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'We should have &
called it CP-unlimited.

After all, it is the most advanced operating system around.

And it’s already been proven. And tested. (As any of our customers will tell you.)

Plus, CP-V does give you simultaneous access in five modes. Real Time. Time-sharing.
Multi-programmed Batch. Remote Batch. Transaction Processing.

There is the additional fact that Control Program Five (CP-V) ties together Xerox
Distributed Multi-use computer systems.

And that CP-V is a key reason why our approach to hardware and software really
works. (We’ve combined a unique hardware interrupt structure with independent
processors and multi-port memory.)

All of which means you can talk to your computer and have it talk back to you
intelligently. When you want to. -

Not to mention that linking up CP-V to your present computer system presents
minimal conversion problems.

It means more computer accessibility for more people in your company. Which
means a smarter company. Which could mean a more profitable company.

And you can find out about CP-V for your company by calling (213) 679-4511, ext. 950.
Or drop us a line at Xerox Corporation, Dept. I 5-08, 701 S. Aviation Blvd.,

El Segundo, California 90245.
So why’d we merely call it CP-V instead of CP- Unhmlted?
Modesty

XEROX

XEROX® is a trademark of XEROX CORPORATION.
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In a Down Economy
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of this decade may be for capital, not
customers.
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Beat the printer
- paper shortage.

As you well know, the price of printer paper continues to go
up as the supply goes down.You can alleviate this problem
with a Kodak computer output microfilmer that uses micro-
film instead of paper. Think of the paper and distribution
savings. Send for our informative booklet that gives you

all the facts.

Mr. G. A. Dresser, Eastman Kodak Company,
Business Systems Markets Division, DP5788,
Rochester, N.Y. 14650

Please send me a copy of “Microfilm...May Be The Answer.’

Name Title

Company
Address

City ' State

Zip— Telephone

Circle 92 onreader information card or mail the coupon.
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36.5" wide Model DP-7
chart paper $13,500
1800 steps/sec. including

plotting speed

FOR OFFLINE, ONLINE OR REMOTE BATCH PLOTTING
In any plotting application from drawing contour maps to plotting ra-
diation therapy isodose distributions, the C@MPL@T model DP-7
Digital Plotter gives you more performance for less cost. Provides
1800 steps per second plus a full 36.5" wide chart surface (150" long)
and three automatically selectable pens. Write today for details,

brochure. ® A registered trademark of Houston Instrument

NeUSEEN | JHEom
instrument PANY

DIVISION OF BAUSCH& LOMB (@)

ONE HOUSTON SQUAHE (at 8500 Cameron Road) AUSTlN. TEXAS 78753
(512) 837-2820 TWX 910 - 874-2022 cable HOINCO

Rochesterlaan 6 8240 Gistel Belgium
EUROPEAN OFFICE Phone 059/27445 Telex Bausch 19399

3 automatically
selectable pens
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In a DP Operation

THE SUN NEVER SE
ON ADR SOFTWAR
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Day and night ADR software products are an integral part of over
4,000 installations worldwide. ADR’s famiily of related management
and programmer aids cuts DP costs at every phase of system life.
They are talent amplifiers which simplify life for managers, analysts,
and programmers.

When a system is in the design phase, before source code exists,
AUTOFLOW Il will generate system charts, design specifications,
and logical flow charts. And ADR’s System Analysis Machine (SAM)
will yield accurate forecasts of the impact of a new application on
site resources.

If Structured Programming is adopted, MetaCOBOL provides the
essential link between the special SP verbs and compilable COBOL
—making the program self-documenting and properly structured
right from the beginning of the design phase.

During implementation, The LIBRARIAN stores, manages, and
controls access to source programs as they are written, MetaCOBOL
reduces programmer effort by means of its flexible facilities for
coding and testing. -

ROSCOE, ADR's time-sharing executive, enables conversational
programming and debugging at the terminal—greatly reducing
programmer man-hours.

During verification, operational support, and enhancement, AUTO-
FLOW Il helps programmers make revisions by identifying all state-
ment label and data references, pinpointing data-structure inconsis-
tencies and doing other cross-program auditing, and automating

much of the detailed labor of updating system documentation.
During these phases, MetaCOBOL relieves the programmer of re-
petitive coding and enforcement of site standards. The LIBRARIAN
maintains the source program library and controls access to it.

When the time comes to convert production programs — for exam-
ple, to work with a data-base manager or to adapt to new hardware
—SAM, AUTOFLOW Il, The LIBRARIAN and MetaCOBOL continue
their usefulness in forecasting the impact of the changed programs
and systems, and then in converting and redocumenting them.

Each ADR product is a complete package —not just a program.
It includes full documentation and on-site support.

No matter where you are in the world, there is an ADR-trained
representative to help you install your product, train you in its use,
and ensure its continued.usefulness.

ADR is the only software company with more than 40 branch offices
and representatives in 26 countries —each staffed with ADR-trained
technicians. One of the oldest independent software houses still in
existence, 16-year-old ADR has 4,000 installed products in place.

With its support of active user groups, and its program of con-
tinuous maintenance and enhancements, ADR assures customers
of thoroughly tested, reliable software of constantly increasing
power and effectiveness.

Write for information on how ADR products can contribute to the
“effectiveness of your installation or contact any ADR office.

1% APPLIED DATA RESEARCH e sorrwage suioess®

Route 206 Center, Princeton, N.J. 08540 (609) 921-9100
ADR software products: in use at over 4,000 installations worldwide.

Branches in Boston, Chicago, Cleveland, Houston, Los Angeles, New York, Pittsburgh, Princeton, Washington, D.C.
Representatives in Australia, Austria, Belgium, Brazil, Canada, Denmark, England, Finland, France, Germany, ltaly, Japan, Korea, Mexico, Netherlands, Norway, Philippines,
Puerto Rico, Singapore, South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand.
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letters

VS: Virtually Stipulated?
On November 22, 1974, I wrote to you
to correct an error in your November
_issue (p. 11). You had stated “. . .
when Control Data signed its antitrust
settlement with 1BM last year, IBM
stipulated that cbc not be permitted to
join the ci1a.” I said [January, p. 9],
“that is absolutely not true. No such
agreement was made or even consid-
ered.” I reaffirm that statement.

I note that you printed a rebuttal
quoting the affidavit of a person who
was not a party to the settlement, a Mr.
Miller. Mr. Miller in his affidavit re-
ports his conversation with Control
Data’s outside counsel, Mr. Lareau,
but even that recollection does not in-
dicate that cpc is prevented from join-
ing ciA by an agreement with 1IBM.

If you were interested in whether a
simple point was right or wrong, you
might have checked with the parties
involved.

Frank T. CARY
Chairman

IBM Corporation
Armonk, New York

. . . Your reply [to Mr. Cary’s letter]
was that 1BM and cpc lawyers stipu-
lated that “neither Control Data nor ‘ts
attorneys would use other - vehicles
such as the Computer Industry Asso-
ciation . . . to pursue the substance of
the Control Data complaint against
BM.” Using an organization for a par-
ticular pursuit, and joining it, are quite
distinct from one another. An apology
and retraction would have been more
in order. )
T. F. MURPHY
Marketing Representative
IBM Corporation
New York, New York

. I suggest you reread your reply.
There is a world of difference between
“not being permitted to join the ciA”
and “use . . . the Computer Industry
Association . . . to pursue the sub-
stance of the Control Data complaint
against IBM. . ..”

While your statement in no way
contradicts or negates what Mr. Cary
said, the first sentence insinuates that it
does. Let’s tell it like it is.

THEODORE J. STONE JR.
Senior Technical Analyst
GTE Data Services

Tampa, Florida

March, 1975

Perhaps Mr. Cary might find the quo-
tation used in answering his letter “en-
lightening,” but I certainly did not.
The person quoted, Mr. Ralph E.
Miller, is reporting what was told to
him by another party, Richard Lareau,

who was himself reporting only an in-

terpretation of an agreement with yet
another group of people.

I am enlightened only that DATAMA-
TIoN doesn’t recognize the difference
between first- and third-hand accounts.
I have no great love for 1BM; on the
other hand, if your answer to Frank
Cary’s letter represents general edi-
torial policy, DATAMATION’s credibility
is also in serious jeopardy.

STEVEN WORONA
Technical Associate
Department of Computer Science
Cornell University
Ithaca, New York
Datamation’s interpretation of the af-
fidavit by Ralph E. Miller, a Justice
Dept. economist, was that the under-
standing between IBM and CDC was
in effect a stipulation that CDC not be
permitted to join the Computer Indus-
try Association (CIA). We come up
with the same interpretation again
when we reread Mr. Miller's affidavit.
Others may come up with differing
interpretations and we respect their
right to draw their own conclusions
from the record. It should also be
noted that Mr. Miller’'s affidavit was
filed in the IBM-Justice Dept. case,
and IBM's attorneys in that case insti-
gated a press gag order that forbids
discussion with the press of any as-
pect of the case by either IBM or the
Justice Dept. Thus, IBM’'s gag order
prevented Datamation from obtaining
complete clarification on the issue
from either Mr. Miller or IBM.

Bugged down under .

I found Ted Withington’s article in the
January issue (“Beyond 1984: A
Technology Forecast,” p. 54) very in-
teresting. The execution times asso-
ciated with individual operations in
computers are being measured in mi-

‘croseconds if not nanoseconds; but the

execution times for fixing bugs will still
be measured in gigaseconds! Surely by
the time another decade has elapsed
the purveyors of hardware and soft-
ware will have devoted some portion of
their resources and the new technology
to the worthwhile objective of reducing
the cycle time for bug fixing to, at
most, a few hundred kiloseconds.
ROBERT M. GORDON
. Director
Computing Services Centre
Victoria University of Wellington
Wellington, New Zealand

A plug for tradition

Your January “Look Ahead” column
carried a lead item on the discounts
offered by non-1BM peripheral sources.

In it you list four companies whom
you label as “. . . the traditional plug
compatible manufacturers.”

Memorex Corp. was not listed, ap-
parently for failing to qualify as tradi-
tional, our compatibility dating back
only to 1968. This oversight is, say,
similar to compiling a list of leading
computer industry publications and
failing to include DATAMATION.

: R. V. SPELLERI
Manager

Corporate Public Relations
Memorex Corporation

Santa Clara, California

We wouldn’t want to be left out either.

Supporting a stand
Speaking as one member of the aAcM

Council, and as chairman of the acM
Committee on Computers and Public
Policy, I would like to correct a mis-
impression that may have been con-
veyed by the December Look Ahead.
It was stated there that the Acm Coun-
cil resolution on universal identifiers
took a “limited” stand, and that the
resolution as passed was a “watered
down” version of the one proposed by
the committee.

Actually, the resolution as passed is
stronger. The two are identical except
for the last paragraph, which was
amended to make it clear that the AcM
Council is opposed to the use of all
universal identifiers (in the absence of
legislative safeguards against misuse),
not just the Social Security number,
and that what we seek is the passage of
corrective legislation, ‘on which the
resolution as proposed said nothing.

Short of urging irresponsible radical
action, I don’t see how we could have
done anything stronger than that, and
I don’t understand in what sense the
stand is “limited.” All this would be
true even if it were not for the fact that
in taking any such action, the AcM was
breaking new ground for itself, since to
my knowledge we have never before
taken a stand on any public policy
issue. .
DanNIeEL D. McCCRACKEN

. Ossining, New York

Registering complaints

Mr. Lias’ December article (“On-line
vs. Batch Costs,” p. 69) comparing
batch versus on-line data entry costs
for a college admissions system has, in
my opinion, an error density that bog-
gles the mind. I reread it several times,
with increasing puzzlement.

Back up a disc file onto punched
cards? Code a good on-line program in
five hours? Verify at the punch point?
A million dollar processor?

We all love tubes, of course! But
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letters

they are not cost-effective devices for
data entry near a computer site be-
cause they are more expensive than off-
line devices, and because they absorb
data much more slowly. The virtue of
instantaneous verification is significant
in a cost analysis only if either the data
is critical (a patient’s temperature, for
instance), or one heckuva lot of errors
are being made.

The batch system described is not
the most efficient one for this applica-
tion. The tube cost estimate assumes
that the other two-thirds of the hard-
ware day is fully utilized. The ore tube
mentioned would be swamped for days
after fall registration. . . . the list of
deliberately ignored drawbacks to the
on-line position is nearly endless.

BEN SHELTON

Assistant Director of Computer
Services

Associated Colleges of Central
Kansas

McPherson, Kansas

with the onething you
beenwautmgfor.* ﬁ

Every feature you'li'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; fourteen 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. The 45" model is around

$239, for instance.
Write to us for complete
information.

OPTIMA

] Optima Enclosures, a division of Scientific-Atlanta, Inc. 2166
Mountain Industrial Bivd., Tucker, Georgia 30084 or call (404) 939-6340
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The author replies: 022 Keypunch
Machines purchase for $3,550. One
terminal, two 202 Data Sets and the
front end port together purchase for
$3,300. Thus the tube is not more
expensive.

The absorption of data by a termi-
nal is slower, but. is offset in the anal-
ysis by the increased human activities
and operations attention which the
merges incur.

Admissions officers from all parts
of the United States have visited the
college [Ocean County Community
College] to assess the system. The
software has been successfully in-
stalled at other sites. Visitors are
welcome. :

As is the case with most “on-line” data
entry systems, Mr. Lias merely trans-
ferred the data entry task to the user
group at an increased cost. Exactly
what the cost is to the user is ignored,
but more than likely it is several mag-
nitudes greater than that of a batch
system.

Another fallacy is the statement that
the file is clean, up-to-date, and ready
for reporting at all times, but I suppose
like most “on-line” systems, Jeannie
(the Genie) blinks her eyes and all
30,000 data items are instantaneously
entered into the system through one
terminal.

Mr. Lias, keep your head in the
sand; your costs have just begun.

‘ R. C. May

San Francisco, Calif.
The author replies: The cost to the
user was not ignhored, cost item #4
stating: “The clerk in the Admissions
Office enters data for 1/3 day each
day; the cost for this is $3,000 to
$5,000 including rejected entries.”
With more than 2,000 such programs
on the system covering 40 application
areas, the costs, as stated, are well
documented over a three year period.
Lacking a Genie, the registrar’s
clerk enters data each day from the
mail registration. Those not register-
ing by mail come to a gymnasium
where eight terminals carry the pro-
cess for two days. Drop-add is then
performed on the single terminal in
the Registrar's office.
| failed to cost the eight terminals
for two days.

Anti-ad adversary

I suggest that you attempt to advise ad-
vertisers against submitting ads preju-
dicial to women. What sparked this
letter was a particularly annoying ad
for CalComp which implied that the

female staff was likely to waste time

at chitchat and coffee where a com-
puter would not. Ads or articles that
portray women as peripheral, unmo-
tivated subordinates work to ensure
that we continue to be considered this
way, ‘especially in nonmanagement or
unskilled jobs.

While companies do hire a woman
with a degree and five years technical

(Continued on page 146)
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The NCR 260 can add the
world's entire telephone network to
your data processing system!

10

You can install an NCR 260 printing terminal anywhere
you can install a telephone. Wherever the action is.
For instant communication with your data processing
system.

The NCR 260 is fast. Up to 30 characters per second.
And it's quiet. It prints with heat rather than impact.

There is a 260" model to meet just about every re-
quirement you may have. Read only. Two-way. Two-way
with magnetic tape cassette storage for even faster
transmission. And portable.

CIRCLE 50 ON READER CARD

The portable unit can print out the information you
need at a meeting in the convention center in Indian-
apolis. In your room at the Holiday Inn in San Diego.
Or you can communicate with your computer from the
comfort of your home in the middle of the weekend.

Find out how easy it is to
add the world’s telephone net-
work to your data processing
system. Just phone your local

NCR office. Complete Computer Systems

DARTAMATION



people

sure it’s coordinated. “There are no
more personal programs in the com-
pany.”

Despite a varied business career,
Poppa has never escaped the shadow
of 1BM where he was a member of the
100 Percent (of quota) Club, He was

THE STABILIZATION

OF PERTEC

His election in April 1973 as president
and chief executive officer of troubled
Pertec Corp. was the fourth top execu-
tive job in three years for Ryal Poppa
who refers to himself as a problem
solver. Pertec’s management problems
are well behind them now, but the 41-
year-old former iBM marketing man
has no intention of moving on to other
problems.

“I'm back in California. We like it
here. And besides, I want to build
Pertec into a $500 million company.”
He envisions it as a $100 million com-
pany in the next four to five years.

The El Segundo, Calif.; peripherals
manufacturer did $33 million in its
fiscal year ended last June 30, and at
its half-year point last December regis-
tered revenues of $21.5 million, well
on the way to a $45 million year rec-
ord. Although in recent years the com-
pany consistently had been profitable,
its growth and product development
had come in spurts. And in late 72,
dissension among its management had
led to the resignation of its founder
Hal Kurth.

Poppa was brought in to “take in-
ventory and to stabilize the company,”
as former director Frank A. Grizanti
once put it. He moved decisively. Be-
sides revamping the management or-
ganization and drawing up a detailed
business plan, Poppa chopped off a line
printer development program and sold
the firm’s computer output microfilm
(com) business to Bell & Howell, but
forged on with a crt terminal and a key-

to-disc system, even though - software

development costs for the latter had
more than quadrupled over original
estimates.

His presence at Pertec has drastical-
ly changed its traditional entrepre-
neurial leadership. “In a $45 million
company, one guy can’t be expected to
have command of all the facts needed
to make a decision,” says Poppa whose
management style, in contrast with
Kurth’s, has been likened by some as-
sociates to that of a controller. He
expects his people to propose projects
rather than the other way around.
Poppa says the company encourages
an entrepreneurial spirit but makes
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president of Greyhound Computer
Corp. when Greyhound was preparing
for its antitrust suit against 1BM and, as
president of Data Processing, Finan-
cial and General (now DPF), he settled

RYAL POPPA

“No more personal programs . . .
that leasing company’s suit against 1IBM
out of court. Poppa, who left the vice
presidency of Mohawk Data Sciences

to join Pertec, still adheres to the con-
servative IBM dress code of thin neck-

ties and buttoned-down white and blue
shirts, although he’s admitted to asso-
ciates that he does “have some cool
clothes at home.”

While at Mohawk; he helped found
the Computer Industry Association,
and he thinks the Justice Dept.’s” anti-
trust case against 1BM will eventually
be proven, “but it will not happen in
the next year or two.” Therefore, he
told an interviewer last year, “I would
prefer that 1BM takes a statesmanlike
view of the industry” on such issues as
early announcement of interface spe-
cifications. “1BM’s unwillingness to give
up on some very minor points to assist
the entire industry is the reason it is
predatory today.”

Poppa has been in the computer
business 18 years, starting as a part-
time computer room ‘“‘card walloper”
at Kaiser Steel in Fontana while study-
ing for a bachelor of science degree in
business administration at nearby
Claremont Men’s College. His long-
range growth plan for Pertec is
through new products, new markets
and acquisitions. But the present prod-
uct lines will contribute significantly,
says Poppa, noting that although it
disposed of its com line, it still does the
manufacturing for Bell & Howell. The
coMm production volume doubled this
year. It has large orders from Singer
for the crt product and from Univac
for the key-to-disc system. And it con-
tinues to be the largest independent
producer of tape drives for the mini-
computer market. A noteworthy rec-
ord for a man brought in two years ago
to stabilize things.

A DEVOTION TO THE
AMERICAN SYSTEM

Many presidents of small to medium
sized corporations are frustrated by the
present state of the economy. Dr. Ben
Wang, president of Wangco, Inc., an
$18 million/year, 650 employee, com-
puter peripherals company, thinks they
can help it. And he has so advised
President Ford.

In a letter to the President written in
January, Dr. Wang made a number of
suggestions of ways to stimulate the
economy, one of which was establish-
ment of a council of presidents of
small to medium sized corporations
which could provide the government
with practical, businesslike advice.
“After all,” says Dr. Wang, “a corpora-
tion is like a small nation. We are
concerned with the welfare of our em-
ployees as the government is with the
welfare of its citizens.” In his letter he

states: “The views of big business and
labor are well known; less vocal per-.
haps are the leaders of small to

X

DR. BEN C. WANG
A letter to the President
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people

medium corporations.” Dr. Wang re-
ceived an acknowledgement of his
letter but not from the President. It
came from Ronald Elliott, Director of
Correspondence. No reference was
made to specific suggestions.

Forty-seven-year-old Dr. Wang end-
ed his letter to the President with
an offer of “my wholehearted support
and confidence.” And he explained his
devotion to the American system. “I
am a naturalized citizen and have a
deep reverence for this country and the
American system. Both have given me
much. As a youth, I came to this coun-
try with $100 in my pocket. I had the
opportunity here to get an education
through the doctoral level, achieve
professional advancement through my

_association with a number of dynamic
companies, and finally to realize the
ultimate dream of starting my own
company.”

Dr. Wang started Wangco in May
of 1969. An engineer by training and
experience, he learned business by do-
ing business. He was with Scientific
Data Systems when he made the deci-
sion to start his own company. He was
impressed by what Max Palevsky had
done with sps.

Minicomputers were just starting to
take off. Dr. Wang’s specialty was pe-
ripherals (he headed an advanced de-
velopment group at Ampex which
came out with the first direct-driven sin-
gle capstan tape drive, now an industry
standard). So Wangco (then called
Wang Computer Products) was formed
to make peripherals for minis, tape
drives first and now tape drives and disc
drives. .

Dr. Wang doesn’t do any engineer-
ing now. “Marketing’s the big thing
and interpreting customers’ future
needs for product planning.” He’s con-
sidering peripherals for microproces-
sors and is watching developments in

that field closely. And the company,

which traditionally has concentrated
on the minicomputer market, in Jan-
uvary signed its first major contract
with a large mainframer, Sperry Uni-
vac, for $6 million worth of tape
drives.

The energetic Dr. Wang says his
goals for his company have altered
over the past five years. “At first my
goal was to build the best peripherals,
the best gear, and a good reputation.
Now my goal is to have the best man-
aged company. You can have the best
product in the world but if manage-
ment falters . ..”

He sees as part of his job as com-

pany president, “establishing a good
12

working relationship with every presi-
dent of every company we are dealing
with.” He tries to do this even if the
customer is in Bulgaria. “It takes a
little longer but it can be done.”
Wangco has a $1.3 million contract
for tape and disc drives with the Bul-
garian State Commercial Enterprise
(ISOTIMPEX).

Dr. Wang had something to say
about sales to Eastern Bloc countries in
his letter to Ford. “There is another
way that we -handicap ourselves, a
problem of special concern to tech-
nology companies. I refer to the in-
credible red tape and somnolent slow-
ness with which our Department of
Commerce grants licenses for the sale
of American products to the Eastern

‘Bloc nations . . . Qur overseas competi-

tors do not labor under similar restric-
tions and may penetrate these desirable
markets at the expense of American
companies.”

It's a far cry from a boyhood in
Shanghai under Japanese occupation,
and from weaving bamboo curtains
and working as a bus boy in San Fran-
cisco’s Chinatown to get through. col-
lege to giving advice to presidents and
being a company president.

Dr. Wang had the drive and talent
to make it. He received bachelor’s and
master’s degrees from the Univ. of
California at Berkeley and his Ph.d.
from the Illinois Institute of Tech-
nology. After 1TT, he worked four
years for 1BM which he left to join
Ampex.

JOB:
SECURITY

Most people in the computer industry
know the difference between ‘privacy’
and ‘security’ these days, even if poli-
ticians and journalists outside the in-
dustry sometimes mix them up. Like
centralization and decentralization, it
has been said that you can only com-
bine them sensibly when you’ve man-
aged to separate them first.

Thus it may be a mark of maturity
in the computer business that Britain’s
“Mr. Privacy” is now becoming “Mr.
Security.” Joe Kenny, long known for

-his activities in computer privacy issues

for the British Computer Society, has
shifted from general management and
computer consulting to a security-ori-
ented service, with the opening of his
company in London called Dataguard
Ltd. ‘

“I started working on the BCs pri-

vacy committee about five years ago,”

says Kenny. “From that it’s a natural
step to begin asking how you can have

a right to privacy without the means to
keep information secure. Gradually I
began to realize that this particular link
between the two deserved more atten-
tion than it was getting in Europe. In
the U.S. there are firms like Arthur D.
Little and Stanford Research Institute
gathering information; there’s some
work in physical security and some in
auditing, though very little hard-core
technical work seemed under way.

JOE KENNY
Mr. Privacy becomes Mr. Security

Kenny’s company will concentrate
on the entire spectrum of activities re-
lated to security: operating systems,
programs, languages, 1/0, data base
storage, communications, physical se-
curity—*“and above all personnel,”
which is where the British Computer
Society’s code of good practice fits in.
He also plans to bridge the Atlantic
Ocean. “I couldn’t find any organiza-
tion in Europe doing the total thing.
Various software houses were doing
bits and pieces, but nobody was doing
the full spectrum of security and pri-
vacy of computing systems, including
legal as well as physical as well as
technical security, certifying systems,
even doing intruder studies. To be
worth anything inside Europe, you
have to work in four or five languages:
English, French, German, and some
Italian or Dutch. I couldn’t do it alone,
and I'm not the tycoon type.” He
wanted to pull different people in for
different aspects.

Kenny found his partner in Marcol,
a software company in London headed
by an expatriate American named
Martin Brody, just running up to £1
million turnover, with offices in Ger-
many and Scandinavia. This gave him
not only financial backing (Marcol
took shares in Kenny’s company rather
than annexing him), but also language
and technical resources for Dataguard,
which started in London at the end of
1974. O
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Robert Guille
Boston, Massachusetts

;.Announcmg
~aprogram
to encourage
‘environmental

ar This computer equipment
® has been transformed into
works of art by 14 American artists,

“James Talcott, Inc. commissioned these

artists in an effort to help bringart
through the doors of business and into
the working environment.

Whlle there has been great progress in
brmgmg art to the people Talcott

“believes there has been little or nothing

done’in a very vital area, The area
~where most of us spend most of our
~waking hours and nearly half our lives-
the working envnronment ‘

Traveling to and from work we are

literally bombarded by art. Building -
facades are ablaze with-color. Lobbies
are doing double-duty as galleries; But

“when most of us enter our offices, we
are shut off.

ELERRREEE

~ Talcott sees no reason w'hy‘art should
- stop at the door of business. What we
do'see is an-opportunity to bring art 10

where most of the people are, most of

- the time, We believe it will'make people
~ happier, And it might-even result in-
‘ better work, ‘

As afirst step: toward accompllshmg
this, Talcott has directed its efforts
toward the computer technology

-environment, We feel it is one of the

most challenging working environments
to humanize. And one of the areas we

DATAMATION



have been involved with for many years,

With_th.e advice of major- museums,
Talcott identified 14 talented artists

from across the country and commis-

~sioned them to create works for the
“computer environment. Pictured here
are the results of their efforts ‘

’ f‘You and your company canbea part '
of this picture.

COmpanies that lease, or renew leases,
_ from Talcott for central processing
systems will have the opportunity to

March, 1975

Jerrold Burchman

Los Angeles, California

~select any of the program’s participating

artists {named in the photograph) to

_create signed original paintings on their

equipment — at no charge. And

-companies who fulfill the terms of their
_-leases become sole owners of the works
of art,

Talcott,hopes that the emergence of art
into the computer environment will

" encourage you and other businessmen

to take a look at their data processing

.operations, And then to take action in

humanizing their businesses.

CIRCLE 54 ON READER CARD

‘Hopefully our efforts will ‘Iead to wider —

programs. Maybe even into designing
entire working environments. Talcott
is looking into these possibilities.

But for now, our initial program is a
simple one. One we hope will interest .
you. Not for business’ sake. Nor for

art’s sake. But for people’s sake,

For information, contact Truman F. Rice,
President, Computer Leasing Division,
James Talcott, Inc.

1290 Avenue of the Americas,

New York, N.Y. 10019 (212) 956-4123
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430 Tele 6330

Because all disk packs con-
form to certain industry standards,
you might think they’re all equal.
They aren’t. The important differ-
ence is the extent to which a manu-
facturer is willing to go in order to
exceed industry standards. It's a
matter of making a disk pack better
than you really need, because there
could be times when you need it. .
Let’s look at a few superior points
of the BASF 1236 disk pack:

The binder that won’t quit

As you probably know, mag-
netic coating doesn’t stick to the
aluminum disk all by itself. We use a
special binding agent to produce
an incredibly strong bond. The disk
is sealed to prevent oxidation, so
you can be sure that the coating
won't peel or flake off.

Our own coating process

As the trend toward higher
packing densities continues, it
becomes increasingly important to
monitor the thickness of coating
deposited on the disk. The problem
is compounded by the necessity
- for progressively varying the coat-
ing thickness from the outside

You're already paying for BASF quality, you might aswell have it, © |

toward the inside of the disk, be-
cause packing density is greater
as the circumference decreases.
For those reasons, we've discarded
conventional coating methods in
favor of an exclusive process using

our own BASF-designed equipment.

A polished performance

Following the coating opera-
tion, we use our own exclusive
polishing process to achieve opti-
mum surface regularity. We've been
able to achieve a surface so flat that
the possibility of a head crash being
caused by uneven disks is com-
pletely eliminated. We might
mention here that the coating and
binder formulation, combined with
coating and polishing techniques,
all are important factors in achieving
surface hardness, which is the .
ability of the coated surface to
survive excessive or extended
head loading.
Achieving balance

Like any rapidly rotating object,
a disk pack will behave strangely if
not perfectly balanced. In our pre-
cision balancing operation, any
weighting required is screwed into

CIRCLE 12 ON READER CARD

If ouL thmkalldlsk acksareahke
eacloser lookat the BASF 1236

place, which eliminates the potential
of shifting inherent in a conventional
adhesive weighting system.

And to make sure...

We test our 1236 disk packs to
standards much tighter than those
of the leading equipment supplier.

If anything unpleasant should hap-
pen, we’d much prefer it happen
here than on your drive. As areg-
ular procedure, we do scratch tests
to check coating thickness, impact
tests to determine head crash re-

- sistance, detergent tests to check

resistance to wear and temperature
variations, and drop tests to make
sure balance and alignment don’t
shift during shipment. We test to
make sure our 1236 disk packs are
error free.
Finally

Our 1236 costs no more than
other twelve-high disk packs. You're
already paying for BASF quality. . .
you might as well have it. For more
information on the 1236 or other
BASF disk packs or cartridges, write
to BASF Systems, Crosby Drive,
Bedford, Massachusetts 01730.
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HP 3000CX

- Mini DataCenters

Think of them as branch offices. Computers for
the many data handling ‘“‘customers” within a
company. The 3000CX is a series of small,
terminal-oriented systems that work as an
adjunct to the corporate EDP center.

Not just minicomputers. Mini DataCenters.
They’'re the only minis with a single, fully multi-
programmed, muitiuse, operating system. You
get spooling, virtual memory, and a communica-
tions subsystem to link Mini DataCenters to
each other. And to the big number crunchers

as well.

You can run programs in five languages (any
combination), in all three modes — time-share,
real-time, and batch.

Full service “branches.” A Mini DataCenter
will support an entire department or division
with interactive terminals and options to handle
tasks in business, science, and industry.

RESEARCH & DEVELOPMENT J FINANCE & ACCOUNTING

hd
TO CORPORATE EDP SYSTEM

So, while the folks in R&D are using a Mini
DataCenter for real-time data acquisition, ship-

- ping is using it to call up orders, and marketing

is generating a quarterly sales report. As the
volume increases, add another 3000CX (or two).

More for your money. Call HP and see one in
action. Then you decide. Four 3000CX models
cost from $99,500 to $203,500 in the USA. Low
enough to let you branch out now.

HP Mini DataCenters.
They work fora living.

HEWLETT [\% PACKARD

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

22507A
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Cut

your
runtimes in half
with Varians new

V'74|/2.

The new fully-optioned V-74 which
we call the V-74%% can do that, and
more. Pick your program, and watch
the computer race through in half
the time you expect. (If it’s
double-precision floating point, the
V-74V4 can float through in a tenth
of the time.) '

What’s the secret? None,
really. Just a synergistic combination
of hardware, software, and firmware
enhancements. Like 64K bytes of
330-nanosecond semiconductor
memory. Varian’s async memory
bus allows you to intermix core
and semiconductor at full speed
in any ratio.

CIRCLE 10 ON READER CARD

Then there’s the new Varian
VORTEX II operating system, with
the fastest, most sophisticated
FORTRAN IV compiler in
existence. Memory can be expanded
to 256K, with full hardware
memory protection, optimum
allocation, and dynamic relocation
of multiple tasks.

But for real speed, you can go
into overdrive with Varian’s new
firmware, specially constructed to
accelerate FORTR AN-compiled
tasks. And if you’re in a real hurry,
take advantage of the new Floating
Point Processor that performs all
floating point calculations in
integrated hardware.

Sound good? Here’s the best
news of all. You can get the V-7415,
with all this speed and power, at a
price of less than $50,000. Write
today for our “Fast FORTRAN
And Floating Point” brochure.

Varian Data Machines, 2722
Michelson Drive, Irvine, CA 92664.

- (714) 833-2400.

The mini killers

varian data machines

DATAMATION



TI computer products...
helping to improve productivity

Pro'ductivity, and ways to improve it . . . - site or throughout a network. All TI computer
a big challenge facing business and indus- products are backed by applications assistance,
try today. i a nationwide sales and service organiza-

Texas Instruments has designs
on productivity . . . with minicom-
puters and systems that are price/
performance leaders in indus-
trial automation, data com-
munications and scientific
data processing.

Computer products from TI
are helping large and small
companies to automate

tion, and by TI-CARE* an automated
remote diagnostics center and customer
service dispatching system.

For more information on
how TI computer products
can help you improve your
productivity, call the near-
est sales office listed below,
or write Texas Instruments

Incorporated, Digital

manufacturing and testing Systems Division, o
operations, to control processes, P.O. Box 1444, M/S /]
and to more effectively collect, 784, Houston,
handle and distribute data ... at a Texas 77001.

Arlington, Va. (703) 527-2800 - Atlanta, Ga. (404) 458-7791 - Boston, Mass. (617) 890-7400 - Chicago, Ill. (312) 671-0300 - Clark, N.J. (201) 574-9800 « Cleveland, Oh. (216) 464-2990 - Dallas, Tx. (214) 238-5318 - Dayton,
Oh. (513) 253-6128 - Deaver, Co. (303) 7511780 « Detroit, Mich. (313) 353-0830 + Houston, Tx. (713) 7771623 + Huntsville, Ala. (205) 8377530 « Minneapolis, Minn. (612) 835-5711 « Orange, Ca. (714) 547-9221 + Orlando,
Fla. (305) 644-3535 + San Francisco, Ca. (415) 3920229 + Sunnyvale, Ca. (408) 732-1840 - Amstelveen, Holland 020-456256 - Bedford, England 58701 - Beirut, Lebanon 353188/353189 - Copenhagen, Denmark (01) 917400
- Essen, Germany 02141720916 + Frankfurt, Germany 0611/39 9061 - Friesing, Germany 08161/801 » Manchester, England 33411 + Milano, Italy 633034 & 6899215 - Montreal, Canada (514) 3323552 « Paris, France (1)
630-2343 - Stockholm, Sweden 62 71 59/62 71 69 - Sydney, S. Australia 831-2555 » Toronto, Canada (416) 889-7373 « Tokyo, Japan 402-6181
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*Service Mark of TeJ;as Instruments INCORPORATED



Fast Graphics.

For fast thinkers.

Solutions are fast and efficient
-with Tektronix’ 4014 Family of
Graphic Terminals.

The best solutions for leaders in

medicine, research, business, math,

science and energy-related fields.
The best for taking the most data
and making it the most workable
information. Instantly. Profitably.

In seconds, our.4014 flashes your
data on the screen. In the form of
high resolution graphs, plots, maps,
--models, line drawings. Whatever
you can visualize. being visualized.
Whatever you need to work with. -
~And since cost efficiency is also
- part of your job, our Graphic Ter-
minals, although the best in the
- computer products industry, are

also the best priced. Terminals from
$4195 to $10,395.

Our CRT direct view storage screen
displays clear graphics and alpha-
numerics in standard ASCII or APL.
With 19" of picture. And the ter-
minal plugs right into most comput-
ers and minis. With software support
you just can’t get elsewhere. Our
Graphic Tablets from $2995 give
you fast, freehand digitizing.
Flexible Disc Memory from $3695
cuts mainframe and CPU time. And

“our 4631 Hard Copy Unit at $3895

provides a high resolution dry copy.
So you get-the picture both ways.

But there’s still more to Fast

Graphics than meets the eye. And

since our Tektronix network is both
local and worldwide, your area
Applications Engineer is as fast as
a phone call away. Or, write us for
some fast information on the effi-
ciency of Graphics in your area.

Tektronix, Inc. ;
Information Display Division
P. O. Box 500

Beaverton, Oregon 97077

TEKTRONIX

CIRCLE 61 ON READER CARD




calendar

APRIL

42nd Management Conference, Assn. of Data Processing
Service Organizations, April 16-18; Mexico City. ADAPSO
illustrates the theme “The Computer Services Industry Pre-
pares for the 21st Century” with sessions on government
regulation, industry standards, taxation, unfair competition,
time-sharing and software. Fees: $125, member, $85 each
additional person from same company; $190, nonmember,
$125 each additional person. Charter flights are available
from both Coasts. Contact: ADAPSO, 210 Summit Ave.,
Montvale, N.J. 07645, (201) 391-0870.

3rd International Optical Computing Symposium, April 23-
25, Washington, D.C. Papers will cover “the role and use of
digital processing in optical computers and the role of
optical processing techniques and systems iz digital com-
puter processes,” at this meeting sponsored by the IEEE

Computer Society and the Society for Optical Instrumenta- -

tion. Fees: $50, members; $65, nonmembers; add $10 after
April 11. Contact: Harry Hayman, P.O. Box 639, Silver
Spring, Md. 20901, (301) 439-7007.

13th Annual Convention. Assn. for Educational Data Sys-
tems, April 29-May 2, Virginia Beach, Va. Vendor exhibits,
workshop sessions and, special presentations are geared to
the topic “Discovery: New Worlds of Educational Data
Systems.” Fees: $55, members; $65, nonmembers. Contact:
Shirley Easterwood, AEDs, 1201 16th St., Washington, D.C.
20036, (202) 833-4100. ' '

20th Annual College and University Machine Records Con-
ference, April 30-May 3, Atlanta. Representatives from 300
educational institutions in the U.S. and Canada will discuss
data base management, on-line systems, implementation’
techniques, and computer system applications. Fee: $80.
Contact: Harry C. Grothjahn, cuMREC-75, P.O. Box 8105,
Athens, Ga. 30601.

MAY

7th Annual ACM Symposium on Theory of Computing,
May 5.7, Albuquerque. More than 30 papers will be pre-
sented at the symposium sponsored by the acm Special
Interest Group on Automata and Computability Theory, in
cooperation with the IEEE and the Univ. of New Mexico.
Fees: $34.50, member acM and sicact; $37.50, member
ACM or SIGACT; $42.50, nonmembers; (all $5 additional
after April 18) $7.50, students. Contact: J. W. Carlyle,
Dept. of System Science, UucLA, Los Angeles, Calif. 90024,
(213) 825-2240.

ABA National Operations & Automation Conference, May
11-14, Bal Harbour, Fla. More than 40 workshops will
discuss “Productivity for Progress” for members of the
American Bankers Assn. Fees: $150, bankers; $180, non-
bankers; badge and preregistration until April 21. For ad-
vance program and information, contact: Arnold Kaplan,
ABA, 1120 Connecticut Ave., N.W., Washington, D.C.
20036, (202) 467-4038.

Computer Graphics Conference, May 14-16, Beverly Hills.
ucLA Extension combines with the 1EEE Computer Society
and the Assn. for Computing Machinery (ACM) to present
this forum on “Computer Graphics, Pattern Recognition,
and Data Structure.” The meeting aims to “promote the
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exchange of information on human interaction with pat-
terned data to achieve flexible and intelligent computer
processing.” Fees: $60, members; $75, nonmembers; (add
$10 at the door); $35, students. Contact: ucLA Extension,
P.O. Box 24902, Los Angeles, Calif. 90024, (213) 825-
1295,

1975 National Computer Conference, May 19-22, Ana-
heim. An audience of 30,000 dp users, industry executives,
government officials, educators, computer specialists and
overseas visitors will view a multitude of exhibits and attend
the varied programs. The giant conference is sponsored by
the American Federation of Information Processing So-

- cieties, Inc. (AFIps). Fees: $60, advance, $75, at conference

including Proceedings; students, $25; special fees for one-
day and exhibits only. Contact: AFIps, 210 Summit Ave.,
Montvale, N.J. 07645, (800) 631-7070.

JUNE

ACM, IEEE and Euromicro Conferences, France. Meetings
planned for June include: ICS 75, International Computing
Symposium, June 2-5, cosponsored by European ACM chap-
ters, Antibes; contact AFCET, cup, avenue de Pologne,
75775 Paris, Cedex 16, France; IEEE International Sym-
posium, Fault Tolerant Computing, June 18-20, Paris; con-
tact International Conference, Secretariat, 16, Rue De
Presles, 75740 Paris, Cedex 15, France; Workshop on the
Microarchitecture of Computer Systems, June 23-25, spon-
sored by the European Assn. for Microprocessing, Nice;
contact Dr. Rodney Zaks, Université de Compiegne, B.P.
233, 60206 Compiegne, France.

APL 75, June 11-13, Pisa, Italy. This international confer-
ence for those involved in development, implementation and
application of A Programming Language is sponsored by
cNUCE (Institute of National Research Council, cNR) and a
variety of national organizations. English is the official
language of the forum; there are special round trip airfares -
for participants. Registration deadline is April 15. Fees:
$95-110, approx. Contact: Philip S. Abrams, North Amer-
ican coordinator, 7316 Wisconsin Ave., Bethesda, Md.
20014, or Stefano Trumpy,; Via S. Maria 36, 56100 Pisa,
Italy. :

Computer Networks Symposium, June 18, Gaithersburg,
Md. Managers, engineers; and users of computer networks
will share practical experience and new research on “Com-
puter Networks: Trends and Applications.” The IEEE Com-
puter Society and the National Bureau of Standards are
cosponsors. Fees: $10, members; $13, nonmembers. Con-
tact: Computer Networks, P.O. Box 639D, Silver Spring,
Md,, 20901. .

AUGUST

2nd USA-Japan Computer Conference, August 26-28,
Tokyo. Special travel packages are being offered to atten-
dees of this conference, sponsored by the American Federa-
tion of Information Processing Societies (AFIPS) and the
Information Processing Society of Japan (1psJ). Designed
for computer hardware and software professionals in the
academic and commercial fields, the formal program will be
augmented by exhibits, tours of Japanese computing activi-
ties, preconference symposia, and a “people-to-people” pro-
gram. Fees: $83, members, advance; $100, nonmembers;
$17, students; $35, social registration. Contact: AFIPS, 210
Summit Ave., Montvale, N.J., (800) 631-7070 (toll-free).

Conferences are generally listed only once. Please
check recent issues of DATAMATION for addi-
tional meetings scheduled during these months.

23



Honeywell Announces:
A New Series 60 Computer

Model 66/10 GCOS

Now The Honeywell Information System
brings you the multidimensional benefits of our large-
scale (Level 66) GCOS environment at alower price
than ever before. o

If you do a lot of different kinds of computing
(batch, remote batch, online processing, time
sharing), you will probably find that one versatile
computer is more efficient than using several different
computers. Model 66/10 gives you this capability.

If you want continuously up dated files —an
information system that accepts and processes
transactions as they occur — you need Honeywell
Transaction Processing. Model 66/10 gives you this
capability.

If you want to consolidate several different data

SR e i id

files while offering immediate, controlled access,
you'll want Honeywell’s Data Base Management.
Model 66/10 gives you this capability.

If you want the efficiency of a computer-
controlled data communications network, you'll
appreciate Honeywell’s Network Processing System.
Model 66/10 gives you this capability.

If you want upward compatibility that will let you
move to a more powerful computer system without
reprogramming, Series 60 and GCOS anticipate your
needs. Model 66/10 puts you in the GCOS environment.

If your business needs all of this, in a system
that is easy to program, easy to schedule, easy
to control, and easy to maintain — youneed the
Honeywell Model 66/10.

S50 Different breed:




Now The Honeywell Information System
brings you the benefits of the unique, interactive,
utility-like processing capabilities of Multics in two
models — our new lower priced Model 68/60, as well
as our previously announced Model 68/80.

If you need a high level of security to control
confidential computer files or programs and to limit
access on an individual, authorized basis, Multics is
the acknowledged leader. Model 68/60 puts you in
the Multics environment.

If your scientists, engineers, programmers
need alot of interactive computing power, sufficient

. tojustify alarge dedicated system, they can do much
more with Multics. Model 68/60 puts you in the

Jor different needs.

The Other Computer Company:

'Honeywell Announces:
A New Series 60 Computer

Model 68/60 Multics

» Multics environment.

If you need increased productivity, through
increased accessibility and ease of use, Multics is
your answer. Model 68/60 puts you in the Multics
environment.

If you want the capabilities of advanced virtual
memory for handling large files and programs,
Muiltics provides one of the best techniques yet
devised. Model 68/60 puts you in the Multics
environment.

If you want to be at the forefront of computer
technology with one of the most sophisticated sys-
tems available, you'll find Multics particularly appeal-
ing. Model 68/60 puts you in the Multics environment.

Honeywell

Honeywell Information Systems, 200 Smith Street (MS 061), Waltham, Massachusetts 02154. .
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, solid systems that are a proven success. A WORLD OF DIF-

7

the service people. There are more than 1500 Singer-M&M service rep- "~}

resentatives within the U.S. And, even more throughout the entire free i

world. We're there. When you need us. Where you need us. A WORLD OF I‘E

DISFFERENCE IN CABABILITY Singer-M&M delivers more dependability, ;

superb software support and field reliability. That's been proven. The f
Singer-M&M systems emulate IBM, CDC, UNIVAC, BURROUGHS and
HONEYWELL high-speed terminals with communication speeds up

livers i

B L

s o,

_ We can make all the S
77 difference in your world. We're Singer- "<
7~ M&M Computer Industries. The high-speed ™.

Intelligent Remote Batch Terminal people with the

k4

Ty

FEREMNCE IN PRICE Singer-M&M means a money-saving differ-
ence. With the lowest priced High-Speed [nteliigent Remole
Batch Terminal System in the market. It's the one system that de-

10i €

to 50 KBPS — Line Printer speeds from 200 to 1800 LPM —and, card
reader speeds from 300 to 1200 CPM. A WORLD OF DIFFERENCE /o
I STARILITY The world-wide Singer organization is the solid ‘/

"\_ pase for M&M Computer Industries operations. Thatmeans ‘
. M&M management and financial stability is un- " "
\"“\\ equalled inthe market. Singer-M&M Gompgter -
™ Industries. A difference that you

. can depend.on. e




source data

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

000IKS

by Paul F. Schmidt et al

Precision Publications Inc., 1974
9841 Airport Blvd l_os Angeles Calif.
Five vols., $9,800

KEYSTONE is the trade name for a five
volume set which details how to do
computer documentation. Some years
ago the staff of Precision Publications
Inc. contacted 15 large companies to
see how they did computer docu-
mentation. This set (over 400 pages) is
the distilled results of those contacts
plus the accumulated knowledge and
experience of Schmidt and others of
the ppi staff.

Despite the claims made in the in-
troductory material, the documenta-
tion scheme described looks like one
appropriate for large projects or a
medium to large software house. The
scheme is built around a product de-
velopment cycle which stems from a
seemingly unending stream of objec-
tives, specifications, approvals, etc.
Most computer programs today are in-
formally documented (unfortunately),
but to move from such an informal
state into this highly regimented, al-
most autocratic mode would be a
shock few existing organizations could
stand.

After about a 50 page introduction
to the set, the reader is left with four
large volumes, containing about 100
pages each, which cover the docu-
ments related to computer program de-
sign, system support, operations, and
user support. In each volume, specifi-
cations are given complete with exam-
ples and descriptive text. The tone and
volume and rate of delivery are remi-
niscent of an army field manual telling
how to wash your face.

Some of the checklists are good and
the development process that produces
all this documentation brings to mind
some pioneering work spc did many
years ago in producing documentation
for the SAGE system. I was disappointed
to see that the documentation is pro-
duced, edited, and maintained manual-
ly, computer text editing programs and

word processing systems being no-
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where in evidence.

In summary, this massive com-
pendium is mostly form with a prosaic
content. If you had a big job to do with
several hundred technical writers to
school, the system would probably be
worthwhile. For those of us dealing
with medium fo small endeavors, the
system at first reading looks over-
whelming.

—Robert L. Patrick

Mr. Patrick is a multitalented dp

consultant, and one of DATAMA-
TION’s contributing editors.

Data Processing Contracts and
the Law

by Richard L. Bernacchi and

Gerald H. Larsen
Little, Brown & Co., Boston, 1974
715 pp. $25
Many articles have been written about
the legal aspects of data processing
contracts. Any businessman or law-
yer who has the fortitude and pa-
tience to track them down, can pick
up the fine points. But it is no longer
necessary! Data Processing Contracts
and the Law, surveys the field very
well.

This book will serve as a handy ref-
erence guide for those who have occa-
sion to draft, analyze, or negotiate dp
contracts. For the novice, it is a must.
And for the experts, I recommend it
highly.

It's a judicious blend of technical
and legal expertise, with Larsen provid-
ing the technical, Bernacchi the legal.

Whether you’re concerned about com-

mercial or government contracts, hard-
ware, software, maintenance, patents,
trade secrets, unfair competition, etc.
there’s something in it for you. Of
particular interest are the comparative
contract clauses.

About this time the reviewer is sup-
posed to impress you with his knowl-
edge and throw in a few barbs aimed at
the jugular. So here goes:

1) It’s heavy (715 pages).

2) I personally dislike Bernacchi

and Larsen because they thought
of the book before I did.

3) Those who need it most, the
“contractual illiterati,” will prob-
ably not read it, while those who

. need it least will. "

4) If there are many more books
like this, it will drive people like
me out of business because there
will be nothing left to say.

To sum up, if DATAMATION hadn’t

given me a complimentary copy to re-

view, I would have sprung for the
coins myself.

—Robert A. Bucci
Mr. Bucci has written articles on'dp

contracts for DATAMATION, and has
worked on the legal staffs of two com-
puter vendors.

Networks for Research and Education

M. Greenberger et al., eds.
MIT Press, Cambr(dge Mass., 1974
618 pp. $12

Functional Analysxs of Information
Networks

by Hal B. Becker
Wiley & Sons. N Y., 1973 -
281 PpP. $16.5

Commumcatlon Networks for
Computers

by D. W. Davies and D. L. A. Barber
Wiley & Sons, N.Y., 1974
575 pp. $38

A naive observer might look at the
thousands of computers scattered all
over the U.S. and wonder why they are
not more concentrated to take advan-
tage of scarce operating talent and
economies of scale. Part of the answer,
no doubt, concerns questions of status
and prestige, noted often. by many
writers. However, more instructive in-
sight is available by comparing, the re-
lationship between computer and user
to that between factories and consumers
during the industrial revolution.

Until recently the state of the com-
puter industry was almost exactly
comparable to the cottage industry
stage of the “industrial revolution.
Then, lack of transportation and dis-
tribution networks forced industrial
production to take place in close proxi-
mity to its consumer-user. The dra-
matic and extensive proliferation of
railroads, highways, and motor vehi-
cles during the nineteenth and early
twentieth century allowed for consoli-
dation of industrial manufacturing re-
sulting in economies of scale which in
turn made possible the dramatic reduc-
tion in costs of all types of products.
The economic law of elasticity-of-de-
mand at the time ensured a flow of
goods and a standard of living hitherto
unmatched.

An analogous process is observable
in the computing business today. Data
processing “factories” are, for the most
part,. organized in a widely scattered
“cottage industry” with relatively tight
coupling to their consumer-users.
Since the situation is one of a local .
computer service monopoly, the com-
puter/user relationship has been domi-
nated by the benevolent rule of the
computer technocrat. The peasant-user
has had no choice but to adapt to the
computer, paying homage to technical
gurus. The fact that users have been
willing to surmount the adaptation
barrier is powerful testimony to the
usefulness and desirability of the fac-
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tories’ product.

In the computer industry we are
now witnessing the early development
of the transportation and distribution
networks which will have similar dra-
matic effects on the relationships be-
tween computing factories and con-
sumer-users, and the revolution is ac-
.celerating with astonishing speed.

However, the development of trans-
portation and distribution networks for
computing services is still in its in-
fancy. The real explosion of computer-
based services still awaits general avail-
ability of nationwide common carrier
data communications networks de-
signed specifically to meet require-
ments of the computer user environ-
ment.

An interesting thing happens when
users have to interface with their com-
puter via a telecommunications link
rather than over-the-counter with a
human interpreter. The providers of
the service find that they have to make
the computer easier to use. Again the
time-sharing industry was the early
pathbreaker in this regard, but the real
action is in the heterogeneous com-
puter networking environment such as

ARPANET. Heterogeneity will certainly

characterize any large scale future
market place.

The increased attention to computer
networking has been shown by an ac-
celerated pace of conferences and
seminars on the subject. The appear-
ance of a number of books on net-
working in the last year or so further
emphasizes the perceived importance
of networks to future computer sys-
tems. The three books selected for re-
view here address computer networking
from three very different viewpoints.

Networks for Research and Educa-
tion examines networking from a polit-
ical, economic, and management view-
point; it grew out of the papers, discus-
sions, and analysis in three seminars on
computer networking conducted by
EDUCOM and supported by the Na-

tional Science Foundation. These sem-.

inars, held in late 1972 and early 1973,
were designed to help-identify the cen-
tral issues in building operating net-
works on a national basis. Although
the participants were predominantly
from an educational environment, the
issues addressed are really institution
independent.

The book contains edited versions of
the 25 prepared papers and 12 work-
shop reports, plus an introductory
highlight, conclusions, and recom-
mendations. Collectively, they are a
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fascinating examination of a broad
spectrum of issues that arise in com-
puter networking. The papers are or-
ganized into: “User Characteristics
and Needs,” discussing the ways in
which computing information is used;
“Organizational Matters,” covering the
topics of network management, user
organizations, institutional relations,
and regional computing systems; “Op-
erations and Funding,” covering com-
puters and communications, software
systems and operating procedures, ap-
plications development and user ser-
vices, and network economics and
funding.

The most interesting chapters are on
organizational matters, which will be
the most difficult barrier to obtaining
the benefits of sharing in computer
networks. Although a few of the pa-
pers delve into some detailed tech-
nology issues, by and large the subject
matter is management oriented and
should appeal to those with the broad-
est interests in organizing and sharing
computer resources. ' :

Functional Analysis of Information
Networks is what 1 would describe as a
technical taxonomy of networking.
What the author has done is to take the
entire environment of physical hard-
ware and logical software of telepro-
cessing networks and organize them
into a hierarchical tree structure that
clearly shows their relationships to one
another. For example, the logical con-
trol functions are organized into Infor-
mation Routing, Network Integrity,
Journalizing, Statistical Recording,
Utility, and Supervisory Control. A
further breakdown of each function is
then made, e.g., Information Routing
is discussed in terms of Addressing,
Trunk Routing, Load Leveling, Prior-
ity, Reroute/Intercept, and Processor
Interface.

From organization comes insight.
This book is particularly well suited for
a systems analyst or programmer who
needs a rapid introduction to the world
of networking. The text is written in an
intermediate technical narrative (with
no mathematics). Anyone interested in
actual systems design will have to
pursue each of the many functional
areas described in much more detail
than will be possible with the material
here.

Communications Networks for Com-
puters is a work of major impor-
tance to technologists in this field.
Some of the earliest work in packet
switch networks which are now the
leading ‘edge in computer communica-
tions technology, was done at the Na-
tional Physical Laboratory in Tedding-
ton, England. Both authors have been

(Continued on page 144)

Micro Survey

Microprocessors and microcomputers
are changing the way we process data
by making low cost intelligence avail-
able for terminals, peripherals, and
specialized processors. All known mod-
els of each were presented in detail
in DATAMATION’s December issue,
along with text describing their archi-
tectures and applications. A total of 42
products from 32 vendors was covered.
A limited number of reprints are avail-
able free of charge. DATAMATION, Los
Angeles, Calif.

FOR COPY CIRCLE 200 ON READER CARD

Data Communications

A 160-page guide to data communica-
tions planning, buying, implementa-
tion, and applications, is aimed both at
the novice and the established user of
data communications. Described as a
combined tutorial handbook, applica-
tions casebook, and industry directory,
the guide treats data communications
use in manufacturing, process control,
petroleum/ pipeline, banking, securi-
ties, insurance, retailing, wholesaling,
transportation, government, computer
services, service industries, education,
health care, law enforcement, and util-
ities. KEN PULEO ADVERTISING, Lon-
donderry, N.H.

FOR COPY CIRCLE 201 ON READER CARD

NMA Buyer's Guide

The 1975 edition of the NMA Buyer’s
Guide, providing a ready reference to
equipment, software, and services of-
fered by more than 250 NMA Sustain-
ing Members, is available. Companies

- are categorized by product or service

offered, both alphabetically and geo-
graphically. ,

Also available is the Micrographics
Index, a comprehensive reference
source to articles, books, and pam-
phlets on specific areas of micrograph-
ics (for $3.50 to NMA members; $4.50,
nonmembers) .

The Guide is free. NATIONAL MiI-
CROFILM ASSN., 8728 Colesville Rd.,
Silver Spring, Md 20910.

FOR COPY CIRCLE 203 ON READER CARD

Product Surveys
Datapro produces hundreds of reports

DATAMATION
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At last there’s a dependable, trouble-free
disc pack for your 3330 Mod/11 drive. It's
called our Model 4436DD (for Double Den-
sity). And it’s available today from Nashua.

As the leading independent disc pack man-
ufacturer, Nashua was the logical company to
come up with a reliable Mod/11 pack. But if
you know us at all, you know that we wouldn’t
want to talk about it until we were really ready.

Well, now we are. With over 4000 Nashua
packs spinning on Mod/11 drives worldwide,
we've geared up our manufacturing effort to
be able to provide volume shipments of the
4436DD to meet your delivery needs.

If you're a Mod/11 disc user, you can ap-
preciate the advantages of having a reliable,
technologically topnotch alternative to IBM’s
own disc packs. And if you've already been

(a00lel
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looking for a supplier, you can stop now.

The 4436DD is the latest brainchild of
Nashua’s 125-year history of leadership in
particle technology, joining a growing line of
disc packs, cartridges and tapes that combine
competitive pricing with an unmatched 3-year
parts and labor warranty.

With factory formatting to insure absolute
system compatibility, and Nashua’s unique
weighting system to maintain perfect balance
in the drive, the 4436DD has already received
wide user acceptance as the best long-term
answer to everybody’s Mod/11 needs.

Nashua offers a whole line of disc packs,
cartridges and diskettes, with a major
Winchester announcement coming up soon.
But if all you care about is Mod/11, why wait?
Get the good news today from your Nashua

That"s Dlsc-mansh|p

representative. OEM and system house spe-
cial discounts are available. Call us collect at
(603) 880-2885.

Nashua Corporation, Nashua,
New Hampshire 03060.

r N DN I .. LB |

David Wright, Marketing Manager

I Computer Products Division I
Nashua Corporation, Nashua, NH 03060
I need: I
O planning information now.

| 0O asalesman now.

I Name Title

I Company Name Phone No.

I
I
I
Adﬁss___--_—J
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on data processing products, services,
and users. These reports become part
of a large reference service the firm
sells, but are also offered separately at
very reasonable tariffs. Recent publica-
tions include All About Modems, a 42-

page report detailing the characteristics .

of 280 models from 50 manufacturers
and relating customer satisfaction with
Bell and independents (the average in-
dependent supplied modem is liked
about as well as the average Bell prod-
uct, but there are wide variations).

A Buyei’s Guide to Data Communi-
cations Monitors compares six moni-
tors—IBM’s cics, Environ/1, Inter-
comm, Minicomm, Swift, and Task/
Master—and finds 1BM’s is considered
the least satisfactory by users polled.
Charts compare these and other moni-
tors feature by feature.

All About Graphic Display Devices,
an 18-page report, is mostly composed
of charts detailing the specifications of
44 devices from 20 vendors. Limited
user experience with some of them is
also shared.

The reports are only $10 each from
DATAPRO, 1805 Underwood Blvd,,
Delran, N.J. 08075.

ANSI COBOL Standard

A new edition of American Nation
al Standard Programming Language
COBOL is available. The revision, ap-
proved by ANsr’s Board of Standards
Review, is already in use in federal
government dp applications, and is
compatible with the international stan-
dards for coBoL, adopted as recom-
mended in 1970 by the Internation-
al Organization for Standardization
(1s0). This 535-page paperback spelis
out vocabulary, specifications, and rules
for usage of coBoL. Both the form and
interpretation of COBOL programs are
specified.

Major changes include replacing the
Random Access module, adding a new
~ Inter-Program Communication mod-
ule to provide for communicating with
one or more other programs, and a
new communication module to pro-
vide the ability to access, process, and
create messages and to communicate
with local and remote communica-
tion devices. Price: $12. AMERICAN
NATIONAL STANDARDS INSTITUTE, 1430
Broadway, New York, N.Y. 10018.

History of Software
The 15th anniversary issue of CSC
REPORT, entitled The Evolution of

Software, traces the history of software
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from its beginnings to current os struc-
tures. This interesting, 16-page multi-
colored brochure goes into a relatively

 CSC REFORT

“volition of Softwa

detailed chronology of software de-
velopment, and gives credit where due.
COMPUTER SCIENCES CORP., Los An-
geles, Calif.

FOR COPY CIRCLE 202 ON READER CARD

Display Booklet

Oem buyers of crt monitors are given a
little help in understanding the differ-
ences between them-in this 20-page
booklet. - Various types of displays
(random scan, vector scan, etc.) are
illustrated and their terminology de-
fined. More than half the pages are de-
voted to a non-salesy tutorial, making
it a worthwhile reference. TEKTRONIX,
INC., Beaverton, Ore.

FOR COPY CIRCLE 204 ON READER CARD

Remote Batch Plus
This remote processor has up to 64K

of memory and its own operating sys-
tem. It can process concurrent job
streams, operate multiple peripherals,
and emulate the 18BM 2780/3780, Uni-
vac 1004, and cpc User Terminal 200.
It interfaces to synchronous or asynch
lines at speeds from 75bps to 9600bps,
and can act as a standalone for source
data entry, data base inquiry, and
media conversion. A glossy six-page
brochure covers all its functions and
even suggests further enhancements.
HARRIS CORP., Dallas Texas.

FOR COPY CIRCLE 212 ON READER CARD

Videocomputers

There may be a better name for a crt
“terminal” with a built-in minicom-
puter, but for now this trade name will
have to do for this vendor’s products.
The technology, applications, and pe-
ripherals are described in two flyers
and a third covers a registration and
inquiry badge system based on the
equipment. JACQUARD SYSTEMS, Santa
Monica, Calif.

FOR COPY CIRCLE 208 ON READER CARD

Tape Transport

The claim for this vacuum column
mag tape drive is that it is the quietest
one available. It comes in 7- and 9-
track versions, running at tape speeds
of 25-75ips. Read/write and read-after-
write units are offered which record at
the stock densities of 200bpi to
1600bpi. This six-pager tells the story
for the Model T9000. PERTEC CORP.,
Chatsworth, Calif.

FOR COPY CIRCLE 211 ON READER CARD

Communications Gear
Most of the equipment listed in this

small fold-out catalog looks super
technical, ranging from modem test
sets to error correctors and various line
interface adaptors. It should be of most
interest to communications mainte-
nance personnel. INTERNATIONAL DATA
SCIENCES, INC., Providence, R.I.

FOR COPY CIRCLE 207 ON READER CARD

Ribbon Re-inking
According to this vendor, the average

line printer ribbon can be re-inked four
times, and re-inked ribbons may ac-
tually produce better images than
brand new ones, due to their ability to
hold more fluid. The equipment to do
the job is described in this two-page
bulletin, COMPUTER-LINK CORP BRur-
lington, Mass.

FOR COPY CIRCLE 209 ON READER CARD

Supplies & Accessories
This catalog lists 64 pages worth of

warehoused dp items, from sorting
needles to plugboard wires, to rotary
files, safes, furniture, and media. It
seems to cover every conceivable type
of accessory, including many which
must be difficult to get due to their age.
Some products listed are new, others
used. Prices are quoted on everything.
EDWARD OCHMAN SYSTEMS, Fairfield,
Conn.
FOR COPY CIRCLE 206 ON READER CARD
(Continued on page 143)
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“Your debut has been a sensation.
To what do you attribute your
success?”’

Hazeitine 1200:
"Good Breeding I'm the latestin a
long line of outstanding performers.”

o

lower case, current loop and others —

make me adaptable so that | can play
to several different audiences.”

“"But there are others who claim to
be as good as you are. Could you be
more specitic?”

Hazeitine 1200:
“Take character for example. | have

1920 of them. 80 across and 24 down.

Not only that, I'm available with
switch-selectable baud rates in any
combination of two standard rates all
the way up to 9600.

“My options —such as upper and

rlazeliin

2

&

H

“But Great Performers like you
usually demand a high price. What
do you have to say about that?"

Hazeltine 1200:

“Well! That's one of the other reasons
for my success. | give people the
features they want and need, at a
price they can afford —only $65 a
month, 12-month rental. maintenance
included.”

“How do you fit in with the other
members of your family—the Hazeltine
1000, the Hazeltine 2000 and the

Corporation

Computer Peripheral Equipment, Greenlawn, N.Y. 11740 (516) 549-8800 Telex 96-1435

Fast: N. Y. (212) 586-1970 ] Boston {617) 261-5867 {] Phila. (215) 676-4348 [ Pittsburgh (412) 343-4449 [] Wash

e

_An interview with the Hazeliine 1 200. .

Hazeltine 30007 How does your
success affect them?"”

Hazeltine 1200:

“Each of us is talented in different
ways. But of course we all share the
advantage of a worldwide sales and
service network backed by more than
a half-century of leadership in
electronics and displays.”

“I'know that you're in great demand.
Where will you be appearing next?"”
Hazeltine 1200:

“That's up to my agents in Hazeltine
sales offices throughout the world.

A phone call at any time is all that's
required to arrange for a personal
appearance.”

D C 1703} 979-5500 ] Rochester (716) 254-2479

Midwest: Chicago (312) 986-1414 [ Columbus (614) 864-4714 [] Detroit (313) 558-8223. South: Dallas (214) 233-7776 [] Atlanrta (404) 393-1440
Houston (713) 783-1760 [J Orlando (305) 628-0132. West: San Mateo (S.F.) (415) 574-4800 (] L.A. (213) 553-1811 [} Denver (303} 770-6320 [] Seatt!e (208) 242-0505

IN CANADA: MISCOE Data Communications Equipment Services, Ltd. (416) 677-2745
FOR WORLDWIDE SALES INFORMATION, CALL (516) 549-8800
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Announcing the start of a new era
in educational computing.

Introducing Digital's CLASSIC.
A complete computer system for

under $200 a month.

Now you can actually geta
computer withouta computer
budget.

It's Digital’s CLASSIC. A
complete computer system,
including processor, peripherals
and operating software, foras
little as $200 a month or $7,900
purchased”

CLASSIC stands for CLASS-
room Interactive Computer. But
it's much more than that. It'sa
system you can use for every-
thing from classroom physics
projects to independent research
—by programming it yourself in
easy-to-use BASIC, or FORTRAN
IVif desired.

Educational software is
available for problem solving,
computer-assisted instruction,
or simulation —including a com-
plete series of Huntington simula-
tion routines for a variety of uses

in physical and life science studies.

But the real strength of
CLASSIC comes from what you
can do with it on your own, right
there in your own classroom,
office or laboratory. CLASSIC is
easy toinstall (any standard elec-
trical outlet will do), easy to use
(you'll be operating it yourself in

* Price for educational institutions only
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minutes), easy to maintain
(requires no air conditioning or
other pampering), even easy to
look at (its handsome, compact
cabinet fits right in anywhere).

The basic CLASSIC system
includes a fast minicomputer
with 32,768 characters of memory,
512,000 characters of flexible disk
storage, CRT display terminal,
keyboard, printer, and complete
system software.

And because the CLASSIC
comes from Digital, it comes with
the built-in reliability and sup-
port that have made Digital the
acknowledged leader in educa-
tional computing. Support that
includes comprehensive training
aids, textbooks, and sample pro-
grams, plus the accumulated
experience of over 5000 schools
and colleges that are already
using Digital computers.

All told, the mere existence
of the CLASSIC is a major
advance. If you've always
wanted your own computer, but
couldn’tafford one, your time
has come. Order your CLASSIC
now, and starta new era.

CIRCLE 65 ON READER CARD

| U Please send a CLASSIC.

Send in the coupon below or
call Education Products Group,
Digital Equipment Corporation,
146 Main Street, Maynard, MA
01754. (617) 897-5111, Ext. 6707.
European headquarters: 81 route
del’Aire, 1211 Geneva 26, 42 79 50.
Digital Equipment of Canada Ltd.,
P.O. Box 11500,0Ottawa, Ontario
K2H 8KS8. (613) 592-5111.

e
| Education Products Group D 1

Digital Equipment Corporation
l 14&? MainqSt.p P
| Maynard, MA 01754
|
| I'm ready to start my new era in
| educational computing,.
| [ Please send me more information
| onthe CLASSIC.
| [ Please send a sales person
t _ immediately.

| PO#
| Name
| Title

| Institution
| Address
| City.

| Telephone
L - A
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This
$4,000,000 baby
iSnot paid to
lie around.
Insist on ACE-SIL rubber battery separators.

When a $4,000,000 computer *‘goofs-
off”” you’ve got problems. People scream. Every-
thing backs up. And the cost of downtime can
keep you awake at night. Sure, some computers
ate backed up by fail-safe standby systems. But,
unfortunately, a standby system is only as good as
its batteries. And a battery is only as good as its
separator.

That’s why most premium battery-makers
choose Ace-Sil microporous rubber separators for
critical applications. Their highly uniform micro-
porous structure permits freer flow of acid ions

between plates. Electrical resistance is consistently
low. The separators function efficiently over wide
temperature ranges and variations in acid concen-
tration. And short circuits are forestalled because
the separators are shock-proof and abrasion-
resistant. How long do these properties last?
Throughout the longest possible battery life.
Wouldn’t it be silly to have a $4,000,000
computer lie down on the job because of a 40¢
separator? If you’re concerned about your *“fail-
safe” system write us now for full information.
Ace-Sil. Performance-tested for over 20 years.

L

MICROPOROUS |
PRODUCTS DIVISION |

amerace

Amerace Corporation
Microporous Products Division, Ace Road, Butler, N.d. 07405
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HOW TO GET YOUR
PACK AGE THERE AS FAST
'ASTF YOU CARRIED IT

YOURSELE e

It’s as easy as 1, 2, 3. |
1. Bring your small package to

United’s passenger check-in
counter 30 minutes before flight
time. Pay the charges. e
2. Phone your addressee. Give
him the flight number, arrival
time, and receipt number. |

3. Thirty minutes after arrival,
the package can be picked up at
the baggage claim area.

How big is small?
Up to 50
pounds in
weight, up to
90 inches in
total dimen-
sions (length,
plus width, plus height).

What can you ship?

‘Things like film,
computer tape, samples,
medicine, advertising
material, blueprints . . .
or the briefcase you
forgot to take on your
business trip.

| No.1inthe US.sky | | |
/ UNITED AIRLINES CARGO
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For the computer

still questioning,

“Paper;, terminals,
orCOM?””

Bell &Howell

- presents the

- compatible

COM.




You have been through all the pros and cons a
hundred times about the various options for utilizing
computer output to the fullest. However, to the infor-
mation you already have about COM per se, we would
like to add a few things about the Bell & Howell COM
which you might find comforting.

March, 1975

Bell & Howell's COM is compatible with most
computers now in use. It speaks virtually any computer
language. It requires a minimum of alteration to your
own programming. Job setup is inputted through
universal punched cards, so human error is substan-
tially reduced. And our COM’s throughput time is up
there with the best of them, including some COM
systems that are far more expensive.

When it comes to COM retrieval, we have one of
the broadest ranges anywhere of computer-compatible
readers and reader printers. Software and back-up
programs? When you do business with Bell & Howell,
you are dealing with one of the giants in the microfilm
industry. ‘

Think about it...and, if you would like more .

. information, write to:

Bell & Howell, Inc. Business Equipment Group
1451 Quail Street, Newport Beach, California 92660
Or call Pat Flynn, collect, (714) 752-1940.

BUSINESS EQUIPMENT GROUP

|IF¥ BELLe HOWELL
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'Now you can marry

" the best of IBM
- fo other computers.

The Grumman
Printer Controller

For years people have been trying to
imitate the IBM 1403. Unsuccessfully. Now,
with the Grumman Printer Controller you
can connect your present computer to an
IBM 14083 and give yourself the best printing
in the business. v '

The IBM 1403 has built an extraordinary
record. Highly reliable, high speed operation. -
Unusually consistent, clearly readable
printouts. (No wavy lines so typical of drum

- printers.) Type fonts your operator can
readily interchange. And, of course, it
handles form changes easily.

With the Grumman Printer Controller

you can improve your printing quality, speed,
and reliability. All at an attractive, and
perhaps, money-saving price. Speaking of
price, you can buy our controller or rent it.
We provide maintenance, of course.

' With our printer controller you can
connect the IBM 1403 to your present DEC,
Xerox, GA, or CDC computer. Wed like to
hear from Burroughs, Univac and the other
computer users, too. For complete informa-
tion please write or call Jon Ayers, Grumman
Data Systems, Computer Products Division,
45 Crossways Park Drive, Woodbury, New
York 11797. (516) 575-3034.

Grumman Data Systems

Products and services that
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lower the cost of computing.
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_Envoy

The Paperless Portable vs. ortable Paper

"The Paperless Portable is asleek  display capability for presentations.

26 pound CRT terminal. It looks and  Unlike the two-mechanical con-
acts like an engineer’s fondest day- - traptions described above, Envoy is re-
dream, but it’s as real as the t1p of your liable. Its solid state electronics can’t
nose. ‘ get out of alignment. And the only noise

Until now, man has been con- youw’ll hear is the faint hum of progress.
tent with ‘portable paper! He put a noisy - Now, as the name 1mpl1es, the
- 100 pound teleprinter on wheelsand Envoy is paperless. If paper is essential
~ carried a box of paper around and called to your operation, you’ll have to make
it portable. e , do wrth teleprmters : -
o ‘Orhe used a portable thermal Butif you’re using paper )ust
» tprmter. It too demanded reams of paper, because ‘you’re used to it; or becau
and it still wetghed almost 40 pounds. you like the securtty of paper o1 owe
At the end of your arm,/portable wasa. |
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For the past four years we've been
developing our powerful GCS 2100 system
and building its software support, and service
program. And we've never taken the time to
tell enough people what a great system it is.

How efficient it is (average of 80%
reduction in errors— 35% to 8500 faster
document handling).

How reliable it is (less than 1% downtime).

How simple it is (operator training time less
than 8 hours).

Or how economical it is (10%—40% savings
in data preparation costs).

And our competitors have loved us for
keeping it such a secret! )

The GCS 2100 is a complete data entry
system: it lets you collect and edit data at the
source (data is actually edlted while itis
being keyed).

Store the data on disc. Then transfer the
clean data to an output media like
magnetic tape.

(Conversely, data already on.tape or cards
can be re-submitted to the GCS 2100 for
editing, reformatting, etc.)

By editing input data before it goes to disc
storage, the GCS 2100 lets you quickly spot
errors that could have become costly.

. The GCS 2100 can interface up to thirty-
two Touch-Tone® telephones. Card readers.
Medium and high speed line printers. Four-tape
drives. Four fixed or moving head discs.

All on a single system.

The GCS 2100 provides extensive 170
functions that allow you to transfer data to
and from disc storage and other I/0 devices,
and provides an audit trail (comprehensive
statistical reports aid in monitoring the
system and the operator’s performance), all
with minimum impact on a supervisor's time.

The GCS 2100 can accommodate up to 64
local or remote terminals: local terminals can
be located up to 2500 ft. from the system’s
CPU. You get faster, more accurate data entry
for functions like payroll, shipping, receiving -
and manufacturing, because the person most
familiar with the data does the keying. (Note:
we can supply a typewriter keyboard and a
special CRT format so this person doesn't
have to be a keypunch operator.) ,

In addition to data entry from local terminals,
the GCS 2100 offers data entry from remote
terminals (it can handle up to five remote
terminals over one dedicated telephone line);
Touch-Tone® data entry; remote batch
communications; and word processing.

A Programmable Extension Package (PEP)
extends the power and the flexibility of the
2100 system: up to 255 PEP tables provide
capabilities like automatic data insertions;
range and value checks; table look-ups;
logical tests; character expansion (the
operator keys S.D., South Dakota is generated
on output); and automatic format switching.

And because these tables are not job
assigned, they can be used on several different
jobs. (Note: no programming experience is
needed to work with PEP.)

Alibrary of over 100 special edlts is also
available. It handles things like field relocation;
special balancing routines; manipulation of
constants; and output editing requirements.
(If there isn’t an edit for your needs we
can design one.)

The GCS 2100 also provudes up to 99
format levels per job; up to 255 balance
accumulators; variable length record and
blocking factors; and up to 255 ]ObS stored
in the system.

GCS DataTel: provides remot:e batch
communications capabilities between the
GCS 2100 systems and other 2780-
compatible terminals and mainframes. And
since the batch transmission of data is directly
from disc to another mainframe, the usual
step of transfermng datato tape can
be eliminated.

GCS DataTone:isa Iow—cost: efficient and
convenient method for collecting numeric data
from remote sites. It is designed for updating
inventory, shipping documents, orders, etc.

DataTone answers automatically and
handles up to thirty-two incoming lines at once.

With DataTone, the GCS 2100 system
can accept incoming telephone data-without
interrupting data entry from the terminals.

GCS DataText: is a multi-purpose shared-
processor approach to word processing.
Designed for high-volume typing requirements,
it is a fast, efficient, low-cost method for
producing customized letters, envelopes,
forms, labels and reports.

And since DataText uses a disc library,
manual handling of storage media like cards,
cartridges, etc. is eliminated.

If you'd like to get in on more Great

Computer Secrets, contact Agent 2100 at

General Computer Systems, Inc., 16600

. Dooley Road, Addison, Texas 75001.

(800) 527-2568 toll free.
In Texas (214) 233-5800.

GCS 2100

GEneraL compPuUter/SYstemsSinc
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D1spersed Data Processmg
An IdeaWhose Time Has Come-

Just in Time.

Dispersed data processing the
Datapoint way.offers a practical,
convenient, economic way to get
computing power out where the
action ina business really is, out
in field facilities where sales,

purchasing, manufacturing,

load changes. Further, Datapoint
equipment interfaces readily with
all standatd central computers
and line disciplines through
proven eémulation routines.
Typical application
configurations include:

inventory and other important

¢ Intelligent Data Entry—for field

source documents are first
generated.

Many organizations today
have costly central computers but
find it difficult to make their
power availablé to remote
locationis where it can be used
most profitably. These central

Multi-Location
W ork Stations

offices and other departments

handling a heavy volume of data
conversion and entry work, the

new Diskette/1100.

* Datashare—for multi-location,
‘multi-application situations .
with a single Datapoint 2200 or

5500 processor serving as the

" computers often operate only at
a fraction of their potential. To
solve this problem, Datapoint
Corporation has pioneered and
implemented the concept of
dispersed data processing, an 1dea
whose time has come, just in
time, for maximum economiy and

source of compute power for
from eight to sixteen low cost
satellite terminals.

* Data Communications—for
applications which require
speedy transfer of large volumes
of data between facilities.

‘efficiency at many businesses.-
~Datapoint dispersed processmg
equlpment integrates a data
conversion/entry, data processing
and data communications
capability. It makes it p0551ble for
personnel in a company s field

Total Business Processing

* Total Business Processing—
based on a powerful Datapoint
5500 processor and associated
peripherals, prov1d1ng a stand
alone processing capablhty
to field offices.

Datapoint dispersed processmg

offices to capture, “package”, and .
move data efficiently to a central computer, and/or
maintain local data files and perform processing tasks
without having to go to a central computer at all. With
three fully programmable dispersed processors, the

Datapoints 1100, 2200 and 5500, associated perlpherais »

and complete operating software, system configurations
can be easily tailored to the work load of each field
office, subsequently adjusted and expanded as that work

— systems are now at work
in-hundreds of organizations around the world. (Our
total installations exceed 10,000 and purchase value
of equiprnent shipped for sale or lease was over $66
million in fiscal 1974.) Could be dispersed data
processmg is an idea-whose time is coming at your -
company. For more information contact the sales office
nearest you or Datapoint Corporation, San Antonio,

Texas 78284 (512) 690-7173.

DATAPOINT CORPORATION

The leader in dlspersed data processmg

16

Home Office: 9725 Datapoint Drive, San Antonio, Texas 78284 (512) 690- 7151 + Sales Offices: Allama/(404) 458 6423 Aust|n/(512) 452 9424 + Baton Rouge/(504) 926-3700

« Boston/(617) 890-0440 » Chicago/(312)-298+1240 « Cincinnati/(513) 421-6122 » Cleveland/(216) 831-0550 «. Dallas/(214) 661-5536 « Denver/(303) 770-3921 -

« Des Moines/(515) 225-9070 » Detroit/{313) 478-6070 « Greensboro/(919) 299-8401 « Hartford/(203) 677-4551 » Honolulu/(808) 524-3719 » Houston/(713) 688- 5791

« Los Angeles/(213) 645-5400 - Milwaukee/(414) 453-1425 » Minneapolis/(612) 854-4054 » Nashville/(615) 385-3014 « Newark/(201) 376-1311 » New York/(212) 759-4656

» Orlando/(305) 896-1940 « Philadelphia/(215) 667-9477 « Phoenix/(602) 265-3909 « Pittsburgh/(412) 391-7213 « Portland/(503) 761-2250 * Puerto Rico?(809) 783-5320

« Salt Lake City/(801) 272-6441« San Diego/(714) 460-2020 » San Francisco/(415) 968-7020 « Seattle/(206) 455-2044 « Stamford/(203) 359-4175 « St. Louis/(314) 291-1430

* Tulsa/(918) 664-2295 « Washington, D.C.£(703) 790-0555 « International: TRW/Datacom—International/Los Angeles, California, TELEX 691286 (213) 475-6777

« Sydney, Australia/922-3100 « Vienna, Austria/0227/36 2141 « Brussels/76 20 30 » Rio de Janeiro, Brazil/246 7661 « Toronto/(416) 438-9800 « Copenhagen/(01) 965- 366

« Guayaquil, Ecuador/394844 « London/903-6261 = Helsinki/90-661 991 « Paris/581 12 70 « Hanover, Germany/(0511) 634-011 « Rotterdam/(010) 216244

« Tel Aviv, Israel/(03) 410565 « Milan/316 333 « Tokyo/264 6131 » Kuala Lumpur, Malaysia/21416 » Oslo/15 34 80 » Makati Rizal, The Phlllpplnes/877 294 « Slngapore 10/378165

« Johannesburg/724 9301 « Stockholm/(08) 188295 « Lyss/Byrne/(032) 844240
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Ed itor’s Readout

John L. Klrkley, Edltor

What Goes Around
Comes Around

Frank T. Cary, 1BM chairman of the board, said he was “very
pleased.”

Others reacted to the reversal of the 1BM-Telex case with
less aplomb. “This has ominous 1mp11cauons said one com-
puter industry prognosticator; he warned that 18M could bring
the full weight of its competitive strength against any segment
of the industry without fearing antitrust constraints. Still
others argued that 1BM’s brilliant management, innovation and
boldness, and its role as a major contrlbutor to this country S
progress had been vindicated.

The appellate court’s findings that Judge A. Sherman
Christensen’s 1973 decision was in “plain error” is also being
hotly debated. There is'no question that Judge Christensen
worked long and hard to understand our complex and per-
vasive industry; he carefully traced the history and described
the evolution of a marketplace in which 1BM was clearly domi-
nant. But the 10th Circuit Court took-a different view of the
pem market, identifying a sprawling arena where over 250
firms offer easily interchangeable penpheral devices.’

And, even more importantly, the court decided that 1BM
does not have monopoly status in the entire industry:

. “Inasmuch as 1BM’s share of the data processing industry
as a whole is insufficient to justify any inference or conclusion
of market power in 18M, the exclusion from the defined mar-
ket of those products which are not plug compatible with
IBM central processing units has a significant impact on the
court’s decision that 18M possessed monopoly power.’

“ This finding is based on 1971 Bureau of the Census figures,
a sweeping potpourri which estimates 1BM’s market share at
only 36.7%—a market much broader than the one most of
us instinctively feel comfortable with. This huge relevant mar-
ket definition is. also a cornerstone of 1BM’s pretrial brief in
the federal antitrust case. (Of course, 1BM’s own internal docu-
‘ments, unearthed during the course of this case, contradict
its own brief. In 1969, Thomas J. Watson, Jr., then chairman
of 1BM, in a letter to. Ramsey Clark, attorney general in the
wamng days of thé Johnson administration, estimated. that
IBM’s' “present share of the business is somewhere between
55% and 70% dependmg upon the criteria used . . . ”.)

-The lead story in this issue’s News in Perspectrve explores
reactions to the- Circuit Court decision, the impact it may
have on other litigation, and quotes industry soothsayers.

There’s confusion. And concern. Against a background of
mergers, layoffs, chapter XlIs, and eluswe capital, the non-IBM
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segment of the computer industry is asklng itself where does
it go from here.

Back in March 1969, a DATAMATION story on the newly

announced Justice Department suit commented that the in-
dustry “may now be putting on its first pair of long pants.”
It cited the industry’s first hard, introspective questioning to
find out why 1BM was such a success and how the antitrust
action might change the structure of the computer industry,
the nature of the competition, the lives of the data processmg
end user, and the course of the country itself.
.~ Well, it’s been a long adolescence. As this issue’s story so
vividly illustrates, the debate still continues. And despite the
positive assertions of many parusan voices, the future is still
murky.

It is clear though that computers and information process-
ing are playing an increasingly critical role in the cultural
evolution of this nation, and, for that matter, the nations of
the world, And there is.also little doubt, no matter what per-
centage of market share is claimed, that 1BM has a center
stage role in this unfolding drama. Decisions about restructur-
ing 1BM are decisions about restructurmg our mdustry with
all that that 1mp11es

We think it’s time for some long, hard, mformed thinking
on the part of the government about where the computer
industry is going: And we also think a consent decree with
18M should be a by-product of that thinking,

We caution against haste: a quick settlement now, based
on short-term economic considerations and the fact that 1BM
is in the catbird seat after the appellate decision, could be
disastrous. On the other hand, going all the way with the
trial ‘and. the subsequent appeals—perhaps five years or
more—would also be a disaster. Judge Edelstein, ready to
pronounce sentence, might look up to address 1BM’s waiting
competitors and find his audience gone.

‘Arriving at an informed, thoughtful opinion about restruc-
turing our industry is a tough job for a’judge, a government,
a federal agency or for any of those involved—and we all
are. And that’s why we want to repeat an offer made in the
Editor’s Readout column of thls magazme in that same March
1969 issue.

We’re urging all of you who have 1nformat10n and ideas
about. this vital topic to submit short, coherent statements to
DATAMATION. By Providing this kind of nonpartisan format,
we hope to circulate these ideas throughout our industry and
to those key individuals whose decisions impact our future.

The guldehnes for-submitting your views are the same as
they were six years ago:. - . ‘

- “ “Think. Then‘wr’lte ? . O
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COMPETING FOR CAPITAL

$3.196 billion of which 82% was used
as additions, at cost, to the rental
equipment account. Table 1 provides a
breakout over the last four years of
additions made to this balance sheet
account by these companies. Although
there are some inventories buried in
these figures, they mostly represent
computers that have been installed at
user sites and are collecting rent. These
additions are investments in the future,
made by these companies (and in turn
by their stockholders) with the expec-
tation that rental and depreciation
(cash) returns will be rewarding. The
rental base character of the large sys-
tems market has historically been a
major positive factor to security ana-
lysts. It has been said to provide:

e a stabilizing factor that keeps reve-
nues and profits from fluctuating
with the economic and product
cycles.

e a method of generating a greater
total return than could be achieved
from an outright sale. Often com-
puters are kept on rental long be-
yond the point when the sum of the
rental increments surpasses the
equivalent purchase price. ’

¢ a method of account control. If
users rent computers they are more
susceptible to add-ons or product
upgrades.

e a relatively quick source of revenue.
Heavy short-term capital needs can
usually be met by modest shifts in
the sales/rental ratios. Certain cus-
tomer categories can be enticed,
through pricing shifts and sales pro-
motions, to purchase computers that
were on rental.

However what few analysts have con-
centrated on is that the rental income
and cash flow returns, in fact, have
been extremely modest for most com-
panies in this industry. (The major
exception, of course, is 1BM.) That is,
for a given dollar invested in com-
puters on rental, none of these com-
panies except IBM has been able to
generate sufficient income or cash (in-
come, plus depreciation and net retire-
ments, less additions) to make con-
tinued investment of capital in a like
manner easily justified. If these capital
budgeting decisions are tenuous in-
ternally, then the same kind of hesita-
tion may eventually be reflected in cap-
ital markets. _ .

If in fact return on investment is
becoming more important as an ana-
lytic tool,

46

corpora-
tions from both internal and ex-

ternal sources. The major internal

sources of capital are:

retained earnings. This is profit
after all operating expenses, inter-
est, taxes and dividends have been
paid.

depreciation. More a bookkeeping

- entry than a real thing, depreciation

nonetheless is a pretax expense per-
mitted by the government. It does
not in fact increase capital absolute-
ly but reduces the amount of tax-
able income and thus the tax paid.
As a result more cash is available to
replenish capital items (machines,

teriorated with age.

factories, etc.) which have de-

dividends. Dividends from other
firms which are partially or wholly
owned by the parent company.

money received from the internal
sale of stock: Money from officers
or employees of the corporation
who buy through stock options,
stock purchase plans, etc.

External sources include:

public or private sale of common
stock. This is a normal ingredient in
the capital structure of all busi-
nesses. Dividends paid to the hold-
ers of common stock are at the dis-
cretion of the board of directors but
can (and usually do) grow with the
expansion of retained earnings.

sale of preferred stock. Holders of
preferred stock and common stock
are the “owners” of the corporation
and vote in the board of directors.
These two classes of stock (along
with accumulated retained earn-
ings) are called the “equity” of a
corporation.

long-term debt. Debentures (a
statement of indebtedness) can be
sold, either secured or nonsecured
by property, usually with a fixed

o ADDITIONS TO RENTAL EQUIPMENT ACCOUNT AT COST.

B (S Millions) .
SN TTRENY 1970 ol v 1971 1972 - Q,],1973{
SIBMO T sE1 ‘$1,372 $1,453 '$1,749°
" Sperry Randl., R 142 115- G221 e 121
~ Honeywell /. 7/ " 283l 244 270. 374 .
.. Burroughs SERATS S . 107 115 : 146
,Control Data 91 108 1230

'NCR Lo ) 98 ez 1130

,,thalz, el $2,362 $2,027 . . $2,260 " " $2,626 .

‘then Tables 2, 3 and 4

. Table 1. '/

ESTIMATED RENTAL & SERVICE NET INCOME (AFTER TAX)

- *Fiscal year ends March 31 of foIIOng year
Table 2 G el

+($ Miltions) et ;
it ; 1970 . 1971 , 1972 1973
: IBM 8719 ©$813% $862u L L8874
~-Sperry Rand* A A 120 14 s 20
Honeywell: R T I 26 28 : 38
-~ Burroughs ' R RN Y AN ez ) : i 7.0
Control Data B e ‘(23) 0 ) ; RN 17
NCR, s (5) ,(46); Y 24 .

;i' AVERAGE GROSS RENTAL EQUIPMENT ACCOUNT DURING YEAR

Table 3.

(% Millions)

RGN L 1970 11971 1972 . . 1973
SBM o $e195 - $6931 $7, 431‘ $8,090
" Sperry! Rand* b P s e AT 0 L BAB e 625
‘Honeywell : Lesiiae 1,061 1,212 : 1 321 ~1,420
.+:Burroughs . 468: 1597+ 673 750
- Control Data 230 282 . 339 : 404

NCR 461, 529 570 : . 590

'*F|scal year ends March 31 of follownng year )
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interest rate and payback schedule.
There are sometimes debentures (or
preferred stock) which can be con-
verted into common stock accord-
ing to specified terms and stipula-

_ tions. These two major sources of
investment (equity and long term
debt) are called the “total capital”
of a corporation.

bank debt. This is often referred to
as “short term debt.” Normally it is
borrowed from banks, but insur-
ance companies or other, less likely
sources are sometimes used.

There are other sources and uses of
capital that are a little more subtle
in their descriptions:

mergers and acquisitions. These can
be both sources and uses of capital.
Capital, usually common stock or
cash, is expended by the surviving
company and in return the capital
assets and debts of the absorbed
company are assumed. Any differ-
ence between the fair market value
of the assets acquired and price paid
for same (including transferred lia-
bilities) normally becomes the
ephemeral . asset “good will.” One
wonders why it wasn’t labeled
“friendship” or “grace.”

trade credit. Many companies use
this as a primary source of immedi-
ate funds. Essentially this involves

" collecting money-owed faster than
money-due is paid to tradespeople
. .. a dangerous but frequently used
gimmick.

rentals and leases. These and other
similar “off balance sheet transac-
tions” permit the use of borrowed
capital in the production of income
by the payment of a use-fee to the
assets owner. This fee is an expense
of doing business but the capital
asset (and liability) never appears
on the.user’s balance sheet. Of
course it does appear on the balance
sheet of the provider and so repre-
sents a disproportionately large cap-
ital exposure to the leasor. This
greater risk should be offset with a
higher and more stable return, but,

as we see, this is not always the

case.

everything else. certificates of de-
posit, investment tax credits, equip-
ment retirements, depletion allow-
ances, tax loss carryforwards, etc.
create capital. And. prepaid ex-
penses, deposits, pension funds,
stock buy-backs, short-term invest-
ments, etc. use capital funds. O

NET INCOME RETURN ON AVERAGE GROSS RENTAL EQUIPMENT ACCOUNT

1970 1971 1972 1973
IBM 11.6% 11.7% 11.6 : 10.8
Sperry Rand* 1.5 2.2 2.3% 3.2%
Honeywell 1.9 2.1 2.1 2.4
Burroughs 1.5 1.2 0.7 0.9
Control Data — 0.0 1.5 4.2
NCR 1.9 — — 4.1

*Fiscal year ends March 31 of following year
Table 4.

RENTAL AND SERVICE REVENUES AS A PERCENT OF TOTAL REVENUES

. 1970 1971 1972 1973
IBM 73.0 . 73.6 69.8 69.3
Sperry Rand 20.1% 23.1% 25.9% 27.5%
Honeywell 27.0 29.2 28.3 27.7
Burroughs 31.9 36.1 37.8 36.7
Cantrol Data 34.8 39.5 42.5 47.2
NCR 32.1 35.0 36.8 35.7
Table 5.
ESTIMATED CASH FLOW FROM RENTAL EQUIPMENT
($ Millions) '

1970 1971 1972 1973
IBM $216 $590 694 3
Sperry Rand 526 8 ¥ (59) $57g
Honeywell 60 9 38 20
Burroughs (135 25 21 203
Control Data 554 238§ - 32§ 27)
NCR 47 “4 20 19

Table 6.

March, 1975

should prove enlightening. Table 2 is
an approximation of rental and service
net income, derived from company re-
ports. It involves the allocation of re-
search, general, and administrative ex-
penses to rental gross income on a
percent of total revenue basis, and the
application of the corporate tax rate to
the result. It does not include deduc-
tions for interest expense nor, in IBM’s
case, large interest income. Since com-
puters on rental are a primary reason
for borrowing, and since the ‘“‘service”
portion of these figures has been totally
credited to machines on rental, these
figures are distorted to the benefit of
the five dwarfs. :

In our estimation 1973 is also biased
upwards due to two major factors—in-
ventory profits and benefit from for-
eign currency adjustments—and repre-
sents an atypical year. 1974 may in-
clude a residual of this same bias.

The average after tax return on
equity investment for all U.S. industry
is-about 11%. A figure of 6-89 for
after-tax return on total capital would
classically have been used as an accept-
able range for justifying new invest-
ment; however inflation has a way of
also forcing up such standards. Never-
theless it is quite apparent that insofar
as their rental systems return on in-
vestment is concerned, Sperry Rand,
Honeywell, Burroughs, Control Data,
and NcRr are substandard. Fortunately
for them this is not their only source oi
revenue nor the only investment crite-
rion. Rental and service revenues are
shown in Table 5 as a percent of total
corporate revenues. As seen, the pro-
portion of total revenue coming from
this source is growing for all companies
except 1BM and possibly Honeywell.
(Honeywell has expressed concern in
1974 that rentals were again growing
faster than sales.)

The last marker to be passed on this
tack involves the continued investment
that has been and may be required to
support the rental equipment accounts
of these manufacturers. In order to
approximate the new cash required to
support this installed base, we have
assembled the figures in Table 6. These
are the cash flows from the rental
equipment accounts.

The positives flows in these formula-
tions are estimated rental and service
net income (see Table 2), depreciation
on the rental equipment account, and
net retirements of older machines. The
negative flow, of course, is the required
additions of new computers (at cost).
Again we have not included interest
income (expense) in these calcula-
tions. The numbers in Table 1 show
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COMPETING FOR CAPITAL

that additions, at cost, to this account
have not grown immensely over the
last four years, either for most com-
panies or for the industry as a whole.
Yet cash flows are still tending negative
in all cases but 1BM. With a major new
product cycle looming, it is easy to

tory positions most mini manufac-
turers took as a hedge against tight
supplies coming out of the components
companies. This 15% figure is likely to
be more normal through 1980.

Many, including ourselves, are pro-
jecting revenue growth in the mini-
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computers on rental for the bottom
five companies of between $200 and
300 million per year, or well over $1
billion by 1980. Obviously some of this
funding may come from outright sales
of computers and the other lines of
business that many of these companies
are in. However if return on invest-
ment does not improve, the justifica-
tion for such investment becomes diffi-
cult. If the industry is taken as a whole
(including 1BM), then there should be
tremendous cash generation over this
period. It is, however, the inequities of
distribution that might cause major
problems.

The minicomputer industry

The scenario for the minicomputer
industry is much more straightfor-
ward. Minicomputers are not rented,
they are mostly sold. Minicomputers
do not require expensive plants or tool-
ing to manufacture. It is a fast-paced
technology industry with tremendous
revenue growth over the last five years.
It is in fact this high growth rate that
causes the major capital needs of the
industry. Over the past five years the
minicomputer industry (including Dig-
ital Equipment, Data General, Com-
puter Automation, Hewlett Packard,
Interdata—now part of Perkin Elmer,
Varian Data Machines, Modular
Computer, Honeywell’s minicomputer
operation, Prime Computer, Micro-
data, and others) has, except in startup
situations, been able to fund plant and
equipment expenditures out of re-
tained earnings. The major require-
ment for outside financing has been
the necessity to expand working capital
to support higher revenue levels. Nor-
mally this has meant that working
capital has had to expand by approxi-
mately 15% of the change in revenues.
In 1973 and 1974 this figure was con-
siderably higher due to the high inven-
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many years to come. Current industry
revenues are guesstimated at over $1
billion. Growth of the above magni-
tude would expand industry revenue to
$3-4 billion by 1980, or an increase of
$2-3 billion. Working capital required
to expand should be about 15% of this
amount, or $300-450 million. We now
believe that, increasingly over the years
to come, the requirements for plant
and equipment expenditures in this in-
dustry will diminish as a percent of
retained earnings and that more in-

ternal funds will be made available for .

this other major need—working capi-
ta