed
plotters. Its digital design and
vector generation offer excep-
tional accuracy and repeatabil-

ity without drift or slidewire dirt

build-up. lts 1600-byte buffer
lets the host work while the
4662 plots ... at speeds up to

22 ips.

It's the first B-sized
plotter with graphic
input. Digitizing capability
and built-in joystick mean
you can input corrections
in seconds, experiment
with designs, and run off
camera-ready copies

load paper.

It’s plug-to-plug
compatible with virtually
any RS-232 system... from
minis to mainframes. You
can plot circles around any
other B-sized plotter, for about
the same price as the competi-
tion. For a demonstration, call
your local Tektronix Sales

generator, alpha rotation, and page
scaling, thus minimizing support
software. Proven graphic and plotter
software is provided by Tektronix.

Tektronix, Inc.

Information Display Group
PO.Box 500

Beaverton, Oregon 97077
Tektronix Datatek NV

PO. Box 159

Badhoevedorp, The Netherlands

The 4662.
Plugitin.

It speaks for
itself. |
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In one of Stephen Leacock’s happily inane stories, the hero, in a burst of enthusi-
asm, “leapt upon his horse and rode madly off in all directions.”

At this stage in its development, the worldwide computer 1ndustry appears to be
gearing up for the same kind of whirlwind activity.

There’s a great deal going on. Companies and governments around the globe are
jockeying for position in the world’s marketplaces. Almost every conceivable kind
of arrangement—mergers, joint ventures, partnerships, licensing agreements, tech-
nology transfers—is being used to gain a competitive advantage. The result is a
web of international relationships that almost daily becomes more complex. Just to
illustrate the convoluted interlock between the Japanese computer manufacturers,
the Japanese government, and manufacturers outside the country, takes a diagram
that looks like a Pert chart for building the Viking lander (see page 94).

All of this activity provides the meat for this month’s special feature section on
the international computer industry.

For a quick briefing on who’s doing what (or with) to whom, turn to page 56.
There, Angeline Pantages, International editor, takes a deep breath and lets fly
with two pages summarizing the frenetic maneuvers that characterize this tangled
skein of relationships.

On page 60 you’ll find shining examples of spleen venting by some of the U.S.
computer industry’s top brass; they’re reacting to attacks on multinational com-
panies by Congress and by governments abroad.

The bulk of this month’s theme coverage is concerned with the industry in three
major segments of the world: Western Europe, the Eastern Bloc and other com-
munist countries, and Japan. '

Our editorial aim in this issue is to present a comprehensive look at the wheeling
and dealing, the innovating, the quest for emerging markets, that makes for a
healthy and interesting industry.

But, like the dark, sounds of a bassoon against all these sprightly competitive
movements, certain counterforces are slowing the action.

The most formidable of these is 1BM. No matter where in the world the
individual computer manufacturer is located, his marketing plans must first take
into account what the giant is doing now and what he is likely to do. By
dominating the international computer scene IBM is able to orchestrate the pace,
the rhythm, and the long range strategies of the entire industry.

The customers, the users of computer gear, also help to slow the pace. Most are
reluctant to convert from their present installed hardware and software to another
vendor’s offerings. Although in many cases there are good economic reasons for
not switching, even more often the major factors for staying with good ole Brand
A—even though Brand X will do the job twice as fast for half the price—are
psychological rather than monetary. '

Consumer caution is also fueled by the recent spate of defections—companies
dropping out of the industry with the monotonous regularity of busby-hatted
guards falling in the summer heat in front of Buckingham Palace.

But despite these checks, the industry’s pace is accelerating all over the globe

‘and the user stands to benefit.

For example, technological exchange between companies and countries has
become commonplace (rumors that nations were going to hoard their technolog-
ical know-how have proven unfounded.) Technological innovations, functional
innovations like distributed processing, the push toward data communications . . .
for the users it’s all to the good.

It means he has more choices . . . if he exercises all his options. Like casting a
cold, calculating eye on each manufacturer’s claims and matching them against his |
own hard-nosed operating and economic criteria. By pushing for standards that
will be beneficial without throttling technology. And by being a determined activist
within his user group. (We’d also recommend that, following the example of
several U.K. organizations, user groups representing various manufacturers band
together to tackle common problems—there’s not only safety but a great deal of
strength in numbers.)

Finally, the user can help himself and his company by keeping current on the
industry’s progress on an international as well as local scale; hence this issue and
our continuing international coverage.

Welcome to your world: - E-
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The International
Computer Industry

.by Angeline Pantages, International Editor

The international computer scene is a confusing mix of conflicting images:
multinationals helping the balance of trade but coming under attack at
home, both competition and alliances between vendors, both protective
nationalism and cooperation between countries. The only common denom-

inator is IBM.

Watching the movements made by
companies and governments in the
computer industry worldwide is like
watching 15 chess matches going on at
the same time. Every match has one
thing in common, though. 1BM seems
to control both queens on every board.

Wherever they exist, mainframe
manufacturers are trying to capture
more of their home markets, while at
the same time scrambling to expand

their foreign penetration. Many are -

buying into whatever technology,
companies, joint ventures, and part-
nerships they can. Japan's Fujitsu is
forming agreements in the U.S., Spain,
Brazil, East Europe. Hitachi is looking
for partners to handle some of its sys-
tems overseas and seems quietly to
have bought into many smaller com-
panies. England’s International Com-
puters Ltd. is foraying into the U.S.
on its own, while pushing into other
new markets through acquisition. cit
jumped out of bed with Unidata to
make U.S. and other international
connections through Honeywell Bull.

The U.S.’s Univac found one part-
ner in Scandinavia and is looking for
more. Control Data is playing the joint
venture game with countries and com-
panies everywhere. Honeywell is doing
an incredible balancing act between its
affiliates, subsidiaries, and licensees in
West Europe and Japan.

Along with the mainframers, there
are ex-mainframers like Philips and
Datasaab and countless numbers of
other companies scurrying to latch on
to a share of high growth markets—
minicomputers, microcomputers and

microprocessors, word processing,
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terminals of all kinds, small business
systems, peripherals, communications
gear. What they don’t have, they too
buy, license, or form partnerships to
get,

Upset with the Japanese and U.S.
domination of microcircuitry, the
European giants in that field are all
talking to each other about cooperative
developments—U.K.’s 'GEc, Plessey,
Ferranti; France’s Thomson csF; Ger-
many’s Siemens; Holland’s Philips. At
the same time, many of them are sign-
ing agreements with Intel, Motorola,
National Semiconductor. (The Intel
8080 seems to still make the world go
round. It accounts for 70% of the
microprocessor business. )

Governments and commissions of
major industrialized nations and even
many developing nations are trying to
ensure that their homelands will have a
strong foundation in computer tech-
nology, if not lucrative pieces of their
own and foreign markets. They are

encouraging those partnerships, pro-
viding subsidies and intensifying “buy
national” pressure—Germany, France,
U.K., Japan. Where there is little or no
computer industry, foreign firms are
being invited into joint manufacturing
ventures—Spain, Iran. Or stiff import
and business restrictions are making it
mandatory for foreign commerce to do
something to contribute to the balance
of payments—Brazil, India.

The East Europeans are looking for
all the technology, know-how, licenses,
and partnerships they can get. They
are gearing up their own industry, their
own product line, to supply the bulk of
their own needs and to compete at
least in the “third world” markets.
Western vendors are chomping at the
bit of government restrictions on East-
West trade, trying to get into Eastern
Europe before it becomes too self-suf-
ficient.

In the midst of all this, the U.S.
vendor, who has captured large per-
centages of the most lucrative foreign
markets, tries to compete. He is part-
ner, licensor, and/ or benefactor—pro-
viding jobs and export—and at the
same time he is the enemy. The great
American system of high finance and
entrepreneurialism has produced a
mass of technology and companies
that has swept the world. Where else
would a Viatron have received $40
million to play with? Wall Street men-
tality (here today, gone tomorrow,
yawn) exists nowhere else.

Why should everyone scramble to
spread to foreign markets? Growth is
the first commandment of the busi-
nessman. When a market—geographic
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or product—plateaus, he must head
out to new frontiers. Another major
fact, particularly for the computer
market, is that the home market is
often too small to support the econ-
omies of scale needed for increased
profitability, if not survival. If 1BM has
already set up shop there—as it has in
132 countries—the local market avail-
able to anyone else is automatically
smaller by more than half.

It's costly to establish a fully sup-
ported operation in any country. What
is the attraction? Look at the never
ending stream of prognostications
coming out of every research firm,
government office, and company. Mi-
croprocessors are supposed to be an
$800 million business in Western Eu-
rope within a decade. In France, the
data communications equipment de-
mand between '75 and *78 is supposed
to be $365 million, double that of the
previous three-year period. Banks
there will be adding 3-4,000 terminals
between now and '78. NCR alone sold
1,350 point-of-sale terminals and 70
computers to French retailers in the
last quarter of ’75. .

"Brazil, with 3,000 computers (mini
to large-scale) installed, is supposed to
represent a $300 million dp market
next year. And the little country with
the world’s second biggest market,
Japan, exepcts the number of large-
scale systems there to double by 1980.
Its banks, department stores, and even
gas stations are going hell-bent for on-
line systems.

Country

United States
Western Europe
Other Countries*

Some of the Middle Eastern coun-
tries, like Iran, are trying to leapfrog
the more developed nations in their

application of technology to informa- -

tion systems. They’re talking about so-
phisticated satellite-based communica-
tions, national education networks,
and on-line systems with closed-circuit
tv to track the progress of their de-
velopment projects in real-time.

Spain too is moving rapidly. It has
one of the two international electronic
funds transfer experiments operating
between a department store and bank-
ing branches.

European and Japanese common
carriers are trying to resolve the com-
munications problems that hamper
cross-boundary and high speed com-
munications. All are working on digital
networks of some kind. '

Americans like to talk about the
world’s lag behind the U.S. in adoption
of new ideas and in applications de-
velopment. This has very often been
true, but can’t be generalized. For in-
stance, retail systems are rated two to
five years behind the U.S. in Europe;
however, in countries like France and
Switzerland, with their giant 25-, 50-
and 100-lane hypermarkets, the gap is
closing. Even in the U.K., where small
stores predominate, cooperatives are
beginning to go heavily into point-of-
sale systems.

Where the U.S. early on moved to
automate labor-intensive functions to
cut labor costs, the rest of the world
had far lower wage standards and so

12/31/75 12/31/80

$39,750 $ 62,700
22,050 38,800
11,600 23,050

$73,400 $124,550

*includes Japan. Figures for these years published by Japan’s Ministry of International Trade
and Industry are $7,161M and $18,230M, including office computers.

Source: Sperry Rand
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delayed, but now is beginning to move
because of inflation. Some foreign
government structures are such that
computerization is highly sophisti-
cated. For example, Sweden’s hospital
systems are among the finest in the
world. Similarly, banking in Scandi-
navia, UK., France, and some other
countries has been ahead of that in the
U.S. in certain applications and in on-
line developments because it is orga-
nized on a national, rather than state,
basis.

Plug-compatible peripherals were an
American development, and while the
often conservative overseas user was
understandably wary about the long-
term viability of these suppliers, the
products are now commonplace in his
installations. In fact, British Airways
stunned 1BM by going completely to
plug-compatible peripherals and farm-
ing out some of its equipment mainte-
nance to a third-party firm.

In one thing there is no difference

~around the world, in the buzzwords

and hot topics. “Distributed process-

“ing” is being implemented and exam-

ined everywhere—Australia, Japan,
Germany (where Herr.Nixdorf says he
invented it years ago). Data bases are
a major concern. The cost of paper vs.
coM is a common discussion, as are
minis, midis, maxis, micros.

Perhaps one of the best indications
that the world outside the U.S. is gain-
ing speed, is that big U.S. vendors have
lately been unveiling their major prod-
ucts in Tokyo, London, Paris, or at the
Hannover Fair in Germany—before
they see the light of day here. A

In the succeeding pages, we have
tried to describe some of the major
policies and major companies that are
involved in these incredible chess
matches around the world. One doesn’t
like to dwell on it, but some of the
players somewhere will have to lose.
And the user will have to pray that he
bet on a winner. %
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‘The US. Multinationals

by Angeline Pantages, International Editor,

and Nancy Foy, European Editor

They are fighting pressures on three fronts: from the competition; from
foreign governments; and, perhaps the most important, from the U.S.

government.

Because of their size, depth of product
line, and early development, U.S. com-
puter manufacturers continue to play
an important role in the data process-
ing business in other countries. Today
many of them are fighting pressures on
three fronts: from the competition;
from the governments of other coun-
tries, which are trying to develop or
maintain independence in manufactur-
ing while at the same time protecting
their home markets; and from restric-
tions placed on them by our own gov-
ernment. They are fighting these pres-
sures in numerous ways, with varying
degrees of success.

Burroughs Corp.

Burroughs has 3.6% of the West
European market and about the same
in Japan. It has practically nothing of
the German market. Despite the love
its users hold for the product line and
their intense loyalty to Burroughs,
some feel that it, like NCR, suffers from
its success in the accounting machine
and banking market. These successes
diverted management attention and
style from the gp computer market
long after most competitors (and Bur-
roughs’ own development people)
were thinking in systems terms. Per-
- haps that is an image that lingers after
it ceases to be true. Burroughs thinks
so, pointing out that it did $687 mil-
lion overseas last year (a $500 million
increase in 10 years), and 85% of that
in data processing equipment.

It points out that what were ac-
counting machines are now computer-
based systems like the L series, of
which it has sold 125,000 worldwide.
It is building computer sales from that
base. Overseas, it has installed more
than 600 B-1700s and more than 800
of its 500 and 700 series of general
purpose computers. As of mid-July it
had orders or letters of intent for more
than 1,700 B-80s from international
customers.

- Burroughs’ shares in Europe run
about 4-7% in countries like the U.K.,
France, Holland, and Benelux. Its less
than 1% share of the German market
is attributable simply to lack of com-
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mitment. The German organization
has been undermanned, underfunded,
and undersupported, while manage-
ment changes have been frequent. Bur-
roughs promises that this situation is
now changing, stating that it has had a
policy of “assuring successful opera-
tion and support of Burroughs equip-
ment wherever it is installed . . . a plan
based on available resources and local
market potential.” But, it says, this has
“left selected international markets
relatively underdeveloped by the com-
pany. . . . In many of these markets,
the company has taken or is taking
significant steps to greatly increase our
share. . . .”

Burroughs . is now beginning to
establish sales and support teams for
targeted industries in and across many
countries. About one-third of its for-
eign revenues come from banking, of
course, with other major industries be-
ing manufacturing, wholesale, retail-
ing, and education.

Its most significant and prestigious
banking order has been to supply the
new international SWIFT banking net-
work with the computer switching
complexes in Holland and Belgium,
plus concentrators and some SWIFT in-
terface devices to the nearly 300 mem-
ber banks around the world. .

A slip of four months in the soft-
ware schedule, which made headlines
but doesn’t upset SWIFT, is the only
thing that’s gone awry, and Burroughs

is confident that the order will open
doors to more foreign banking busi-
ness.

Burroughs’ revenues in Japan should
climb, thanks to that country’s liberali-
zation of the computer business. It was
able to buy almost all remaining shares
of its company there, and will step up
marketing efforts. As for other mar-
kets, the firm boasts about 30% of the
growing Brazilian market, for which it
locally manufactures printers, termi-
nals, and components. It also keeps the
French, British, Belgians, Canadians,
Mexicans, Filipinos, and Germans
happy by manufacturing equipment in
those countries.

Burroughs has no entangling alli-
ances and has been quiet since it tried
to buy or merge with 1cL a few years
ago. It does not subscribe to the
Honeywell theory that a firm needs
10%-12% of the world market to sur-
vive and it will continue its own selec-
tive way.

Control Data Corp.
Control Data Corp. is unique among

the world’s mainframers with a very
mixed bag of tricks that give it the
economies of scale it needs to survive
in this scrambling industry. Its interna-
tional volume isn’t gigantic—$409 mil-
lion in 1975, which is about 30% of its
total computer revenues (47% if you
disallow military business). It operates
in 32 countries with 8,000 people.

" While it has a few peripherals and

media plants on foreign shores, its only
large mainframe plant outside the U.S.
is in Canada. That gives it some polit-
ical edge in Commonwealth countries
but nowhere else. It has only a few
percent of the world market in value of
installed base, and is listed as “others”
in Japan.

Still one has to look at what Control
Data is doing. Contrary to any opinion
it is very much in the mainframe busi-
ness. Executive vice president of mar-
keting operations, Vern Sieling, noted
that it has to be in-the systems business
to accomplish its aims—to provide the
“full breadth of services and products”
worldwide, But he emphasizes that
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cbc’s computer business is entirely
based on large-scale systems, with other
products and software built around
that. The targets are scientific and com-

plex large-scale applications and net-

works in five or six industries; petro-
leum, utilities, manufacturing, educa-
tion, data centers, and “large-scale
computing,” meaning applications like
modeling, weather forecasting, etc. No
credit cards, no billing, no payroll.

On this basis, cpc has a better
market share than it seems. Sieling
noted in the 7600 class, cbc has 50%
of the world market, and a “significant
percentage” in the next class of systems
below that. Its international computer
.sales are about $165 million.

Those large-scale systems are used in
its proliferating service bureaus and big
Cybernet network around the world.
(Cybernet has six centers in Europe,
one each in Canada, Mexico and in
Australia.) Many of the same applica-
tions developed for the service centers
are used by its system customers and
vice versa.

Where cpc is not established in
computer marketing, such as Japan, or
where the nation’s computer demands
for large-scale systems are not yet
great, as Brazil, cbc enters with ser-
vices and education, another sizeable
business worldwide. Its international
data centers currently produce over
$50 million in revenue annually.

In peripherals, it has defrayed the
cost of producing its own systems pe-
ripherals by selling them to main-
framers all over the world and to end
users of other mainframers (predomi-
nantly 1BM-compatible peripherals).
Internationally, peripheral sales are
running at $135 million. cpc is the
largest oem peripheral manufacturer in
the world.

It has joint ventures in peripherals
with NCcr and 1cL (Computer Periph-
erals Inc.), Honeywell (Magnetic Pe-
ripheral Inc., which ci-HB may join),
and Romania. It says there will be
more partners from East and West in
cp1 and MPI. It has licensing agree-
ments for peripherals with Poland and
the German Democratic Republic
(6pR). Terminal ventures or licensing

" agreements are with Iran (plasma dis-
play terminal manufacture), Hitachi
(terminals development), GDR (car-
tridge disc drives). And it has teamed
up in the media and supplies business
with 1cL (Control Dataset Ltd.).

cDC has also poured vast sums into a
few major applications projects, aimed
at selling both hardware and services.
The most important is its commercial
offering of PLATO, the computer based
education system developed at the
University of Illinois. It’s offered inter-
nationally to government, industry,
and educational institutions both as a
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system and as a service via the Cyber-
net network (May, p. 183). Many na-
tions like Russia and Iran, are anxious
to lay the groundwork for countrywide
PLATO networks. cbc has a technolog-
ical exchange program with the
U.S.S.R., in which this is one of the
projects. As a by-product of this effort,
cpc and Iran jointly will manufacture
the plasma display terminals (used in
pPLATO) in Iran. They’ll be exported for
educational and other applications, as
well as used in Iran’s PLATO network
when it is developed.

As noted elsewhere on these pages,
cpc feels East Europe is the next big
marketing opportunity for U.S. com-
puter firms after Japan and West Eu-
rope. Its ventures and agreements
noted show that. But cpc feels that the
U.S. restrictions on trade and tech-
nology exchange keep American firms
from realizing potential there and has
been unflagging in its efforts to change
Washington’s attitude. The firm has an
agreement with the German Demo-
cratic Republic to market peripherals
for the model of the RIAD series it pro-
duces, the 1040. About 50 to 55 1040s
have been installed, so cpc has pros-
pects for its wares but hasn’t applied to
the U.S. government for a license for
any of them. It expects the licenses will
be a problem.

Honeywell
Honeywell Information Systems

Inc. does more than half of its $1.324
billion revenues (fiscal 1976) overseas.
How this will change with the drop in
shareholding of what is now cII-HB
from 66 to 47% is unclear. The money
from the sale of this share will be
shown on the books for some time.
Honeywell’s arrangements with cI-HB
and NEc-Toshiba are discussed else-
where on these pages.

Among the countries where the firm
does business directly or through
100% -owned subsidiaries, the pictures
look like this: U.K., 8% (by value) of
the computer market; Italy, 20% ; Aus-
tralia, 14%. Its Japanese licensees are
said to have 17% of that market, while
cII-HB enjoys 12.7% of the West Euro-
pean market. The world seems to be
involved in developing Honeywell’s
product line. ci-HB manufactures for
all of Honeywell the Level 61 and 64,
including two comunications ori-
ented models not available in the U.S.,
the 64/30 and 50; His Italia makes the
Level 62; and Level 66 needs in Eu-
rope and other countries are met by a
plant in Scotland, although cii-HB ulti-
mately will manufacture it. And NEC-
Toshiba contributes some hardware
and software technology, plus compo-
nents and peripherals, to the Honey-
well effort. Then Honeywell has com-
bined with cpc in a joint peripherals
company, which ci-HB may join. And

since it bought the Xerox computer
base, it is talking to Rank Xerox about
an arrangement to handle the small
foreign base. (We don’t think Honey-
well could get out of the business even
if it had to because no one could possi-
bly untangle these alliances.) What
this does say is that Honeywell is look-
ing for every possible means to control
costs, get cash, and increase the share
of the market for the Honeywell line.

IBM
1BM got more than half its revenues

($7.27 billion of $14.4 billion in 1975)
and half its profits from overseas busi-
ness. With its 130,000 people abroad,
21 plants and 10 laboratories, it has
amassed a share of the world market
that starts at more than 50% in most
major countries. It has almost total
dominance in many smaller markets.

The exceptions to the rule are Japan
and Great Britain, where entrenched
local competitors and “buy national”
policies have encouraged 1BM to keep a
low profile and be content with less
than 40% of the market. 1BM’s market
shares there may be lower in per-
centage, but it clearly has the most
profitable position—a kind of cream-
skimming approach that may be 1BM’s
answer to market-domination accusa-
tions in other countries. Rather than
fight the government and local au-
thority edicts, as Honeywell does in the
U.K., 1BM simply concentrates on the
commercial user and encourages gov-
ernment users whenever they are will-
ing to buck the tide (which is fairly
often).

More than a quarter of 1BM’s over-
seas revenues come from the German
market, followed by France and the
U.K. 1BM has factories and develop-
ment labs in most major European
countries, and is serenely immune
from the union problems that bedevil
Honeywell, Burroughs and 1cL and the
U.K. market, having virtually no
union members, though the unions
continue to try for recognition. The
company’s ability to move projects
quietly from one country to another is
an irritant to governments and the EEc,
but its no-layoffs policy has helped
keep the union at bay. The EEC investi-
gation of 1BM’s dominance has so far
had even less effect on 1BM than the
U.S. antitrust suits.

The main threat to 1BM’s autonomy
in the European computer market
comes not from governments or unions
but from the increasingly mature and
demanding users. Led by the UK.
Computer Users Association, most
European IBM user groups are stronger
and noisier these days, and can some-
times impose their wishes on the
vendor.

1BM worldwide is beset by the ele-
ments. Countless strategies and poli-
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MULTINATIONALS

cies and proposed policies are aimed at
its head. The problem is that it is like a
young Muhammad Ali, with stinging
punches and lightning fast footwork. It
ducks and someone else get$ the blow.
Just when companies like Fujitsu and
Hitachi are about to announce 1BM-
compatible systems in the low to
medium range, IBM comes out with the
startling and unfolding (you haven’t
seen anything yet) 138 and 148 sys-
tems, with their unprecedented “more
for less” strategy. Such a move also
hurts the likes of Siemens, in the throes
of deciding its own direction; that’s

just as 1BM startled RcA in the 360 vs.
Spectra days. IcL’s plans for models
below the 2960 also must have been
affected.

This kind of 1BM move means the
giant is getting tougher. Competitors
tell us that it has been fighting fiercely,
doing things it has never done before.
Some foreign users are getting prod-
ucts on “trial,” we’re told; this has
certainly been true in the U.S. with
trial memory. Many say unbundling,
which should increase to the operating
system level, is used as a negotiating
point rather than a firm policy. In fact,
the full price of the 138 and 148 may
not yet be visible, if one considers in-
creased unbundling. Users everywhere

had better get negotiators in.

Competition and governments are
fighting back on many fronts besides
through nationalism and subsidy.
Third-party leasing firms are catching
on heavily in countries like Japan and
Australia. (1BM countered in Japan -
with both three- and four-year con-
tract leases, acquiescing to Japanese
wishes for shorter leases.)

More plug-compatible peripheral
companies are popping up, like
Nippon Peripherals Ltd. in Japan,
which is exporting to the U.S. and
Europe. Memorex, Telex, CalComp,
and Storage Technology all have inter-
national outlets. In fact, the howls
from 1BM Europe a few years ago,

“Don’t Box Us In”

In recent years, the attacks on mul-
tinationals at home and abroad,
plus the worldwide counteroffensive
against American dominance of the
computer industry have led executives
from U.S. computer firms to speak
out.

Frank Cary, chairman of 1BM,
noted in his remarks before the last
annual meeting that Japan “has em-
barked on a policy of building the
data processing business into a major
export industry. It is a program
reminiscent of their successful efforts
to expand their automobile and ship-
building industries.” Besides telling
the Justice Department that it has
strong competition, Cary seemed to
be pointing out to Congress that im-
pediments to 1BM, and U.S. multina-
tionals in general, would hurt our
bobbing balance of payments picturc.

Picking up on Cary’s theme, John
Opel, 1BM president, was more
pointed, telling security analysts this
spring that in Japan “loans and sub-
sidies have not been under $135 mil-
lion per year since 1972. . . . Further-
more, these Japanese companies with
government subsidy can settle for
profit levels below anything tolerable
to a risk-taking open competitor. . . .
We know the Japanese government’s
objective is to make computers and
the ‘knowledge industry’ a national
monopoly. And they have good tech-

nology.”

He also pointed out evidence of
economic nationalism elsewhere, par-
ticularly in Europe. But he allayed
any Wall Street fears that the EEC
investigations of 1BM will seriously
impact it. “It’s true that 1BM’s busi-
ness operations in Europe are being
looked at by an investigative body of
the Common Market organization.
We've answered all their questions.
We know of no Common Market
country that has found fault with the
way we do business and we’re in

hopes that the EEC will soon reach the
same conclusion.”

Paul Lyet, chairman of Sperry
Rand, keynoted the National Com-
puter Conference in New York in
June and was quick to bring out the
problems of economic nationalism.
David Anderson, assistant general
counsel of Sperry, expanded on the

JOHN R. OPEL
“No Common Market country has found
fault with the way we do business.”

“European Challenge.” He quoted
estimates that European governments
in the last 10 years have directly pro-
vided more than $1.4 billion in sup-
port of their computer industries.
This technology has become a “sym-
bol of a nation’s technological power.
... Since the possession of technolog-
ical power is thought to be essential

" to national sovereignty, it is therefore
necessary to have a domestic com-
puter industry independent of the
United States.

“Those who think that this line of
argument is absurd might do well to
remember that in 1966 the U.S. gov-
ernment initially refused an export

license for two large-scale computers
destined for the French Atomic
Energy Agency. Whether this deci-
sion was good or bad at the time is
immaterial. What is important is
that this action dramatically demon-
strated, in the eyes of the Europeans,
the power of the U.S. government to
interfere in the national policy of
another industrial country solely
through the control of high technol-
ogy.”

Anderson traced FEuropean de-
velopments and noted, “I believe that
the European computer industry is
alive and well today; that when mea-
sured against national objectives it
has a very good chance of success in
the long run, and that in the near
future it will become a force to be

e
i

WILLIAM S. ANDERSON
“The favorite whipping boys of leftist
politicians and all manner of government
bureaucracies.”

reckoned with in world markets—
this to the potential detriment of the
American computer industry and the
U.S. balance of trade.”

How is the U.S. government re-
sponding to this “European chal-
lenge”? “In my opinion, by actions
which will encourage these countries
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were what led 1BM to come up with
leasing plans for peripherals and to
announce the 2319 to fight the com-
petition.

Government policies around’ the
world are demanding a number of spe-
cial clauses in their contracts, basically
aimed at 1BM—such as guaranteed
maintenance of systems with foreign
peripherals; separate contracts and
bidding for computers, terminals and
minicomputers, etc. France does it.
Brazil has its version.

Standards-making bodies are mak-
ing noises about a counteroffensive
against IBM de facto standards. The
German government has been discuss-
ing with 1BM the idea of preannounc-

ing its interface information to Ger-
man vendors who want to attach their
equipment to 1BM systems. (Everyone
wants that.) Nixdorf is one of the in-
fluences in this move.

One of the problems with standards
organizations everywhere is that 1BM
dominates them. 1M is fighting hard
efforts of common carriers and others
in Europe, Japan, and Canada to
adopt a more sophisticated version of
the 1BM synchronous data link control
protocol. IBM may be overridden, but
it will drag its feet on it, just as it has
with other standards it disagreed with.

One observer made the most conclu-
sive comment of all on this. Everytime
a country tries to lock its doors to

foreign companies, it forgets that “iBM
is already inside.”

NCR
NCR doesn’t look like much on the

international shares charts, 1%-2% in
most European countries, 2.4% in
Japan. In fact, its performance in
Europe led a financial analyst to write,
“NcR has no basic position in the
European computer industry. It would
seem to have the opportunity to move
small computer equipment in line with
an industry trend toward distributed
processing. NCR’s lack of currently
suitable products, a significant and
specialized computer sales force, and a
dp orientation in Europe suggest no

to continue their efforts and which
will help them be successful. Our
multinational companies are sub-
jected to continuing public abuse,” he
noted, ‘“while animosity in other
countries is directed at foreign (read
‘American’) multinationals. They
promote and protect their own.”
Anderson slapped at the periodic
proposals in Congress that seek to tax
foreign income and eliminate or cut
back the foreign tax credit. He noted
that “our export programs are being
challenged as tax ‘loopholes’ exactly
at the time when other countries
are expanding theirs. The Domestic
International Sales Corporations
(p1scs) are a subsidy, but their bene-
fits only partially offset the European
practice of rebating the value-added
tax on goods exported. Congress now
is trying to eliminate or restrict DISCS.
This must be resisted.
“Finally there is a little-known
* proposed IRS regulation under con-
sideration (Sec. 861.8), which if
adopted would have the effect of en-
couraging U.S. companies to move
research and development activities
offshore . . . at least one country
would be glad to help . . . France has
-reportedly funded a multimillion
dollar research facility near Paris in
an effort to induce foreign companies
to locate their R&D facilities in
France.” ,
NCR’s chief executive, William S.
Anderson, has also unleashed ire over
economic nationalism and the treat-
“ment of multinationals, “the favorite
whipping boys of leftist politicians
and all manner of government
bureaucracies.” Generally, as a busi-
nessman, he is “as much concerned
with the drift toward socialism,
which we are witnessing in many
countries today, as I am with the
more widely feared problem of infla-
tion. . . . I am also disturbed by the
increasing tendency, especially in Eu-

rope, of labor unions and govern-
ments to demand a role in the man-
agement of a company’s operations.
Coupled with an ignorance of the
most basic economic principles, this
development is reducing manage-
ment’s flexibility at a particularly crit-
ical time.”

If the major U.S. executives are

WILLIAM C. NORRIS
“Continued confused and over-restrictive
U.S. policies on exports will lose U.S.
manufacturers the peripheral equipment

opportunity.”

worried about what nationalism, so-
cialism, and seeming U.S. unwilling-
ness to “protect its own,” Control
Data Corp. is concerned about the
restrictions prohibiting U.S. firms
from trading freely in East Europe.
The theme is the same, “Don’t box us
in.” .

Control Data executive, Robert O.
Schmidt, emphasized that the com-
puter markets of Western Europe,
Japan, and the United States are
reaching a point of saturation—Ilevel-
ing off to the growth of 10% annual-
ly. The next big growth market is the

Communist countries, not South
America, not the Middle East. cpc
wants to be in that market.

Chairman William Norris has
spearheaded the cpc fight against
U.S. government restrictions against
trade and technology exchange with
Communist countries. At a press
conference showing the East German
RIAD 1040 and cpc peripherals last
year, Norris noted that “Continued
confused and over-restrictive U.S.
policies on computer equipment ex-
ports will lose U.S. manufacturers the
peripheral equipment opportunity,
just as it caused the loss of the major

" part of the mainframe market in the

past. Restrictive policies provided the
incentive to Socialist countries to ac-
celerate development of their own
computer industry. . . .” (See p. 75
for an article on East European de-
velopments. )

Norris ticked off loss after loss of
business for U.S. industry, not the
least of which was a deal to build a
$75 million printed circuit board fac-
tory in the U.S.S.R. cpc couldn’t
pursue it because “We were discour-
aged by U.S. government representa-
tives.” A French firm received the
contract.

Seeking a better defined and more
aggressive program between East and
West, Norris has proposed three main
actions: .

1. Establish a broad, continuing
program for collecting and dissemi-
nating information on Socialist tech-
nology and business opportunities for
the U.S. offered by such technology.
(The U.S.S.R. spends more a year for
R&D than the U.S., cDC notes.)

2. Change the present adversarial -

relationship between U.S. govern-
ment and business into a partnership.
3. Establish a definitive and ag-
gressive blanket program with the
U.S.S.R. for technology exchange.
Don’tbox usin. ... E
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startling near-term changes in its com-
petitive posture.”

The firm does $2.16 billion in reve-
nues a year, 52% or $1.1 billion over-
seas. About 44% of its total is dp
equipment, with an additional 20%
coming in the form of services: data
centers, computer and business equip-
ment maintenance, and training. NCR’s
European chief, Clarke Reynolds, says
that 75% of the $500 million in Euro-
pean revenues are from data entry and
computer systems (including the 299,
399, 499 systems). Those figures aren’t
gigantic, but if one looks at what NCR
has been doing—in terms of new sys-
tems announcements (Criterion), new
orders, and shares of market in special-
ized industries, the outlook is more
positive. It has announced more new
products in the last 48 months than in
its entire history, and more are com-
ing.

Reports are that Criterion made an
impact in Europe this spring; NCR had
a strong surge in sales in Germany
during the spring months, and the rest
of its European sales force there picked
up on the mood. More Criterion
models, at the bottom and top ends,
are expected, and NcR will be announc-
ing more terminals and a “direct pro-
cessing system” to replace the 299/-
399/499. NCR has 36.6% of the point-
of-sale terminal market in Western
Europe, where more than 18,000 are
now installed. (Other leaders are
Singer, which has been sold, and
Anker, which is in trouble, so NCR may
pick up shares.) Its position in banking
terminals and office computers is low
(about 7th or 8th), but it remains to
be seen whether its new products will
improve the situation.

Reynolds is quick to admit that in-
ternationally NCR has been slower to
shift from mechanical to electronic
manufacturing, a fact that keeps
productivity down. But the mix is
changing; the mechanical, standalone
equipment declined 66% last year.
And NCR is making some moves to
upgrade or change its sales force and
improve the systems engineering to
sales ratio from 1:1 to 2 or 3:1. This is
a problem that has bedeviled everyone
from Burroughs to Olivetti.

Reynolds emphasized that Ncr
wants to sell total systems in targeted
industries—banking, retail, wholesale,
medical/education/ government, and
manufacturing. But “total”
necessarily mean covering all of the
user’s data processing. NcR is willing
and able to tie into any competitive
cpu; 90% of its point-of-sale systems in
Europe are linked to a competitive
computer. A good example is a multi-
$million order from Takashimaya De-
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doesn’t -

partment Store, where it is putting in
an entire pos network that will ulti-
mately be linked to Fujitsu computers.

NCR does some interesting business
with data centers. For example, it in-
stalled 200 terminals and two NCR 300s
in a French center owned by 17 sav-
ings banks. In Denmark, toy-maker
LEGO is buying 12 model 8200 minis to
install around the world, to link to
three Century computers. Also, JCD
Data, there, is a service bureau that is
putting a network of model 8200 minis
into customer sites (a new trend
among service companies) for local
processing and on-line links to its three
Century systems.

NCR is moving into the supermarket
and “hypermarket” business where it
exists, too: (Hypermarkets are giant
stores that sell everything and have
dozens of checkout counters.) It in-
stalled its first hypermarket system in
Switzerland in 1974, with 25 model
255 terminals on-line to a 726 mini.

The company’s success in banking,
retailing, and other markets varies
from country to country. In Spain, it’s
big in banking, not retailing. In Ger-
many, it's the reverse. In Switzerland,
it says it is strong on all counts, a good,
if not large market because of the pur-
chase orientation.

NCR’s . links to other mainframers
naturally include cbc, with which it is
working cooperatively on computer
development, plus ICL, a joint partner
in Computer Peripherals Inc. NCR sta-
tistics overall may not be extremely
impressive, but they are a company to
watch in several industries.

Univac

* Univac is enjoying a self-proclaimed
image of being the “only stable alterna-
tive” to 1BM in Western Europe, mak-
ing hay on the problems of the ex-
Unidata partners, and the fact that
Honeywell is involved now with so
many disparate lines, and that Bur-
roughs and 1cL have selected strength
only in certain markets. Univac has
7% of the West European market (by
value) of entry level and general pur-
pose computers behind 1BM, CII-HB,
and rcL. Internationally, it is number

three, just after Honeywell, if ciI-HB is

fully included.

Univac has 20,000 employees in 32
countries contributing to its $600 mil-
lion in overseas revenues (fiscal year
ending March). That is 42% of Uni-
vac's total, but if military business is
excluded, the overseas contribution is
50% . It contributes to the balance of
payments in Germany, Canada, Scot-
land, and Japan, by manufacturing
there. The 90 Series is made in Ger-
many and Japan. In Japan, Univac has
a joint venture with Oki Electric for
manufacturing and has minority inter-
est in a marketing arm, Nippon Uni-

vac, which contributed $250 million to
Univac revenues last year.

The firm is making many moves to
strengthen its position in various coun-

- tries and is very willing to take minor-

ity interest in new ventures. It joined
forces with Saab in Scandinavia, creat-
ing Saab-Univac. This company took
over the D series of computers made
by Datasaab (which retained its termi-
nals and other products) and while the
commitments to those customers are
being fulfilled, it is the Univac line that
is being marketed. Univac claims the
venture is a success, pointing to the
fact that 11 of the 12 model 1100
systems sold in Europe last year were
sold in Scandinavia, where the firm is
now number two. Datasaab’s termi-
nals, strong in banking, are often sold
in concert with the Univac gear; that
relationship could become a marriage,
we hear. ,

Univac also has submitted a pro-
posal to build a manufacturing plant in
Spain, in a joint venture with the gov-
ernment and financiers there. It has
already sold 100 systems in Spain,
which is fast developing into a very
exciting market.

As noted, Univac is very interested
in a joint venture, minority interest,
with Siemens, but so far Siemens isn’t
listening. Univac would love to put all
that RcA experience to use in Europe.
Another possibility is 1cL, but even
with its ex-Univac management team,
it is showing little interest in a Univac
deal.

By industry, Univac claims to be the
second largest supplier to commercial
banks outside the U.S. It has historical-
Iy had a good share of the airlines
market, and currently has total data
processing in four overseas airlines
with systems in an additional 31. Every
passenger flying out of Scandinavia
(sas) or Germany (Lufthansa) carries
a Univac ad on his boarding pass. The
model 494-based reservations systems
gained a reputation for cost effective-
ness once the teething troubles were
over in the ’60s. Most of the airlines
are worrying today that Univac will
eventually succeed in killing off the
490 Series, which already has a lively
secondhand market. Univac is trying
to remedy that with new airlines soft-
ware modules for the 1100 Series.

" Other industries include discrete
manufacturing (where Univac is step-
ping up its efforts), state and local
government agencies such as law en-
forcement and social welfare (in-
herited from the Rca deal), education,
printing and publishing. Univac is into
distributed processing (“We feel we're
in it, whatever it is”), having an-
nounced a strong element in its UTS
terminals. It will announce its philoso-
phy and position on a “system network
architecture” this year. 5%
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Western Europes
omputer Industry

by Angeline Pantages, International Editor, Nancy Foy, European Editor,
and Andrew Lloyd, European Contributing Editor

The course of Western Europe’s con*iputer industry has been marked by
nationalism, government subsidies, alternating cooperation and competition
between companies, plus at least one magnificent international failure.

In the beginning of the computer in-
dustry revolution, American explorers,
called vendors, sailed to the most
promised of the far-off lands to sell
their wares. They landed first in a place
called London, not far from Plymouth,
and from there pushed on to new na-
tions on the continent. Today, many of
these colonies are in revolt. Many
states have joined together and call
themselves the Common Market. Their
declarations call for computer inde-
pendence.

What follows here is not more Bi-
centennial fever, but a discussion of
the efforts by three nations, three
major manufacturers, and one com-
munity of nations to control their own
destinies in computer technology, its
production, and its application.

With about the same population as
the United States, Western Europe
contains about half the computer base
installed in the U.S. It talks a great deal
about being as big a market one day.
But the problem is that it cannot be
viewed as one market.

Market opportunities
Western Europe is trying to find out

today where cooperation can create
better opportunities for its industry
and where economic nationalism will
have to take its course. It has suffered
in the past from lack of a system like
that in the U.S. that will financially
support new companies. Some of the
programs have been short-sighted, not
taking advantage of market oppor-
tunities. Its efforts to create one com-
puter company, Unidata, out of three
strong-willed companies was a pipe
dream.

Some countries are now individually
turning their efforts to the real markets
of the future. We haven’t covered all of
Western Europe or every major firm in
what follows, but the trends indicated
here may help put future events in
perspective.
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United Kingdom

Americans don’t buy many Euro-
pean computers. Europeans would
prefer to buy fewer American com-
puters. One factor that often escapes

~ the notice of traveling Americans,
" though, is that Europeans don’t really

like buying from each other, either.
Though the express purpose of the
European Economic Commission is to
create a “common market” this goal
has been singularly unsuccessful in the
computer realm, a situation that grew
more visible when Britain joined the
EEC.

France -and Germany already had
government support and some kind of

preference policies for their own com-

puter-makers; the main effect of Brit-
ain’s inclusion in the EEC was to make
these policies more visible. The British

supported their computer industry
with research and development grants,
and they said so, in public, in 1970-71
parliamentary hearings. The policy
than was to give preference to ICL un-
less a competing foreign system was at
least 10% cheaper or better. Today the
10% business has evaporated as a
policy, but continues as a rule-of-
thumb. (Similar policies in France are
also stated, though the Germans have
tried to keep their computer support in
the realm of grants, and have now
given notice to Siemens that mainframe
development grants will peter out after
1980.)

Britain’s development grants are
stopping too, and like the Germans,
British government officials are paying
more attention to software, training
and standards. But the buy-British

Country

EEC Countries
West Germany
France

United Kingdom
Ital

Netherlands
Belgium

Non-EEC Countries
Scandinavia

Spain

Switzerland

Other Europe

12/31/75 12/31/80
5,650 $10,100
¥ 4,550 8,300
3:900 6,650
2,050 3,950
1,100 1,750
550 950
00 2,650
%Zgoo 1,450
900 1,500
750 1,500
$22,050 $38,800

Source: Sperry Rand

Sstorn Europe Market Share

1975 1980

Manufacturer

BM 52.6% 51.0%
ClI-HB 12.7% 11.7%
ICL 9.7% 10.5%
Univac 7.0% 8.1%
Siemens 5.8% 5.62/0
Burroughs 3.6% 3.1%
cDC 3.6% 3.1%
NCR 1.4% 1.0°/9
Others 3.6% 5.9%
100.0% 100.0%

Source: Quantum Science Corp.
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phenomenon continues to bedevil for-
eign competitors: Honeywell recently
sued a water authority that bucked its
own technical committee’s choice of
Honeywell and decided on an ICL sys-
tem. Honeywell’s system was marginal-
ly cheaper, had been in the field longer,
and was therefore surer. :
Honeywell tried to make the point
that it too is a U.K. manufacturer,
with a computer manufacturing plant
in Scotland. The public argument did
nothing for the U.K. “benefactor.”
The nationalism phenomenon is
now creeping into the near-sacred aca-
demic environment. Cambridge Uni-
versity spent countless man-months
pushing through the purchase of an
BM 370/155. Six months after they
bought it, 1BM virtually obsoleted it
with the 158 and 168 announcements.
- The Computer Board, which holds the
academic purse-strings, has taken note
of this and other events, and the gen-
eral trend is to quiet flag-waving. Lon-
don University, which wanted to buy
cpc and IBM computers, was recently
turned down. “Buy 1cL” was the word.
On the other hand, the House of
Lords forthcoming procurement of a
computer system may be a test of the
de facto “Buy British” policy. If the
procurement is carried out in the open,
it may lead to political debate on the

issue. It is said that the 1BM system in
the running is cheaper and more readi-
ly available than the 1CcL system. Argu-
ments and counterarguments should
keep the issue boiling for vyears
throughout the U.K. '

International Computers Ltd.
International Computers Ltd. en-

joyed its best year ever in 1975, with
$427 million in revenues and $169 mil-
lion in profits, up $36 million over
1974. About 60% of those revenues
came from the U.K. market, where 1cL
enjoys about 35% of the total com-
puter market and 1BM comes in second
with 30%. 1cL has 9.7% of the West
European market, but as is traditional,
its strength in foreign revenues comes
from the Commonwealth countries.
The firm is located in 40 countries.

1cL went through considerable tur-
moil to reach its present profitability
and current product line. In 1972, it
hired Geoffrey Cross away from Uni-

“vac to become its managing director, a

hard-nosed executive who set about to
cut staff (34,000 to 28,000 in four
years) and raise productivity. Empha-
sis was put on customer support to
correct ancient ills and clear the way
for the conversion users would face in
going from the 1900 series to today’s
2900 series.

Currently, the 2900 is suffering the
usual birth pains, particularly on soft-
ware implementation, and ICL is still
suffering the problems of melding old

and new staff and decreasing the com-
pany headcount. Next year the gov-
ernment subsidy ends, ($62 million in
the last two years), although the “Buy
British” pressure, if not a policy, will
still exist. ICL is not cash-rich, although
it claims it supplied the majority of the
$300 million needed to develop the
2900 out of its own pocket. It also was
able to come up with $2 million for the .
first payment on Singer’s international
operations, :

cL has resisted attempts by other
mainframers, such as Burroughs, to
buy or merge with it, although the
rumor continues to pop up that IcL
and Siemens have been talking. (Ev-
eryone’s talking.) 1CcL is very much for
joint ventures in the costly periph-
eral development area, having com-
bined with Control Data and NCR in
Computer Peripherals Inc., taking a
one-third interest. cP1 is said to be a $60
million operation, will have R&D and
manufacturing facilities in the U.K.
IcL also merged its ailing media and
supplies operation Dataset Ltd., with
that of cbc, forming cpc Dataset.

The acquisition of Singer gets ICL
into many new markets and increases
its foreign penetration to 50% of the
combined revenues. It also adds
strength to its growing base in the
small computer and intelligent terminal
markets. 1cL’s foray into the U.S. to
market 2903s and 2904s in New York
has met with minor success, attributa-
ble, many say, to minor investment.

“No real change” is the reaction of
industry and EEC sources to the June
news that Altiero Spinelli is leaving
the EEc. The commissioner ultimate-
ly in charge of computer policy,
Spinelli resigned because he was
elected to the Italian parliament on
the Communist ticket that made
major advances in the recent_elec-
tions there. Spinelli’s replacement in
Brussels is another less-than-youthful
Italian diplomat named Guazzaroni
from the Italian foreign office. Since
the terms of all the commissioners are
reviewed when the new EEC president
Roy Jenkins takes over at year-énd,
Guazzaroni’s effect on the computer
policies is expected to be minimal. -

Those policies have themselves
shifted slightly in the past year or
two, with the concept of a giant
Euro-competitor to 1BM somewhat be-
draggled after the breakup of Uni-
data. Although the Euro-competitor
idea is still viewed as a desirable ideal,
it has been accepted as no longer a
practical goal. Like national govern-
ments in Europe, the EEC has turned
its eye a little more to the leverage
available in standards, networks, soft-

EUROPEAN ECONOMIC COMMUNITY

ware and peripherals,
Microprocessors have gained EEC
attention, helped along by a spate of
promotional articles similar to those
the U.S. has seen this year and by
news that those terrible threats, 1BM

" and Japan, arc both working on large-

scale integration. (In the U.S. the
best way to get government funding
for a project used to be “The Rus-
sians are working on it.” In Europe
the similar message is “Japan” or
“IBM.”")

The likelihood of Europe achiev-
ing a coordinated effort in micropro-
cessors, though, is low. The big com-
panies like Plessey, GEC, CGE, or
Siemens originate in the cumbersome
electrical/ telephone field, burdened
with the bureaucracy of monopoly
and government customers. Then,
the small firms that might otherwise
give it impetus have virtually no
access to the kind of money it takes
to develop such products. And the
markets are fragmented by national
and industry borders.

So Europe has no Silicon Valley to
compete with the United States. No
quantity of paper policies or even

government subsidies can rectify this
situation. There will be European
microprocessors (Siemens, GEC and
Plessey have them in the works, as do
others), but at the moment Euro-
peans as well as Americans tend to
identify their micros by Intel model
numbers.

Telecommunications and standards
are the areas where EEC money may
talk loudest. There’s also a growing
awareness in traditionally disagreeing
countries and PTT administrations
that they will lose business if they
can’t get together quickly.

In software, the EEC is stressing the
development of a standard real-time
language, and greater software porta-
bility. Tasks proposed thus far in-
clude the design and development of
portable compilers, of a “software
writing language,” of subsystems for
data base management and transac-
tion processing, and of conversion
tools. Five special applications soft-
ware projects have also been identi-
fied. Software firms are all for this
effort, and many are camping on the
EEC doorstep in Brussels, waiting for
the funds to back up the idea. % '

64

DATAMATION



The proof of whether it is serious will
come when it implements its plan to
expand into other cities and introduce
larger models of the 2900 series there.
Too, the recent purchase of the Cogar
plant in the U.S. could mean a site for
2903 and 2904 assembly. ICL is acqui-
sition- and agreement-minded, so we're
led to believe that they may have
another announcement soon.

France
The French have a reputation which

is widely envied in Europe for success-
ful working relationships between gov-
ernment and industry. The relative
harmony of government-industry ac-
tion is often held responsible for
France’s staggering growth over the
last 20 years. In the last ten years, in
fact, the country has had the highest
growth rate of all western developed
nations—a statistic which has to be
taken seriously even if all its industrial
plans have not met with unmitigated
success. The growth has meant a high

standard of living for its citizens,
healthy profits for its industry and a
certain measure of international respect
despite the traditional French insular-
ity in which the country is probably
its own worst enemy.

With the restructuring of its com-
puter industry—the second in 10 years
—France’s industry-government part-
nership has again come under the spot-
light. First and foremost, will the gov-
ernment’s initiatives—setting up the
new cii-Honeywell Bull combine, plus
boosting the peripheral, minicomputer
and component industries—pay off?
Secondly, what are the prospects for
foreign firms of gaining or maintaining
a foothold in France (or a stranglehold
as in the case of IBM)? ,

The current climate in French com-
puting—Tlike the record temperature
this summer—is hot. Politicians are
staking their reputations, the state is
staking its money, and industry, which
is revamping itself, is staking its future
on the new look. Naturally, plans to

become a major force in computing
are being taken very seriously. )

France’s aims for the home market
are relatively well defined and am-
bitious. For the mainframe business,
cu-HB is expected to be shipping and
installing more computers, in value,
than 1BM France by 1980. Current
estimates are vague, but CiI-HB’s in-
stalled market here is about 27 %, with
IBM at 54%. (Much evidence shows
that 1975 was a bad year for cir and
HB. IBM seems to have cleaned up in
the uncertainty over the merger.)

In “peri-informatics” (minicomput-
ers, peripherals, and terminals), French
aims are to doubletthe home indus-
try’s share of the French market from
30% in 1975 to 60% in 1980. The
turnover for this sector;should be near-
ly $650 million then. ~

French plans for international ex-
port of the computer products are less
clear. Language difficulties impede free
advance into the English-speaking
countries, -even if the products are

COMPETING WITH IBM

OME

P-410

System/32 D15 8835, 8870-2

AT/85
System/3

4 D15 8870-1, 8870-4 A7/90 P-410

8 8870-4 P-450

12 8870-6 P-450

15 8870-6; 900* P_455

*West Germany only

Information extracted from the Auerbach EDP Notebook International,
Auerbach Publishers Inc.,, 6560 N. Park Drive, Pennsauken, NJ 08109

HB cli
System/32 61/58 2903/20
System/3
4 61/60 SBM Sys 10
8 61/60, 62/40 2903/20
12 62/40 2903
15 62/40, 60 2904
System/370 .
115 : 62/60, 64/20 7720 2904, 19017 7.722
115-2 64/30 19027
125 64/40 7730 19027 ’ 7.730
125-2 64/50 7730 19021 7.730
135 66/05 and 10 7735; IR1S 45 19037 7.740
135-3 66/05 and 10 7735 19031 7.740
138 ' 66/05 and 10 7740 1903T 7.740
145 66/10 and 20 77°9; IRIS 45 1904S 7.750
145-3 66/10 and 20 7/*% IRIS 55 2960 7.755
148 66/07, 10, 20 1RIS 55 2960 7.755
155 66/20 and 40 IRIS 60 2960, 2970 :
155-11 66/17 and 40 IRIS 60 2970
158-3 66/17 and 40 IRIS 60 2970 TR440
158 MP dual 66/40 dual 2970
165 66/27, 60, 80 IR!S 80 2980
165-11 66/27, 60, 80 1RIS 80 2980
168-3 66/27, 60, 80 IRIS 80 2980
168 APS
168 MP dual 66/60 dual 2980
195 DAP

These comparisons are of a general nature and do not reflect a system’s
strength in any one particular application. For instance, Honeywell’s time-
sharing systems offer greater system performance in a heavy time-sharing

environment than their IBM equivalents. Honeywell claims that a 66/07 can
match a 370/158-3 in time-sharing. We show it versus the 370/148 in an
effort to show which systems the manufacturers bid against each other.

Information extracted from the Auerbach EDP Notebook International,
Auerbach Publishers Inc., 6560 N. Park Drive, Pennsauken, NJ 08109
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competitive enough to go. However,
old ties with the U.S.S.R., the Middle
East, and the French-speaking ex-
colonies in Africa have led to consid-
erable French success in these areas,
and efforts there are likely to be in-
creased.

Some targets have been set. CII-HB is
to export three-quarters of its produc-
tion by 1980, and to achieve half its
sales outside France. Most of those
sales should come from the Honeywell
line, with the cn Unidata products
being sold seriously only in France, the
U.S.S.R., the Middle East, and Africa.

What does French computing have
to offer France’s market—the third or
fourth largest in the world? Of course,

CI-HB, with its $800 million turnover
would rank high in the DATAMATION
“Top 50” charts (June, p. 48) if it
were a U.S. firm. The country’s service
industry ranks third worldwide close
behind Japan. Investment in services
per person is second only to the U.S.
Its largest service firm, cisi, would
rank even with Telex in the “Top 50,”
or fourth in the service company lists.
Three other service companies would
also make that list.

In the minicomputer field, the
French government has just pushed
through a merger combining cIr's
minicomputer interests with Tele-
mecanique Informatique, resulting in a
company, SEMS, with a $70 million
turnover now and pitching for $220
million in 1980. A second merger
should occur to produce another mini-

computer and peripherals company of
similar size.

Financial backing, industrial credi-
bility, and perhaps most importantly,
political influence, is provided for
France’s computer industry mainly by
two multi-$billion electronics firms.
Thomson csr and Compagnie Gé-
nérale d’Electricité were shareholders
in the original ci. Thomson now
holds the whip hand in minicomputers
with control of the ciI minicomputer
interest in SEMs. It also has a sub-
sidiary in the terminal business, T-vT,
and a service bureau, sAMM, which has
links with Computer Sciences Interna-
tional. ,

CGE holds 19% of Machines Bull,
which in turn holds 53% of the new
cn-HB combine. CGE’s telecommunica-
tions subsidiary, ciT-Alcatel also owns

H.W. Egli . “Bul
Compagnie .
“des:
Machines Bull
“"General
+.Electric
: i Tv:;shibaG Olivetti
I SER j | TAE l L_ ficense for GE Computer
Schneider Group Thomson/GCSF and 34% 1964 66% Computers Division -
Computer Company CGE Computer Co.
1966 e 1964
Bull —GE
Compagnie Oliveni#—GE
Internationale §
pour I'lnformatique
——a
license =
- from — - .
Nixdort AEG— S8 Honepuot
investment Telefunken ne.
Xerox
| Data Systems
1970 83.3%
11.7% computer base 1976 [
Telefunken | si Philips
Computer lemens Electrologica
1974
L | ;972 34%  66%
“Unidata”,
Coaperation |
g 1970
i T : .
_Unidata Collapse 1975-1976 Compagnie NEC-Toshiba
Honeywell- license for
j - Bull Series 60 etc.
Philips i
drops gp cu
computers

l

So. American -
base sold to Telemecanique —
Univac |

‘ lnformatiquel

1976 French: 53%  HISI: 47%

SEMS

1976 1975
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a terminal company, Transac (allied
with Incoterm), and large pieces of
Sintra, a $40 million peripheral and
terminal company, and GsI, a $50 mil-
lion service bureau.

CGE is the firm likely to put together
another minicomputer company, com-
bining  its properties with two other
firms in the field, Sintra and Intertech-
nique. If the latter two are willing, it
should happen later this year.

Several other firms of note are on
the scene, some of which may figure in
the French push to consolidate its
computer industry. The 8,000-man
firm sAGEM makes terminals, data cap-
ture devices, teleprinters, and floppy
discs. CSEE, heading toward a $75 mil-
lion year, makes minis, peripherals,
and terminals, and is allied with SAGEM
in international markets, LogAbax is a

$50 million international firm making
printers, terminals, and small business
systems; it has begun having some suc-
cess in the U.S. and has some licensing
agreements in Poland, Germany, and
elsewhere.

The balance of payments considera-
tions drive France to goals not only for
mainframes and “peri-informatics,”
but also in components. The industry
in France has a $1.1 billion a year
market, with about $400 million being
spent on semiconductors. Although
half the industry is foreign financed,
the import/export balance is only
slightly negative. International agree-
ments seem to be the rule on this front,
although the government may offer
considerable aid to increase the indus-
try’s viability after a poor year in 1975.
Thomson csF’s subsidiary, SESCOSEM,

has just concluded an agreement with
Motorola for the manufacture and
sales of its 6800, plus know-how ex-
change. Thomson has also joined
forces with the French atomic energy
agency for the design and development
of special purpose integrated circuitry.

While Thomson is likely to be the
mainstring in semiconductors, further
associations are likely on the European
level. Philips talents in this field are
also of interest to French firms, for
instance.

The French government has made it
quite clear to industry that it has four
years to make good. Both ci-HB and
the “peri-informatique” sector (again
peripherals, terminals, minis), must be
operating in the black by 1980. Until
that time, the industry will be cush-
ioned by guaranteed orders and con-

British -Powers —
Tabulating Samas
Machine Co. Machines

1959 I

B ———
General Electric Co.

|Ltd. compuleri
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1962 Instrument Co. English Leo
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activities Elliott
1967 ' Automation RCA’
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siderable amounts of state aid.

Foreign industry operating in France
clearly has no such privileges—and
indeed can expect some problems.
Implicit in the ci-HB aim to capture
half the French market by 1980 is a
reduced share of potential business for

1BM. The attitude of the French to-.

ward 1BM is ambiguous.

IBM is, according to the industry
ministry, in the top six of France’s
largest ‘exporters. On the other hand,
its imports are so high that the import-
export balance is only barely favorable.
Taking into account the funds repatri-
ated to the U.S., its total operation
apparently gives a negative balance.

But 1BM employs around 20,000—
making a particularly big contribution
in the underdeveloped area of France.
It is believed that the company’s latest
decision to make the 370/138 in Mont-
pellier rather than in the U.K. is to
provide more work for the under-uti-
lized Montpellier plant.

France, sometimes accused of being
over-tolerant of 1BM, has at least re-
duced the 1BM share of public sector
market from around 55% six years
ago to 35% of installed kit now. Moves
against 1BM dominance are also taking
place in the development of indepen-
dent expertise and standards in the net-
work areas (where European moves
are also afoot). It has also become
official government policy to ask for
separate tenders for mainframe and
_ peripheral configurations. This policy
" is just being implemented and few posi-
tive results are expected for a year or
two.

The country is conscious of IBM’s
entry into satellite communications,
and at ministry level it is felt that no
large computer organization, by impli-
cation cn-uB, can afford not to partici-
pate in satellite technology. Hypothet-
ical developments would include per-
haps an association with the GE-HIs
time-sharing network operation.

In the field of computer assisted
PABX’s, IBM’s French-developed 3750
has met with reasonable success—
maybe not as high as the UK., but
some estimate 25% of large PABX
orders over the last two years. The
French, however, have a company of
their own, Beumont Schneider, which
has made a similar impact on the
French market.

Aside from 1BM starting from such a
huge base and benefitting from all the
influence a large company in France
can bring to bear at all levels, there are
other foreign firms involved. Rules in
theory are different for EEc-based sup-
pliers than for others. But in both these
groups, the French have a tough repu-
tation. One top European manufac-
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turer, at least, regards France as the
hardest country in Europe to get
public sector orders.

The official and understandable atti-
tude is to give preference to companies
manufacturing in France, which gets

" 1BM nicely off the hook. But there

seems to be little doubt that govern-
ment policy will be heavily influenced
by demands for protection of the
domestic industry throughout the for-
mative years after the restructuring.
Digital Equipment’s proposed factory
at Annecy in France provides a con-
fusing example. After what was appar-
ently a good deal of preparatory work
with the French authorities, Digital
announced earlier this year that it was
to set up a 120-man final assembly and
test factory in Annecy. The announce-
ment was made with the encourage-
ment of the government and regional
development board but subject to a
favorable verdict from the French
committee responsible for approving
foreign investments.

Permission to go ahead was then
delayed -on the request of the French
Industry Ministry. The official state-

“ment from the Industry Ministry was

that the application was lacking details.
The ministry later complained more
explicitly of lack of cooperation from
pEC Europe, comparing the Annecy
proposal unfavorably with Hewlett-
Packard’s successful venture down the
road at Grenoble. They said the
project as it stood was not welcome
because: first, the setting did not help
regional development plans for indus-
try; second, a third of the employees
would be coming from across the At-
lantic; and finally, the assembly nature
of the operation gave it little added
value. i

This opposition has apparently
struck DEC as something of a surprise
—and indeed industry ministry offi-
cials earlier this year criticized foreign
computer manufacturers precisely for
not having a manufacturing operation
in France, DEC among them. )

If this impasse continues, obviously
DEC may take the easy way out and just
look elsewhere. From what we hear,
there are other U.S. firms in “high
priority” peri-informatic sectors that
are having similar difficulties entering
France.

Compagnie Internationale
EOLl,llr I'Informatique—Honeywell

u

The new company, CII-HB, is sub-
stantial. It would leap straight into
DATAMATION’s “Top 50 charts at the
number seven spot if it were a U.S.
firm. With an $800 million turnover
now, it is promising a 1980 turnover of
$1.6 billion, with half the amount sold
outside France.

With the infusion of government

subsidy monies ($280 million), the
promise of $900 million in French
government orders over the next four
years, and other grants for the c1r side
of the product line, CII-HB is going to
have to produce. It is also going to
have to cope with many product lines:
CII's IRIS series, the Series 77 (nee Uni-
data 7000), leftovers of the earlier GE
and Honeywell lines, and the Series 60.

Fortunately, in terms of production,
HB was making only the Level 61 and
64 of the Series 60 line, so it doesn’t
have to cope at that end with too many
computers. It has prospects of manu-
facturing the Level 66, now produced
for Honeywell in Scotland, but this is
quite far off, since 144 Level 66s must
be imported over the next two years.
Most think any French manufacturing
plant for this level will really be for the
next generation of equipment.

ci-#HB markets the Honeywell prod-
ucts in 49 countries. Honeywell Infor-
mation Systems, Inc. markets its com-
puters directly only in the U.K., Ire-
land, Italy, Iran, Turkey, Yugoslavia,
Australia, India, Southeast Asia, South
Africa and the South Pacific. How-
ever, HISI owns 47% of ci-HB’s inter-
national operations as well, and we
understand that the shares ultimately
will be reallocated, that the French
ownership of the international com-
pany will diminish to less than the
majority it now holds. (It will retain
53% of the French arm of the com-
pany.)

ci-HB has 12.7% of the European
market. It now holds more than 27%
of the French market, with goals of
50% within the next few years. Ob-
viously, much will have to come out of
1BM’s hide, but the other mainframers
will have to be pushed farther and
farther to the back of the bus. Their
hope is that the private sector, which
the government can’t pressure so di-
rectly, will maintain its business-is-
business attitude and choose competi-
tively. Of course, 1BM has a great
stronghold there and enjoys the major-
ity of the French market. Its own
manufacturing, development and sales
force rivals that of cu-HB in France.

While most think that the Honey-
well move to give up majority interest
in Honeywell Bull in order to achieve
the merger was a sound one, the move

" has its detractors too. There are those

who say Honeywell is starting a with-
drawal from the business and that cu-
HB will be nationalized when the next
government is elected. Honeywell’s
feelings are that it was enriched in cash
and gained a bigger market than it
could have expected alone. Nationali-
zation would gain France nothing, los-
ing it a market for its products in the
U.S. and elsewhere. One detractor feels
ci-HB will be Unidata all over again,

(Continued on page 75)
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Jue to the difficulty of ph

Long calculatlons. Analytlcal math
Tlme -consuming and error - prone to do by hand.
Costly on a computer.

An SR-SZ isa better way.

If you'’re a professwnal or study-
“ing to be one—then chances are
you're deeply involved with: Optimi-
zation. Mathematical modeling.
Iteration. Data reduction. Projec-
tions. What-if matrices. Risk
analysis. Forecasts. Worst case
analysis. Probability.

If you have the tlme, you work
~ them out. Or, you get in line for
computer time, then wait. So, more
often than you’d like to admit, you
rely-on your intuition. Make an edu-
cated guess. Or do some ball park
figuring.

But you can change all this. You
don’t need to guess. You can know.
Because personal programmables
help you cope ‘with more data, ex-
plore with more insight, far more
successfully than ever before. You
make better decisions, chosen from
more options—better decisions
founded on a broader data base.
More decisions. Faster. On the spot.

"» - © 1976 Texas Instruments Incorporated

A card programmable
that offers outstanding
capability at an extremely
attractive price.
Without compromising quality.

TI’s advanced technology aﬁd man-

ufacturing know-how are the keys

~-to'the SR-52’s exceptional value.

You can process data or perform

complex calculations automatically.

Load the card and put its contents
into program memory. Key vari-
ables directly into the pro-
gram — or into the 20 data memory
registers (up to 60 in certain cases).
Run a program as often as needed.
Change values of variables as often
as you desire.

Program memory and data regis-
ters in abundance. Data. recording,

t00. The : SR-52’s 224-step program

memory uses merged  prefixes, so

. each step.can hold two keystrokes.

With this capability the SR-52 can
handle programs you may have

~ thought required a computer. Al-

though the basic 20 data registers
are usually more. than adequate,
you can use up to 40 additional reg-

~isters. (28 in program memory, the

10 pending operations registers,
and 2 more.)'And you can record up
to 28 data registers onto blank mag-
netic cards. Read them back in
later.

Computer-hke branching. The SR-
52 ‘offers seven types of uncon-
ditional branching. And 10 condi-
tional branches each with three
ways to address: absolute, label, or
indirect. That’s 37 different branch-




When professionals need decisions,
programmables deliver. Any where. Anytime.

“The SR-52 saves me
time in designing atten-
uators —pi pads, T-pads,
H-pads, ete. I key in the
impedance and amount
of loss and, in seconds,
the SR-52 tells me what
resistors to use. Without
a calculator, it might
take hours to optimize
these values. The SR-52
is very easy to program
—it works very natur-
ally. It’s cheaper, of
course, than using a
time shared system. It’s
also qmcker and more
convenient—not having
to go to a terminal and
access the big computer.

And many things—for- A

mula translations, for
example—are just easi-
ertodoonthe SR-52.”
M. H. Kindermann
Engineering Staff
Supervisor

AT&T Long Lines
Kansas City

“I'm using the SR-52 to
handle long calculations
in determmmg optimum
locations in a warehous-
ing system. I need lots of
data storage — plus I
can copy the magnetic
cards and send them to
our clients for use on
their SR-52. We're also
working on an energy
model — a huge com-
puter program with
thousands of calcu-
lations. Here, I'm using
the SR-52 for pre-pro-
cessing and post- -pro-
cessing data to get it in a
more usable form— to
get my data out faster.
The SR-52 is very pow-
erful — and convenient.
It’s always available. I
can take it anywhere.”
Marleen Mandt
Operations Researcher
Stanford Research
Institute

Menlo Park

‘“We had a program we
ran twice a week on time
shared computer. It in-
volved entering stock
prices, option exercise
prices — 60 option prices.
We had chronic diffi-
culty getting a clean, ac-
curate run because
wrong quotations crept
in. We'd lose time locat-
ing each error. I got the
idea we could do it faster
with an SR-52 and a PC-

100 printer—screening
each entry. I wrote the
program wmyself. It
worked beautifully. It’s
a big dollar savings. My
secretary usually runs
the program now.’

Biddle W.

Worthington, Jr.
Securities Account
Executive

Wertheim & Co., Inc.
New York City

“Inserting a lens in the
eye, usually at the time
of a cataract extraction,
has become an important
surgical technique. The
lens must be precise.
This is where my SR-52
has proven invaluable.
First the length of the
eye is measured by ultra-
sound. Then I incorpo-
rate this and other data
into formulas which I've
developed and pro-
grammed on the SR-52.
Of course, I share my
programs with my col-
leagues. And, my ap-
proach is an integral
part of my lectures.”
Richard D.

Binkhorst, M.D.
Ophthalmic Surgeon
New York City

“Calculating a gas pipe-
line network for 200
homes wunder construc-
tion takes hours of
tedious work. I devel-
oped a program for my
SR-52. It makes all the
necessary iterations—
and gives me pressures
and flow rates. Now I do
in less than two hours
the same work that used
totake 10.”

Carlos de Leén
Consulting Engineer
Disefio Ingenieria y
Tecnica en Gas, S.A.
Mexico City

“lI wrote a program
which I use in designing
overhead bridge cranes.
It calculates the moment
and the maximum de-
flection on the beams
that carry the trolley. I
plug in the section’s
modulus and moment of
inertia. Then the bend-
ing stresses and deflec-
tion are calculated for
me. I wrote another pro-
gram that I use in
designing column foot-
ings. A programmable
gives me the capability
to analyze several set-
ups very rapidly and
come up with a good
solution.”

Joel Waldbieser

Civil Engineer
Waldbieser Engineering
Terra Haute



TIs unique Algebraic Operating System
makes the calculator part of the solution.
Not part of the problem.

With the introduction of the SR-50 slide rule calcu-
lator a few years ago, Texas Instruments had a
choice: algebraic entry or Reverse Polish Notation
(RPN). TI chose algebraic entry because it’s the most
natural and easiest to use. Now, with the new pro-
grammapble calculators, TI takes another major step
forward in power and ease of use—the unique Alge-
braic Operatmg System.

AOS is more than just algebraic entry. It's a full
algebraic hierarchy coupled with multiple levels of
parentheses. This means more pending operations, as
well as easy left-to-right entry of expressions—both
numbers and functions.

Pending operations let you compute complex equa-
tions directly. For example, a seemingly simple calcu-
lation like this:

1+3x 4+L2 =7
(-3)

contains six pending operations as it’s written. A TI
calculator with full AOS easily handles it just as it’s
stated, left-to-right. You don’t have to rearrange the
equation, or remember what’s in the stack as with
RPN.

Here’s how AOS stacks up.
AQS remembers both numbers and operations. so you key-in your equation left-to-right.
RPN only remembers numbers. you have to remember operations and the order.

Register SR-52 SR-56 RPN Calculators

No. In Stack Numbers Oper.

4-register stack includ
the display

9 levels of parentheses

10 pending operations

11-register stack. including
the display

9 levels of parentheses

7 pending operations
8-register stack. including
- the display

A calculator with full AOS remembers both the num
bers and functions in its register stack. And perform:
them according to algebraic hierarchy. As more op
erations become pending, the stack fills up (see dia
gram). Finally, when the equals key is pressed, the
operations in the register stack are performed to give
you the correct answer (15.21311475), Automatically.

Compare the SR -52 & SR-56 with other programmables in their class.

PC-100 printer.

Turns an SR-52 or SR-56
into a quiet, high-speed
printing calculator. $295*

Imagine the convenience of getting a hard copy print-
out of: Data. Intermediate results. Answers. Imagine
the efficiency of listing an entire program at the push
of a key. Or, printing the calculator’s entire data
memory contents with a simple program. And now
imagine seeing every step of your program as it’s
executed —both the number and the function. Imag-
ine no more. TI’s exclusive PC-100 printer is here.
*U.S. suggested retail price, may vary elsewhere,
Be sure and send coupon to getyour 16 page
brochure and free preprogrammed magnetic card.

Circle reader service number 200

Operating characterlsﬂcs { SR-56 | SR-62 | calculaung chara
Logic System : A0S -| AOS- |
Maximum number of pending operations 7 10 -
Parentheses levels 9 9
Memorles 10 22 3 read/write on mag. cards
[y Userdeﬁned key — 110
o - |72
®. o | @
) 4 2
Exchange display with mamo ° - | 5
Additional special memaries i & skip on zero {loop). ) [)
Indirect memory addressin - perbolic functions: branching 6 |30
Exchange x witht o | g7min/sec to declmal“de Unconditional branching 3 1 7
Fixed decimal opt e : 5 ndlrec b L= °
Calculating digits 12. o °
‘Angular mode Deg/Ra °.: : - |- @
Grad angular mode: o in, variance & standard deviatio o | -
Digits displayed (mantissa -+ exponent). 10+2 o | e
*Programmable functions ® | —
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WESTERN EUROPE

with bickering over control, parallel
design efforts, divided marketing ef-
forts, and a constant battle with the
unions over layoffs of unneeded per-
sonnel. There, the proof will be in the
souffle.

West Germany
After years of heavily subsidizing its

medium- and large-scale computer ef-
forts—in the form of grants to Sie-
mens and the unsuccessful Telefunken
Computer (now owned by Siemens as
a renamed subsidiary) the German
government has now turned its atten-
tion to small computers, terminals, and
peripherals, In its third four-year pro-
gram (1976-1979), it will give about
$625 million in matching R&D funds to
its computer and data communications
industry. Of the $220 million ear-
marked for the manufacturing sector,
some will go for further development
in larger systems, but the better part is
slated for small systems firms. These
include Nixdorf, Philips GmbH, Tri-
umph Werke, Kienzle, Anker Werks,
and Matthias Hohner,

An expert on Germany was quick to
point out to us that the program sig-
nifies recognition that it “doesn’t make
too much sense to put greater emphasis
on large systems” in view of IBM’s en-
trenched position (more than 60% of
West Germany’s market). Distributed
processing is more important, he
noted. Germany also recognizes that
“the edp market of today will have a
big stake in the office of the future, a

market that will be bigger than com- -

puting today. If Germany wants to
have any chance, it must put its money
in those areas. We are trying to make
manufacturers aware of where the fu-
ture is.”

He noted that Nixdorf and half a
dozen other German manufacturers
are already into computerized word
processing systems. Facsimile systems,
computerized PABX’s and “intelligent
telephones” are among other German
products. Further, many German firms
with technological specialties are look-
ing in the U.S. for small comple-
mentary partners.
~ Diebold Germany has tried to define

the prospects of the computer market
there. There are 11,400 minicomputers
installed, 13,400 general purpose com-

puters, and almost 80,000 of the small

business and office computers. And all
those 80,000 represent an enormous
base for upgrading. (About half of
those small systems are installed at
large user sites to0o.)

~ The office systems suppliers are pro-
ducing increasingly intelligent, applica-
tions-packaged by systems with com-
munications ability; the mainframers

September, 1976

are offering smaller and smaller sys-
tems for this market; and the mini-
computer manufacturers are moving
into business applications. Thus, in
Germany, there are some very big
manufacturers fighting for that mar-

.ket. Nixdorf, Kienzle, Philips, and

Olivetti all have thousands of the small
business and visible record computers
installed. pECc has 28% (in numbers)
of the minicomputer market, so it is
well established. Siemens also ~has
larger dedicated minis, accounting for
36% of the market in value, 12% in
number. Dietz, AEG Telefunken, Gen-
eral Automation, Data General, and
Hewlett-Packard are all there too. And
1BM, which is newly marketing the Sys-
tem/32 in Germany, is expected to
have 1,000 systems installed by the end
of 1976. _ :
Diebold figures that, put in terms of
price, the systems below $100,000 will
more than double in installation value
between 75 and ’80, from $1.6 billion
to $4 billion. Those between $100,000
and $400,000 will do the same, going
from $1.8 billion to $4.6 billion. Sys-
tems over the $400,000 mark will
move from $6.4 to $8.3 billion. The
German government is putting its
money where the biggest action is.
There are other major parts to the
program, which include software, tele-
communications, and microcircuitry.
Germany has for some time been fund-
ing studies in various industries, such
as manufacturing, to determine what

~.needed software is lacking. Presumably
.. more funds will go now into develop-
.. ment of applications software.

Finally, some government monies

~will go into stimulating standards in

communications and software, both

nationally and in other countries. In -

view of the fact that standards commit-

* tee members are usually from large

vendors like 1BM, who can afford the
cost of participating, the government is
considering establishing a fund to in-
vite users with the knowledge but not
the resources to sit on its committees.

- That’s possibly a darn good solution to

a worldwide standards problem.
Finally, Germany’s small systems
and peripherals companies are anxious
to establish not only a strong national
association but a strong affiliation with
other national associations, like the
Computer Industry Assn. Their intent
is to be a pressure group to influence
government policy on procurement,

““support, standards, and competitors

like 1BM.

Siemens A.G.

For being in the world’s third largest
computer market, Siemens A.G. has
had perhaps the most trying time of all
mainframers. It was a licensee of RCA,
building its products around the Spec-
tra Series, just as Hitachi did. Then

RCA suddenly bolted the industry, giv-
ing Siemens not much more notice than
it did its own employees. Two years
later, it joined in the Unidata venture
with cit and Philips—not without mis-
givings. Just as in the Japanese group-
ings, each company in Unidata devel-
oped some part of the Unidata line and
began dividing up marketing responsi-
bilities around Europe. Production had
barely begun when cir’s owners de-
cided that Honeywell Bull and its ac-
cess to the American and other mar-
kets looked like a better deal for
France than a “European Computer
Cooperation.” Despite any standing
legal agreements to the contrary, Uni-
data effectively collapsed last year.

There sat Siemens; with only part of
a new line in its production. (It makes
the full range now.) These events have
been bitter pills for the German firm,
especially since it has been absorbing
losses year after year in computing—
over $150 million in 1974 and 75
alone, despite government suborders.
The firm’s data processing revenues
run about $400 million annually, with
about 75% of that being in rental
revenues. It has an installed base it
values at $2 billion, and its share of the
German market, if not overwhelming,
isa decent 17.5%.

Quantum Science Corp. lists Siemens
as having 5.8% of the West European
market, but most of that is West Ger-
many; it does have 12% of the Bene-
lux market and 6% in Denmark. Its
international marketing effort seems
minimal, especially in mainframes.
Siemens sold off ‘its South American
base to Univac almost two years ago.
Another report is that it plans to pull
more and more peripheral develop-
ment and production inside, although
it has been buying from Control Data
and Storage Technology for years.
These are strange signs, especially
when others are expanding and going
into joint ventures for peripherals. Sie-
mens is said not to be a candidate for
the Computer Peripherals Inc. venture,
now a CDC, NCR and ICL company.

Some read the signs as withdrawal
symptoms. Others say that the firm is
simply reorganizing and that its actual
direction will come clear in the next
year. It has stated that its goal is to
become profitable by 1980. How this
will be done is the question. Its new top
executive for data systems is Dr.
Anton Piesl, formerly chief of the
communications division, and Siemens
is very strong in communications, with
a full line of gear ranging from termi-
nals to pABx’s. Half its installations are
on-line systems. It just received a $46
million order from the Deutsche
Bundespost (combined postal, rail and
telephone agency) for a network com-
prised of data communications, con-
centrators, 960 data communications
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computers and 20 model 700 series .

systems.

Siemens is gaining strength in mi-
crocircuitry. It and Intel both have a
licensing and oem arrangement for
Intel’s 16K RAM chip which Siemens
will use in a line of boards containing
up to 2 megabytes. It plans to market
them in the U.S. by mid-"77.

In the meantime, it has a line of
computers that only go to the 370/115
level at the low end and stop with the
755, about in the 370/148 range.
Where it will get the larger systems
from, internal production or outside
source, is still unclear. It has been re-
ported that Fujitsu and Amdahl want
to strike a bargain with Siemens to

. market their large machines. Univac
has publicly been courting Siemens,
and is ready with a plan that shows how
their lines would meld, with the 1100
Series at the top. So far Univac has
been rebuffed.

" Regardless of the reports, it is un-

likely that Siemens would make any’

decisions on any proposals until at least
this fall. The exact organization and
reporting structure of data systems
under Dr. Piesl is currently being de-
cided. Sources expect that he will move
very cautiously and offer a very con-
servative plan for Siemens’ computer
future. Siemens itself is a powerful en-
tity with many activities, such as
communications and components, in
which computing and its technology
are important. But as we’ve seen in the
past with Philips, RcA, GE, Xerox, even
this is no deterrent to getting out of the
draining general purpose computer
business. (Each of those firms still
have computer-related products.) Re-
gardless of what it does, Siemens surely
won’t enter any more joint ventures
without agonizing soul-searching.

Other contenders

In addition to those heavyweight
computer makers described above,
Western Europe has dozens of other
contenders, some of which are. very
large in other businesses if not in main-
frame construction.

For example, Philips, Datasaab, and
Olivetti are major European com-
panies with international markets.
Datasaab, now stripped of its, major
mainframe activities—which went into
the Saab-Univac merger last year—is
still a leading manufacturer of bank
terminals with its D-5. About 30 Data-
saab bank terminals have even been
installed in the U.S. The company also
" has some interesting Alphascope dis-
plays which are plug compatible with
BM’s 3270.

Olivetti, also best known for its ter-
minals, has an intelligent line called the
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AS series plus floppy-disc office com-
puters called the A6 and A7-80. It has
bank terminals, word processing sys-

tems, and other specialized systems

too. .
Philips, among its many other activi-
ties, is also big in bank terminals.
Britain has a number of contenders
in the field of real-time minis. These
include Ferranti, GEC Computers,
Digico, Leigh Data Systems (nee
Arcturus), and Micro Computer Sys-
tems. Another company, Computer
Technology Ltd., well known for its
Modular One real-time minis, is pres-
ently shifting to the small business
computer market; its cTL-8000 en-
compasses the entire 1BM System/3
line. The company has offices in
France, Belgium, and the Netherlands.
In Germany, office computers have
been and are the central focus for the
indigenous industry. Kienzle is a major
supplier of office computers and floppy-
based machines up to the System/32
level. It’s about fourth in the market
after Nixdorf, Philips, and Olivetti.
Another major German firm is
Triumph-Adler, a subsidiary of Litton
Industries. T-A has visible record com-
puters and office computers to the
floppy-disc level, plus intelligent termi-
nals; one major order recently was
4,000 terminals for the German rail-
ways. Dietz makes the Model 621 real-
time mini and model 600 small busi-
ness computers up to the System/32
and System/3 Model 4 levels. AEG-Tel-
efunken, whose mainframe . activities
were absorbed by Siemens after Nix-
dorf had a try at running them, is still
in the computer business, mainly
stressing turnkey or oem minis, its new
Series 80. Krantz is strongest in print-
ing and typesetting applications but

_ also offers general-purpose office ma-

chines.

France has the strongest real-time
mini industry in Europe. This is cur-
rently headed by SEMs, a new company
spawned in the mergers that created
CII-HB. SEMS has about 40% of the
French mini market, and its products
cross the entire DEC PDP-11 range.
These include the cn Mitra Series and
the Telemechanique Solar 16 series.

Intertechnique in France used to

make Microdata computers under li-.

tense, but the product line, the Multi-
Series, is now developing French over-
tones. LogAbax, which markets active-
ly all over Europe, concentrates on the
visible record and floppy-disc office
computer market up to the System/32
level. An intriguing French company is
R2E, which is a little systems house
that was first in the world to build
minis around Intel microprocessor
chips. Their computers are usually
available about four months after the
Intel chip comes out. Their line is
called the Micral series, and is avail-

able in the U.S. through Warner. &
Swasey. Based on the Micral machines,
R2E is now developing intelligent
terminals, floppy-based office com-
puters and other systems.

- Scandinavia turns out to be one of
the most advanced markets in the
world, not in numbers but in sophisti-
cated usage and advanced networks.
Norway, Sweden, and Finland stretch
a thousand miles into the Arctic, and
networks have helped solve a number
of commercial and social problems.
Thus it is no surprise that firms like
Denmark’s Regnecentralen have ad-
vanced communications gear as well as
medium scale computers of their own
design. Regnecentralen also has exclu-
sive rights to Datapoint and Data Gen-
eral equipment, though the latter ar-
rangement is probably short-lived now
that Data General’s big Eclipse hits the
its RC product line head-on.

One of the most interesting firms in
Europe is Norway’s Norsk Data Sys-
tems. Their product line stretches from
the Nord 12, an entry level mini,
through Nord 10 (analogous to the
DEC PDP-11/45), and now up to the
Nord 50, which might be termed a
Super-mini or maxi-mini. One observer
says: “It’s like what the Cray-1 is to
general purpose computing.” With two
processors, it reportedly has the pro-
cessing power of an 1BM 370/158, and
costs about the same as a 370/115.
However, like the Cray machine, it
needs a separate system (a Nord 10)
to run its 1/0. Most users are Norwe-
gian, but they have a contract at CERN
in Switzerland to furnish a system for
control of the 200-gv synchrotron—a
very high status contract. CERN is said
to be happy with the prototype ma-
chines, and shifting from DEC and HP
to Norsk for other applications.

That's just the top layer

Those are the major players in
Western Europe, but a glance at the
large table (page 66) will tell some of
the rest of the story. The computer
industry is definitely an international
one, and looking at only one seg-
ment—even one as large as Europe—
gives a highly artificial perspective.
Especially in terms of its participants,
it’s a complicated industry, one that’s
changing its profile about as rapidly as
it’s changing its technology. E:3
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‘ G77*"" Display Terminal G-.Serles. Printer
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And Genesis One gives you extra features galore!
Our sensational, best-selling G77™ Home Key. Repeat Key. Automatic
Display Terminal and G-Series Printers: Variable Initialization. Blinking
plug directly into the IBM 3271/3272 Cursor. True Upper & Lower Case.

Model 2 Controllers, the System/3 and the Numeric Lock. Audible Alarm. Key Lock.
3790. And our units not only cost less 15-Key Numeric Pad. Light Pen. G-Series
than their IBM counterparts, they out- Printers — Super Speed (3 Models: 88,
perform them. Thanks to all these 120, 165 CPS.) Vertical Forms Control.
most-wanted extra features: G77 Terminal Adjustable Forms Tractors. Audible
Flicker-Free Display. Two LS| Memories. Alarm. Automatic Motor Control.
Proven in use! Unbeatable price performance!

“l had never seen actual plug-to-plug For a demonstration on your IBM equip-

compatibility before . .. we could pull the ment — or for more information — send in

IBM unit out, put Genesis in without any the coupon. Genesis One equipment sold

interface, and get the same results for less and serviced in Canada, Western Europe

money. Having tried Genesis out for a

year, we are pleased with the quality and

dependability of the equipment...and
have not had a single failure.” :

Bob Sisinni, Thermo-King

Minneapolis, Minn.

and Australia by MAI International
Corporation.

"We have been using the G77 for over a

year and have found the performance is,

equally as good as IBM’s 3277. However,
its price is far more attractive.”’

Bill Taylor, Southland Life

Dallas, Texas

GENESIS ONE an M company

COMPUTER CORPORATION D2-9
300 East 44th Street, New York, N.Y. 10017

D Send me your literature.
Phone me to set up a demonstration. (Phone No.)

““Moving away from IBM was a big step for

us, but the G77 looked so promising we Name
placed an order for 6 of them. They )
proved to be totally compatible and Title
| extremely reliable. We now have over 40 Company
installed with 20 more on order, and we
would recommend them to anyone.” ) Address
James Cranwill VP, Franklin Life ) )
. City State Zip

[ Springfield, 11
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WHAT DO ARRAY PROCESSORS AND

SPEECH RESEARCH
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PATTERN RECOGNITION

SIGNAL PROCESSING
IMAGE PROCESSING
SEISMIC RESEARCH

HAVE IN COMMON?
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FLOATING - POINT ARRAY PROCESSOR

“A PROYVEN SV SR i rose ABILITIES

® REAL-TIME ABILITY

The power of 60,000,000 instructions
per second, 167 nanosecond multi-
ply/add, 2.7 millisecond 1024 FFT,
etc. has made real-time processing a
reality.

© PROGRAMMABILITY

Math Library of over 80 routines call-
able from FORTRAN simplifies pro-
gramming. The Software Development
Package with symbolic cross assem-
bler, simulator and debug has allowed
our customers to quickly implement
additional custom routines using the
AP-120B’s powerful and straight-for-
ward assembly Ianguage instruction
set.

¢ FLEXIBILITY

A peripheral prbcessor interfaced to
your CPU and operating system with

" flexible format conversion to accept

integer or floating point from your

host or other device. Parallel proces-
sing, with overlapped 1/0, frees your
CPU to do other things. Internal data
memory from 8K to 1 Megaword.

® CREDIBILITY

Numerous application areas from
oceanography to the Space Shuttle
project have proven, with over a
year’s field history, the utility of the
AP-120B hardware and software.

® AFFORDABILITY

What does it take to boost your mini
to a mainframe? Less than $40,000 for
a complete system...that’'s a small
fraction of what you would spend on
a large mainframe of comparable
power.

‘® AVAILABILITY

You bet! Delivery is 60-90 days A.R.O.
for a ready-to-use AP-120B hardware
and software system.

800-547-1885

CALL TOLL FREE

(CC

0520 S.W. Cascade Bivd.
Yortland, Oregon 97223

hone (503) 620-1980

“elex: 360470 FLOATPOINT PTL

floo\tneg
systems

incorporated

Name.

PLEASE SEND ME ADDITIONAL INFORMATION

Title

Company.

Phone_.

City.

Zip

My computer system is:

My application is:
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Computers from
Communist Countries

by Bohdan O. Szuprowicz

The Soviet Union, East Germany, Poland, Bulgaria, Romania, Czechoslova-
kia, Hungary, and Cuba: the Comecon countries look to the outside world
for technology and, eventually, for customers, but not as sources for com-
puters. China is seen as more of a buyer, too.

The COMECON countries, which now
account for about one third of the
global industrial output, embarked dur-
ing their 1971-1975 Five Year Plans
upon a rapid expansion of their com-
puter industries. Large numbers of new
computer installations were planned,
but relatively limited COMECON manu-
facturing capabilities in the early
1970s suggested the possibility of huge
import markets for Western computer
manufacturers.

Following the lead of 1cL, which
first penetrated the Soviet Bloc markets
in the early ’'60s, most leading Euro-
pean and American manufacturers
made intensive marketing efforts in
that direction. Some achieved what ap-
pears to be significant sales while
other spent equally significant amounts
of time and money with relatively
meager returns. Despite the much-
heralded licensing opportunities and
various joint venture propositions, the
overall sales of Western computer and

office equipment remain relatively mod-

est and long-term profitability of some
of the marketing programs is being
questioned,

Much of the blame for relatively
poor Western Supplier performance in
COMECON markets is being placed at
the doors of Export Controls in Wash-
ington and cocoM in Paris. But it now
becomes apparent that persistent hard
currency shortages, expansion of do-
mestic production and above all a de-
sire to capture a share of the rapidly
growing computer markets in the capi-
talist and third world countries are
probably much more significant fac-
tors limiting the Soviet Bloc countries
in their purchases of Western equip-
ment.

All this may be somewhat confusing
in view of the fact that total East-West
trade has been growing by leaps and
bounds from $7.3 billion in 1963 to
about $43.5 billion in 1974. But the
West has been consistently selling more
than buying in COMECON countries,
many of which are running serious
hard currency trade deficits. The So-
viet Union alone was $5 billion in the
hole for 1975 and its total Western
debt is estimated to be $8 billion. Po-
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land owes $6 billion to the West and at
least 20% of the proceeds of its ex-
ports to the West are absorbed by in-
terest charges alone.

Therefore when it comes to buying
Western goods and products, hard cur-
rency is allocated first to necessities of
life and producer goods which can
generate exports. The Soviet Union
bought $1 billion worth of U.S. grain
in 1975 and Poland spent almost 50%
of its total U.S. expenditure in 1974 on

East European nations
provide only channels for
transfer of Western
technology to the Soviet
Union.

grain foods and animal feeds. Next in
import priority are industrial products
and equipment required to exploit
COMECON natural resources for ex-

ports. Imported computers in this

scheme of things are regarded as indus-
trial luxuries.

Inside trades

Some of the results of these circum-
stances become more apparent on
examination of foreign trade statistics
of COMECON countries. Exports of of-
fice equipment products, mostly com-
puters, to the Soviet Union from ma-
jor Western computer manufacturing
countries are in most cases less than
1% of total office equipment exports
from each Western country. By com-
parison, 60% of Czechoslovak office
equipment exports go to the U.S.S.R,,
about 50% of German Democratic
Republic exports, and at least 25% of
all Hungarian shipments.

In fact, in 1973 exports in this cate-
gory from all COMECON countries
amounted to at least $550 million.
Much of his was intra-COMECON trade
but a growing percentage are exports
to the third world and some Western
countries. The Soviet. Union, German

Democratic Republic and Czechoslo--

vakia have already captured about
25% of the Indian dp imports market.
COMECON computer manufacturers
will probably make additional sales in
other third world countries in the fu-

ture, particularly where Soviet and
East European foreign aid extensions
provide them with an additional mar-
keting advantage, at the same time sav-
ing the recipient country from spend-
ing hard currencies.

During 1973, the last year for which
complete COMECON statistics are avail-
able, twelve Western computer manu-
facturing countries including U.S.A.
and Japan shipped about $120 million
worth of office equipment consisting
mostly of computers and peripherals to
the Soviet Bloc as a whole. During the
same year within coMEcoN the Ger-
man Democratic Republic alone
shipped $155 million worth of the
same product category to the Soviet
Union.

Also in 1973 little Czechoslovakia
exported $30.6 million worth of office
equipment products to the Soviet
Union. This is almost as much as the

*$34.2 million of the same product

category exported.to the Soviet Union
by the twelve Western computer
manufacturing countries in that year.
While Czechoslovakia also imported
almost $22 million worth of equipment
from the West, it imported well over
$70 million from the German Demo-
cratic Republic, the Soviet Union, Po-
land, Romania and Hungary. All this
leaves little doubt as to who really
makes the big deals at those famous
international trade fairs in COMECON.

The COMECON countries are jealous-
ly protecting their rapidly growing
computer markets. They are also ex-
panding their computer manufacturing
capabilities jointly - within the RIAD
computer line and independently in
each country. Cuba and Romania have
now also thrown in their resources into
the effort. The COMECON computer
market is big enough to support several
large equipment suppliers and names
like Robotron, Zentronik, Mera-Elwro,
Tesla, Videoton, Izot and Elorg al-
ready represent some of the. largest
electronic manufacturers in the world.

Soviet Union

Soviet Elektronorgtekhnika (Elorg),
specializing in export and import of
computers and electronic components,
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COMMUNIST
COUNTRIES

has become one of the largest foreign
trade organizations in the Soviet
Union. Under the leadership of its
president, Yuri Antonovich Kislenko,
Elorg’s turnover reached an estimated
$1 'billion in 1975 in only five short
years since its formation, placing it
among the world’s leading computer
marketing ~organizations. Outside of
COMECON, Elorg also sold Soviet com-
puters in Belgium, Netherlands, Fin-
land and India.

At the end of 1975 more than 400
Soviet computers were operating in
foreign countries. Of these at least 100
were RIAD ES-1020 systems, 50 of
which were exported to German
Democratic Republic alone, which is
believed to have previously imported as
many as 10 of the large Soviet BESM-6
machines ~ (which are roughly as
powerful as an 1BM 360/65).

Estimates from several sources put

the total number of computers in the

Soviet Union at about 15,000 in 1975
and forecasts for 1980 vary from
50,000 to 130,000 wunits. Many of
those will be small business machines
of the NAIRI-3 type or engineering and
scientific computers such as the MIR-3
which sell for under $100,000. But a
recent study of major Soviet industrial
end-users, identified several hundred
enterprises in the Soviet Union which
are operating or planning to install
automated management systems in-
cluding one or more large computers
ranging in cost from $300,000 to al-
most $4,000,000.

At least 10 major computer manu-
facturing plants have been identified in
the Soviet Union, four of which are
already involved in production of RIAD
processors. During 1971-1975 com-
puter production increased 280% to a
level of 2.2 billion rubles (about $2.9
billion) per year. During the current
1976-1980 Five Year Plan, computer
production is planned to increase by
another 180%. Second generation
equipment production is being phased
out and replaced by R1aD, M-5000, K-
200 and 1sKRrA series machines all of
which are third generation.

On June 8, a Minsk radio broadcast
in Byelorussian announced that the
Ordzhonikidze Computer Equipment
Plant began production of the RIAD Es-
1060, which is the largest and fastest of
all coMEcoN computers to date. Com-
parable to the 1BM 360/75 in comput-
ing power, the R-60 apears 10 years
after the venerable BESM-6 made its
debut as the largest Soviet numbers
cruncher. With speeds rated at about
1.5 million operations per second, the
R-60 is almost twice as fast as the
BESM-6 and will probably preempt for
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the Soviet Union a considerable part of
the large computer markets in all
COMECON countries.

Also in development stages is the
Soviet supercomputer known as the
BESM-X which is being built at the
U.S.S.R. Academy of Sciences and
whose prototype is expected to be op-
erating in 1977. The BESM-X is planned
to operate at speeds as high as 15 mil-
lion operations per second and the So-
viet economy will probably need about
100 computers of this size in the fore-
seeable future.

Another important computer pro-
duction program, which is under way
only in the Soviet Union, is the ASVT-M
series of modular control computers. It
includes several third generation mini-
computers such as M-4000, M-5000,
M-40, M-4030, M-6000, M-400 and
M-6010. These are used for process
control applications in steel and chem-
ical industries and many others. Sev-
eral specialized application systems are
already marketed in the West by Tech-
mashexport of Moscow.

East Germany
The German Democratic Republic

is the largest exporter of office
equipment and computers among all
COMECON countries, Its 1973 exports
in this product category amounted to
$310 million, which is comparable to
those of Italy and well above those of
Sweden or The Netherlands. The So-
viet Union, Czechoslovakia, and Po-
land are the major markets for German
RIAD ES-1040 and the pARO products
which include the Cellatron 8205
business computers of which at least
300 have already been installed in the
Soviet Union alone.

vEB Kombinat Robotron is the best
known computer manufacturer in the
German Democratic Republic. It is re-
sponsible for the RiAD EsS-1040 com-
puter, considered to be the most suc-
cessful of the RIAD series. Other models
include the Robotron 300, the Robo-
tron 21 similar in characteristics to the
RIAD ES-1020, and the minicomputers
of the Robotron 4000 series. In March
Robotron announced a new third gen-
eration high speed computer which
could be the development of the Soviet
BESM-6 on which German Democratic
Republic scientists have been working
in recent years.

veEs Kombinat Zentronik, another
“vendor,” makes accounting and small
business computers which are sold
under the DARO label throughout the
world. The Cellatron 8205 is the best
known product but others include the
DARO 1720 invoicing and accounting
computers which have also been sold
in West Germany, France, Spain and
Australia.

Buromaschinen-Export of Berlin

markets computer products of the Ger-
man Democratic Republic through the
world. It provided Control Data with
RIAD ES-1040 recently and is admitted-
ly looking for further orders from the
West. One RIAD ES-1040 was also
shipped to India, and an order was
received from Greece but it was later
cancelled when the Greek government
changed recently. Over 50% of all
RIAD ES-1040 computers produced are
now exported to COMECON countries
but . Buromaschinen-Export is ‘also
counting on its close relationships with
several developing countries and hopes
to sell Es-1040 computers in Africa and
South America as well.

Cuba
The German Democratic Republic

and Czechoslovakia have already sup-
plied some office equipment products
to Cuba, but so has France, the UK.,
Italy, and Japan. But Cuba is now a
member of coMEcoN and in October
1975 the Intergovernmental Commis-
sion on Computers met in Havana,
where the Cuban Deputy Premier indi-
cated that the country’s medium-term
plan is to develop the production of
minicomputers, 1mp1ement 40 control
systems, and automate up to 75 sugar
mills. Cuba already has an estimated
70 computers in operation.

Cuba is already manufacturing its
own minicomputers, cm-201A, cm-
201B and cm-202, at the Centro de
Investigacion Digital of the Havana
University. In the future Cuba may
want to replace some of its older units
such as its British Elliott 803 and
French 1r1s 50 with R1aD models. This
may provide an opportunity and a
jumping-off point to COMECON comput-
er manufacturers for penetration of
Latin American markets.

Poland
The Polish Association of Automa-

tion and Measuring Apparatus In-
dustries, MERA, which manufactures
computers and peripherals, is one “of
the largest industrial combines in Po-
land. MERA employs about "40,000
workers and at least seven major plants
are involved in computer and perlph-
erals production. Its total output in
1975 was estimated at almost $3 billion
of which at least 50% represented data
processing equipment. MERA makes the
RIAD Es-1030, has begun manufacture
of the improved RIAD Es-1032, and ap-
parently will also make the RIAD Es-
1045 in the future. Production of.the
icL 1900-based opra 1305s will prob-
ably phase out in a year or so and
output of small business computers
MERA 300 and 400 series will increase
to several hundred units per year.
Accordlng to Planned Economy,
published in Warsaw at the end of
1974, there were only 33 computers
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Congratulations: you didn’t have
a computer flre agam last year.

You're one of the
lucky ones.

Unfortunately too
many companies last year
did suffer major business
interruptions due to fires
in or near their computer
rooms. »

What'’s even more
unfortunate is the fact that
a lot of the damage,
clean-up and downtime
could have been avoided.

Days of Downtime vs.
a Few Seconds of Halon

These companies could have
been protected by a high speed
Fenwal Halon Fire Suppression

- System.

The system that snuffs out fires
dry. Just seconds after they start.
And lets you get vight back to
work. No wet mess to clean up
Wlth some systems you've got
to evacuate

§ extinguish-
| ing agent

because
| Halon 1301

can start snufﬁng out the flames
immediately. Which gives you the
fastest jump on the fire.

With ordi-
nary systems
there’s usually
at least 48
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o hours of clean- -up before

your computer can go

- back on line.

With a Fenwal sys-
tem there’s virtually no

clean-up, no shorted-out

- wires. No electrical shock

- hazards. No damage to

~ tapes or records.

Fenwal’s unique,

 modular system permits

rapid agent discharge and

~ easy extension of existing

~ systems.

= Why Push Your Luck?
The consequences of a computer fire
are a lot more devastating than you
might think. Despite all the precau-
tions you take.

At Fenwal we've got docu-
mented proof that our Halon Fire
Suppression Systems are the solu
tion to the damage
and downtime of
computer room
fires.

It's proof you
can see for yourself. Jii
In a film called :
“The Fireaters”.

We think it wil
convince you that
you need more than luck to keep
your computer in business.

To arrange a viewing, call us at
(617) 881-2000. Or write to Fenwal
Incorporated, Ashland, MA 01721.

A Division of Walter Kidde & Co., Inc.

Ourlocal serv1ce -oriented dlstrlbutors
arelistedinthe

yellow pages
under “Fire
Protection”.

Nobody in the world has more experience in fire and explosion suppression systems.
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installed in Poland for every million
inhabitants. The magazine indicated
that during the current 1976-1980 Five
Year Plan as many as 1,600 to 3,600
new computer installations should be
made in Poland.

Metronex is the Polish foreign trade
organization which trades in com-
puters, automation equipment, and in-
struments; its turnover in 1973 was
estimated at about $300 million. Com-
puters and peripherals have been ex-
ported to all COMECON countries regu-
larly for many years, and some equip-
ment was also shipped to Pakistan,
North Korea, North Vietnam, Syria
and Egypt. The Soviet Union is Po-
land’s biggest market, but Poland set a
target to export 250% more to capital-
ist countries in the future. Acquisition
of licenses for products which satisfy
local demand and can be sold in the
West is of paramount importance to
Polish foreign trade policy.

Poland entered into more licensing
deals pertaining to computers and pe-
ripherals with Western manufacturers
than any other COMECON country. The
ideal type of licensing “cooperation”
arrangement sought by coMEcoN
countries is perhaps best illustrated
by the MERA-LogAbax manufacturing
agreement. Poland received a license to
manufacture LogAbax D-180 high
speed printers, which it may sell in
COMECON and all other countries ex-
cept France. But LogAbax agreed to
purchase from MERA certain amounts
of manufactured units and subassem-
blies during the first four years of the
agreement, thereby guaranteeing an
initial Western market for its own
product made in Poland. In May 1975
the agreement was renewed to cover
new version of LogaBax printers.

Other licensed production in Poland
includes 1CcL printers, and 1cL 1900
software was used to design the oDRA
1305 computers. Control Data pro-
vided a license to assemble and build
¢pc 9425 disc units in Poland under a
three year agreement. LogAbax also
sublicensed the Sycor Model 145 disc
reorder in Poland, and Redifon of the
U.K. licensed MERA to manufacture
the Seecheck key-to-disc systems
which are based on an original Entrex
design from the U.S. More recently,
c11-HB of France held discussions about
licensed production of 1Ris 80 com-
puters in Poland, and earlier cir agreed
to assist in modernizing Polish com-
puter factories both in Wroclaw where
the ODRA and RIAD computers are made
and in Warsaw where the MoMIK-b
minicomputer, and LogAbax- and
IcL-licensed printers are manufactured.
Staansaab of Sweden is also reported
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to have licensed MERA to build an intel-
ligent crt terminal.

Despite these arrangements and pre-
sumed export benefits to Poland, the
Mera-Elwro computer manufacturing
enterprise in Wroclaw announced a
competition among electronic compo-
nent manufacturers of Poland early in
1976 offering prizes for domestic de-
signs of electronic subassemblies which
would replace hard currency imports
as soon as possible.

Freedom to export to the Soviet
Union and other COMECON countries
may have also played a big part in
Poland’s recent decision to sign a li-
censing agreement with Asea of Sweden
for the manufacture of numerical con-
trol computers. At present several re-
gional numerical control service cen-
ters based on Minsk-32 computers pre-
pare programs for Soviet users of nu-
merically controlled machine tools. Re-
cent estimates suggest that Soviet pro-
duction of numerically controlled ma-
chine tools is being increased from an
estimated 7,000 per year at present to
35,000 units per year in the near fu-
ture, which will present a significant
market for numerical control comput-
ers which Poland may want to exploit,
while at the same time taking care of
its own needs for nc computers.

The ability to export high value-
added products to the Soviet Union is

~ vital to all COMECON countries except

Romania because they depend almost
entirely on Soviet petroleum and nat-
ural gas imports for much of their pro-
duction, fuel for transport, and petro-
chemical feedstocks.

Bulgaria

Bulgaria is another COMECON coun-
try which started its computer industry
by assembly of Fujitsu Facom 230-30
computers, and there are suggestions
that this experience contributed sig-
nificantly to the joint design with the
Soviet Union of the RiAD Es-1020
computer. Today the R-20 is being

- sold in all coMEcoN countries and

some units have been shipped to other
countries. An improved version known
as the RIAD Es-1020B has also been
introduced.

"A large percentage of Bulgaria’s
computer installations was made up of
Western imports only a few years ago,
but its present 124 computer centers
are equipped predominantly with do-
mestic RIAD ES-1020s or Soviet ASVT-
M computers for process control appli-
cations.

Izot, the Bulgarian computer manu-
facturing organization, builds the Izot
310 minicomputers. These are avail-
able with U.S. waNGco tape and disc
drives, and the licensing agreements
also allow these units to be manufac-
tured in Bulgaria. Other peripherals
made in Bulgaria include the 7 and 29

megabyte disc drives; these are also
marketed throughout the COMECON and
Western Europe by Izotimpex, the for-
eign trade organization specializing in
electronic products.

Romania ,
Romania did not join the RIAD pro-

gram during the 1971-1976 period but
developed its independent computer
industry based on licensed production
of the French ci ris 50, known as
FELIX C-256 in Romania, It also
formed a joint venture with Control
Data known as -RomControl-Data
which manufactures cpc card readers,
punches and printers under license.
Recently, however, Romania joined
the RIAD program and in March an-
nounced a new computer known as
FELIX C-512/1024 with speeds claimed
in the order of 300,000 operations per
second. A new Romanian minicom-
puter designated the FELIX C-32 has
also been announced by the Enterprise
for Electronic Computers.

Romania exported a total of $24
million of office equipment products in
1973, mostly to Poland and Czecho-
slovakia but also to West Germany,
France and Japan.

In August 1974, Romania held a
specialized electronic computers and
telecommunications exhibition in the
People’s Republic of China. Romania
is the least important of the COMECON
computer manufacturing countries
and it is also the smallest market, but
its long standing trade relationship
with People’s Republic of China give it
a potential market which is large
enough to make the development of an
independent computer manufacturing
capability worthwhile.

Romania is also the recipient of sig-
nificant Chinese foreign aid for indus-
trial development, estimated to be in
the order of at least $250 million in
recent years. This puts Romania in a
position where it should develop prod-
ucts with which these extensions can
be repaid in the future, and computers
which include Western technology as
well as peripherals could well fill that
role.

It was estimated that at end of 1975
there were a total of 70 computers
installed in Romania, plus some pro-
cess control machines. But all Roma-
nian installations are third generation
computers, and regional computer cen-
ters serve about 600 Romanian enter-
prises. Future plans include expansion
of the computer centers to about 40
and development of a national net-
work. ‘

Romania and Poland are the only
two COMECON countries which have
been granted the Most Favored Nation
(MFN) status in trade with the U.S.A.

Like Poland, Romania also entered
into numerous licensing agreements
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COMPATIBILITY!”

Single-unit price starts at
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Quantity discounts available.

You told us what you want in a
video terminal. So we designed
and built one that has it. We call it
Modular One.

You want high-performance
TTY-compatibility.

Modular One’ hasit!

With-standard features including:
0-1,920-character display (80x24) on a
12-inch bonded screen. 0 Incremental and
absolute cursor positioning. O Dual video
intensity. O 11-key numeric pad. O Movable
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0 Choice of block or blinking underscore -
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black- on-whne display presentation.
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“EDITING!”

Single-unit price starts at

You want an Editing Option.
Modular One has it!

With a unique field attribute command
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assign as many as 11 conditions to specific
screen locations. O 8 different video
representations. O 8 special function keys.
0O Data compression and record separation.
0O Tabulating advance, back set, clear and
automatic. O Automatic repeat function for
period, space and hyphen. O Insert and
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You want a Polling Option.
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1t provides protocol compatibility for
interfacing to the communication networks of
mostcomputer manufacturers. Protocol may
be user- defmed
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for specific applications.

Modular One has it!
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connector. O Auxiliary serial output
connector. 0 202 compatibilit

0O Synchronous interface. O odem cable.
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Clear, sharp 7x9 dot matrix display.
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with Western electronic manufactur-

ers. Besides the cu and cpc deals,
Romania signed licensing agreements
with Thomson csF of France for
manufacture of ttl circuits, with
Bunker Ramo’s German subsidiary for
production of connectors, with Singer
for calculators and Foxboro for certain
process control instruments. Memorex
and Ampex signed oem contracts to
supply disc and tape drives for the
FELIX computers. Corning Glass
formed a joint venture for the manu-
facture of tv tubes and ITT signed a
technical cooperation agreement.

Czechoslovakia .
Czechoslovakia is another major

data processing equipment manufac-
turer; in 1973 ‘it exported a total of
$53.2 million of office equipment
products to COMECON and other coun-
tries. The Soviet Union and Poland
are major markets for Czechoslovak
equipment, but Cuba and India are
also importing some products and
lesser sales have been made in Yugo-
slavia, Spain, Greece, Switzerland,
West Germany, North Vietnam, Pakis-
tan, North Korea, Ethiopia, Australia
and even the U.S. Y

During the 1971-1975 period, at
least 115 RIAD computers have been
put into operation in Czechoslovakia
and the current 1976-1980 Five Year
Plan calls for additional 750 com-
puters, 80% of which will be RiaD
machines. Some Western imports con-
tinue. and Univac recently signed an
agreement to supply about $14 million
worth of 90/30 computers, which may
mean up to about 40 units, but each
individual installation will require ex-
port controls approval. Western market
share here has dropped significantly
during the last few years, too. Sources
in Czechoslovakia often stated that rel-
atively large Western equipment im-
ports during the '60s were a stopgap
measure designed to computerize vital
sectors of the economy while adequate
domestic production was being devel-
oped.

In 1974 the country had a total
of 486 general purpose computers,
341 minicomputers and 240 ARITMA
punched card processors, for a total of
1,067 computers.

Czechoslovak Tesla is one of the
largest electronic manufacturing com-
bines in the world. It employs a total of
75,000 workers and consists of 29 in-
dependent enterprises which operate
50 various plants producing compo-
nents, .semiconductors, integrated cir-
cuits, computers, television and other
electronic consumer products. Tesla
built the Model 200 computer under a
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license from BULL-GE which expired in
1975. In July 1975 a new integrated
circuit computer was announced, des-
ignated Tesla 201 and claimed to have
a 126,000 bps date transfer rate. The
firm makes tape drives, process control
computers, core, displays, and data
transmission gear as well as the RPP. 16
and RPp 16M process control com-
puters; and it uses Memorex 630 disc
drives and controllers on an oem basis.

The zpA combine in Prague employs
35,000 and consists of 16 enterprises
operating 24 plants and two research
institutes. The RIAD ES-1021 computers
are made by zpA, and the new RIAD ES-
1025 is expected to be in production
in 1977-1978. The Aritma enterprise,
which includes five plants specializing
in unit record and data preparation
equipment and peripherals for the RIAD
program, is part of the combine.

Kovo is the foreign trade organiza-
tion which handles import and export
of office equipment, computers, and
precision engineering products. Besides
Tesla, Aritma, and RIAD products,
Kovo also exports typewriters, paper
tape 1/0 devices, and other peripherals
manufactured in Czechoslovakia.

Hungary

Hungary is the manufacturer of the
smallest RIAD computers, the Es-1010
which was developed from a French
license for the ci1 MITRA 15 minicom-
puter. This followed an earlier cu li-
cense for production of the 10010 by
the EMG electronic plant in Hungary.
New versions of the RIAD minicom-
puters being developed in Hungary are
designated as Es-1005 and Es-1008.

There are several enterprises in
Hungary engaged in the manufacture
of minicomputers, peripherals, crt dis-
plays and data communications equip-
ment. By contrast with other COMECON
countries, many manufacturing enter-
prises in the country are authorized to
operate their own foreign trade organi-
zations. In addition there is a central
foreign trade organization Metrimpex
which also handles imports of foreign
computers and peripherals for specific
end users.

Videoton RT is the best known Hun-
garian electronics manufacturer. It is
engaged in computer manufacture and
produces the RiAD Es-1010 mini. The
enterprise was also licensed by Data-
products in 1973 to manufacture the
2310 and 2410 line printers. Other im-
portant firms include MTA-KFKI, an in-
stitute of the Hungarian Academy of
Sciences which designed and manufac-
tures the TPA 70/25 and the TPA 70/40
minicomputers (comparable to the DEC
pppP-11). Orion-Radio is another elec-
tronics enterprise which makes alpha-

numeric displays and the Gp-71 graph- .

ic display purchased by Control Da-
ta for its RIAD EsS-1040 installation

in Washington. The Hungarian Optical
Works-MoM enterprise | produces a
series of paper tape 1/0 devices, a small
fixed head disc, and TRT-Orion plant
makes several modems, multiplexers,
and terminals which are all RIAD com-
patible. _
A total of $25.2 million” worth of
data processing and office equipment
was exported by Hungary in 1973,
mainly to the Soviet Union and Ger-
man Democratic Republic. During
1976 the U.S.S.R. agreed to export to
Hungary several RIAD models such as
ES-1020, Es-1030 and Es-1050 values at
about $18 million. Hungary in return
agreed to export to the Soviet Union
ES-1010 minicomputers and displays

‘valued at about $25 million.

At least two RIAD Es-1040s are be-
lieved already in operation in Hun-
gary. They are the largest computers in
the country succeeding the icL System
4 and Siemens 4004 systems there.

The COMECON countries are clearly
developing their computer industry
rapidly, and as soon as the RIAD sys-
tems begin to provide adequate.hard-
ware for domestic industries and appli-
cations software is available, they will
make a strong effort to capture foreign
markets. The Soviet Union, German
Democratic Republic, Poland and
Czechoslovakia are already firmly
established as suppliers of varied elec-
tronic products to many countries
throughout the world and will add
other computers and peripherals to
their product lines as soon as competi-
tive products are developed or special
sales opportunities arise.

Most likely outside markets for
COMECON computers are third world
countries which have been granted
various forms of foreign aid by the
Soviet Union and the East European
countries. Among those recipients,
India is probably the largest, having
been granted during the last 20 years a
total of $2 billion by the Soviet Union
and about $500 million by the other
East European countries. Syria, Iraq,
Bangladesh, Pakistan and Guinea are
other major recipients. A special recent
case is Argentina, which was* granted
$200 -million in economic aid by the
Soviet Union and another $220 million
by Eastern European countries in
1974. :

China
The People’s Republic of China so °

far has not become a market for
COMECON computers or electronics,
having developed into a major elec-
tronics manufacturer itself with an
estimated total production in the order
of $2 billion. A total of 20 different
computer models have beén built in
China. since 1958, with third genera-
tion integrated circuit machines first
appearing about 1970.
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The largest Chinese computers are
48-bit word machines claimed to have
speeds in the order of 1 million opera-
tions per second, such as the pJs-11.
Probably more numerous as work-
horses for scientific and engineering
computation are the 24-bit pJs-17
computers operating at 100,000 opera-
tions per second and the 48-bit DJs-18
at 150,000 operations per second. The
latest Chinese computer, announced in
1975, is claimed to operate at 500,000
operations per second and is desig-
nated the pJs-130.

In December 1975 a Japanese elec-

tronics industry mission in China re-

ported that LsI circuits with a capacity
of 10,000 transistor elements were be-
ing manufactured in a Peking semi-
conductor factory. Japanese executives
doubted whether these were mass pro-
duced as yet and they rated a large
Chinese computer with domestic inte-
grated circuits as two to three times
slower in arithmetic speed than the
latest Japanese computers.

Chinese National Machinery Import
and Export Corporation, which han-
dles trade in computers, electronics
and other industrial equipment, is one
of the largest trading corporations in
the world. Chinese industrial develop-
ment is proceeding at a fast rate and
the electronics industry has developed
to a point- where China is the third
largest radio manufacturer in the
world. Economies of scale offered by
the domestic market may provide in-
centives to engage in exports of instru-
ments and other electronic equipment,
particularly to third world countries.
Albania is already believed to use Chi-
nese computers, and in November
1974 Radio Tirana announced that the
first Albanian-assembled computer was
completed. ' :

They make the rules
Increasingly COMECON computer
trading organizations are showing up
at Western exhibitions. Soviet Elek-
tronorgtekhnika was at Intercon-74 in
New York and at Intercon-Elektro-76

in Boston. Robotron exhibited its 4201 -

minicomputer at the Hannover Trade
Fair this May. Hungarian Videoton
and Bulgaria’s Izotimpex were also
there with disc drives and minicom-
puters. Poland’s MERA was selling the
MERA 305 office minicomputer with
the licensed cpc disc drive and Log-
Abax DzM-180 printer. Any of those
enterprises can sell their products any-
where in the world, but they hold
monopolistic control of their own
markets.

In Finland, Belgium and Nether-
lands, Soviet Elorg is participating with
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local business interests in operation of

computer service bureaus using Soviet

RIAD ES-1020 computers, and plans to
bring in ES-1050 machines in the fu-
ture. The long term objective of these
enterprises is reportedly not to test
various Western peripherals for use
with RIAD computers but to’ develop
Western markets -for Soviet hardware.

COMECON computer technology re-
mains several years behind that of the
West but some of its manufacturing
and marketing organizations are among
the largest in the world. Various ob-
servers believe that most East Euro-
pean nations only provide channels for
transfer of Western technology to the
Soviet Union to which stricter export
controls are applied. Current export
controls by end user approval are be-
lieved ineffective anyway because most
end-users are state owned corporations
and their resources may be requisi-
tioned for government use at any mo-
ment, leaving a Western supplier with-
out any recourse whatsoever.

The rapidly growing COMECON com-
puter industry is now at a stage where
it is fast coming up against a serious

‘software barrier. It also now experi-

ences a lack of trained personnel remi-
niscent of the ’60s in the U.S. Many
invitations to bid on large sophisticated
systems such as the Kama River Truck
Plant, the Aeroflot and Intourist Res-
ervation Systems, the Air Traffic Con-
trol Systems, and the Airport Logistics
Systems in the ‘U.S.S.R. are now re-
garded by some as means to exploit the
systems and planning know-how of top
Western suppliers.

COMECON “anti-import committees”
often unidentified yet operating in
every country, take even longer to
approve Western imports than export
controls to approve export licenses.
Many final contracts awarded are
usually much smaller than the initial
purchase requirements would suggest.
Disenchantment, bureaucratic frustra-
tion, expensive promotion and meager

. or nonexistent returns led some smaller

firms to disband their painstakingly as-
sembled Soviet Bloc marketing groups
and adopt a “wait and respond if asked”
attitude.

Increasing production of the im-
proved RIAD computers, expected con-
tinuing shortages of hard currencies
for the foreseeable future, and mo-
nopolistic control of COMECON mar-
kets are bound to result in ever di-
minishing market shares for Western
suppliers regardless of export controls.
Also, some firms simply cannot afford
to get involved in unwanted semi-
barter deals or take payment in form
of donkeys or strawberries and act as
marketing organizations for COMECON
trading companies.

The much touted follow-on coME-

. coN markets develop primarily for

domestic suppliers. Much of the 1BM
360 compatible equipment which is
only now being manufactured and in-
stalled by COMECON countries has been
available in the West for years, and
large quantities could have been
shipped to coMEcON users with very
little objection from export controls.
Large quantities of such computers
and peripherals have even been offered
in COMECON at extremely attractive
prices and some trading firms were
willing to set up triangle or barter deals
but were mostly rebuffed.

Analysis of export statistics are
probably more indicative of the real
story. Most Western computer manu-
facturing countries ship only a very
small percentage of their total com-
puter and office equipment exports to
COMECON in any given year. In fact,
average annual exports from each
Western country of such products are
consistently. so small that it is even
difficult to substantiate the argument
that stricter export controls in one
Western country create a long-term
advantage for another.

Withholding the most advanced
computer technology from COMECON
manufacturers is in fact also protecting .
many existing Western markets, aside
from its strategic objective. Some of
the third world computer markets will
be threatened by the COMECON sup-
pliers as soon as they develop competi-
tive hardware and software, and suffi-
cient hardware production. Yet these
exclusively Western markets are prob-
ably already larger than what the
Western market shares in COMECON
would ever be allowed to become even
in total absence of any export controls.
That COMECON scramble may simply
be not worth the switch. -3

Mr. Szuprowicz is president of 21st
Century Research, an international
market research organization. His
firm has recently completed dp re-
lated studies of the countries men-
tioned in this article. Previously a
vice president and research director
of High Technology West, a Los
Angeles investment research firm,
Mr. Szuprowicz has also held man-
agement, marketing, and engineer-
ing positions at IBM, CEIR-Control
Data, Computer Usage Corp., Boe-
ing, Canadair, Convair and others.
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Can a SecuritySystem
improve your whole
operations plcture"

Now it can.
Because Rusco’s new
CARDENTRY System 500

handles a lot more than

" security.

CARDENTRY is a sophis-
ticated new access control
systembasedonRusco’s
patented cryptically encoded
ID card that’s virtually impos-
sible to decipher or duplicate.
So it’s already miles ahead of
locks and keys.

But CARDENTRY has a
brain. With enough memory to
handle up to 20,000 ID cards

- ——'———

I es I'm interested in what

CARDENTRY can do for my operations
picture. Have salesman contact me.

O 'Send details and address of my local

O

Rusco sales office.

Include information about Rusco’s credit
card manufacturing capability.

and then some. So in its spare
time, it can do things like
control and record all copy
machine use. Monitor alarm,
fire, smoke detectors (or just
about anything else) and warn
you when something’s amiss.
Keep unauthorized cars out of
your parking lot. Immediately
tell you who's in your plant and
who’s out. Collectdatato
automatically generate payroll.
Lock and unlock doors or
equipment at preset {,
times.

CARDENTRY is
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programmable. So a lost card
can be ruled out forever at the
touch of a button. No lock
changing. No panic. And if
you’ve got an unusual applica-
tion, the only customizing that
hastobedoneisinthe software.

Let Rusco show you how
CARDENTRY canimprove
your operations picture. It’s
surprisingly easy to buy or
lease, and it’s supported by a
nationwide network of factory-
owned sales and
service offices.
Write or call:

CARDENTRY

Send To:  Rusco Electronic Systems

PO. Box 5005 NAME
1840 Victory Bivd.
Glendale, CA 91201
Phone:  (800) 423-2557
in Calif: ~ (213) 240-2540 COMPANY
ELECTRONlC SYSTEMS
CITY STATE ZIP

Rusco Electronic Systems a division of Rusco Industries, an AMEX company an Equal Opportunity Employer




 IntroducngBM
- Word Processor/32:

The powerand
capacity of a computer:

 The simplicity of
an IBM magnetic card.



Going on the basic premise that the more
productive word processing is, the more valuable
it will be to you, we offer Word Processor/32. A
word processing program used with an enhanced
IBM Systenv'32. A desk-sized computer designed
for easy operation.

It gives your office large storage capacity,

computer logic, text editing and formatting capa- .

bility, speed, and versatility.

And these advantages can all be realized
through an IBM magnetic card.

Its speed and ease of operation will be
especially valuable to you in the area of editing
and formatting text.

Revision

Through simple keyboard instructions you
can:

1. Add, change or delete information with a
significant reduction in media handling.

2.Find and change every occurrence of a
word or phrase throughout a document
no matter how long it is.

3. Revise IBM magnetic cards for playout on
the IBM Mag Card, the IBM Mag Card/A,
and the IBM Mag Card Il typewriters.

Formatting
Formatting of text can be achieved simply
and without constant retyping since the com-
puter automatically adjusts copy to whatever
format you choose. Moreover, Word Processor/32
allows you to:

1. Modify the layout of a letter or multi-page
document simply and speedily.

2. Insert headers and footers on every page
by typing them just once.

3. Automatically renumber pages, footnotes
or paragraphs whenever copy is either
added or deleted.

4, Automatically align columns of figures.
Automatic Document Generation
Among its important features, IBM Word

Processor/32 can assemble documents auto-
matically from previously stored sentences, para-
graphs or pages, with automatic insertion of
variable data. It can also compile and print letters
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.conditionally—one letter to customers, another

to prospects, etc. And it can even personalize
form letters used in mass mailings.
Administrative Support

This system also reduces the time spent
on the tedious tasks of maintaining and updating
lists and files. With its vast storage capacity, it
can store and update constantly changing infor-
mation, like customer names and addresses.
And it can sort and print this information into
just about any sequence you wish.

In addition, Word Processor/32 can log all
of your correspondence—allowing you to keep
an up-to-date record of your work flow.

Productivity Gains

Through the magnetic card, Word Proces-
sor/32 also extends all the above advantages to
your existing IBM mag card typewriters.

Word Processor/32 not only helps you im-
prove turn-around time by printing error-free
final copies at computer speed...unattended...
but can also help reduce the cost of your docu-
ment processing.

Data Processing Applications

TheBM Systenv3?2 is also available for an
entire spectrum of data processing applications
...such as billing, accounts receivable, sales
analysis, payroll, inventory, etc.

Learn more about Word Processor/32's
ability to offer increased productivity and-better
management control. Just call your IBM Office
Products Division Representative.

IBM.

Office ProductsDivision
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IBM means computers. Intel means semiconductor
memories. And because were the largest independent

manufacturer of semiconductor memories and provide
our own service we can offer you substantial savings com-
pared to the [BM alternative An Intel system will alzo help
you prolong the life of your System 370 because we'll give
you up to two times the memory capacity
you can get from [BM, and in the omumgl
frame. That means vou don't have to "trade .-
P your enfire computer system just be-

cause youre running out of memory
Capacity

You can add o or replace the IBM sup-
plied memory. Either way you'll save up to
509 A( an example you can get 4.0 megabytes
of Intel 3707158 memory for less than youd pay
for 20 megabytes of IBM That's like getting 20
megabyies free and with money left over. Money to
use in other ways We can expand your 370/135 to one
megabyte in a single frame, or your 370/158 to 8 meaa-
bytes in a single frame In either case that's twice the

offered by 1EM.

if 'y'O'Ll'v't: gone to the world's larges .

Cmmpany for your compnuter, doesn't it ma ke sense to a0

et

to the world's largest semiconductor memory commnariy o

BT L™

s IOl

(X1
hSIn

Tohorreg A7 T KD vy

A

3o . MR AT

for yonr a(H
for the [EM : V00 Ln, 370158, and

370168, WIH enable vor (.nmw Memaory, in
space and ﬂt“w wer cost T%fm the IRM alternative S
savina now. Joim the 1sers who

s

[m

o the over 200 TRV 7

"J.V*"':d'f Ma

Cmory o Y‘ SRS !

sl Al o Aarmrmiae
LN Vicdinina MAVETL Wi

Sunnyvale, California 94086 !

Please sond me information
Intel Memaory Syatems

~
L oUl

on the followina

_iTor s

it
PO

st B

m,-

li W "~\&'u

CIRCLE 67 OM READER CARD

N AN s s



Japanis
omputer Industry

by Edward K. Yasaki, Far East Editor
and Angeline Pantages, International Editor

With government help, internal combines, and exteknal joint ventures or
licenses, the nation is engaged in a giant game of catching up to the U.S.

Japan has long backed ambitious pol-
icies encouraging both the use and
production of computer systems. Since
the 1960’s, it has subsidized the de-
velopment of numerous computers and
computer lines. The most recent ac-
complishments were the product lines
of the three mainframer groups put
together in 1972: Nippon Electric
(NEC) and Toshiba have produced the
Acos Series 77; Mitsubishi Electric and
Oki Electric combined for the cosMo
series; and Fujitsu and Hitachi joined
for the M series and upcoming V series
of computers. _

Early on, the Japanese government
fostered the creation of a very impor-
tant entity for all these mainframers—
Japan Electronic Computer Corp.
JECC is the leasing company that re-
moves the rental burden from the
shoulders of the Japanese computer
manufacturer. The existence of a pre-
dominantly rental-oriented industry—
an IBM innovation—has previously
bludgeoned many a cash-poor com-
pany.

More exciting projects are in the
works. The projects to develop a pat-
tern recognition system and ultra large-
scale integrated circuitry have been
much publicized. Also, last year a def-
inite schedule and funding were set for
the design and production of a new
computer line that is supposed to
counter IBM’s “future systems,” (the
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Japanese view of Fs, in any case.)

The period of development for the
new line is 1976-1983. Five manufac-
turers from the groupings above (all
but Oki) will invest $833 million,
while the government will invest $150
million. Included in that are the ultra-
LsI project, plus architecture, hard-
ware, and software development.

Another very recent announcement
is a plan by the Ministry of Interna-
tional Trade and Industry (MITI) to
promote exports to the developing na-
tions. The emphasis on export both to
these and to developed nations is nat-
urally timed to coincide with Japan’s
“liberalization” of the computer indus-
try. Liberalization has eased import re-
strictions and allowed foreign firms to
own 100% of a Japan-based company.
With increasing competition from for-
eign firms, particularly in services,
smaller systems, and peripherals, Japan
is trying to move its own companies
outward. )

Hence, M1TI will set up an “Overseas
Data-Information Cooperation Asso-
ciation,” composed of computer, pe-
ripherals, and software vendors. This
group will: provide training through
the Japan International Cooperation
Agency; assist in formulation of proj-
ects; and help coordinate “commercial
dealings” in large projects. The gov-
ernment will back it with preferential
loan measures.

Exporting computers, unlike export-
ing automobiles, has been a problem
for the country. Current exports
amount to only 3.4% of Japanese
computer sales. With this “overseas”
program and others, the goal is to raise
that to 16% by 1985.

The programs outlined sound right
to the point—combining research,
production, marketing, leasing, and ex-
port efforts provides economies of
scale no single company in Japan
could ever attain. The following com-
mentary describes some progress to
date. ‘

Technological progress .
The development of a 64K-bit semi-

conductor memory chip has been an-
nounced by Fujitsu Ltd.. Although it’s
not yet a commercially available prod-
uct, it comes at a time when the most
advanced memory developers in the
world are starting to produce the 16K-
bit chip in quantity. This announce-
ment by the company is certainly no
indication that the Japanese are ahead
of everyone else in digital semiconduc-
tor technology. But it shows the new
stress being placed by them, as they
play catch-up to the Americans, as well
as the strides they’ve made along the
way. _

To this day, the Japanese computer
industry is behind the U.S. in hardware
technology and software development,
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3 years,
12 patents, and

30,000 installations

back every
Shugart floppy disk.

No wonder two out of three OEM’s specify Shugart
floppy disks. They get more exclusive features, more product
support, and more responsive delivery schedules. So can you.

A SA800/801 diskette storage drive gives your system more
salable features: O Single density, or double density for

the same price. O A patented diskette clamping/registration
design that prevents diskette damage from misregistration
over 30,000 interchanges. O A proprietary ceramic
read/write head that extends media life to over 3.5 million
passes per track with a head life exceeding 15,000 hours.

O Extras like patented pop-out diskette retrieval, drive
activity indicator light, and die cast cartridge guide

and base plate.

If your system needs more data storage, you can easily
convert from single to double density on the same drive.
And you have a wide selection of product configurations—
standard or compact “‘skinny’’ drive options, controller Kits,
and complete storage sub-systems.
Shugart gives you more daily support—
systems design, technical service,
documentation and applications help.
And Shugart is responsive. We will give you
the delivery schedule you want, and we’ll
meet that schedule. Ask our customers.
Experience. Technology. Responsiveness.
No wonder two out of three OEM’s
specify Shugart.

The leader in low-cost disk stbrage.

Lo Shugart Associates

435 Indio Way Sunnyvale, CA 94086 Phone: {408) 733-0100

Europe Sales/Service: 3, Place Gustave Eiffel, Silic 311
94588 Rungis, France Telephone: (1) 686-00-85
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JAPAN

and is barely ‘holding its own in its
domestic marketplace against formida-
ble 1BM. But with encouragement and
financing from the government, the
Japanese have emerged from the back
of the pack, late start and all, intent on
establishing themselves as a power to
be recognized in the international
computing industry.

There previously were six major
mainframe manufacturers in Japan,
long recognized as being too many to
be supported by such a small country.
It took a while, but MiTI has reor-
ganized three groups for current lines,
as mentioned above, and now two for
future systems. One group consists of
Fujitsu, Hitachi, and Mitsubishi Elec-
tric, while the other has Nippon Elec-
tric and Toshiba, Oki Electric, the sixth
firm, has agreed to drop out and con-
centrate on peripherals and other gear.
(Its alliance with Mitsubishi in market-
ing the current cosMo line will sup-
posedly continue, but reports hint at
dissolution.)

Fujitsu, Hitachi;, and MltSublShl
Electric, for example, are the ones
which recently established an organiza-
tion to produce the ultra-Lsr’s. Shares
in this joint firm, the Computer Re-
search Institute, are held equally by the
three parties. That’s the way it was
meant to be. And Fujitsu and Hitachi,
before Mitsubishi joined them, also
formed a joint venture called Nippon
Peripherals Ltd., the company that ex-
hibited the 1BM 3340-equivalent disc
storage system at the 1975 National
Computer Conference in Anaheim,
Calif. More significantly this firm
signed agreements that give both
- Memorex Corp. and BASF the rights to

this drive.

' 'But when Fujitsu and Hitachi earlier
agreed to cooperate in the design and
development of a series of four com-
puters, the so-called M Series, Fujitsu
was to produce the M-160 (bottom of
the - hne) ‘and the M-190 (the top, the
Amdahl 470 computer with slight
modification). Then it added the M-
18011. The three comprise its current
line.

Hitachi likewise had the two models
in the middle, the M-170 and 180
(more powerful then the 180II), and
that’s what it presently sells. And that
competmon is not quite what M1TI had
in mind. But. the parties within each
group have been forming tighter al-
liances with their partners, and that is
exactly what MITI intended.

It is in this manner that the govern-
ment and private industry are said to
cooperate in Japan. There is no dicta-
torial power resident in government,
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JAPAN'S COMPUTER CENSUS

The last time DATAMATION took a like this:
close look at the census of computers
installed in Japan (December 1973, If?li?itsu %2;‘;
p.. 130), we noted that at the end of Hitachi 14%
the Japanese government’s fiscal year NEC 13%
in March 1973 there were for the first Univac 9%
~ time more large-scale computers of Toshiba 4%
local origin installed than those of OKi 4%
foreign .manufacture. At that time Burroughs 4%
there were 666 large-scale machines NCR 39
of Japanese origin, 664 of foreign Mitsubishi 3%
origin, in operation in that country. Others 4%

When the books closed a yéar
later, at the end of March 1974, the
figures showed that for the first time
the Japanese also dominated in the
installation of very small computer
systems, those valued at less than
$33,000 each.

The figures here show the status
as of the ‘end of calender 1975, the
most recent count available. They
show the gains made by the domes-
tic mainframe manufacturers there,
leading in the number of computers
installed in all categories and lagging
only in the value of large-scale ma-
chines.

In the lower half of the large-scale
class ($830K-$1.67 million) the
Japanese lead in the number and
value of equipment installed. But in
the high end (over $1.67 million),
foreign vendors lead in number and
value. What this says is that Japanese
suppliers have not yet done well
against the larger 1BM 370 Series,
Univac 1100, and the like.

In terms of installed value, not
numbers, the market breaks down

_seems more reasonable given our esti-

(These estimates were released by
MITI, and seem to be accurately pro-
portioned ‘with the exception of the |
number attributed to Univac; Univac
claims more like 18%, and .that

mates in Table 2.)

The largest number of computers,
10,389, are.installed by an industry
category that includes wholesale, re-
tail, and trading firms. It is followed
by the 4,009 in operation by finance
companies, which does not include -
securities or insurance firms. Insur-
ance companies have only 184 com-
puters installed, but the average value
of those systems exceeds $1.2 million,
and that’s the highest average for any
industry category.

In classifying computers by price,
as seen below, the Japanese are using
systems prices, not merely that of
the mainframe component. And al-
though some 1BM computers, for
example, are made in Japan, they’re
counted among those of foreign ori-
gin. %

2upper figure = number in use)
lower figure = value in $ millions)
Japanese Foreign
Origin Origin Total
Large 1,110 840 1,950
(purchase price more than $830K) $1,985 $2,200 $4,185
Medium 4,328 1,450 5,778
($130K to $830K) $1,418 609 $2,027
Small 6,516 2,134 8,650
($33K to $130K) 43 $ 160 $ 591
Mini 9,249 8,088 17,337
(less than $33K) 19 163 35
Totals 21,203 12,512 33,715
$3,132 $7,158

$4,026
Source: Japanese Ministry of International Trade and Industry

Table 1.

Large & Very Large

Medium Small
over $830K $130K - $830K $33K - $130K
IBM 35% 17% 11%
Fujitsu 20% 34% 25%
Univac 20% 17% el
Hitachi 17% 12% . 8%
NEC . 5% 8% 18%
Burroughs bk 6% 14%
Toshiba dkk 6% 8%
Mitsubishi . wiek ok 16%
*** small or nil
Source: Datamation estimates
Table 2.
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MAJOR JOINT VENTURES AND TIE-UPS OF
JAPANESE COMPUTER MANUFACTURERS

[~ Kanematsu-
Nixdor f - - -——-——-—=1  Nixdorf Kanematsu Gosho
i - Computer
Fujitsu
Amdahl Singapore
- - Heizer — - —
‘ | p— T Mitsubishi
Gll- HB, - N 1T Office Mach.
| : H :
Matsushita Graphic |
Communicat ion Fuiji Electric e Nihon Kohden
Systems | .
\ / ' Mitsubishi shoji
Pana-Facom Uchida Yoko
) Usac Elect.
"Matsushita Matsushita .
Electric Telecom. Facom. Hitac
Nippon Peripheral
1/9/73
HIS -
, Vamatake- NEC-Honeywell
> | Honeywell T
NEC-Toshiba
Information System
9/3./74 '
Xerox
Sperry Rand Oki Univac Melcom Okitac Systems
2/10/74
Mitsui & Co. Nippon Univac

Source: Japan Information
Processing Development Center.

M

Indicates a group formed to develop new computers

——» Indicates capital investment (in some cases including a sales
. agreement, technical licensing, or supply of products)

~= indicates technical tie-up

—-—> |ndicates sales agreement

—=-> |ndicates supply of products

Japan’s computer'industry is a web of entanglements involving

tered by the government through the Ministry of International
Trade and Industry (MITI). Links to foreign firms are often for

domestic and foreign firms, the major links 6f which are shown
above. Some of the internal linking, especially that shown by
double bars between major mainframe manufacturers, is fos-

the purpose of picking up outside technology.
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1 ean stop a {fire without
bringing business to a standstill,

Water or dry chemical fire moisture or chemical residue for using Halon stop fires while theyre
extinguishing systems can cripple a costly clean-up. still small—minimizing heat and
business by damaging expensive It's safe for use around sensitive  smoke damage.
equipment or harming priceless per- electronics, because there’s no ther- Covered by NFPA standard, (IL
sonnel. mal shock. And noncorrosive, listed/FM approved automatic total

Protect your company with a nonconductive Halon 1301 causes flooding systems using Du Pont
system using Du Pont Halon 1301 no short or long-term damage. Halon 1301 are avaitable through fire
fire extinguishant. Maximum efficiency. protection equipment manufacturers

Minimum disruption. Concentrations of Halon 1301 and distributors.

Exhaustively tested and industry-  as low as 5% by volume in air extin- For more information on pro-
proven in ten years’ use, Halon 1301 quish fires and prevent reflash with- tecting your company from its fire
works by chemically interfering with out danger of suffocating personnel. protection system, write: Du Pont.
combustion. Unlike other agents, it's And because extinguishment can Fire Extinguishants, Germay Park.

a clean, clear vapor that leaves no start before evacuation, systems Wilmington, DE 19898.

Halon 1301 extinguishant stops fires. Not businesses.
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JAPAN

no riding roughshod over a weaker
opponent. But with the exercise of
patience, the expenditure of many
megabucks, and the setting of reason-
able goals, the government usually
manages to get its way. It takes time,
as this reorganization will, but it’s for
the good of a nation or an industry.
And the computer or information in-
dustry, as it's called, has been desig-
nated as vital to the future of the na-
tion. It’s knowledge-intensive, and it’s
a relatively clean industry, right in line
with the goal of reducing pollution.

If that’s the ‘“state of the nation,”
here are the specifics on the major
individual firms active within that state
framework.

Fujitsu Ltd.
Fujitsu is the Control Data of

Japan. That is in the sense that its
predominant business is computers.
‘And like Control Data it is aiming to
spread its tentacles all over the globe.

In the year ending this March,
Fujitsu showed computer-related sales
of $667 million, or 72% of its reve-
nues. The remainder was in its com-
munications activities. No more than a
few percent of its business is outside
Japan now, but it is making many
moves to increase that. (EDP Japan
Report showed that as of last Septem-
ber, Fujitsu had 250 systems installed
abroad, mostly minis and the small-to-
medium scale FacoM 230 series, and
mostly in Australia, Brazil, and Bul-
garia.)

The most significant of Fujitsu’s for-
eign alliances is with Amdahl Corp. in
the U.S. When Amdahl’s public offer-
ing is completed, the Japanese firm will

hold nearly 30% of this company. The .

technological exchange between the
two, in patents and knowhow, is vir-

tually total. Fujitsu’'s M-190 is very .

similar, though not identical, to the
Amdahl 470/ V6; very basically, it con-
tains additional instructions and offers
multiprocessing configurations.

The close liaison over the past four
or five years between Fujitsu’s opera-
tion in California and Amdahl has also
resulted in the build-up in integrated
circuit expertise by the Japanese firm;
today it has begun selling its circuits in
Europe and the U.S.

Under a manufacturing agreement,
Amdabhl has to purchase subassemblies
for a minimum of 42 systems from

Fujitsu by July 1977 and 12 more sys-

tems during each of the following two
years. According to the prospectus, in
marketing the two are ‘“currently dis-
cussing a proposed joint venture, . . .
which could include manufacturing
and marketing of the . . . 470/V6 and
M-190 in countries other than the
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U.S., Japan, Canada, and Spain.” The
location: the European Economic
Community. Some are guessing Swe-
den, since Fujitsu has already pro-
posed M-190’s for the Nordic Data
Network in Scandinavia.

At the same time, the prospectus
noted Fujitsu’s hopes to bring the M-
180 II, a system more powerful than
and competitive with the 370/158,
into the United States sometime after
first deliveries in Japan next year.

In Spain, where the 470/V6 seems
to be excluded, Fujitsu has entered a
joint manufacturing venture with the

Spanish government and financiers. It
will manufacture and export some of
its FAcoM 230, small-to-medium range
systems. (Early 1976 figures show that
Fujitsu had sold 1150 of the rFacom
230-8 series worldwide). As a result of
this enterprise, it has also sold two M-
190’s in Spain so far.

Reportedly in the negotiation stage
in Europe is some form of agreement
with Siemens to market the big
Amdahl and Fujitsu systems at the top
end of Siemens’ also-IBM-compatible
7000 line (ex-Unidata). However, this
is not the accomplished fact it is re-

How the cooperation between govern-
ment and industry works is shown by
a more recent project that MITI has
undertaken. A joint effort between the
government and software firms to
make it easier, faster, and cheaper to
produce application programs entered
its second phase this year with the for-
mation of the Joint System Develop-
ment Corp. (Isbc) in Tokyo. Its start
coincided with the beginning of the
government’s fiscal year, on April 1.
The company, capitalized at $1.85
million, has the job of figuring out
how to take small chunks of applica-
tion programs, previously written and
stored, and assemble them into work-
ing or nearly complete new pro-
grams.

Production of these software
“modules” was ended last March,
marking the close of a three-year first
phase of the project that cost the
government $10 million. In that
phase, software firms aligned them-
selves into one of five groups to pro-
duce the modules for a class of appli-
cations programs. (The five cate-
gories were business dp, management
information, scientific/engineering,
operations research, and automatic
control.)

Now the problem is to label each
module and store it in such a way
that it can be retrieved and linked to
other modules, but with hooks in the
proper places for modifications and
customizing. But Jspc, the new firm,
will be concerned not only with the
program generator that is to integrate
the modules. It also will inevitably
find that many modules must be re-
written or modified to make integra-
tion possible. Further, it is chartered
to come up with a new language
called cpL, ‘common programming
language.”
| The government’s plans to spend

about $25 million over the next five
years. An equal amount is due from

MITI-DIRECTED
SOFTWARE COOPERATION

Jspc’s shareholders, which consist of
17 software houses and service
bureaus plus 13 banks and other fi-
nancial institutions. The spending of
the .funds, plus the $10 million al-
ready spent, obviously reflects a con-
cern over the gap in software prowess
between Japanese firms and those
abroad.

Although all this is designed to
strengthen Japanese firms in the do-
mestic and international market-
places, the outcome of the program
generation project should. also be of
wide interest among the world’s user
population. It is an approach to the
automation of programming that ap-
pears similar to 1BM’s Application
Customizer Service for the System/3
user. (This service, however, uses
modules—or functions, as 1BM calls
them—only for business and opera-
tional dp applications.)

In the first module-building phase
of this project, some 40 software
companies pitched in with their per-
sonnel and funds. The five groups,
however, each did their own thing
with little, if. any, management or co-
ordination from a central body.
There was not even agreement on the
definition of a module. At least one
group wrote its modules in FORTRAN.
Another used cpL. And one group
really didn’t know what the others
were doing. The result, say some ob-
servers in Japan, was a flop.

That is why the effort has been
consolidated, they speculate, with the
formation of Jspc under president
Katsu Kondo. The 56-year-old Kon-
do previously had been president
and chairman of the Kaihatsu Com-
puting Center, and earlier spent some
13 years with MITI.

Today Jspc has only some 20 em-
ployees who, again, came from the
parent software houses and service
bureaus. *
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timesharing systems.
one big minus.

Our new 4000-Plus minicomputer-based t1meshar1ng systems offer a number
of plusses over the highly successful 4000 series:

String arithmetic, logical operators and many other language features
now microcoded for faster and more efficient operation.

Magnetic tape software back-up and entry, using a new tape pack for
easy handling and mailing.

Storage capacity in our smallest system is tripled—to 7.5 megabytes.
And memory expansion (in 7.5 megabyte increments) is about one-third the
previous cost.

Optional “polling ports) giving other computers direct access.

A revolutionary self-stacking structure eliminates the conventional
system cabinet. All major system components are contained in stackable,
interlocking cages. Cosmetic covers and top simply snap on. This radically
new approach makes for the easiest system expansion, component
replacement, and portability.

And while the new 4000-Plus systems give you these ease-of-use
improvements, they still offer the advantages that made the earlier 4000
- such a good timesharing system. Like hierarchal access, on-line software
mobility, and a wealth of system management features. Like BASIC-X, the
user language with the simplicity of BASIC and the sophistication
necessary for demanding business and scientific applications. Modular
expandability—in port capacity and mass storage. And 24 hours, seven-
day-a-week on-line support.

The 4000-Plus series: a lot of plusses.

The one big minus? The Model 4000/15 timesharing system costs
$35,950—representing a $20,000 reduction over the prev1ous lowest-cost
4000. The bigger 4000/25 system is :
available at similar savings. o

The new BTI 4000-Plus— 7
a lot more computer, for a lot less money. .
Write or call for complete information, today.

% Basic Timesharing Inc.

Timesharing systems built by the company with timeshare experience.

Home office: 650 North Mary Avenue, Sunnyvale, California 94086. Sales offices: East: Cherry HiIl, New Jersey (609) 795-2334;
Southeast: Atlanta, Georgia (404) 433-0900; Midwest: Minneapolis, Minnesota (612) 854-1122; West: Sunnyvale, California (408) 733-1122
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JAPAN

HOW THE MAINFRAME

COMPETITION STACKS UP.

INTERNATIONAL

BUSINESS
MACHINES i .
IBM Hitachi Fujitsu Mitsubishi-Oki Nippon Electric Toshiba
System/32 HITAC 85 Melcom 80 Series NEAC System 100 TOSBAC 1350
‘ Model 31
System/3
4
8
12 HITAC 8150 230-285
15 HITAC 8150 230-285 COSMO 300
System/370
115 HITAC 8250; V1* 230-28; V1* COSMO. 300 ACOS 200 ACOS 200
115-2 .. HITAC 8250; V1* 230-28; V1* COSMO 300 ACOS 200 ACOS 200
125 HITAC 82505 V2* 230-385; V2* ACOS 300 AC0S300°
1252 HITAC 8250; V2* 230-385; V2* ACOS 300 ACOS 300
135 HITAC 8250; V3* 230-38; V3* COSMO 500 ACOS 400 ACOS 400
1353 HITAC 8250; V3* 230-38; V3* COSMO 500 ACOS 400 ACOS 400
138 :
145 HITAC 8450; M-160-11 230-48; M-160 COSMO 700 ACOS 500 ACOS 500
145-3 HITAC 8450; M-160-11 230-48; M-160 COSMO 700 ACOS 500 ACOS 500
148 HITAC 8450; M-160-11 230-48; M-160 ACOS 500 ACOS 500
155 M-170 230-58 COSMO 900 ACOS 600 ACOS 600
155-11 M-170 230-58; M-180-11 COSMO 900 ACOS 600 ACOS 600
158-3 M-170 230-58; M-180-11 COSMO 900 ACOS 600 ACOS 600
158 MP M-170 MP 230-58 MP COSMQ 300 MP ACOS 600 MP ACOS 600 MP
"165 M-180 M-180-11; M-190 ACOS 700 ACOS 700
165-11 M-180 M-180-11; M-190 ACOS 700 ACOS 700
“168-3 M-180 M-190 ACOS 700 ACOS 700
168 APS ' M-190
168 MP M-180-MP M-190 ACOS 700 MP ACOS 700 MP
195 M-130 ACOS 800/900 ACOS 800/900

*to be announced

Information extracted from the Auerbach EDP Notebook International,
Auerbach Publishers Inc., 6560 N. Park Drive, Pennsauken, NJ 08109

These comparisons are of a general nature and do not reflect a system’s
strength in any one particular application They are meant to show which
systems the manufacturers bid against each other.

ported to be. Siemens is not ready to
make any decisions about more joint
ventures, we understand.

In Brazil, Fujitsu is negotiating a
joint venture to build minicomputers,
another astute move in view of Brazil’s
tough import restrictions on com-
puters.

The one major Pacific market where
Fujitsu has gone in directly is Australia
—a testbed for its expansion. As with
many foreign firms in a new market, it
initially bought its way in through high
discounts and extensive, costly sup-
port. But with a good base developed,
in the last year it has brought in ex-1BM
management to take the operation to
normalcy and hopefully profitability.

Fujitsu recently found another route
into Canada and the U.S. (some also
say the U.K.) by buying 20% of Con-
solidated Computer Inc., an ailing data
entry and peripherals company whose
major shareholder is the Canadian
government. Fujitsu will “export its
computer technology” to ccr and “co-
operate” in the manufacture and sale
of small computers, computer periph-
erals, and terminals in Canada, and in
sales to the U.S.

Fujitsu and Hitachi are sister com-
panies in M series development and
marketing, in the LsI project, and in
future systems development. Fujitsu’s
international efforts, however, are com-
.pletely its own.
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Hitachi Ltd.

Hitachi is a giant electrical ma-
chinery and electronics concern which
reported revenues last March of $6
billion (which includes some subsidi-
aries’ earnings). Only about 6% of its
business is in computers. Our only fig-
ures are for the year preceding, which
show $333 million. The firm has about
14% of the Japanese mainframe mar-
ket. Although it has sold more than 65
of the new M series models, much of
that share is in the Hitachi systems,
based on RCA Spectra designs via a
license with RCA.

Like its sister company, Hitachi is
seeking overseas expansion, although
its progress appears slower and less
clear than Fujitsu’s. Japan’s press has
reported possible liaisons with cpc and
Itel, but neither firm claims intentions
to market any of the Hitachi line. The
problem, sources tell us, is that like the
Unidata line in Europe, the Japanese
IBM-compatible systems are “not com-
patible enough” to be attractive in for-
eign markets.

Hitachi is taking shareholdings in
some high technology companies in
the U.S. Facsimile-maker Rapifax is
one, and another is the little known
Uppster, a developer of a high speed
nonimpact printer which Hitachi is
manufacturing. The firm is getting in-
ternational markets in peripherals
through Nippon Peripherals Ltd., the
company it jointly owns with Fujitsu.

As noted elsewhere, the firm is selling
1BM 3340-like disc drives to Memorex
in the U.S. and BASF in Germany. (An
amusing aside to this is that 1BM was
reported to have sent a warning letter
about the similarity of its disc drive to
the 3340; the press smelled a legal bat-
tle. However, NPL is licensed by 1BM
on 3340 technology, and all 1BM says it
complained about was that the NPL
cabinet looked like its own. It’s been
changed.) :

Mitsubishi Electric
Company Ltd. -

Mitsubishi is the company that has
been grouped with Hitachi and Fujitsu
for future developments. It has also
been marketing the cosMo series with
Oki Electric, a relationship that is sup-
posedly to continue, That seems ques-
tionable, however, since government
reports show that Mitsubishi has been
selling nearly all the cosMo systems
(88 as of March).

The firm is the smallest of the main-
framers, with computer sales some-
where around $100 million, under 5%
of its total revenues. It has less than
3% of the Japanese computer market. .
The company is part of the multi-$bil-
lion Mitsubishi Group, which makes it
a good addition to the Fujitsu-Hitachi
combine. (A Japan watcher told us he
was hoping that ultimately the com-
bine would exclude Hitachi, leaving
Fujitsu to supply the technology and

DATAMATION



Give your customers Air Freight

T

and givé your competitidn

something to

Any time you try to sell your product in a distant
market you face serious competition from local
manufacturers. After all, why should a customer tie
up time and money waiting for delivery if he can get
what he needs from local suppliers?

But when you offer your customers Air Freight you
may be offering them just the reason they need to
buy from you. With Air Freight you can promise the
fastest delivery possible to customers in any market.
And the increased sales could do a lot more than
offset the added cost of Air.

There’s much more to Air Freight than meets the
eye. For this reason, TWA'’s put together a-special
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worry about.

executive portfolio called “Air Freight Path To
Profit.” It's a concise look at how Air Freight can
change the entire way a company approaches

-sales. It could help you decide whether Air Freight is

right for you.
For your copy of “Air Freight Path To Profit,” write:

TWA, Director Air Freight Sales, Dept. DAT-976,
P.O. Box 25, New York, N.Y. 10017.

Making it better.
AIR FREIGHT

A WORLD-WIDE MARKETAIR SERVICE
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Mitsubishi to finance the operation.
Apparently, he sees no hope for the
resolution of the competitive animosity
he feels exists between Fujitsu and
Hitachi. “They’ll never really get to-
gether.”) ‘

In any case, Mitsubishi’s relation-
ships in computing are confusing. It
has- ties with Nippon Univac, which
marKkets its peripherals. Sister company
Mitsubishi Corp. and its subsidiary
Mitsubishi Office Machinery (MoM)
market some Fujitsu systems. MOM is
also the madrketing agent for Ci-HB
computers, a relationship that started
with Machines Bull in France more
than a decade ago.

Oki Electric Company Ltd.

OKki teamed as noted with Mitsubishi
to market the cosMo series; but Oki’s
stronger alliance is with Univac. Oki-
Univac, of which Oki owns 47%,
manufactures the entire Univac 90
line up through- the 90/80 (called
90/800 there). It also owns a small

- percentage of Nippon Univac Kaisha
Ltd., the marketing arm for Univac in
Japan. We hear too that it may team
up with Univac in Ls1 development
and production, since it was eliminated
from the ultra-LsI project.

The firm’s computer revenues in

fiscal 1975 were $163 million, or about
40% of sales. It has about 4% of the
Japanese mainframe market, although
we’re unsure if its shares in the Univac
production are accounted for in that
figure.

Nippon Electric Co. Ltd.
and Tokyo Shibaura Electric
Co. Ltd.

NEC computer sales are nearly 25%
of its revenues, and amounted to $294
million in fiscal 1975. It is the third
largest manufacturer in Japan and spe-
cializes in the small and medium-scale
systems of the Acos line it markets
with Toshiba. Toshiba’s reliance on

" computing is less, with 6-7% of its

total in computing “revenues, which
were $180 million in fiscal 1975. As of
March, these two firms had sold 240 of
their current Acos lines.

If Fujitsu is the Control Data of
Japan, NEC and Toshiba are Honeywell
and GE. That is, NEC has been using
Honeywell technology since 1962, via

" license. Toshiba was a licensee of GE’s

for six years before GE’s operations
were sold to Honeywell. Thus, the Acos
Series 77, the current product line, is

‘based on the Honeywell Series 60. In

fact, the Acos operating system is a
descendant of the GECos operating sys-
tem, and Honeywell is planning to use
some of the Japanese modifications in

its own Gcos. We hear too that some
NEC-Toshiba designs in virtual memory
systems will be used by His in future
large-scale systems. ’
Honeywell Information Systems
buys some components and peripherals
from the Japanese firms. Its Italian
subsidiary recently signed a contract
for $27 million worth of their disc
drives over the next three years. And
His will surely be a customer for the
products of the ultra-LsI research in
which NEc and Toshiba are involved.
One last' confusion here is that
Honeywell markets NEc small business
systems as System 6 in Australia; no
relationship to His’s level 6 mini is
claimed. Meanwhile, cn-HB has re-
named its Unidata 7000 products
Series 77, which is also the number on
the Acos series. ‘
In our wildest nightmares, we envi-

~sion a day in the U.S. when NEC-

Toshiba will be marketing System 6
and 77 series against the His level 6 and
against a Level 64 model manufac-
tured by cu-HB but brought in by
MoM,, which also has some FAcoM and
Univac equipment in its portfolio.

And so it goes: As with the rest of
the world, Japan’s dp vendors continue

‘to become more entangled with other

Japanese firms and with outsiders in a
struggle for national independence
and, sometimes, corporate survival. &

why lease alpha
when tsois free?

Responsiveness, ease-of-use, minimal System overhead,
~flexibility, reliability, user satisfaction, lower totalcost, .. .

Interested?

Call Ward Clark at (202) 244-1900 or your nearest COMNET
marketing representative for details on installing ALPHA
on your IBM 360/370 computer system or using ALPHA

on COMNET’s nationwide time-sharing service.

COMPUTER NETWORK CORPORATION

5185 MacArthur Boulevard, Washington, D. C. 20016 (202) 244-1900

1250 Broadway, 20th Floor, New York, New York 10001 (212) 594-6150 -
301 Fifth Avenue, Suite 1403, Pittsburgh, Pénnsylvania 15222 (412) 288-0134  ~ 7 77~ 7
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" Give your data communications
system a little goose and it'll put out
- tentimes asmuch.

Open up the back of any Data General com- in any proportion. They can handle any-
munications system, pop in our single-board  thing from one to sixteen lines, are fully
DCU/50 Data Control Unit, run through alittle software supported and work equally well
step called COMGEN and stand back. Because with or without the DCU/50. '

that system can start pumping out ten times Which brings up a rather significant point.
as much data. And possibly a good deal more. When you buy your communications
What makes this all possible is a rather equipment from Data General, you can get
clever piece of engineering. exactly what you need right now. And later,
We've designed the DCU/50 as anintel-  if you need more throughput, more lines or
ligent programmable controller. So it takes ditferent types of lines, you won’t have to
over jobs the CPU used to do. Things like .  throw out anything. All Data General com-
character handling and code conversion. munications hardware and software are com-
Which frees up the CPU processing power pletely compatible. So you can add on to what
and speeds up total systems throughput. you already have. : |
On the other hand, you may not need Write for our free brochure, “The Sensible
“more throughput. Instead, you may need Way to Use Computers in Data Communica-

more lines or different types of lines. Both of tions” and detailed information about the
which are just as easy to get. You just plugin  DCU/50 Data Control Unit.

some different boards. And if that isn’t enough information, we'll
We make modular synchronous and send a sales engineer who can also put out
asynchronous multiplexors you can mix ten times as much.

Data General, Route 9, Southboro, Mass. 01772 (617) 485-9100. Data General (Canada) Ltd., Ontario.
Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361
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Exide UPY systems are protecting some of the largest
computer centers in the country. An Exide Uninterruptible
Power Sapply susteni filters out the spikes and transiesiis
commonly found in raw wiility power. And, depending
on your iime requirements, an bxide UPS system will

continue to teed smooth, constant power during wility
blackouts and brownouts.

Major computer users who rely on boade UPS systems are
enthusiastic about thew setection of this cquipraent.

Quoted below are Exide customers whose connnenis are based
on experience. { here are many mere, since bxide hay beon

ant UPS systen supplier tor more than o decade.

Exide 16 the anlu LIPS manufaciurer that makes all the
major components: Rectifier/charger, stationary bartery,
static inverter and static switch. T his means that your
UPS will be carefully designed as a complete system.
All the components, from the utility power takeofi

to the computer interface, have a single source of
responsibility—Exide. You can depend on Exide UPS.

< EXIDE POWER SYSTEMS DHVISION,

<y . . . ;
{e5en | i ' ESB INCORPORATED  Halvigh. NC
EKJ} ‘viéﬁ 3 terg

f’%@lmim..}f

1371535“?,!, :!‘pi:;{@;
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OUR SHORT DROPS

If you're thinking of expanding
your communications network, then
a Cable & Wireless leased circuit
system is what you need. If you're
already running a leased circuit
‘there’s more than a chance that if
you let us look it over, we could

- makeit a lot more cost-effective.

And, if you're a company
whose major interests are in the Far
East or the Middle East we could

COULD BE AWHOLE
LOT CHEAPER THAN
YOUR LONG HAULS.

certainly save you money.

Cable & Wireless have the
computer-switching centres which
can pick up your messages and
transmit them more cheaply.

Our switching centre in Hong
Kong, for instance, means that your
traffic can be passed through there
and routed on by a ‘short drop’ to,
say, Tokyo and Manila at a tremen-
dous saving in cost against a ‘long-

haul’ system direct from your head
office. - ,
Similarly, our switching centre
in Bahrain can cut your costs in the
Middle East.
But there’s alot more to it than
that, and we'd like to explain it to you.
If you think you'd like to listen,

/" Jontact us at the address below.

We'll send you literature, or have
someone call.

Tokyo

4. Hong Kong

THE LONG HAUL.

This system could be costing ydu

Y%!Jr much more than it need!
oriee @ Marila
Singapore
Tokyo '
| THE SHORT DROP
Manil A Cable & Wireless leased circuit
Your anfia using short drops like this could cost
office you much less than you think!
Singapore
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© CABLE &
WIRELESS

Keeps you in touch with the world.

Cable & Wireless, International Commercial Dept., Mercury House, Theobalds Road, London WC1X 8RX. Tel: 01-242 4433, Telex: 23181,
U.S. Office: Cable & Wireless (NYK) Inc.,, Graybar Building, Suite 2020, 420 Lexington Av., New York 10017. Tel: 212-889-9020. Telex: 12094.
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The Inteligent Warehouse

by James R. Benson

Man and machine readable forms are the key to accurate and sypevedy re-
ceipt, allocation, and shipping of merchandise at this Levi Strauss Distri-
bution Center—and all of it completely controlled by computer.

The vital link in the communications
chain which governs and directs the
automatic material handling opera-
tions at the Little Rock Distribution
Center of Levi’s Panatela Division,
Levi Strauss & Co., is a man and ma-
chine readable business form. Every
movement of merchandise during re-
ceipt and shipment is overseen by
computer, the operations of which are
based on data relayed from this busi-
ness form by optical (laser) scanning
stations. One might even say that this
“scannable business form, really a label,
dictated the layout and design of this

recently built center (a facility which

also represents the largest capital in-
vestment ever made by the company).

All this started several years ago.
More shipping capacity was needed

termination of conveyor routes and

~ destinations within the warehouse. To

do this efficiently and' accurately, we
needed carton labels imprinted with a

_ bar code that could be read by laser-

for the Panatela Div. sportswear prod-' -

ucts, and the decision was. made to
construct a new central distribution
facility for this growing line of ready-
to-wear pants, tops, and jackets. Little
Rock, Ark., was selected as the most
suitable location.

In planning the center, we were de-
termined to make use of the latest

" ideas and technology in materials han- -

dling, including on-line real-time com-
puter controls. Today, virtually every
aspect of this 425,000 square foot fa-
cility, ‘with storage capacity for 9.2
million garments, is directed by com-
puter. And, in enabling us to handle
over 44,000 stock keeping units and to
ship and receive more than 250,000
cartons each month, the scannable
business label plays a crucial role.

The scannable label )

‘Computer control of our materials
handling involves the identification
and verification of carton contents in
both receiving and shipping opera-
- tions, as well as the automatic de-
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based scanning equipment which
‘would then pass on the information,

. via an'BIM System/7, to be compared
~against data bases on the central com-
-puter, an 1BM 370/145.

‘The carton number (along with the
matching bar code) is the key to re-
ceiving, ‘putaway; replenishment, and
shipping: -operations. For incoming
merchandise, the label form is referred
to as‘the receiving tag; it is a five-part

form: produced by Courier Citizens, -

Inc.,:.South San. Francisco. For out-

- going merchandise, the label form
- used is referred: to as a'shipping tag; it :

is a single part form designed by Stan-
dard Register Co., of Dayton. Both
have preprinted numeric characters as
well as bar codes.

The system

In an overall view, the company’s
home office in San Francisco issues
cutting orders to various plants around
the country that manufacture the mer-
chandise. The same office coordinates
the transfer of the merchandise from
these plants to the Little Rock Dis-
tribution Center, and later in the pro-
cess, transmits orders to Little Rock
for shipments to retailers.

In order to move the goods in and
out of the Little Rock facility as speed-
ily and efficiently as possible, the com-
puter system, of course, plays an indis-
pensable role. The components of the
system are the System/7, with 16K
storage, connected through a 3704
communications adaptor at 7200 baud
using BTAM to the central computer
complex, which consists of an 1BM

370/145, using os/vsl with % mega-

byte storage and eight 3330 discs.
There are nine 1BM 3277 on-line termi-
nals and seven 3284 and 3286 on-line
printers, located at strategic points
about the warehouse, which connect
to the 145.

The 145 maintains data bases under
1Ms. We use batch 1Ms, in conjunction
with Intercomm, and have 17 physical
data bases (which include, among
others, “Receiving,” “Reserve,” “Prod-
uct Code Master,” “Shipping,” “Pack
and Hold,” and “Zone/Module”) and
five logical data bases.

The System/7 controls the move-
ment of the cartons of merchandise to
various conveyor sortlines in the ware-
house. There are, in fact, approximate-
ly 13 miles of wire connecting the
System/7 to the equipment in the dis-
tribution facility.

The major components of the mate-
rial handling system are: (1) con-
veyorized sort lines for receiving and
dispersing by storage zones; (2) carts
pulled along towlines for feeding car-
tons into zoned shelf storage, including
a 145,000 square foot mezzanine; and
(3) conveyorized sortlines for order
filling and shipping. The storage area
is divided into about 30 zones, and
within each zone are approximately 29
modules. These modules are further
subdivided into sections and levels.
This graded classification allows for .
accurate and speedy stocking and re- -

_ trieval of merchandise by product

code and size.

The receiving process

For the computer to .route the car-
tons to the appropriate location in the
warehouse, there are a sequence of
steps which must be completed prior
to the time the numbered bar coded
cartons pass the scanner.

Before the merchandise is actually
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received, the home office in San Fran-
cisco has informed the Inventory Con-
trol Group in Little Rock by means of
“due in” reports what specific goods by
product codes and sizes (not yet by
carton numbers) are to be expected. A
member of the control group at this

time assigns storage space in the ware-

house to the incoming merchandise.
This assignment of a predetermined
home for the goods is made at the zone
and module level via an on-line termi-

nal transaction which enters the in-
formation onto the 1Ms data bases. If

this has not been done, the incoming
goods cannot be processed.

When the merchandise arrives at
the Distribution Center, a packet con-

The detailed carton information for
each receiving tag is now associated
within the data bases to the particular
zone and module assignments already
preestablished for the goods from the
“due in” reports. In other words, the
computer now determines a location
assignment for each specific carton to
a particular zoné and module. And
again, this information is in the com-
puter before the cartons are actually
unloaded. The estimated weight of
each carton, plus contents—there is a
weight matrix by size for each product
code maintained on the computer—is
also calculated at this point for a later
check. This phase of the operations is
labeled ps1 processing.

After psI processing, and still prior
to unloading the trailer-load of car-
tons, an on-line terminal transaction is

A System/7 controls the sorting of cartons along these receiving conveyor sortlines;
each sortline is targeted for different storage zones.

taining one part of the five-part receiv-
ing tag for each carton in the truck-
trailer is taken to keypunching. After
keying and verifying, the detailed in-
formation is then loaded onto the 1Ms
data bases. The status of the carton
data is now “due in.” This detailed
information, which we refer to as Plant
Shipment Information (PpsI), contains
for each carton the bar code (i.e., car-
ton number), cutting order contract
number, product code, sizes (there
may be more than one size per car-
ton), and number of units in the car-
ton. (In one particular case, this infor-
mation- is teleprocessed directly to
Little Rock from a plant in Amarillo,
Texas, by means of a Data General
minicomputer with an auto-answer
modem using TCAM, and then edited
and loaded onto the data bases at the
Distribution Center. The possibility
exists of applying this technique to
other facilities also.)
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entered, called “Receiving Cycle Ini-.

tiation.” What this transaction does is
initiate the selection by the computer
of the particular - conveyor sortline
paths, by zone, for each carton. This
information is gathered into a table in
core, and is ready for use by the Sys-
tem/ 7-initiated request as soon as the
unloading of the cartons begins.

The “Receiving Cycle Initiation”
also initiates the printing of “Putaway
Guides” on an on-line 1BM 3286
printer located in Receiving. The put-
away guide contains the following in-
formation: the conveyor sortline num-
ber, the zone number associated to the
cartons which will be routed down
that particular sortline, the product
code, and the number of cartons by
product code. The guide also identifies
the predetermined storage modules
within the zone the product codes are
assigned to.

Also, the number of cartons to be

routed down a particular sortline, di-
vided by the number of cartons a tow-
line cart will hold, determine the num-
ber of putaway guides printed. There
is one putaway guide attached to each
towline cart. The towline carts are
routed from the receiving area to the
storage area, -also automatically, by
means of cables in the floor (just like
the San Francisco cable cars—but
without the hills).

Unloading
The cartons are now ready for un-

loading onto the conveyor system.
Each carton passes the laser beam
scanner which reads the numbered bar
code, thus indicating to the System/7
that this particular carton has physi-
cally entered the actual receiving pro-
cess. -

The carton then passes over an in-
motion scale which weighs it; the car-
ton’s weight and number are trans-
mitted by the System/7 to the 145.
(The status of the carton is now
changed to “in-process.”) If this
weight differs from the estimated

- weight as calculated during the psI

processing, the carton is “rejected”

‘from the sortline by being routed to

the Quality Assurance (QA) area, and
is so flagged on the data bases. In Qa, a
self-adhesive “rejection reason” label is
printed on an 1BM 3284 printer, which
includes enough -information—carton
number, estimated weight, actual
weight, rejection reason, and receiving
cycle number—so that corrective ac-
tions may be taken.

Say there is a shortage of a pair of
pants in the carton. The “reserve” data
base is now changed to reflect the
actual contents of the carton, and this
is done on-line. (The “receiving” car-
ton data base is not altered, in order to
reconcile with a manifest which also
accompanies the truckload and is to be
discussed shortly; in other words, the
“receiving” data base equals what is
on the manifest, while the “reserve”
data base equals actual receipt.)
These cartons are now returned to the
conveyors for proper storage sorting.

Those cartons which were not re-
jected for weight .discrepancies con-
tinue moving on the conveyors. The
145 does all the analysis such as the
weight checking just mentioned, sort-
line routing, random auditing, and
specific auditing (plant, contract,
manifest, particular product codes).
By definition, auditing is the checking,
in QA, of say 10% or 20% (or some-
times even 50% ) of a shipment to see

~that the quality of craftsmanshxp in

the manufacture of the clothing is up
to preset standards. Such audits can
be requested on-line for each truck-
load, as desired.

The most important advantage of
this automated system is that it knows
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where every carton is at every mo-
ment. The cartons not rejected or au-
dited do not stop moving on the con-
veyors, The System/7 uses photocells
to track the cartons throughout the
entire routing operation. The 145 must
respond to a routing request from the
System/7 within an average of two
seconds, or the System/7 will auto-
matically route the cartons into QA
with an appropriate message printed
on the System/7 console. ,

At the conclusion of the receiving
process, an on-line “load reconcilia-
tion” report is requested by a checker
for comparison ‘of the cartons actually
received to what the manifest that ac-
companied the incoming truckload
states. If there are discrepancies, a
“manual discrepancy” report is pre-
pared and forwarded both to the plant
from which the truckload originated
and to the home office.

“Putaway” _
The cartons now at the end of the

incoming conveyors are at this point
routed by towline carts to the ware-
house storage area and “putaway.”
The stocker references the “Putaway
Guide” attached to the towline cart
which directs him to place the cartons

o

Clockwise: At the start of the receiving cycle, each carton is
scanned, its weight (carton and contents) relayed from an in-
motion scale to the System/7, and if “rejected” from the sort-

in the proper zone and module, and
also to “active” and “reserve” storage
locations within the zone/module. Al-
though not mentioned above, the “ac-
tive” determination is also made during
psI processing. This designation would
be made for a newly set up module
where there currently are no goods, or
when an already designated ‘“active”

bin has been flagged by computer “re-:
plenishment” (to be discussed shortly) .

as “‘stocked out.” (A computer con-
trolled noncontact air driven “Label
Aire” device flags those cartons as “ac-
tive” during the receiving process by
automatically placing a green self-ad-
hesive label on the carton.) The “re-
serve” status is exactly what the desig-
nation implies. On the data base the
stock is kept as units, in the “active”
bins, and as both units and cartons (by
carton number) in “reserve” bins.
(Actually only one carton is physically
open at any one time in a given active
bin.)

The preassigning of goods (before

. the actual unloading) was made down

to zone and module, and appears so on
the “Putaway Guide.” The stocker
now places the merchandise into sec-
tions and levels. In order for the com-
puter to keep track-of the units down

Toployes #
* oARToN wzise 7T

CARTUN CRRATION

to the most precise level, the stocker
must keep the computer informed of
this section/level information. This is
done by the stocker removing a form
which is another one of the parts of the

~ original five-part receiving tag for each

carton; it has been included in a poly-
ethylene envelope which is attached to
the front of the carton. On this form is
a preprinted area on which the stocker
now records his employee number and
the zone, module, section, and level for
the particular carton; the carton num-
ber is preprinted.

These forms with section/level in-
formation are periodically gathered
throughout ‘the day for keypunching
and processing on-line. During this on-
line processing, the carton status is
changed in the data base to “allocat-
able,” and audit logs written to a data
base. A check is made by computer on
whether the carton number is valid, the
location recorded for the carton con-
tents by product code and size is valid,
etc. If there are any exceptions, they
appear on an on-line “exception re-
port” which is generated at the comple-
tion of each batch and logged on a
data base. These exceptions (such as
stocking in the wrong place), are then
researched and corrected via an on-line
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line (say for weight discrepancy), is routed to Quality Assur-
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e Bt

ance where an on-line printer produces a “reject” message. A
terminal operator in Quality Assurance keys in corrected data
to keep the data bases current and accurate. .
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WAREHOUSE

terminal and removed from the excep-
tion list. To ensure that proper action
is taken for each exception, no excep-
tion is deleted from the data base until
the situation is actually corrected.

“Replenishment”
As units are shipped out throughout

the day, the “active” bins are being
depleted. To ensure that “active” bins
do not “stock out” during the order
filling cycle, the “replenishment” pro-
gram determines the amount of goods
that should be moved from “reserve”
to “active.” This determination is
based, again, on the bin size (number
of inches), packing factor (number of

Cartons are sorted down a receiving sortline. From sortlines to storage shelves and

garments per inch), the bin’s current
unit quantity, and the quantity to be
picked from that particular “active”
bin.

The system then generates the ap-

" propriate number of “replenishment”

cards, which are prepunched 80 col-
umn cards containing the carton num-
ber, “reserve” location (zone/module/
section/level), and the “active” loca:
tion (zone/module/section/level) the
goods are to be moved to. The stockers,
of course, use these cards to move
cartons from “reserve” to “active.” As
the cartons are selected by the com-
puter for “replenishment,” the status of
that carton on the data base is updated
accordingly; and the cards, after the
relocation of the merchandise, are re-
processed on-line to verify the move-

from storage shelves to shipping, cartons are moved on towline carts attached to
cables in the floor. (Note the putaway guide attached to the clipboard on the towline

cart.)
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ment of the goods, to make appro-
priate inventory adjustments, and to
generate “audit logs.”

Data base synchronization
At the time carton statuses are up-

dated on the data bases, an “audit log”
is generated. The audit log contains the
program number, date, time, the par-
ticular 3277 terminal (if on-line) re-
questing the transactions, the carton
number, product code, size, units, and
“before and after” inventory balances
for that particular product code and
size. All inventory adjustments, pro-
cessed either on-line (98% are) or
batch, generate an audit log, which
reflects the movements of goods from
one inventory category to another.
These audit logs are merged on a
fiscal month’s basis and maintained for
a fiscal year. It is possible to track the
receiving history of a carton or prod-
uct code and size by these audit logs.
On a daily basis, the audit logs are

"used for balancing forward the inven-

tory reports by category within the
Distribution Center. These logs are
also transmitted to San Francisco to
maintain the home office’s inventory
synchronized with ours. (Transmission
is accomplished through use of a 4800
baud modem and a wATs line on a dial-
up basis.)

The level of precision of inventory
at the home office is not maintained by
zone, module, section, and level as ours
is, but rather on a total product code
and size basis. In addition to controls
verbally verified, computer operator to
computer operator, at the time of trans-
mission, a daily control Twx is also
transmitted between the Little Rock da-
ta control section and Panatela Inven-
tory Management in the home office.
These controls ensure that the process-
ing of all adjustments be timely and
accurate at both Little Rock and the
home office.

Order allocation
Customer orders are - channeled

through our San Francisco head-
quarters and are received from sales-
men on a daily basis. The orders are
entered into the system via OCR, using
each salesman’s original handwritten
order form. Any edit errors generated
at the time the orders are scanned are
corrected via an on-line terminal trans-
action, (The home office computer
center consists of 1BM 158 and 145
mainframes.)

Once the orders have been booked,
assuming all errors have been cor-
réected, they are then allocated accord-
ing to dates, percentages.of comple-
tion, inventory availability, etc. The
allocation process matches the orders
against the inventory which Little
Rock has transmitted to the home of-
fice on a daily basis. The allocation
process also prepares a daily workload
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file on tape to be transmitted to Little

" Rock via tape-to-tape transmission,

and which contains information such
as customer name, address, special
handling and shipping requirements,
along with product code, size, and unit
detail information. As these orders are
placed on the file, they are also added
to the home office “Outstanding Pick-
ing Ticket” file (orders allocated, but
not yet updated as shipped).

Once the allocated workload tape
has been received at Little Rock, it is
processed through a series of batch
programs which takes both the “carry
over” orders (those not yet completed)
plus the new orders just received, and
reloads the data bases to be used in the
next day’s on-line processing. During
this series of programs, the individual
customer’s orders are divided into
work units based on quantity, styles,
colors, sizes, warehouse locations, and
packing factors (garments per inch).
Then for every carton generated for a
shipment, the computer generates a
bar coded picking ticket label form.

We wanted the bar coded shipping
labels to serve as both picking tickets
and packing slips, to provide records
of order fillers’ work (because wages
are based on ‘incentives), and to have
preprinted numbers that could be read
at a distance. After sevéral design con-
ferences with, Standard Register and
some test runs, we developed a one
part continuous form, prepared as a
pressure sensitive label, 312” by 1478”,
and divided into two sections by a ver-
tical perforation. The left side is the
shipping label, with an eight digit con-
secutive number printed in both nu-
meric characters and bar coded lines;
the right side is the packing slip. The
bottom sixth of the shipping label side
of the form is used for incentive cou-
pons. There are five of these coupons,
although normally only one or two
may be used, and they are die cut to be
easily removed without disturbing the
test of the form. - :

Each ticket carries detailed informa-
tion about the customer (such as
name, address, purchase order num-
ber, and account number), shipping
instructions (including date), insur-
ance, zone, prepaid or collect, weight,
truckline carrier or ups, fee amount,
the total number of cartons making up
this order (number “4 of 10,” for
example), the number of the carton,
and where in the shipping zone the

"carton is to go (such as by sortline,

rack slot, and carrier dock). All the
information printed on these tickets is
retained in the data bases so that any
time a particular label’s bar code num-
ber is transmitted, the computer can
match it against specific data pertinent
to that section of the order, and that
section only.

September, 1976

The continuous forms. go through a
bursting procedure, and are sent to our
customer service department for re-
view of any special handling instruc-
tions, expediting, or other required
processing.

No inventory adjustment takes place
at the time the picking tickets are gen-
erated. The quantities allocated are in-
dicated as such in an ‘“allocated”
bucket within the “stock master’s” data
base. During the “end-of-day ship-
ping” processing, at which time the
completed order is actually removed
from the data base, the “active” inven-
tory is then. adjusted for the appro-
priate number of units shipped, along
with the “allocated” inventory adjust-
ment. Also, appropriate audit logs are

.

The bar coded shipping label, designed by Standard Register Co. of Dayton, serves as

code, size, and quantity of each item to
be placed in the carton. The size of the
carton needed (six sizes are available)
is indicated as well, based on the
“packing factor.”

After the units have been picked,
this packing slip portion of the ship-
ping label is placed inside the carton.
The next zone for additional filling of
the carton is determined by the infor-
mation printed on the packing slip.
The order filler places the carton in a
transfer container, manually adjusts
the light reflectors to match the next
zone, and places the transfer container
with the carton inside on the conveyor
system. :

As the transfer container moves
along the conveyor, it passes through

both a picking ticket for order filling (left side), and a packing slip (right side). The

order filler is removing an incentive coupon.

generated to reflect the movement and
shipment of inventory; these audit logs
are processed similarly to the audit logs
used for “putaway.”

Order filling process
In filling orders, it is possible that a

carton will be required to go through
more than one zone, and for each zone
there is a different person to fill the
order. (It is for this reason that several
incentive coupons are on the picking
ticket.) For each zone, the computer
imprints the date, number of units re-
quired, and the standard allotted hours

(sAH) per unit (this is the amount of

time allotted to fill a carton). The
order filler removes the relevant cou-
pon and attaches it to a tally sheet
which gives a complete record for pay-
roll purposes. (We have plans to auto-
mate the data collection of these incen-
tive coupons.) :

The packing slip side of the form
also provides customer information,
but no address. Here are listed the
zone, module, section, level, product

scanning points. The light reflected is
used as a command to open or close
specific gates, and to keep-the carton
on track to the next designated zone.

Routing by computer

Throughout the day, orders are
completed and shipped from the Little
Rock Distribution Center. The com-
puter handles the routing of all cartons
over the shipping conveyor systems. As
a shipping carton, now automatically
taped and sealed, passes the last laser
beam scanning check point (for weigh-
ing), it is directed either to a specific
shipping conveyor line, or to a Ship-
ping Inspection Area (S1A).

Because the picking ticket detail in-
formation is available on-line, we have
the ability, in addition to a built-in
random carton audit and weight check
via an on-line transaction, to audit on
a percentage basis any particular
zone(s) within the warehouse. The
carton(s) to be audited, weight checked,
or special handled are routed to sIa,
where a label is printed on a 3284 on-
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A lot of computers
offer multi-level batch
processing, or RJE,
- orrealtime, or
‘interactive timesharing.

But only

Harris

offers all of it,
“concurrently.

Only Harris delivers multi-use concurrency.
Our high performance S100 and S200 packaged
systems, combined with our responsive VULCAN
operating system delivers simultaneous compute
services to each user. As well as simultaneous
individual user access to the system.

The S220, shown here, is packaged around
the most powerful CPU in the industry. Dozens of
benchmarks, including Whetstone, prove the
S$100/5200 series superior performance. The
S220is one of 6 packaged systems available today,
starting at $85,000. All operate with COBOL,
FORTRAN, BASIC, RPG II, FORGO, SNOBOL,

HARRIS

and extended BASIC. And all 6 in the series
deliver multiple RJE, multi-level batch processing,
multiple interactive timesharing, and real-time
processing...all at the same time. If your need is
distributed processing, time-sharing, data base
management, or any kind of multi-use concur-
rency, benchmark the S100/5200 packaged
systems.

Only Harris gives it all to you, concurrently.
Write Harris Computer Systems, 1200 Gateway
Drive, Fort Lauderdale, Florida 33309. Europe:
Techmation N.V., Gebouw 105/106 Schiphol-Oost,
Netherlands.

JL/L/'I.‘ COMMUNICATIONS AND
w INFORMATION HANDLING
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WAREHOUSE

line printer indicating the reason the
carton is being routed to this area. The
carton is opened in SIA, checked, and
. an appropriate on-line adjustment
" made; it is then sent back along the
conveyor for retaping and sealing.

Shipping

The shipping data bases are reloaded
daily during the batch “order process-
ing” flow, and we have the ability to
consolidate new customer orders with
existing ones from the same customer.
Such order consolidation has reduced
shipping costs considerably, and per-
mits printing of only one “bill of lad-
ing,” which includes all the order num-
bers consolidated under that particular
“shipment” number.

Also, we not only have the ability to
ship orders on the same day the pick-
ing tickets go on the floor, but we can
fill orders ahead of the shipping date,
maintain the completed order’s loca-
tion on the data bases, and then just
prior to the shipping date requested by
the customer, have the system auto-
matically generate “pull sheets” for
these orders. ,

At the time each uniquely bar coded
carton is scanned and weighed, if it is

also to be routed ups, the customer’s
zip code, actual carton weight, and a
UPs rate table are then used to calcu-
late the shipping charges on-line. The
carton is then routed down the uPps
conveyor sortline, and a UPs manifest
entry is generated and printed on a
3284 on-line printer located on the
shipping dock.

Uniquely coding each carton within

an order has theoretically permitted
the entire order (the separate cartons)
to be filled simultaneously (parallel
picking) within the warehouse. The
computer is also responsible for having
the order put together on the shipping
dock. Therefore, the order fillers them-
selves do not have to ensure that the
order is completed.

Advance information, generated at
the same time the picking tickets are
generated, informs the shipping fore-
man how many consolidation racks
will be needed, what sortlines will be
used that day, and how much space is
needed for specific orders. ’

Because the number of cartons in an
order is clearly indicated on each label,

the freight handler knows when they -

are all present. Since the completion
information has been collected by the
computer, it then prints on a 3286
terminal located on the shipping dock
the “bill of lading” for that shipment.

During the “end-of-day shipping”
batch flow at night, those orders which
have been completed are dropped from
the Little Rock data bases, and “audit
logs” are generated which are then
transmitted to the home office to re-
lieve the “open picking ticket file” and
to generate invoices. If for any reason
the orders could not be shipped com-
plete, an appropriate on-line adjust-
ment is made in s1A which is reflected
by audit logs that are also transmitted
to the home office. If the nature of the
adjustment is such that a back order is
required, the portion of the order that
was shipped is billed, and a back order
is generated and placed on an “open
order” file to be allocated when the
inventory becomes available.

Conclusions :
The uniquely numbered cartons

which are both man and machine
readable have provided us with a
method to keep track of, and deter-
mine the status of, inbound as well as
outbound cartons, orders, and ship-
ments. There is, in other words, com-
plete control of all carton movements
by the computer at all times. To find
out where any one carton is in the
process, one has only to go to the
nearest terminal and key in the carton

number to find out the status of that

Clockwise: Filling an order; carton in transfer container travers-
ing more than one zone for order filling (light reflectors guide
it to proper zones); Shipping Inspection Area for audits, weight
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checks, and special handling; consolidation racks in shibping
area containing completed orders (a bill of lading is under the
top carton-of second rack).
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STARAN classifies
_ crops over 26 times faster

When NASA installed
. Goodyear’s STARAN® associative
processor at the Johnson Space
Center, their goal was to improve
~ speed and volume of image
processing for the LACIE (Large
Area Crop Inventory Experiment)
program. The challenge was
classifying billions of data bits
from satellite images to help
LACIE personnel determine wheat
acreage.

Now STARAN has proven it
can do the job over 26 times faster
than was ever possible before.

or NASA.

In only 8 minutes, STARAN
classifies approximately 7.6 million
acres into 10 distinct classes
of data. Previously, it had taken
conventional computers over
3% hours to categorize these
same images.

By combining content
addressability with parallel array
arithmetic, a unique capability to
process thousands of picture
elements at once produces dramatic
improvements in image
throughput. That’s why the
STARAN processing system is

GOODSYEAR

unmatched in its ability to solve
complex problems involving
operations on many similar data
streams or high-speed searches of
many similar file records.

So before you invest a lot of
money in a high data rate digital
system, invest a little time to look
into STARAN. It works for
NASA. It can work for you too.

For complete information,
write to Wayne Brubaker,
Goodyear Aerospace Corporation,
Akron, Ohio 44315. Or call him at
(216) 794-3631.
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Sanders Data Systems Group, Nashua, N.H. 03060 :

Help! I've got a growing need
to know more about your 8170.
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THE SUNSHINE STATE

OFFERS HIGHER PROFIT
POTENTIALS TO ELECTRONIC
PRODUCTS MANUFACTURERS
THAN ELSEWHERE IN THE
COUNTRY!

Florida’s substantial labor
and operating cost advantages,
plus ready access to the markets of
the United States, Latin America and
the world, combine to offer a unique
profit opportunity for a Florida-
based manufacturer.

Before you make any decisions
regarding your business, this new industry
study documenting Florida’s position
should be reviewed carefully.

To get your copy of Florida Profit Potentials
in Electronic Products Manufacturing, write or call;

. Joe Hennessy, Director

‘ . Division of Economic Development

‘ Florida Department of Commerce
[ 107 W. Gaines Street, Room 103D

WE’RE MORE THAN SUNSHINE (5532550, Florida 32304
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DATAMATION
35 Mason Street". "
‘Greenwich CT 06830 P SR

- Please send me _-._ = Datamation Umbrella(s) for $13.95
-each plus $1.for. shipping.and handling. Enclosed is my check

~ or money order. Offer good in U:S;and .Canada.
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WAREHOUSE

carton. Or, information that can be
displayed can also be used, along with:
other on-line transactions, to track
down the status of orders, shipments,
and/ or manifests.

The speed and accuracy which this
warehouse automation has made pos-
sible—all the hardware (except for'
certain standard items) and the soft-
ware was developed specifically for this:
Distribution Center—enables us to
both ship and bill any size orders in
one day. We can also unload and allo-
cate 2,200 cartons (or two trailer-
loads) of goods in the same day; of
course we can just unload considerably
more than that in a day.

But perhaps most important, we -
now have the most accurate inventory
of any Levi Strauss facility ever, which
is the real key to filling orders fast.
Furthermore, the Little Rock Distribu-
tion Center has been built for expan-
sion; it can be doubled in size, and the
ability to handle the output of other
divisions is available.

Due to the success of this facility,

[ there are plans to modify the Amarillo,

Texas, and Florence, Kentucky, Dis-
tribution Centers to utilize some of the
same system theories on which the
Little Rock operation is based.
Further, future plans include install-
ing “on-line invoicing, examining the
use of portable pen scanmers to do
physical inventory by hand (since the
bar coding of each carton is there), in
addition to the increase in our capacity
and workload just mentioned.
In brief, we have very successfully
controlled and expedited the receipt,
storage, and shipment of our fast grow- -
ing Panatela sportswear line specifical-
ly by use of the “bar code technique”
-in conjunction with sophisticated com-
puter systems. E<3

Mr. Benson is the data processing
manager of Levi's Panatela Divi-
sion Distribution Center, Little
Rock, Ark. He was formerly com-
puter operations manager at the
center, and prior to that, project
leader for on-line real-time systems
at Bobbie Brooks, Inc. of Cleveland.
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Four problems in Data PrOcessing Documentation
...and how Wright Line's New

Documentation Handling System
helps you solve them...

e

The many different sizes and shapes of documen- Various documentation that is used together should
tation . . . manuals, computer reports and listings, flow be filed together. Even special purpose equipment
charting and layout forms, punched cards and even doesn’t allow you to intermix different sizes and shapes.

magnetic files . . . don't fit properly into conventional

office equipment. i )
Documentation moves physically from place to

Reference documentation should be at your place; in systems, programming, operations and
fingertips. Existing equipment does not recognize _user departments. Existing equipment does not provide
both a filing mode and a reference mode. total compatibility at all locations.

line. You can choose from a wide variety of
equipment designed for both filing mode and
reference mode use. The line is so complete
you can configure work station and library
environments to your exact needs from the
ground up or add new organization and con-
trol by combining elements of this new
system with your existing furniture.

DOCU-MATE"

Documentation Handling System provides
the answer to these problems and gives you
the tool you need to organize and control
your D.P. Documentation System.

With its new center hook hanging concept,

Wright Line’s documentation handling system pro- Get complete details on this exciting new way to organize
vides hanging cartridges for software, hardware and user and control your Data Processing Documentation System.
manuals; hanging cartridges for print-out reports and Circle the readers’ service number or write today
listings; hanging binders for user output reports and Wright Line Incorporated,

hanging folders and document holders for every size and 160 Gold Star Boulevard,

shape of documentation including cards, microfiche, flow Worcester, Mass. 01606.

charts, layout forms and project correspondence. And,

each device fits interchangeably into all equipment in the ‘ LINE

Offices and representatives in principal cities throughout North America
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Built, backed and priced
to sharpen your competitive edge.

The 990/10 minicomputer from TI
- brings superior value to both you and
your customers.

Starting with field-proven
hardware, the 990/10 delivers the
reliability you expect from TI. And
all the off-the-shelf support you need

for user applications. You get standard

software languages, a broad choice of
peripherals and nationwide service.

Built for more processing power.
The 990/10 is the most powerful
* member of the 990 computer family.
Its architecture provides features that
give you maximum processing power
for your money. Like hardware mul-
tiply and divide. A 16-level hardware

Peripheral Interface Modules

interrupt structure. 16 registers ar-
ranged in a workspace concept. I/0
that’s directly programmable through
the Communications Register Unit
(CRU) and autonomously through a
high-speed data bus. And bit, byte
and word addressing of memory.

Built for system flexibility.

In small or large configurations,
the 990/10 design provides surprising
flexibility for a small investment.

The CRU, with up to 4096 I/0 lines,
reduces interfacing costs by keeping
controller complexity to a minimum.
The TILINE* asynchronous high-

*Trademark of Texas Instruments.

Model 913 Video Display Terminal

speed data bus can support both high-
and low-speed devices and takes
advantage of design simplicity for
simultaneous data transfer between
peripherals, the CPU and memory.
With the 990/10, you get a power-
ful instruction