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If you're seriously interested
in where computers are going,
- dropbyourexhibitatthe
National Computer Conference
and we’ll demonstrate CP-Y for you.

XEROX
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~ Meet Stretch. @ o ,
_ ITEL’s new expandable disk storage
subsystem. These days, nobody wants their cap-
ital tied up in storage capacity that's not used. Buthow
- . doyou pay for just the capacity you need? e
' With ITEL’s Stretch, the new modular-design disk
subsystem that grows with you. G ’ ke
. Highly flexible in its configurations, Stretch con-
_ sists of one or two storage control units with up to
sixteen 100 or 200 megabyte disk drive units in any
combination. e L e e
. Start out with a subsystem of just the right size =
_for your present requirements. Then, when you want
- more capacity, you simply add units. As often as
~ necessary. R R S
~  Fully plug-compatible with the IBM 3330, ITEL's
‘Stretch satisfies both today’s direct access storage
- requirements and tomorrow’s common data base
- needs in a multiple systems environment. At less cost.
~ AtITEL, we couldn't have acquired over half a
-~ billion dollars in IBM computer leasing experience
- without making you a better deal. ITEL -

Your financial alternative. SSREGRATON

X - One Emb‘arcadéro‘Center. San Francisco, California 941 11, Phone (41 5) 983-0000
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Our data conmimunications art is reproduced from ‘“‘Aeleana’’,
a serigraph by Manual Barbadillo (Spain) from the “SDL Col-
lection”, a portfolio of nine original computer art prints. Com-
missioned by Systems Dimensions Limited, a leading Canadi-
an-owned company in the information industry, the portfolio
was coordinated and produced by Editions Gilles Gheerbrant,
2130 Crescent, Montreal H3G 2B8, Canada. More of Mr. Bar-
badillo’s work appears elsewhere in this issue.
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lo any 8 processor channels
using I-Bars new
BXBXRS252

Mairix Switch

Write or phone today for complete
literature, prices and the T-Bar

Communications Systems Switching Chart.

: INCORPORATED
2 ®

DATA SYSTEMS DIVISION

141 Danbury Road, Wilton, CT 06897

Telephone: 203/762-8351
TWX 710-479-3216

You never had it so easy. Thanks to
T-Bar’s new Series 5611 Matrix Switch.
Simply press any of the illuminated
incoming EIA line pushbuttons with
any one of eight outgoing EIA line
buttons. Best of all, there’s

no power needed to hold the
“switched-in” configuration,

so0 a power failure cannot

change the state . . . ever!

T-Bar’s complete line of switching
equipment gives the Communications
Manager control of his teleprocessing
hardware, greater access to his
communication network, greater network
utilization and overall '
cost effectiveness.
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letters

Research on restructuring
February’s “Look Ahead” column

made apparent reference to a Decem-
ber research report which we had dis-
tributed to our institutional clients
concerning a p0351ble restructuring
plan for 1BM.

Although we are flattered by your
holding G. A. Saxton in such high
standing in the analytical community,
I must take issue with your implication
that we have some special access to
IBM management. This is both a disser-
vice to IBM’s management (which is
operating under a court ordered pro-
hibition against comment on the Gov-
ernment antitrust case) and a distor-
tion of the purpose of our research
paper. In addition, we have not dis-
cussed our restructuring proposal with
IBM’S management nor was it our in-
tent to imply that IBM’s management is
d1scuss1ng per se a restructuring plan.

Davip R. HATHAWAY
Executive Vice President and

Director of Technology Research

G. A. Saxton & Co., Inc.
New York, N.Y.

No stripes in IBM suits

I understand that the contents of a
monthly magazine cannot, always re-
flect the late breaking news event ade-
quately.

But I must say that I find it disheart-
ening to pick up the February issue of
DaraMaTION. It follows a month in
which 1BM filed its side of the story in
the U.S. vs. 1BM case in the form of a
painstakingly detailed trial brief. It also
follows in the wake of the U.S. Tenth
Circuit Court of Appeals decision in
the Telex case.

And what are your contents? You
characterize the Tenth Circuit Court
decision as permitting “IBM to system-
atically stake out and bear down on
small competing companies.” You fea-
ture a recipe for breaking up 1BM, and
based on a proposed government dis-
covery subpoena, you spin a sinister
tale headlined: “Computer Stocks: Did
Financial Community Shun Everyone
But 1BM Out of Fear of iBM?”

Then we have a sour letter from
William Rodgers illustrated by a car-
toon showing 1BM in shackles and pri-
son garb. _

True, you devote a half page to our
374-page trial brief. But, still, isn’t it
fair to say that the bulk of your issue is
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a little heavy-handed when neither this
company nor any member of its man-
agement has even been accused of a
criminal offense, and when the com-
pany’s practices have been upheld in
the only court rulings that now stand?
FrRaNk T. CARY

Chairman

IBM Corporation

Armonk, New York

New scarce commodlty humor
I find it highly regrettable that a re-

spectable technical magazine cannot
resist the temptation to publish articles
such as your “DP Industry Almanac,”
in the January issue. The tone of the
article is typical of the current distaste-
ful fad of poking fun at the Arabs, or
of picturing them as planning to take
over this U.S. industry or that.

Let me assure you and Mr. Gardner,
the author, that if American experts
are knowledgeable enough to com-
prehend that McDonald’s automated
checkout system does not really qualify
as a computer system, so are Saudi
Arabian businessmen!

The implications in the last para-

graph of Mr. Gardner’s article—that
the Arabs believe McDonald’s is “a
computer business”—in no way helps
to enhance our countrys chances of
improving its economic relations with
a fast developing area such as the Mid-
dle East, where the American data
processing industry needs friends. Such
a cynical attitude does not serve Amer-
ican interests nor the cause of mutual
respect and understanding with the
people who inhabit a vital area in the
world.

"KHALIL ZAHR

Vice President, New York Chapter
Association of Arab-American
University Graduates, Inc.

New York, N.Y.

A fertile Gardner
Mr. Gardner’s “1975 DP Industry

Almanac” is a classic. The only unfor-
tunate part is that we have to wait until
next year to get another peek at his

. practicable "in

industry wit.
THEODORE J. SWIFT
North Wales, Pennsylvania

Actually, we'd like to run more Gard-
ner-isms, but he’s having difficulty get-
ting gas to drive to work.

Beyond 1984

I find two disturbing omissions from F.
G. Withington’s excellent forecast of
future developments ‘“Beyond 1984”
(Jan., p. 54)..

Surely 1984 should see at least the
beginning of the end of stored-pro-
gram computers. The storage of pro-
grams and data in the same medium
was a major advance of the early days.
But it is now clear that programs re-
quire fast-read, slow-write, large-
capacity storage. That is certainly
the time-frame dis-
cussed. Self-modifying programs are
known to be harmful; they are not
needed at the higher language levels
which will be the stored code of the
new computers. Mixing of programs
and data leads to abominations like vs,
with its false goal of program optimiza-
tion for local referencing.

The second omission is the capabil-
ity for efficiently and. conveniently
processing lexical data. Many installa-
tions spend large chunks of computer
time massaging, not numbers, but
streams of English or English-like
words. To handle such lexical data
with today’s computers involves much
forcing of round pegs into square
holes. It is well within the capability of
current technology to provide pro-
grammers with the tools for handling
real words, not artificial “words.” Flex-
ibility can be designed into choice-of
delimiters, line breaks, symbol lookups, .
etc.

STEPHEN E. WRIGHT
Applied Data Research, Inc.
Princeton, New Jersey

Mr. Withington replies: On the first
point, we agree that programs and
data are tending to be separated in
storage. My view is that stored logic
“creeps up’ from instruction sets into
system program functions and -to
some degree into application program .
functions. However, full separation of
programs and data seems unneces-
sary once the majority of instruction-
related storage references are segre-
gated. Also, backward compatibility
to existing programs will always be
wanted and will preclude the vendors
introducing machines that cannot in-
termix programs and data (at least by ‘
19865).

You are right about the computer
time spent processing lexical data, but
I'm cautious about agreeing with your
statement that programmers can be
provided with the tools to handle real
words. Perhaps you don’t mean in the
sense of unconstrained semantics, but
rather in a formal sense of representa-
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letters

tion in storage. If the latter is true you
are right, but from a pragmatic point
of view it doesn’'t matter much. With
logic and memory so cheap and so
fast, ‘it won’'t matter to the user
whether internal handling of lexical
data is efficient or not as long as
the higher-level language manipulation
tools he is given are as convenient as
possible.

My CDP is better than. . .
The merits of the Certificate in Data

Processing (cpp) program have been

discussed at length—in DATAMATION
and elsewhere—to the benefit of the
data processing community. One facet
of this issue that has been overlooked,
however, is the legal status of the term
“cpp”.

The data processing industry may be
unique in that professionals (or would-
be professionals) can obtain certifi-
cates in data processing from a variety
of recognized sources. This situation
has been understandably confusing to
personnel, career guidance, and other
interested persons in and out of the

. industry. In addition to the Institute

., OptimaDesk..™
| thedataconsole ™

- with the one thing you'V
~ been waiting for. ——

I

Every feature you'll ever conceivably want, including
the ones that cost extra in other data consoles (rolled front
edge, chrome legs and the like.) Every color from Burnt
Orange to Sky Blue to Black; 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. The45"model isaround

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

OPTIVA

Optima Enclosures, a division of Scientific-Atlanta, Inc. 2166
. Mountain Industrial Bivd., Tucker, Georgia 30084 or call (404) 939-6340
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for Certification of Computer Profes-
sionals (iccp), a number of universi-
ties offer graduate and undergraduate
certificates in data processing following
satisfactory completion of a prescribed
course of study. American University
in Washington, D.C., for example, of-
fers an undergraduate certificate in
data processing following successful
completion of a selected sequence of
ten courses of study (30. semester
hours).

The data processing community can
resolve this legal issue in the same way
that other professions have in the past,
and that is by getting behind a single
strong association. That single associa-
tion would coordinate with colleges
and universities and proceed to copy-

‘right one term—possibly the term

“cpp”’—that best describes a profes-
sional. The real estate profession went
through this process and the profes-
sional people in that field got behind
the National Association of Realtors,
which in turn copyrighted the term
“Realtor.”

The term “cpp” or any other term
that follows a person’s name must have
a legal basis to prevent the situation
from getting out of control. At present,
anyone can use the term “cpp” and
this is a situation that does not exist in
other professions.

STANLEY R. BUTTERWORTH
Glendale, Arizona

The Forum in this issue also touches
on this topic . . . ed.

Missing person . .
Some of the facts provided in your

February People department item (p.
12) on the resignation of Henry Sher-
wood from the Diebold Group, Inc.
came as a surprise to me too. While I
have no wish to detract from the ac-
complishments of Henry in establish-
ing and directing the European Re-
search Program for so many years, it is
not true that he was the only Director
of that program prior to his resigna-
tion. I held the position of Director,
Diebold Research Program, Europe
from the beginning of September 1969
until the following August when I left
to found Computer Systems Meth-
odology GmbH. ,
JAMES H. SKIDMORE
Office of Management Technology
Dept. of Health, Education & Welfare
Washington, D.C.

Misplaced person .
In the January News in Perspective (p.

99), my presentation of a paper en-
titled “What is a Computer Network?”
(Continued on page 164)

DATAMATION



This is an ad
- for Xerox computers.

(But not from Xerox.)

It’s from Telefile Computer Products. And we’ve taken this space
for two reasons: |

First,we’re a Xerox computer user and like the others, we believe in
the mainframe. Price/performance is second to none. |

Secondly, we’re selfish. We manufacture and market fully compatible
disk systems, main memory and other peripherals for Xerox computer
users. So every new Xerox system sold represents an opportunity E)r us.

- Ifyou don’t have a Xerox computer now, look into one. System
architecture is remarkably advanced and in such tune with the software
~ thatusers claim the computers deliver up to 95 percent of capacity.
Unheard-of efficiency.

Tying the package together are two state-of-the-art operating
systems: Control Program-Five (CP-V) and Control Program-R, for
Real-time (CP-R). CP-V provides simultaneous access five ways:
real-time, time-sharing, multi-programmed batch, remote batch, and
transaction processing in any combination. CP-R is ideal for more
dedicated engineering, scientific or real-time applications.

If you do have a Xerox computer now, look at the advantages you can
have with Telefile’s new generation of peripherals: Total hardware
compuatibility. Software trans-
parency: Fast delivery. Lower cost.
Better features. Strong back-up
support.

Take it fromTelefile,buy a
Xerox computer. Then save by
outfitting it with Telefile peripherals.
Who knows, maybe next time

- )
they’ll run an ad for us.
Telefile Computer Products, Inc.,17131 Daimler St., Irvine, CA 92705.

_—Telefile’s own Xerox Sigma 5.
Our peripherals make it work better
and last longer.

Compliments of a friend.
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Because you
can't wait for

tomorrow’s solutions.

Tektronix’ Graphic Terminal
Family is steps ahead of however
else you’re now using your
computer data.

Providing the most efficient utiliza-

tion of that data. Faster than printout.

More efficient than mere hard copy.
Making analyzing extremely profit-
able. Giving you the
answers now, when
you need them.

Pictured is our 4014-1
Graphic Display Ter-
minal, the biggest
19-inch, flicker-
free display -
in the busi-
ness.
-Priced at
$9,995.
Also, our

4010 Graphic Display Terminal. An

11-inch version of the same power-
ful Graphics tool, at $4195. Both
giving you your ideas in pictures.

Team either of these with our 4631
Hard Copy Unit at $3895, and you've
got a copy to refer to, add to,
change, and then work with some
more. Then there’s our Flexible
Disc Memory from $3695 for user- -
controlled storage, off-line or aux-
iliary. Add our Graphic Tablets from
$2995 for fast, freehand digitizing,
and your Graphics capacity is
greater still.

But there’s more to our Graphics

than just low cost, more than

advanced problem solving.
.There’s more peripherals,

more strong software
support, more

advantages. Call your area
‘Tektronix Applications Engineer
for all the information.

Or write us, today.

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

Beaverton, Oregon 97077

TEKTRONIX
.
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people

ICL'S

Five months later, after a weekend-
long January meeting in Britain, the
company’s international activities were
reorganized. The Western European
Division and the Northern and Eastern
European Division were combined un-
der a single European Division—
headed by 1cL’s
Roger Houbert.

NEW EUROPEAN DIRECTOR

About 30 years ago, during the war, an
IBM manager in France told a young
messenger boy that the best he could
aspire to would be an operator’s job
using IBM equipment. Not content
with the verdict, young Roger Houbert
crossed the English Channel and found
a job with British Tabulating Machines
as a trainee systems engineer. At the
time he was the only Frenchman in
BTM (which was then 1BM’s licensee in
Britain).

Houbert worked his way up in the
company as it changed its name and
ownership, going through eight merg-
ers to become ICL/1BM’s biggest com-
petitor in the U.K. today. Houbert
went through "almost as many meta-
morphoses. After seven years as an
SE he ran the Midland region tech-

- nical group, then became a salesman in
Wolverhampton, and in the early fifties
got very interested in the new HEC-2M
computer—“a very, very slow drum
machine, but revolutionary to us at the
time.” ’

In 1963 he spent three months in the
U.S. when the company made its
agreement with Rca to sell 301 and
1500 model computers. “That was
another revolution,” he says, “seeing
the computer business in the U.S. It
seemed very dynamic, with an entirely
different approach from ours. The dy-
namic sales style and so on made a
sharp contrast to our more gentleman-
ly approach.” When he and several
others came back from the U.S. they
made a report pointing out the rapid
advances in computers and the differ-
ent sales style they’d seen. “We were
still selling punched card equipment,
but that era was going fast.” To make
the change the company (“1ct” by this
time) appointed him and several
others to be “computer executives,”
setting up technical sales and support
groups.

Then in 1966, Houbert became an

area manager in Manchester and in

1967 he was sent back to France to set
up a marketing group.in the French
company. Two years later he became
managing director there, a post he held
until last August, when he took over
icL’s Western European Division.

April, 1975

For a Frenchman in an English com-
pany, Houbert still has an American
approach. “I've had a lot of autonomy
in the French company, and I see no
reason why I shouldn’t have a lot of
autonomy in the European Division,”
he says, pointing out that the

ROGER HOUBERT
“We can be smarter than IBM""

way to get and keep autonomy inside
an organization is to be successful.
“That’s the right way—to do better
than the objectives.” The company has
five year expectations, and he sets his
own goals somewhat higher within that

framework.

He succeeded visibly in 1cL’s French
company, which became the largest
foreign outpost, with 500 employees.

HE ENJOYS
A TECHNICAL

Donald Pritchard, president of Data
Systems Engineering, Anaheim, Calif.,
is a man who likes a technical chal-
lenge.

He was one of the earliest respon-
dents to the technical challenges pre-
sented by the use of minicomputers.
He’s been responding for the past 10
years and feels there always “will be

problems (in the use of minis) where it |

will be necessary to sit down and do
some special engineering.” Toward this
end, he has parlayed what started as a
one man consulting firm into a 45-man
company in eight years.

first Frenchman,

The French company now has about
300 installations (“on order or deliv-
ered”) and Houbert points out that
although there are still a few oldies
around, about 270 of these are modern
systems, and fully 120 are 1cL’s 2903
model. “We gained about 70% of
those 2903 orders from the competi-
tion,” he says proudly, noting that
BM’s 1130 and System 3 as well as
Honeywell Bull’'s 58 and Gamma-10
markets have been happy hunting
grounds for 1cL’s French salesmen.
The banking sector has also been fruit-
ful, and 1cL France has contributed to
1cL’s product development by develop-
ing a specification for a check-sorter
that uses the cMc-7 reader prevalent in
most French banks. Houbert feels his
main contribution in France has been
the creation of a flexible, open type
organization, after years of a more
autocratic and bureaucratic style.
“Business has to change to fit people,
what they aspire to, what motivates
them,” he says. “It can’t be the other
way around. In this sense I think we can
be smarter than 1BM. We don’t have a
big book with the answer to any prob-
lem on page 427. We allow people to
use their initiative, and simply define
the areas where they can exercise it.
It’s surprising how many good ideas we.
get. Competing against a more mono-
lithic 1BM, we can be flexible, fast,
adaptable.”

Looking from his 500-man organi-
zation in France to the 1,300-man or-
ganization in 17 European countries,
he doesn’t think there will be any prob-
lems of scaling this style up. The coun-
try managers’ autonomy will be the
key. “In the first year I will be success-
ful primarily if we achieve the right
kind of management at all levels,”
Houbert says. “That’s crucial, because
what happens this year will dictate the
shape of future years.”

CHALLENGE

Like many another entrepreneur in
the minicomputer field in California’s
Orange county, Prichard is an alumnus
of Decision Control Data Machines
where he was employed from 1965 to
1967 and where, he says, “I learned .
more in two years than in any other
period of my life.” .

As an undergraduate student at San
Diego State College during the early
’60s, he was seeking his technical chal-
lenges in the areas of solid state
physics,” semiconductor theory, and
tunnel diode theory. But he was intro-
duced to computers. While in school,
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people

he held down a circuit design tech-
nician’s job at Stromberg Carlson. He
did work on a charactron tube which
became part of a display system in-
stalled with an Air Force Univac 1103
which was, Pritchard said, the first
computer intervention device.

Prichard is quick to mention the
people who influenced the course of
his career. One was John Moser, “a
young engineer,” under whom he
worked at Stromberg Carlson while he
was a student. Moser later became a
founder of and is now a vice president
at Computer Machinery Corp., a data
entry device manufacturer.

Another was Phil Davy, now vice
president, technical operations, for
Basic/ Four Corp. Pritchard says Davy
had more to do than anyone or any-
thing else with his getting into the
computer business. Pritchard’s first job
after getting his B.s. from San Diego
State was with Strazza Industries, Fl
Cajon, Calif. in the digital systems
group. Strazza got a minicomputer
from Clary Corp. for whom Davy was
then working. When Strazza had pro-
gramming problems, Clary Sent out
Davy. “I developed such a respect for
Phil and such an interest in computers,
I went to work for Clary.”

He stayed at Clary for one year try-
ing to help promote systems business.
“It was too early. People weren’t ready
to accept minis. They weren’t big
enough.”

Then came the two years at Deci-
sion Control Data Machines where he
worked under Larry Goshorn, a third
person he credits with influencing the
course of his career. This relationship
has now come full circle. Goshorn is
now president of General Automation,
Inc. A year ago this month, Data Sys-
tems Engineering became a wholly

IN NEW POSTS...

owned subsidiary of General Automa-
tion. :

Pritchard left Decision Control
because ‘‘the technical challenge
wasn’t there.” He saw ‘a need for a
“firm made up of highly qualified,
above average computer engineers on
both the hardware side and the soft-
ware side.” And that’s the kind of firm
he set out to organize in 1967, a firm
that “would deal with individual prob-
lems, strictly involving minis, mini-in-
terfaces, and mini systems.”

It was a one-man company for the
first year. “I was involved with many
computer design projects, mostly with
companies just getting started in the
Orange county area.”

Five years ago the company got its

. = o

DONALD PRITCHARD
Photographs the outdoors

~ first big contract, one of which Pritch-

ard is quite proud and one which
meant growth and a new facility and a
number of new hobbies for Pritchard
who says he’d spent most of his time
before this immersed in technology
and business. )
The contract was for design of the
Basic/Four small business computer

system. It included construction of a
prototype and two pre-production sys-
tems and training of Basic/Four’s
initial employees (that company was
just getting started). “Training is an
important part of our company philos-
ophy,” says Pritchard.

The contract created a need for ad-
ditional people and additional space.
The company took over a facility which

had been occupied by an out-of-busi-

ness graphics company. With it they
got a lot of camera equipment. Pritch-
ard hired five of the people who had
been with the graphics firm and set up
a photographic division to do printed
circuit board photography. He also be-
came personally interested in photog-
raphy. And, since he likes to photo-
graph the outdoors, he became inter-
ested in back packing, motorcycling,
and skiing. Most of his photography
work is with stills but he has developed
a movie camera which fits in a helmet
for taking movies while on the slopes
or on his motorcycle.

It was early in 1973 that Pritchard
began to feel his company’s growth
had become limited. “We were spend-
ing more time on systems work and
less with manufacturers. We felt we
needed an affiliate.”

“Other mini manufacturers had ap-
proached me but I went to see Larry

Goshorn.” Pritchard says the affiliation -

has worked well on both sides. “We sit
down with General Automation cus-
tomers with special engineering prob-
lems and they have opened up new
markets for us and have given us a
sales force.”

The affiliation even has made it pos-
sible for Data Systems Engineering to
come up with a product. It's a data
collection terminal called the model
2801, primarily aimed at factory data
collection applications. General Auto-
mation does the manufacturing and
General Automation salesmen handle
the sales. O

DAVID R. DALZELL was appointed manager of Cor-
porate Systems at Picker Corp., Cleveland, O. . . . ED-
WARD L. GELBACH became senior vice president and
general manager of new Intel Corp. Components Div.
which includes its memory and peripheral components and
microprocessor product lines . . . The American Society for
Information Science elected JOHN SHERROD, an In-
" formatics Inc. Information Systems Co. vice president, as
chairman of its Special Interest Group on Public/Private
Interface SEYMOUR BLAU and MARSHALL
CAMPBELL were elected vice chairman of the board and
president, respectively, of Distronics Corp., the Western
Union Teleprocessing division which provides computerized
information services to wholesale distributors . . . Directors
of Gould Inc., Chicago, elected DANIEL T. CARROLL as
president . . . DENNIS DE CESARE was appointed data
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processing manager for Davol Inc, Cranston and Provi-
dence, R. I. . . . EVERETT T. BAHRE was named vice
president and general manager of Sperry Univac’s Informa-
tion Storage Systems (iss) operations in Cupertino, Calif.
. . . Directors of Computer Devices, Inc., Burlington, Mass.,
elected William E. Northfield, founder and president, to the
office of chairman of the board . . . ALFRED CHRISTOF-
FERSON, JR., was named manager of engineering, Tucson,
for TEC, Inc. . . . JOHN P. DAVIS was elected group vice
president, measurement systems group, Tesdata Systems
Corp., McLean, Va. ., . GARY LUTTJIOHANN joined the
staff of Fluor Pioneer Inc., Chicago, as manager, computer
systems and programming . . . JOHN F. CROSSON was
named director of membership services for the Assn. for
Systems Management . . . NORMAN N. FELDMAN is
new vice president of Honeywell’s North American Systems
Operation.

DATAMATION
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Important things to consider
about terminal work stations...

1. Correct Keyboard Height 4. Storage Space for Modems and

. . Dataphones
i i Height
2. Convenient Viewing Heig 5. Access to phones, files and reference
3. Adequate Work Surface material.

...and how to be sure you get them

To get the best operator performance and productivity, proper work environments
are essential for your CRT terminal operators. Wright Line Terminal Work Stations
are recommended by leading terminal manufacturers. They are specially designed
to provide proper viewing and keyboard heights, adequate work surface, storage
space for modems, other electronic equipment and personal effects.

. A wide variety of configurations is available, including swivel tops to allow access by
more than one operator.

Circle readers’ service number or
write direct for illustrated brochure.

LINE

COMPUTER ACCESSORIES

160 GOLD STAR BOULEVARD, WORCESTER, MASSACHUSETTS e A Division of BARRY WRIGHT CORPORATION
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Because all premium computer tapes

e 100% certified and meetindustry
andards, you might think they’re all
jual. They aren’t. The important differ-
1ce is the margin by which a manu-
sturer’s standards exceed industry
andards. It's this extra margin that allows
ymargin for errors. Let’s look at a few
Iperior points of BASF 2000/A.D.
ymputer tape:
ebris-free edges

 Rough edges and debris on tapes
e the result of inferior slitting, which
wses the coating to overhang the base.
1e projecting edges become detached
rtape guides and drive rollers. The
sult: loss of head-to-tape contact. ..
id errors. BASF has eliminated these
oblems with an exclusive double-cut
tting technique that keeps our tape
lges perfectly debris-free.

BRAND A BRAND B

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

Straight edges

Another hassle, even with premium
tapes, is edge waviness. This causes
intermittent reading and writing errors.
Dynamic conditions during tape transport
can occasionally compensate for the
waviness, so it's a tough job to track
down. Again, our double-cut slitting tech-
nique keeps 2000/ A.D. edges absolutely
straight and symmetrical.

Uniform width

Uniform tape width is essential, in
order to avoid dynamic skew errors.
According to ind ustry standards, a width
tolerance of +.002" is acceptable. We
peg our 2000/A.D. standard at +-.001".
it's a small detail, but it could eliminate a
few 3:00 a.m. debugging sessions.

- Superior coating
We've developed a new “hotter oxide”

BRAND C BASF

coating . . . ahigher energy OXIde that
produces an output consnstently higher
than that of the National Bureau of
Standards reference tape. Then we apply
this oxide with a unique coating technique
that provides a more even dispersion

of oxide particles in the binder. For any bit
density, including 6250 B.P.I., 2000/A.D.
gives you more reliable writing and read-
ing. .. better bit-to-bit uniformity . . . fewer
drop ins and drop-outs. And wrtually no
permanent errors.

Hard surface

Head wear is inevitable, butit
shouldn’t be excessive. That's why we
developed a finishing operation that gives
2000/A.D. a harder, smoother surface
than anyone else’s. It's a lot kinder to
your tape head, and keeps your main-
tenance time to-a minimum.

And in conclusion ‘

2000/A.D. costs no more than other
premium tapes. You're already paying for
BASF quality . . . you might as well have
it. For the whole story of how 2000/A.D.
stacks up against the competition, write to

BASF Systems, Crosby Drive,

Bedford, Mass. 01730. m--l
|
-
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Ford improves dealers’ parts control
“‘Silent 700’ data terminals

i

4

Recently, Ford Motor Company
decided to upgrade the
communications network used to
communicate parts inventory and
management accounting data
between its Dearborn, Michigan
‘Computer Center and the nationwide
network of Ford and Lincoln-Mercury
dealerships.

This network is a crucial part of
two services that Ford offers to its
dealerships . . . Automated Inventory
Management (AIM) and

|
L

WY TR

2

Computerized Management
Accounting (CMA). Dealers
subscribing to these two services
receive extensive parts inventory
control reports and a wide spectrum
of accounting and management
information reports.

Striving to improve service to its
dealers, Ford wanted more efficient
data entry, simpler operating
procedures, and greater accuracy
than was offered by the existing
mechanical teletypewriters. For this
purpose, Tl data terminals operating

with fast, accurate magnetic tape
cassettes offered the best alternative.

“Silent 700%" Automatic
Send-Receive and Programmable
Data Terminals from Texas
Instruments provided the answers.
According to a spokesman for Ford’s
Dealer Computer Services, ““These
terminals will provide major
advancements through increased
equipment reliability, data
preparation efficiency, and improved
data transmission integrity.”

Improving man’s effectiveness through electronics

20
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and management accounting with
from Texas Instruments.

Operating Simplicity
Reusable magnetic tape cassettes —
easily edited, corrected and
retransmitted — along with proven
reliability, place the *‘Silent 700’ ASR
and Programmable Terminals far
above those of conventional paper
tape terminals in capturing inventory,
management and accounting data.
Built-in intelligence enables these
“Silent 700" terminals to guide
operators in their data entry
procedures, check the data for
correctness and format before
recording it on tape . . . and later
monitor data transmission to Ford’s
Dearborn computer facility.

And, all this'is done with powerful
performance features at a
reasonable cost per unit. . . which
means continued cost-effective
commuhications for Ford and its
dealers.

Data communications applica-
tions, like this challenging one at

Ford, call for a wide range of . Is your problem different?
capabilities in devising solutions. . No matter whether your data
Texas Instrumenits has this capability communications requirements
.- - toserveyou. involve only a few pieces of

equipment, several hundred units, or
even a complete systems network . . .
Tl can provide the depth of
application experience to obtain an
effective solution.

A popular family of “Silent 700"’

Electronic Data Terminals backed by Dispatcher at “'TI CARE" center initiales ser-
EMS* Il Electronic Message vice ticket via CRT to computer and transfers
Switching Systems, a host of call'to ““TI CARE’' technician

peripherals and software . . .and a
network of sales and service offices
backed by TI-CARET . . . enables us
to give you complete service from

For more information, contact your
nearest Tl office listed below. Or,
write Texas Instruments

design through support. : Incorporated, P. 0. Box . -
“Silent 700" data terminals combine with YV_hat S more?, we can do. 't, 1444, M/S 784, Houston, [7
“EMS II"" to form powerful data communica- efficiently . .. jUS.t as we did it for Texas 77001. Or, call
tion systems . . . for cost-effective applica- Ford. And, we think.you’ll be (713) 494-5115, ext. 2126.
. tions completely satisfied with the results :

. . . just as satisfied as our current
customers are.

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 - Denver, Co. (303) 751-1780 « Detroit, Mich. (313) 353-0830 « Houston, Tx. (713) 777-1623 » Huntsville, Ala. (205) 837-7530 - Minneapolis, Minn. (612) 835-5711 - Orange, Ca. (714) 547-9221 - Orlando,
Fla. (305) 644-3535 « San Francisco, Ca. (415) 392-0229 « Sunnyvale, Ca. (408) 732-1840 + Amstelveen, Holland 020-456256 « Bedford, England 58701 - Beirut, Lebanon 353188/353189 - Copenhagen, Denmark_ (01) 917400
« Essen, Germany 02141/20916 - Frankfurt, Germany 0611/39 9061 - Friesing, Germany 08161/801 « Manchester, England 33411 « Milano, Italy 683034 & 6899215 « Montreal, Canada (514) 332-3552 - Paris, France (1)
630-2343 « Stockholm, Sweden 62 71 53/62 71 69 - Sydney, S. Australia 831-2555 - Toronto, Canada (416) 889-7373 « Tokyo, Japan 402-6181

 TEXAS INSTRUMENTS

Servicemark of Texas Instruments INCORPORATED
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calendar

MAY

National Seminar, Business Forms Managemeht Assn., May
7-9, Chicago. Discussions on ocr forms and micrographics,
as well as cost reduction sessions, are scheduled for the

meeting sponsored by Business Forms Management Assn.
aimed at managers, analysts, designers, and administrators.

Fees: $150, members; $180, nonmembers. Contact: Joseph :

Miller, A. B. Dick Co., 5700 W. Touhy, Chicago, Il
60648, (312) 763-1900. '

28th Annual ICA Conference and Telecommunications Ex-
position, May 11-16, San Francisco. Seminars, case studies,
ana special presentations will highlight this year’s confer-
ence for representatives from industry, commerce, govern-
ment, and education. There will be displays of products and
services in the telecommunications field. Attendance is lim-
ited to 1cA members and their invited guests.

National Computer Conference, May 19-22, Anaheim. The
. sponsor, American Federation of Information Processing
Societies (AFIPS) is offering a $15 discount to those register-
ing before May 1. Preregistration of $60 for the full confer-
ence (registration at the door is $75) covers the Ncc
program, four days of exhibits, 20% discount on the con-
ference luncheons and a copy of the 800-page Ncc 75
proceedings. Other registration fees are: $25, one-day, pro-
gram and exhibits; $25, four-day exhibits only; $10, one-
day exhibits only; $10, students, four days. AFIPs also offers
a discount travel plan. Contact: AFIPS, 210 Summit Ave.,
Montvale, N.J. 07645, toll-free number: (800) 631-7070;
in New Jersey, (201) 391-9810.

23rd Annual Meeting, Digital Computer Assn., May 23, Los
Angeles. The annual March meeting has been rescheduled
to the Friday after the National Computer Conference in
nearby Anaheim to allow Easterners attending the show to
drop in on the oldest computer association in the West,
forerunner of sHARE and AcM. Fee for the 6:30 p.m. meet-
ing: $10 (includes dinner). For additional information, con-
tact Sandy Lanzarotta, Xerox Corp., 701 S. Aviation Blvd.,
El Segundo, Calif, 90245, (213) 679-4511 ext. 7181.

JUNE

International Word Processing Assn. Conference, June 4-6,
Toronto. Syntopican 11 will cover “all phases in the de-
velopment and performance of word processing methods,
systems and applications.” A full exhibit of equipment,
machines and supplies will be offered, along with plenary
sessions and general and specialized workshops. Fees: $100,
members, IwP, AMs, and oMMA; $125, nonmembers. Con-
tact: Linda Zangrilli, iwp, Maryland Rd., Willow Grove,
Pa. 19090, (215) 657-3220.

14th Annual Technical Symposium, Association for Com-
puting Machinery, (ACM), June 19, Gaithersburg, Mary-
land. “Computing in the Mid-"70s: An Assessment” is spon-
sored by the Washington, D.C. chapter, AcM, and the
Institute of Computer Sciences and Technology, National
Bureau of Standards (NBs). The symposium will feature
reports on theoretical work, projects, and techniques in
multiprocessors, structured programming, data security,
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computer communications, and data management. Fees:
$20, members; $25, nonmembers; $10, students (all $5
additional at the door). Contact: A. J. Neumann, NBs,
Washington, D.C. 20234, (301) 921-3201. :

2nd Annual Conference, Computer Graphics and Interac-
tive Techniques, June 25-27, Bowling Green. Current de-
velopments and research in theory and techniques, hard-
ware and software systems, and applications, as related to
computer graphics, will highlight the meeting sponsored by
ACM/SIGGRAPH. Those with a limited background may at-
tend a workshop and tutorial on computer graphics, June 23-
24. Fees: $30 sIGGRAPH member; $35, AcM member; $40,
nonmember; (all $50 after May 31); $5, students. Contact:

-David L. Fulton, Dept. of Computer Science, Bowling

Green State Univ., Bowling Green, Ohio 43403, (419) 372-
0340.

Federal Government Data Systems Conference, June 25-27,
Washington, D.C. The American Institute of Industrial
Engineers (AIIE) sponsors this government-industry confer-
ence on the federal government’s use of automated data
processing (ADP) over the next decade. Topics include
predicted technology, evolving procurement regulations,
and major agency system requirements. The conference is
oriented to executives and professionals in government (ADP
systems and procurement) and industry (systems, market-
ing, and contracts). Fees: $195, government and educators;
$295, industry. Contact: AIE Seminars, P.O. Box 25116,
Los Angeles, Calif. 90025, (213) 826-7572.

3rd Annual Conference, EDP Auditors Assn., June 26-27,
Philadelphia. Dp auditors, financial executives and dp spe-
cialists will attend this combination seminar and workshop
entitled “Let’s Be Specific:” Exhibits of dp equipment will be
on display. Fees: $125, members; $150, nonmembers (can
be applied to membership). Contact: Boris Weisman, 1845
Walnut St., Philadelphia, Pa. 19103, (215) 491-1872.

Info/Expo 75, June 29-July 2, Atlanta. Data Processing
Management Assn. (DPMA) explores the theme “Managing
for Success” at its 24th annual international data processing
conference and business exposition. Emphasis will be on
professional management development, with other sessions
devoted to technical subjects, personal growth topics, and
product and -service discussions. Fees: $150, members;
$190, nonmembers and corporate teams; one-day registra-
tion, $50, members; $65, nonmembers and corporate teams.
$15, student members and $25, other students. Contact:
Martin H. Bowerman, ppMa, 505 Busse Hwy., Park Ridge,
Il (312) 825-3124. :

CALL FOR PAPERS

National Telecommunications Conference, Dec. 1-3, New
Orleans. Original papers are invited on all aspects of tele-
communications. Prospective authors should submit five
copies of both the paper and a one-page summary no later
than May 1 to I. N. Howell, Jr., South Central Bell Tele-
phone Co., P.O. Box 771, Birmingham, Ala. 35201. Com-
pleted manuscript must be submitted for publication by
August 1 and authors of accepted papers will make a 20-
minute formal presentation at the conference. The IEEE is
sponsoring the meeting; conference theme is “Communica-
tions—Nucleus of a Nation.”

Conferences are generally listed only once. Please
check recent issues of DATAMATION for addi-
tional meetings scheduled during these months.
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What“comes wi
the world's fastest
microfiche duplicator?

Exclusives from Bruning

OP-59/88

Bruning’s new OP 59 delivers up to
1,500 cut fiche per hour, withnoloss in
resolution. Based on those attributes
alone, we could call it the world's
fastest and best. But there are 4 other
equally important —and exclusive —
reasons to buy the new OP 59.

Variable Input. Cut, jacket. or roll
fiche masters. Someday, everyone
may use the same fiche configura-
tion. Until then, you'll probably want
to be able to duplicate from any
master. So the OP 59 accepts all
three types of input. If you've already
standardized on cut fiche, our new

April, 1975

OP 50 delivers the same speed
and quality as the OP 59.

Automatic collation. To make the
most effective use of the OP 59's
remarkable speed, you may want
the optional OP 88 automatic
collator. It links directly to any of
Bruning’s six microfiche dupli-
cators and delivers your choice of
collated or separated sets in order
of input. A collator is a valuable

accessory that, in the whole
industry, only Bruning offers.

| World's Largest Service Network.

You won't need maintenance or
service often. But when you do,
you'll appreciate Bruning's
nationwide service locations.

BRUNING

DIVISION OF )
® ADDRESSOGRAPH MULTIGRAPH

CIRCLE 27 ON READER CARD

You're dealing with the leader.
You'll be buying all the charac-
teristics that have made Bruning

e TSI N

——

(
S

number one: Ease of operation,
dependability, advanced engi-
neering, quality and speed.

Contact your Bruning
micrographics specialists for

the whole story on the new OP 59,
and the complete line of Bruning
microfiche duplicators. Or write
Bruning, 1834 Walden Office
Square, Schaumburg, I11. 60172.

THE BOLD FORCE
IN MICROGRAPHICS!
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You've already gained speed and
efficiency in some of your procedures
by using microfilm. There’s even

more dramatic progress available to
handle customer inquiries. For example:

A major retailer failed to find the
needed records once out of every five
calls. Now all the records are on film and
virtually any one can be displayed on a
screen at the touch of a button.

A telephone company was laboring to
answer more than 2,000 customer ques-
tions every day. The answers are now on
film and are handled fen times faster
than before.

More than just lookups: A bank is
using the same basic method to keep
track of daily transactions. Having the
records on film produced a saving of

$50,000 in the first year.

To make this kind of progress in your
business takes your determination to
seek better answers. The sooner you ask
us, the sooner we can help. Just write on
your letterhead to W. O. Fullerton,
Eastman Kodak Company, Dept. DP553¢
Rochester, New York 14650. Or call 800-
447-4700. In Illinois, call 800-322-4400.

What you're saving now with microfilm
is only the beginning. Kﬁ} ;
, : : «\ﬁ‘yﬁ.ﬁ!!
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source data

SOURCE DATA provides information
on literature, books, films, courses,
bibliographies, products, services, and
other aids to professional develop-
ment. '
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The Sun Never Sets on IBM:

The Culture and Folklore of

IBM World Trade

by Nancy Foy
William Morrow & Co., Inc.,

New York, 1975
218 pp. $7.95
(Entitled The IBM World in the UK,
Eyre Methuen Publishers, London,
1974, 218 pp. £4.25)

In this book, Nancy Foy attempts to
present the story of the two IBMs,
Domestic and World Trade, as seen
through the eyes of a European. With
brevity and freshness, and combining
precision with detail sufficient to give a
clear picture, Miss Foy relates the rise,
the glory, and the problems of the two
halves of the company. She treats the
story in much the way one might re-
flect upon a composer’s or conductor’s
work, and its continuation by his
descendants.

The tune was set by Thomas J. Wat-
son the elder, and the original orches-
tra was closely led to his beat. His
perception of ethics dominated like a
major theme, and each player had little
room for improvisation. Sales training
has been likened to repetitive orchestra
practice, yet was conducted with the
awareness that, like musicians, a strong
cooperative effort is required to “make
beautiful music.” Personnel policies
made for “happy musicians,” and as a
result, the orchestra grew and grew.

While: Thomas Watson Jr. became
conductor of the orchestra at home,
the second son, Dick, undertook su-
pervision of the one abroad. The latter
effort was secondary to the home com-
pany for a long time, since differences
in the nature of national groups im-
peded early growth, at least in com-
parison to the gigantic proportions of
the domestic arrangements. But finally
a one-world theme was effectively
played by all, as the unification of the
product line became a reality. In con-
sequence, combined royalties returned
by the polycentric international or-
chestra of World Trade have now sur-
passed the revenues flowing to the orig-
inal orchestra at home.

Nancy Foy points out the idiosyn-
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crasies of the elder Watson, but she
also states that while paternalistic rule
persisted in many aspects, it is really
the talented contributions of the people
who make up 1BM that explain the
company’s phenomenal growth. Miss
Foy describes vividly the value placed
on personnel and the willingness of
management to listen to its people.

- While the strict rules of the Old Man
were the foundations on which Do-
mestic grew, it was Dick Watson, and
the foreign nationals developed under
him, who helped the overseas opera-
tions evolve into an international
brotherhood—a feat not achieved by
competitors even where they had an
original product advantage. The ability
to accept differing viewpoints, regard-
less of origin, and integrate them into
the mainstream, made 1BM an effective
multinational company early. Allowing
for some moonlighting to go on abroad
to parallel the massive centrally
planned Rr&p efforts has permitted
“wild duck” ideas to develop which
have taken 1BM into new fields, such as
the Carnation project in Europe which
produced the 3750 voice and data
handling system.

Recognition of its dependence on its
employees (and on large customers),
and the possibilities and consequences
of their being manipulated by outside
forces, have created what Miss Foy
describes as 1BM’s almost neurotic fear
of unions, governments, and the press.
She raises the question of whether or
not 1BM can master its future, and finds

that its problems lie less in antitrust,

unions, and economic nationalism.
Rather they lie in 1BM’s ability to live
in a no growth environment, in finding
useful applications for all the money it
has available, and last, but by no
means least, in its ability to come up
with the real reorganization that can
fight off the bureaucratic effects of its
enormous size.

In all, this book provides a refresh-
ing departure from the tone that has
become so common lately in publica-
tions dealing with 18M. Nancy Foy did
her homework well, and presents her
findings “without anger and after care-
ful study.” She wrote with a sharp pen,
not with a bludgeon. .

- —O0. H. Rothenbuecher

Mr. Rothenbuecher, a senior staff
member of Arthur D. Little, Inc., is an
expert in multinational and conglom-
erate organizations. He has been fa-

miliar with the dp industry since work-
ing with some of the first Univac in-
stallations in Germany in the 1950s.

BOOK BRIEFS .

Directory of Data Bases in the
Social and Behavioral Sciences

Vivian S. Sessions, ed.
Science Assocnates/lnternat:onal Inc.,

New York, 1974
312 pp. $35
As pointed out in the preface by Dr.
Mina Rees, past president of the AAas,
this volume has been assembled by a
librarian. In fact, Ms. Sessions is the
Director, Center for the Advancement
of Library-Information Science; City
University of New York. This alone
would make the volume a rarity—the
librarians and the information scien-
tists are not famed for their past co-
operative efforts. More important
however, this is a useful and detailed
listing of data bases, here and abroad,
that pertain to the social- and be-
havioral sciences.

The information is presented in a
clear, concise format and includes such
mundane but hard to obtain details as
the name, address, and telephone num-
ber of the person to contact. Just this
feature alone separates this volume
from one of those maddening listings
that tantalize a reader with an installa-
tion name and provide no additional
clues. Where applicable the access
conditions are stated and, of course,
the form of storage media.’

Handbook of APL Programming

by Clark Wiedmann

Petrocelli Books, 1974

213 pp. $12.95

Intended for both “the novice and the
sophisticate,” the book contains nu-
merous examples of basic and advanced
APL functions used in both business
and scientific programming environ-
ments.

Science & Technology in the Arts

by Stewart Kran

Van Nostrand Relnhold Co., 1974

335 pp. $40.0

This richly illustrated, handsome, over-
size book explores the collaboration of
scientists and engineers with artists of
the *60s and *70s through the use of
cinematography, computer-generated
graphics, and other technical tools. In-
terviews with these personalities offer
insight into the new wave of creativity.

Automated Design of Control Systems

by C. W. Merriam Il|
Gordon & Breach 1974
339 pp. $32.5

Designed for advanced students and
professional engineers, this volume ex-
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plores the use of linearization and op-
timization techniques as a means of
achieving automated design. The book
contains a large quantity of problems
covering deterministic, stochastic, and
finite-time design.

- The Anatomy of a Cbmpiler

by John A. N.

Van Nostrand Remhold Co., 1974

470 pp. $17.95

This second edition has been expanded
to include recent developments in
compiler design and implementation,
and extensions in language usage re-
sulting from those advances. The first
edition focused on FORTRAN; this one is
multilingual.

‘Annual Review of Information
Science and Technology

Carlos A. Cuadra, ed.

American Society for Information
Science, Washington, D.C., 1974

457 pp. $22.00

The latest volume in a series of ‘“state -

of the profession” reports describes
and appraises significant developments
during the past year, as reported in the
literature. This report notes the move-
ments toward networking and the
growth in use of on-line information
retrieval services.

The Auerbach Annual:
1974 Best Computer Papers

Isaac L. Auerbach, ed.

Petrocelli Books, 1975

346 pp. $17.50

Culled from the yearly deluge of com-
puter papers, this volume offers a “col-
lection of significant papers . . . which
will provide the reader with an over-
view of advanced thinking in the infor-
mation processing sciences.”

Ca
IEIEIENCESE

Languages and Systems .
Reliability

Infotech continues its State of the Art
series with reports number 19, Com-
mercial Language Systems, and num-
ber 20, Computer Systems Reliability.
These hefty volumes follow a standard
format of extensive analysis (150 to
200+ pages), followed by numerous
presentations and invited papers by ex-
perts in the field. There are always very

useful annotated bibliographies and

thorough indexes.
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The 555-page volume on languages
discusses a variety of languages avail-
able and the essential needs of the
commercial user. Every aspect of
choosing a language, from its ideal
properties to its practical use in com-
mercial programming, is detailed.

The 829-page report on systems reli-
ability exhaustively examines unrelia-
bility in hardware, systems, and soft-
ware; how to reduce it in the design
and production process; and how to
detect it as well as recover from it.
Experts such as Ramamoorthy of
Berkeley and Mathur of the Univ. of
Missouri are heard from on software
and hardware respectively. Three es-
sential approaches to improving reli-
ability are discussed-in detail: simplifi-
cation, testing, and redundancy.

Prices for the volumes are $125
each, or $700 for eight reports on a
subscription basis. INFOTECH INFORMA-
TION LTD., Berkshire, England.

FOR DATA CIRCLE 200 ON READER CARD

“Specificationless"” IBM
System/32

In addition to 1BM’s description of its
System/32 as “programmerless,” it is
also described in Datapro’s February

newsletter, NEwscoM, as “periph-
eraless,” “maintenanceless,” “memory-
less,” and “specificationless.” These

features “will probably result in more
System/ 32 sales than have ever been
achieved with any other computer sys-
tem,” according to the report. Winners
and losers are mentioned. Among the
former are /BM of course, first-time
computer users, competitive small
computer vendors, independent soft-
ware companies, and diskette sup-
pliers. The losers include suppliers of
small accounting machines, vendors of
large programmable calculators, time-
sharing services, service bureaus, and
plug compatible peripheral manufac-
turers. DATAPRO RESEARCH CORP., Del-
ran, N.J.

FOR COPY CIRCLE 201 ON READER CARD

COBOL Handbook
To solve the problem of the ANs coBoL

language being, according to this ven-
dor “just too large for the average pro-
grammer to commit entirely to mem-
ory,” the 166-page ANS COBOL Syn-
tactical Handbook was created. This
reference contains the unique feature
of having Procedure Division verbs,
e.g., RELEASE, in alphabetic order.
Each verb in addition has a page to
itself containing explanations, illustra-
tive examples, options, and comments.
The usefulness of this reference man-
ual is enhanced by its pocket size, its
looseleaf binder which allows pages to

lie flat, and its thin plastic pages to
avoid smudging and ripping. Price:
$18.50; reduced rates for orders of
more than 25. ADVANCED SYSTEMS
INC., 1601 Tonne Rd., Elk Grove Vil-
lage, Ill. 60007.

Intelligent Terminals

With large price drops in memory and
microprocessor circuitry over the last
few years, intelligent terminals are
much lower in cost than ‘older hard-
wired terminals. The revised and ex-
panded AUERBACH Guide to Intel-
ligent Terminals contains an evalua-
tion report with charts of over 75 ter-
minal models. Specifications on pro-
cessors, auxiliary storage, software
support, keyboards, display units, etc.,
are given to help in selecting the right
system. Price: $24.95. AUERBACH PUB-
LISHERS INC., 121 N. Broad St., Phila-
delphia, Pa. 19107.

Bibliography of Computer Books
The eighth annual Bibliography of
Computer-Oriented Books contains
1,200 books published since 1970.
Added this year are 236 new books,
and two new subject areas: computers
and law, and a history/future section.
This bibliography is compiled by J.
Daniel Couger, Professor of Computer
and Management Science at the Univ.
of Colorado. Price: $4 ($5 if invoice is
necessary). COMPUTING NEWSLETTER,
Univ. of Colorado, Colorado Springs,
Co. 80907.

San Francisco Dp

Market Analysis

There is a definite rapid growth.in on-
line and remote computer usage in dp
firms in the San Francisco Bay area,
an area'having a large number of ser-
vice organizations; and overall, there is
a growing separation between -cus-
tomizing firms and those offering only
package ‘applications. Such are the
findings of a comprehensive study,
EDP Market Analysis: A Management-
Oriented Review of the San Francisco
Bay Region, which details the major
dp firms in the area, their portions of
the market, their clients, the general
services offered, and an analysis of
their computer usage.

Like Gaul, this area is subdivided
into three parts: San Franscisco/So.
San Francisco, Oakland/East Bay, and
San Jose/Peninsula. Names, addresses,
and phone contacts for each dp com-
pany in these areas are supplied, in-
cluding .government dp centers. In
providing both historical and current
trends and a statistical overview of the

(Continued on page 33)
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Some of the best known computer centers in the world are
our users. Many of them already had powerful graphics.
So why did thev choose DISSPLA? Simple, [t's easy to use.
They say it's the best user documented software system
available. It otfers unmatched features that range from
publication quality fonts to 3-D hidden line surfaces and
world maps. And i€°s machine and device independent
graphics software,

We have used four steps to illustrate hiow a simple plot
is easily expanded to one which is sophisticated. And we
could have used FORTRAN, COBOL, ALGOL, or PL/1.

We'll start with a plot of three data curves, Only
few simple instructions are needed and DISSPLA
remembers values and features so one can simply
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convert the entire plot to log, semi-log or polar axes.
DISSPLA makes plotting as simple as printing.

;.

By adding a few “calls” to those of plot “1” one can
use italics, or even Greek, Russian, iehrew, script or
special typographic or mathematical symbols, And
use them in any text, line or label. Draw from eight ditfer-
ent styles—Cartographic to Old Gothic. DISSPLA can also
easily draw bars to data points, heavy lines, parallel curves
{(roads, pipelines), smooth curves—call it and DISSPLA does it

Now we'll add more features to the calls of piot 2
You will get underlines, centering, a grid, or even
crosshatched and shaded areas. Add tegends for the

DARTAMATION
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It Makes Complex Plottmg Slmple.

curves, then blank out any area for clarity. Still need more?
Go to plot “4”

The plot isbecoming complex—simply. The calls from

~ plot “3” remain. Call a dotted grid or dashed shading,

.- change lettering style to Old Gothic, Roman becomes

Old English, italics becomes Gothic Italian. Why not super-

impose a secondary y axis, a month labeled x axis? And in

one or two hours the plot is done. Now draw it in color with
a pen plotter, all it takes is one more call.

Ask our customers. This is being done with DISSPLA.
And now in more than fifty installations in the United
States and Europe.
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Display Integrated Software System and Plotting LAnguage
A proprietary software product of ISSCO

For more information call Sunny Harris (714) 565-8098 or (714) 272-5606.
Or write
!

Integrated Software Systems Corporation
P.O. Box 9906, San Diego, California 82109
van Blankenburgstraat 58

The Hague, Holland
Telephone 070-608425

In Europe contact: RepkO bV
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Even if your building survives, |
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The gloomy fact is, even a minor blaze
can cause enough damage and business

. interruption to close you down for good.

It happens every day. To all kinds of
businesses.
Because there’s just no such thing as
fool-proof fire prevention .
or this very reason, you need a fire
protection system that quenches the
flames faster. Before they can do exten-
sive damage. And allows you to get right
back to work. With no clean-up. And a
minimum of downtime.
Fenwal Fights Fire with Halon
The Fenwal Fire Suppression Sys-
tem does both. Because it uses Halon
1301. A chemical you may have seen -
demonstrated on TV. When released as
i a vapor by a
Fenwal system,
1 Halon literally
| snuffs out flames.
| Faster than water.
Faster than CO,.
Faster than
anything yet
' developed. And
dry —no wet mess
S +Ni to clean up.
Safe for Even Delicate Things ,
_What's just as important, Halon 1301,
unlike water

] n
usiness may die.

Sensitive equipment. Sensitive
material. Sensitive anything. And it won’t
harm people.

Putting a Damper on Downtime

This all adds up to two very impor-
tant advantages you don’t get with other
fire protection methods: 1. A Fenwal
system gives you thé fastest jump on the
flames because you don’t have to evacu-
ate the area before it’s released.

2. You can go right back to work. There’s
no clean-up. No water damage. No exten-
stve business interruption.

" Now Make Us Prove It

We believe our Halon Fire Suppres-
sion Systems are the solution to a lot of
serious fire problems.

We’ve been
designing and
installing them
for years. More
systems than any
other manufac-
turer. And we've
perfected a num-
ber of different
systems to pro-
tect all kinds of
environments.

Quite simply, they work.

We make sure of that. Before we
install them. And after. With the best
after-sales back-up in the business.

'~ What’s more you can’t ever outgrow
a Fenwal system because they’re modular
in design. Easy to extend.

Of course no one’s ever bought any
fire protection system after reading a
one-page ad. :

So we've prepared a special film
which shows our system in action.

It proves you can save your building
without killing your business.

To view “The Fireaters” just call us
at (617) 881-2000. Or write Fenwal
Incorporated, Ashland, Massachusetts -
01721. A Division of Walter Kidde &
Company, Incorporated.

Our local, service-

and CO,, oriented distrib-
won’t damage utors are listed
whatever it is in the yellow
you’re trying - pages under

to protect. “Fire Protection”.

Nobody in the world has more experience in fire and explosion suppression systems.

CIRCLE 30 ON READER CARD
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area, this report furnishes the bases for
business forecasts and market strat-
egies, and provides aids in selecting a
firm. Price: $50. JEFFERSON ASSOCI-
ATES, INC., San Francisco, Calif.
FOR DATA CIRCLE 202 ON READER CARD

Internal Auditing

Described as how-to-do-it guides geared
for the practicing internal auditor
rather than the dp expert, three pa-
pers in a continuing series, “Modern
Concepts of Internal Auditing,” aim at
involving the staff auditor in data pro-
cessing. Establishing the Internal Audit
Function in EDP suggests possible
ways to organize and provides job de-
scriptions for nine levels of computer
auditors. Auditing Fast Response Sys-
temms describes the history, hardware,
and systems design requirements of a
fast response system, plus techniques
and areas of consideration for audit-
ing these systems. Auditing Computer
Centers is an auditing-aids and training
package for approaching the computer
complex. Price: $3 each. INSTITUTE OF
INTERNAL AUDITORS, INC., 5500 Diplo-
mat Circle, Orlando, Fla. 32810.

Microcomputer Design
How to design a microcomputer is the

subject of Microcomputer Design, a
300+ page loose-leaf book intended to
fill a gap in the literature by concen-
trating on the hardware necessary to
make the microprocessor part of an
electronic system. Assuming familiar-
ity with digital electronic circuit de-
sign, and transistor-transistor logic
(TTL) in particular, the book contains
a brief introduction to microcom-
puters, numerous schematics, and de-
tailed chapters on such topics as bus
structures, 1/0 instructions, output
techniques, interrupts, etc. In short,
one should be able to design with mi-
croprocessors on a more cost-effective
basis with the use of this book, the
vendor claims. Price: $75; the vendor
offers the book along with an 8008
microprocessor for $100, and with an
8008-1, for $110. (The 8008 alone
sells for about $100.) MARTIN RESEARCH
LTD., Chicago, Il. 60608.

FOR DATA CIRCLE 203 ON READER CARD

Financial Terminals

Three categories of financial terminals
are covered in A Guide to Financial
Terminal Systems: teller terminals,
cash dispenser/automated terminals,
and brokerage terminals. The strengths
and weaknesses of this equipment are
detailed in analyses based on user in-
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terviews. Price: $19.95. AUERBACH
PUBLISHERS INC., 121 N. Broad St,
Philadelphia, Pa. 19107.

Graphics Software )
DISSPLA, a machine and device inde-

pendent graphics software system is
described in a 12-page brochure which
tells how a user can utilize the full
computational power of FORTRAN,
with the system of FORTRAN subrou-
tines that make up the package. The
brochure also describes how a user can

8 10

a

Function TOWERS
2 6

o

\§§§\§\\§§\\§

1

~5

construct a sophisticated plot on a crt
terminal in about one hour, then
switch to any other available device
such as a drum plotter, flatbed plotter,
or microfilm. Layout, typesetting, and
the allocation of illustration space for
the brochure, were done by DISSPLA.
INTEGRATED SOFTWARE SYSTEMS, San
Diego, Calif.

FOR COPY CIRCLE 206 ON READER CARD

Printer/Plotters

High speed electrostatic printer/ plot-
ters are described in a brochure along
with specifications and information on
specialized software packages. One sys-
tem, the 4800, is claimed to be able to
produce graphs, charts, diagrams, and
alphanumerics approximately 800
times faster than by drum or pen
plotter. Another, the 5000 system, de-
signed for minicomputers, will plot up
to 400 times faster than pen plotters
and will print almost twice as fast as
line printers for large computers. The
brochure describes a system designated
5100 as having the widest plotting
capability of any electrostatic unit on
the market. GouLDb Inc., Cleveland,
Ohio.

FOR COPY CIRCLE 207 ON READER CARD

Minicomputer Systems

Four interactive minicomputer systems

designed for business, scientific/engi-

neering, time-sharing, and real-time

applications are described in a 92-page
(Continued on page 158)
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Seeing is believing . . . . so take a
good look at what Aydin Controls
new raster scan, multi-channel, RGB
display generator can give you at a
reasonable cost:

[] Eight colors [] 256 alphanumerics
and special symbols [] Two charac-
ter sizes [] Upper and lower case
block/and graphics [] Subscript and
superscript [ ] Up to 80 characters
perline with 48 lines per page [[] Two
intensity levels [] Reverse back-
grounds [ ] MOS random access re-
fresh memory [] Full edit from key-
board or computer [] Dual 1/0
option. :

To find out what our applications-
oriented model 5215 can do for you,
call or write us today.

(RS

One source for all youf CRT display
requirements

414 COMMERCE DRIVE

FORT WASHINGTON, PA. 19034
PHONE (215) 542-7800

TWX (510) 661-0518
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Not just fast,
completely fast.

- TheSystemis here from
Digital. It's PDP-11/70 —and it’s
fast beyond anything of its size or
price ever built.

This complete system s -
designed for speed inside and
out. Notjust the CPU, but the
software, the cache memory, the
I/O channels, the disks, the
peripherals —the entire package.

The 11/70, with its 32-bit

architecture, is a real-time system,
a batch system, and a timeshar-
ing system simultaneously. And
the incredible low price — from
under $100K — means that enor-
mous computer power is about
to appear in placesit’s never
been before.

System processor speed.
The heart of the PDP-11/701is a
300 nanosecond central proc-
essor connected to system
components by high-speed 32-bit
data paths (that perform auto-
matic parity checking on both
data and address transfers). And
by adding a double-precision
floating point processor, you can
divide two 64-bit numbers in just
9 microseconds. ’ ,

System memory speed. The
integral memory management
unit provides memory relocation,
protection, and expansion to
2 million bytes of extremely reli-
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- 32-bit data paths for fast data

- The PDP-11/70’s new multi-

able core memory. A standard BASIC, Macro assembler, and a
2K-byte, 240-nanosecond bipolar  powerful ANSI standard

cache memory acts like a high- FORTRANIV-PLUS that’s
speed buffer between main * :
memory and the processor. The
result: an effective memory cycle
time under 400 nanoseconds, but
at core memory prices.

System peripheral speed.
High-speed peripheral control-
lers plug directly into the central
processor using high-speed

i

transfer. Disk transfer time, for designed for the fastest execution

example, can be as fastas4 micro-  time possible.
seconds for 32 bits. Disk capacity, And for dedicated time-

-using the high-speed interface,  sharing applications the popular

can be expanded to 700 million RSTS/E system has been

‘bytes of on-line storage. - enhanced to accommodate 63

simultaneous BASIC-PLUS users
with concurrent batch COBOL
operation. For real-time applica-
tions, field-proven RSX-11D
provides multiprogrammed
real-time operation with con-
current batch in the background.
The System is here from
Digital. PDP-11/70. Completely
fast. For full details contact your
local Digital sales office or send
the coupon below to Digital -
Equipment Corporation,
Maynard, Mass. 01754. (617)
e . g 897-5111, Ext. 2540. European
headquarters: 81 route del’Aire,
Complete system software. 157 oy 76, Tel: 42 79 50,
Digital Equipment of Canada
Ltd., Ontario. ,

function operating system, IAS
(Interactive Application System),

- allows concurrent timesharing,

real-time and batch. IAS sup- | '
ports-a mix of languages includ-
ing ANSI-74 COBOL, extended :

| O Please have a Digital sales engineer call on me.
| [J Please send me literature on the PDP-11/70.

Potential application

I am considering a new [] or replacement [J system.

Other system(s) now performing on this appliéation

Other system(s) in my company or organization

|

|

|

|

|

I Name
|

|

|

|
[

Department Organization

Address

City State Zip.

U -
35






i
s




OUR SHORT DROPS

COULDBEAWHOLE

LOT CHEAPER THAN

YOUR LONG HAULS.

If you're thinking of expanding
your communications network, then
a Cable & Wireless leased circuit
system is what you need. If you're
already running a leased circuit
there’s more than a chance that if
you let us look it over, we could
make it a lot more cost-effective.

And, if you're a company
whose major interests are in the Far
East or the Middle East we could -

certainly save you money.

Cable & Wireless have the
computer-switching centres which
can pick up your messages and
transmit them more cheaply.

Our switching centre in Hong

Kong, for instance, means that your.

traffic can be passed through there
and routed on by a ‘short drop’ to,

say, Tokyo and Manila at a tremen-
dous saving in cost against a ‘long-

haul’ system direct from your head
office.
Similarly, our switching centre

-in Bahrain can cut your costs in the

Middle East. , , .
But there’s a lot more to it than
that, and we'd like to explain it to you.
If you think you'd like to listen,
contact us at the address below.
We'll send you literature, or have
someone call.

Tokyo

——. Hong Kong

Your

office

. Manila

THE LONG HAUL.

This system could be costing you
much more thaniit need!

Singapore
Tokyo
THE SHORT DROP.
Hong Kong ,

Manil A Cable & Wireless leased circuit
Your anila using short drops like this could cost
office you much less than you think!

Singapore

38

G CABLE &
WIRELESS

Keeps you in touch with the world.
Cable & Wireless, International Commercial Dept., Mercury House, Theobalds Road, London WC1X 8RX. Tel: 01-242 4433, Telex: 23181.

‘Seeus at Booth136-138,ICA.
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THIS STICKER SAYS
YOUR FREIGHT ISFIRST.

.....

Introducing
“First Freight.’
United’s new
priority air
freight service.

® Always the first freight
loaded in our planes. The big
“1” on every piece makes
sure of that.
; S ® Segregated all the way
A . i —in our terminals and in
the air. ’
;g}""’} ® No limit to pieces or
\ // weig}ét. o tored
® Computer monitore
Z //é all the way for positive
' control.
Just call United at least
6 hours before departure
of the flight you need.
WE'll reserve space, and as
long as your shipment
arrives at our freight
terminal 90 minutes
before flight time, well
make sure it’s the “First
Freight” loaded.

Just say,

“First Freight.

When that shipment
has to be there, call United
or your freight forwarder.
Yours can be the “First
Freight” there—to any of our
113 cities.

First Freight service effective April 1,
1975, subject to C.A.B. approval.

No.1in the U.S. sky | |
¢/ UNITED AIRLINES CARGO
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INTRODUCING THE WORlD’S FIRST

MEGA

THE INTERDATA 8/32-UNMATCHED LEVELS OF
PERFORMANCE IN A MINICOMPUTER SYSTEM.

MEGAMINI ARCHITECTURE: AN ABUNDANCE
OF SHEER POWER.

Interdata’s new 8/32 Megamini has
performance characteristics found only on large
scale computers. Like direct addressing to one
million bytes. Full 32-bit hardware with
performarice enhancers such as dual instruction

The 8/32 MEGAMINI — with a full Megabyte.
40

look-ahead stacks, multiple register sets, interleaved
32-bit memory, and fast floating-point hardware.
What our 8/32 Megamini means to you is an
unequalled combination of power, flexibility, and
reliability in a compact package. All at a price
that’s fully competitive.

MEGAMINI SOFTWARE: POWERFUL, FLEXIBLE,
EASY-TO-USE.

Today’s hardware must be designed to ease your
software effort. You shouldn’t have to spend a lot
of expensive programming time trying to figure out
how to get around minicomputer hardware
limitations. With the 8/32 Megamini you don’t —
because there are none.

For example. The direct addressing capability of
the 8/32 Megamini allows you to build programs
and data arrays in any size up to the amount of
memory you have — no more 64K limits.

It also means we can give you versatile and
powerful software to help lower the cost of building
your system. Software with a multi-tasking
operating system, OS/32MT, with unique multi-user

Multi-Wire Technology — a key to MEGAMINI performance.

DATAMATION



Interdata and Megamini are trademarks of Interdata, Inc. -

™

COMPARE: THE INTERDATA 8/32 MEGAMINI VS. THE-LESS-THAN-MEGAMINI COMPETITION.

INTERDATA XEROX IBM DEC DG
8/32 370/158 11/70 Eclipse .
WORD LENGTH 32 bits 32 bits 32 bits 16 bits 16 bits
INSTRUCTION TIMES '
(Register to Memory)
Integer Add 1.25 1.8 9 1.8 2.5
Multiply 3.54 6.2 2.0 39 8.8
Divide 5.8 144 99 8.3 11.2
Floating Point Add 2.3 6.1 24 8.25 5.5
Multiply 3.0 9.1 2.3 11.25 7.2
Divide 5.35 23.3 8.9 12.25 7.9
HARDWARE 1/0 Yes Yes Yes No No
MAX. DMA RATE/SECOND 6MB 4MB 6.7MB 4MB 2MB
MAX. ADDRESS CAPABILITY IMB 1IMB 16MB 64KB 64KB
GENERAL PURPOSE REGISTERS 8 stacks 4 stacks 1 stack 2 stacks 1 stack
g 16 each 16 each 16 each 8 each 4 each
PRICING
CPU + 128KB Memory $51,900 $128,700 N/A $54,600 $44.,500
CPU + 1048KB Memory $179,400 $478,700 $1,905,700 $163,800 N/A

program development capabilities. Software that
has an optimizing macro assembler, MACRO CAL.
And software with a sophisticated
telecommunications access package, ITAM, that -
allows you to treat remote communications '
terminals and computers as if they ‘were simply
local devices: '

Now, with all of this available, you can concentrate
your efforts on the real problem at hand — your
application.

THE MEGAMINI: NOT JUST A COMPUTER -
BUT A SYSTEM.

The Interdata 8/32 Megamini gives you a full range
of peripherals, software and advanced features to
choose fromrin tailoring your system: 166MB disc
systems, fast line printers, 1600 BPI tapes and
graphic CRT’s. Plus software modules like
FORTRAN, BASIC, EDIT, AIDS and many more.

April, 1975

FOR MORE MEGADATA, CLIP AND MAIL.

Interdata, Inc., Oceanport, N.J. 07757
O All that power sounds marvelous. Send me more
information on the Interdata 8/32 Megamini.
[0 You may have hit on the solution to my
megaproblem. Have a representative call me.
Name Title
v Company
- Address
City. State Zip
Telephone

INTERDA.'I‘N.
. Subsidiary of Perkin-Elmer
. Oceanport, N.J. 07757. (201) 229-4040 DATA-75
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Why CnmePays Less Than Ever

' Strathmore Road
Natick, Massachusens 01760
'(617) 655-61
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- Editor's Readout

John L. Kirkley, Editor

The Uncommon Carriers

As three of the four theme articles in this issue indicate, users
are happy with the specialized communications carriers.
Whether it’s cost savings from Datran, “zero bureaucracy”
from' McI1, or Westar from Western Union, the uncommon
carriers are coming into their own.

To survive and flourish they will have to be innovative,
imaginative, at the leading edge of technology. Particularly
now that Ma Bell-prodded by their success, an aggressive
Fcc, and 1BM’s encroachments on her home turf—seems to
be shaking off a century old lethargy.

IBM’s proprietary protocol, SDLC/SNa, is discussed in the
fourth article—an excellent tutorial. But a cloud hangs over
spLC: the Canadians are pushing sNaP, the Datapac network
protocol. If the Canadians are successful in convincing CCITT
(the international standards making group for the world’s
communications carriers) to adopt SNAP as a standard com-
munications format, 1BM may have to modify spLc and sup-
port a non-IBM communications protocol—a boon to the user
and new hope for 1BM’s beleaguered competitors.

Balancing the Privacy Board

Imagine for a moment that you wanted to make a national
investigation of leaky faucets. In best bureaucratic fashion
you would assemble a panel of experts to conduct a study
and make recommendations. Logic would dictate that at least
one of your panelists would have a rudimentary knowledge
of plumbing.

But this rather simple-minded approach to commis-
sion-creation seems to have eluded our representatives in
Washington. At least when it comes to the bill creating the
Privacy Protection Study Commission.

This important commission is chartered to “make a study
of data banks, automated data processing programs, and in-
formation systems of governmental, regional, and private or-
ganizations . . . ” to find out how to best go about protecting
our privacy. They will have to delve into the mysteries of
large data bases, telecommunications, and other subtleties of
computer technology. As a result of their studies, the commis-
sion will make recommendations to the President and Con-
gress regarding legislation which walks the delicate line be-
tween the needs of society and the rights of the individual.

Four of the seven members have already been named. One
is the managing editor of a Philadelphia newspaper, another
a state senator from Minnesota, the remaining two that famil-
iar congressional team of Goldwater and Koch.

April, 1975

President Ford will select three more. That process—includ-
ing the careful screening that presidential appointees can ex-

* pect these days—is now underway. Just whose names are in

the hopper isn’t common knowledge.

Nothing in the bill establishing the commission demands
that these commissioners know the slightest thing about com-
puter technology. The law states that the members shall be
chosen from any of the following areas—civil rights, law, so-
cial sciences, computer technology, business, records manage-
ment and state and local government.

So far we have a journalist, two congressmen and a state
senator. No matter how impeccable their credentials, it is not
likely that these men are familiar with the ins and outs of
telecommunications and the perplexities of large data bases.
And no matter how expert a staff these individuals can mus-
ter, a computer technologist at the policy-making level is ab-
solutely essential. ‘

We urge that at least one of the staff members be selected
from among that cadre of computer professionals who have
made it their business to straddle two worlds—that of com-
puter technology and social implications. Their names are
well known. Even the most cursory glance at computer con-
ference panels on the subject, congressional hearings, major
studies funded by federal agencies and professional societies,
will garner the same names: men and women who are that
rare combination of computer technologist, social scientist,
and concerned citizen.

IBM and the Industry

In the March issue we asked for comments about restructuring
the computer industry and offered DATAMATION’s pages as a
sounding board. Responses are beginning to come in and on
page 103 you will find four viewpoints, all thoughtful, all
different.

One reader advocates an 1BM restructured much like the
automobile industry: a collection of autonomous branches
similar to dealerships.

Another also recommends restructuring with the key provi-
sions that the new divisions be restricted to outright sale of
hardware and software—no leasing, no renting:

But fragmenting 1BM is not the view of the two other con-
tributors. Instead one writer looks to the user for fundamental
change; the other, with wry optimism, declares that the dp
world is finally exhibiting some sanity and proposes guide-
lines to prevent a relapse.

All make interesting, provocative reading. They’re worth
your time. v
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ECENTLY announced communica-
tion services have provided the
network designer with an ever

increasing range of alternatives. Two
of these have been integrated into In-
fonet, Computer.Sciences’ nationwide
remote computing network. The ser-
vices are Western Union’s Westar Sat-
ellite and AT&T’s Dataphone Digital
Service (pps). The evaluation criteria
in the decision to integrate these ser-
vices into Infonet are undoubtedly iden-
tical to those faced by network design-
ers of a wide variety of communication
networks servicing a multitude of gen-
eral and special applications. Principal
among these are cost, performance, re-
liability, and operation.

Infonet Communication Network

The communication network which
connects the Infonet computing cen-
ters in El Segundo, California and Oak
Brook, Illinois, with subscribers lo-
cated throughout the United States
and Canada is shown in Fig. 1. This
network provides local access in over
125 U.S. cities and incorporates more
than 100,000 channel miles of dedi-
cated circuits.

The principal component of thé
communication network is the Remote

DATAMATION



So far so good.
Western Union’s satellite

and Bell’'s Dataphone Digital Service
are proving their value for this nationwide

teleprocessing service vendor.

THE COMMON CARRIE!
" UNCOMMON OFF€R

Communications Concentrator (RCC).
The Rrcc is the interface for user termi-
nals, and performs the statistical multi-
plexing between user terminals and
host computers. (Host computers used
in Infonet are Univac 1108s operating
under csts, Computer Sciences Tele-
processing System.) A simplified func-
tional diagram of the network is shown
in Fig. 2.

The rcc is a Comten-20 with soft-
ware designed and implemented by csc
as an integrated part of csTs. Functions
performed by the rRcc include terminal
speed detection, terminal code detec-
tion, code conversion, error detection
‘and retransmission, host computer
routing, and performance diagnostics.
The rcc supports: (1) low speed ac-
cess from 50 to 1200baud (tty model
32 terminals through 120cps termi-
nals), (2) high speed bulk terminal
dial access at 2000 and 4800bps, (3)
high speed dedicated bulk terminals at
speeds of 2400, 3600, 4800, 7200, and
9600bps, and (4) multiplexors carry-
ing traffic from lower density cities.

The dedicated circuits functionally
depicted in Fig. 2 are Bell System C2
or D1 conditioned point-to-point voice
grade lines. Modems operate at
9600bps for Rcc-to-1108 links ‘and at
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by P. A. Tenkhoff and J. C. Collard

4800bps for multiplexor-to-rcc links.
Since the performance of these links is
of paramount importance to the opera-
tion of Infonet, and since the total cost
of these circuits is substantial, csc in-
vestigated alternatives to- Bell System
leased voice grade circuits.

Because of their much lower cost,
coupled with potentially better per-
formance, satellite circuits were an at-
tractive alternative for Rrcc-to-1108
links. Also, the expectation of lower
digital error rates made DDS a prime
candidate for multiplexor-to-1108 cir-
cuits.

Wéstern Union Satellite Service
In August, 1974, Infonet obtained

one satellite private line circuit con-
necting computer centers in El Segun-
do, California, and Oak Brook, Illi-
nois, for engineering tests and evalua-
tion. The objectives of the engineering
test were to provide assurance that
satellite circuits could be introduced
into the network while still maintaining

a high degree of reliability and net- -

work availability. In addition to the
engineering tests, this phase of the
evaluation program included the defi-
nition of an operational support plan
which specified Western Union’s ap-

proach to the continued maintenance
of circuit availability and performance.

Engineering tests were conducted
over a period of seven weeks beginning
in August, 1974. These tests included
the measurement of analog transmis-
sion parameters, circuit delays, and
probability of error. The results of the
transmission parameter tests showed
that the satellite circuit met all Bell
Telephone Co. parameter objectives
for a point-to-point, C2 conditioned
3002 terrestrial private line circuit.
(Those technical parameters where the
satellite circuit significantly exceeded
terrestrial circuits were: (1) Separa-
tion between the fundamental and
harmonic frequencies was 10db greater;
(2) above one degree phase jitter there
were no phase hits whereas the Bell
practice has an objective of no phase
hits above twenty degrees; and (3) im-
pulse noise was considerably lower
than that experienced on terrestrial
private lines.)

End to end round trip propagation
delay through the Western circuit was
measured at 525msec. The delay arises
principally from the transmission delay
to the Westar communication satellite
which is located at an altitude of
22,300 miles above the earth. Exten-
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THE COMMON CARRIERS' UNCOMMON OFFERINGS

sive tests were conducted to observe
the effect of this propagation delay on
rce performance. These tests verified
that the Rcc communication software
appropriately handled the propagation
delay. rcc performance. exhibited no
degradation when operating on a satel-
lite channel over that observed on a
terrestrial circuit with normal error
rates. '

The Westar circuit tests were con-
ducted at 9600 bps. It was observed
that the overall error rate performance
of the satellite circuit during the seven
week test period proved to be ten times
better than Infonet’s experience on ter-
restrial private line circuits.

During the pilot operation, the
weakest link of the satellite circuit has
been the local loops. In the seven week
test period, two outages were recorded
and both problems were isolated to
local loop failures.

Satellite link-up

Based upon the success of the engi-
neering tests, the initial satellite link
was incorporated into the network,
connecting one of the rRccs in Oak

center. Backup terrestrial circuits arc
provided in the event of circuit failure.
Performance of the satellite circuit has
continued to be good; however, con-
tinuity of service has not met expecta-
tions. Restoration of service, during
the two failures which occurred in the
initial three months, required excessive
time. As mentioned, in both cases the
failure was isolated to the local loops in
lieu of the satellite path. Also, in both
cases the redundancies included as part
of the network insured that a con-
tinuity of service for customers was
maintained.

In January, 1975, the second do-
mestic satellite link was incorporated.
This circuit connects the rRcc in Dallas
to the El Segundo computer center.
Engineering tests were conducted prior
to integration of this circuit into the
network, and test results were similar
to those for the Oak Brook/El Se-
gundo link. )

Because of the uncertainties in the
overall availability of links, Infonet has
taken some additional measures for

‘satellite links to insure the overall in-

tegrity and continued high degree of
reliability and performance of the net-

Brook to the El Segundo computer
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Fig. 1. Computer Sciences Corp.’s Infonet encompasses 125
U.S. cities, plus some in Canada, and incorporates more than
100,000 channel miles of dedicated circuits. One satellite

private line circuit currently links lllinois and California; an-
other links Texas and California. So far, the weakest links
have been the local loops.

work. These measures include the pro-
vision of fully redundant local loops,
utilization on paths which also have
multiple terrestrial circuits, and provi-
sion of 9600bps dial-up backup.

Infonet will incorporate additional
satellite circuits in a manner consistent
with the fundamental requirement of
maintaining network reliability. For
the immediate future, this will entail a
relatively slow evolution coupled with
the provision of additional backup al-
ternatives.

Dataphone Digital Service
Existing analog data facilities re-
quire that binary signals be modu-
lated or superimposed on analog wave-
forms for transmission. As this wave-
form progresses over the transmission

. path, its original shape becomes dis-

torted from the combined effects of
noise and the electrical characteristics
of the transmission facility. In the pDs
system the binary signals received from
the customer’s business machine are
time-slotted into the network for trans-
mission to the distant end. At each
regeneration point, this binary se-
quence is reshaped into a “nearly per-
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fect” signal regardless of distortion.
The result is that the binary signal
received from the customer can be
passed through the network to the dis-
tant terminal with very low probabili-
ties of bit error.

AT&T’s Dataphone Digital Service
provides full duplex digital data cir-
cuits at four synchronous speeds of
2.4, 4.8, 9.6, and 56 kilobits/sec. A 4.8
kilobit/sec. link between Manhattan
and Philadelphia is now being eval-
uated. The evaluation began January
2, 1975. The error rate test results were
extremely favorable. For several test
periods the circuit would run with zero
errors over a three day period. Over
the total period, the error rate was less
than 1 x 10-7.

No outages have been recorded on
the pilot circuit since it became opera-
tional. The loss of synchronization and
the large burst errors that are often
experienced on analog circuits have not
been observed on the pilot pps circuit
over the first two months of operation.

This new service will be used for
Infonet on an increased basis as it be-
comes available. Principal among the
reasons for the extended incorporation

of pps are the following Bell System
claims:

® 99.5% of 1 second interval error
free performance
low cost 56kbps service
circuit availability of 99.96%
improved restoration of services
availability of additional fault iso-
: lation tools
This initial pps circuit has now been
incorporated into the network and is
handling asynchronous time-division
multiplexor traffic from Manhattan to
Philadelphia.

Summary
Infonet’s initial experience with di-
versification of communication ser-

vices to include satellites and DDs in |

its network has been favorable. The
performance of both services has ex-
ceeded that obtained over conven-
tional voice grade circuits. However,
our experience has been over a limited
period and a longer time span of
proven operation is required before
Infonet will commit these services on a
significantly wider basis.

The carriers furnishing these ser-
vices must demonstrate through opera-
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Fig. 2. Univac 1108s in Oak Brook, lllinois, and EI Segundo, California, are fed
through regional Communications Concentrators in major cities, which in turn are
fed through multiplexors in cities with lighter data traffic. One of the multiplexor-
to-RCC loops, between Manhattan and Philadelphia, is currently operating over a

4.8Kbps DDS circuit.
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tion that they are capable of providing
24 hour per day, 7 day per week opera-
tion at reliability levels consistent with
the requirements of remote teleprocess-
ing service. (The overall communica-
tion reliability of the Infonet network
is 99.6%; dedicated circuit perfor-
mance represent only one element of
this overall outage.) While there is lit-
tle doubt regarding the technology as-
sociated with these services, successful
operation must be proven by the car-
riers. Assuming that reliability of ser-
vice is established in a rigorous man-
ner, it would be expected that networks
such as Infonet will incorporate these
new services on a broader scale. [

Por— N
As director of systems develop-
ment for the Information Network
Div. of Computer Sciences Corp.,
Dr. Tenkhoff is responsible for the
planning, specification, and instal-
lation of hardware and commu-
nications for the Infonet remote
computing network. He is also
responsible for its evolution and
security. His previous experience
was with CSC's Advanced Systems
Group, where he was responsible
for studies in satellite communi-
cations, error correction, and mod-
ulation, among others.

Mr. Collard has had over 12 years
experience in project management,
hardware requirement analysis, and
communications system design and
evaluation for nationwide time-
sharing networks. Currently he is
Infonet's manager of network en-
gineering. As such he is responsi-
ble for evaluating, designing, im-
plementing, and maintaining new
communications services.
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MCI'S

MICROWME

SERNICE

UR COMPANY, Administration/
Systems/Communications,

Inc., got involved in tele-
processing by happenstance. We pro-
vide on-line computing support for
benefit administration (“fringe” bene-
fits such as health, welfare, and pension
funds, both union and corporate), and
primarily compete with 1BM System/3s
and other small batch machines, either
customer-owned or in service bureaus.

In 1971 we inherited a GE Datanet-
30 on-line system which had been in-
stalled by an outside firm. Even to our
untutored eyes it was obvious our lega-
cy was an economic albatross. The
Datanet-30 was a very effective front-
end communications device, but it
could not carry the load operating as a
standalone. Therefore we shopped for
a current technology, cost effective re-
placement, and settled on a Varian
620F.

Varian was willing to interface a
2314-type disc to a 750nsec memory.
The firm offered a 32-line data com-
munications controller, and the 620’s
instruction set was acceptable. We
made the switch solely for survival, but
discovered we had taken a giant step in
minicomputing. The end result is a
32K word system which supports 32
partitions (time-sliced), each with its

- own remote line and terminal and with
a very respectable 1-second response
time. (We currently have three Varian
V73 systems, two live and one for
backup and new applications develop-
ment.)

The knowledge gap

AscC is probably typical of much of
the data processing community. We
know a lot about computers, especially
software. But we are not so smart
about teleprocessing. We have also
learned that people in telecommunica-
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tions are often not so smart about
computing.

For example, I vividly remember the
attempt to enlighten our Bell represen-
tative of the fact that Bell, and everyone
else, does indeed run data lines at full-
duplex on two-wire lines. The ability to
run full-duplex on two-wire lines, I
explained, is a function of the baud
rate and the modem. You can do it at
up to 300 baud with standard modems.

The problem we were having at the
time, in 1971, was being forced to op-
erate 600baud terminals at half-du-
plex. Running in half-duplex mode re-
quired that some hardware-software
discipline be implemented to turn the
line around. The only “discipline” in
use, believe it or not, was having the
terminal operator manually rock a

switch from “remote” to “local” to’

“remote.”

It wasn’t only Bell that failed to un-
derstand. We arranged a long distance
conference call between Texas (the
terminal design engineer), California
(the computer interface engineer),
and Illinois (us). We were informed
by Texas that line turnaround could be
done by using reverse channel. We
were informed by California that the in-
terface did not support reverse chan-
nel. So it looked like a stand-off.

That was in 1971. Qur client had
been rocking the rocker switch for
about a year. It seemed to us that the
state of the art ought to be ready to
move forward. We consulted a General
Electric reference manual on GE mo-
dems and learned that at over 300
baud one could go full duplex on four-
wire lines. We assumed that four-wire
would cost twice as much as two-wire.
Makes sense, doesn’t it? Wrong. In in-
trastate use, four-wire costs no more
than two-wire! The state of the art had
been around for a long time. Only no

The cost savings
are not as important as other
benefits of the service.

one knew about it. (In interstate use,
four-wire adds 10% to line costs.) So
much for the early part of our learning
curve.

Getting involved with MClI

Stage two in our learning began in
1974, when Asc decided to install a
long distance telecomputing system.
The system installed in 1971 ran only
from Lake Bluff, Illinois, to Chicago, a
distance of 35 miles. What we pro-
posed was a system running from Lake
Bluff to Philadelphia. We were at-
tempting to displace an on-site IBM
System/3, thus line costs were an im-
portant consideration. But after three
years of experience, we considered ser-
vice and maintenance to be of equal
importance.

We looked at communications offer-
ings from Bell and McrI and settled on
Mci Telecommunications for the fol-
lowing reasons:

o they were less expensive

e they were the “right” size (we
could talk to them and get to
know them)

e They were aggressively competi-
tive

® “microwave” is a good buzz word

e they promised prompt, direct ser-
vice
McI contracted to provide modem to
modem service, including: two high
quality voice-grade microwave circuits,
Bell local loops (between their Chicago
offices and ours, and at the client’s end
in Philadelphia), and 7200baud Codex
modems.
We supplied the other hardware, in-
cluding two time-division multiplexors
in Philadelphia, two more in our
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offices, and 20 terminals (300 and
1200baud) at the user site, making the
entire system duplex to provide fail-
softness.

The installation has not been an un-
alloyed success. We had to switch to
Computer Transmission Corp. (Tran)
as our multiplexor vendor in mid-
stream because of problems with our
initial supplier. We found a couple of
bugs in the microprogram of the mul-
tiplexors. We found problems in our
database software. We’ve had to hassle
maintenance people in Philadelphia.
But perhaps the most interesting prob-
lems and results have to do with Mcr.
The following points are of interest:

e We save about $366/month in line
costs. Bell would have charged
us $1,636; Mmcr charges $1,270.

e Mcr's being the “right” size was
important.

e McI’s competitive stance over-
came hassles with Pennsylvania
Bell.

e The microwave circuits are a
buzz word come true.

MCI's service
McI does provide very close to zero-

bureaucracy service. We call directly
into their control center on the 93rd
story of the John Hancock building in
Chicago. Their microwave antennae
are at the top of “Big John.” We talk
directly to the people performing tests
and diagnostics. They, in turn, talk
directly to their counterparts in Phila-
delphia. They have hustle. They usually
reply to a call in 15 minutes. They are
very cooperative. But not all their peo-
ple are familiar with the extended
complexities of data circuits.

The two main sources of problems
have been the high speed modems and
the local loops. The modems are sub-

ject not only to hardware failure but
also to human error. We have had two
notable instances of human error:

- 1.) A modem in Philadelphia was
left in DC bus-back (loop-back)
mode, with no communication (mes-
sage or note) to anyone; and

2.) A couple of circuit boards were
inadvertently swapped between two
modems in Lake Bluff, causing one of

" two fail-hard conditions. (The other

was caused by an errant automobile
wiping out a power line.)

In both cases everything looked fine
from the Hancock control center.
“But,” we insisted, “all associated ter-
minals are down.” This is a frustrating
human communication problem. This
is when the size of the organization is
very helpful. One can then appeal to
marketing or to management. And
from McI the response is excellent.

These were unusual failures. A more
common problem is the intermittent

error, say 100 errors per hour, This is

the flea-bite syndrome, not bad enough
for major surgery but very annoying
and frustrating to the user. They are
often far more difficult to isolate. The
intermittents have been traced to local
loops, to modems, to static electricity,
to multiplexors, to the computer inter-
face, and to software.

Still more learning

It became rapidly apparent to us that
we needed to, improve our level of
technical understanding. Not all ven-
dors understand this. We needed to
know how things worked so we could
tell what went wrong. We also needed
instrumentation. We needed to be able
to monitor performance and to quan-
tify problems. We read the literature,
conducted classes, and purchased a
Checktran instrument (made and used
by Tran and also used by mc1). The
Checktran allows us to monitor line
performance continuously, including
the modems and multiplexors. We do

it simply by looping back one of our
low speed channels on the multiplexors
and using the Checktran’s signal -gener-
ator and error count capability to log
errors. We can also use the Checktran
to test terminals and provide terminal
maintenance people a more precise
problem definition.

We have also developed our own
internal operations staff to monitor the
hardware monitors, to call Mc1 when
necessary, and to respond to trouble
calls from our clients.

Perhaps the most significant step we
took was at the management level. The
president of Asc met with the regional
vice president of mcl. We had to im-
press upon McI our need to perform
smartly for the client in Philadelphia.
We had to provide viable alternatives
when failures occurred. We had to
provide assurances of top priority re-
sponse. These requirements were ac-
cepted and have been implemented by
MCL

We are now pretty well along our
learning curve, far enough to know
how to make teleprocessing pay off for
us, and far enough to know McI was a
good choice for our application. O

Presently the manager of technicail
development at ASC, Mr. Hohri has
also installed computer systems at
HMH Publishing and for the Ameri-
can Hospital Assn.
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A savings in line costs helped this service vendor displacé an IBM System/3 700 miles away.
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| A 24-day test of the
service leads to a cautious,
tentative okay.

HE Standard Oil Company (Indi-

ana) has a Bell System, private line

switched wideband network service
providing 50Kbps data communica-
tions. The facilities are used to permit
major, data processing locations of
Standard’s subsidiary companies to
communicate with Standard’s computer
centers in Chicago and Tulsa, The net-
work includes 10 locations, 15 intercity
communication links, and 22 local
links. Approximately 10,000 circuit
miles of wideband channels are in-
volved.

The costs ’

Early in 1974, the Data Trans-
mission Company (DATRAN) cortacted
Standard to discuss providing high-
speed data communications services to
supplement or possibly replace present
wideband services. The cost of the
DATRAN service is such that a signifi-
cant reduction of Standard’s wideband
data communications costs could be
attained. The high quality of service
provided by Bell was such that a pos-
sible improvement of the service in
terms of improved error rate, reliabil-
ity and overall performance was not a
factor.

. Recognizing the potential for signifi-
_cant savings, Standard entered into a
‘contract with DATRAN to provide 50
Kbps service between Kansas City and
the Chicago computer center. The
DATRAN facility was placed in service
February 1975. Standard’s plan is to
use the facility for normal day-to-day
operations maintaining the Bell
switched wideband service for use in
the event of a failure. At such time as
satisfactory  performance of | the
DATRAN service has been established,
the Bell service will be discontinued.
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STARTING UP

WITH DATRAN

The cost of pDATRAN 50 kilo baud
service and the Bell services currently
in use were compared for two spe-
cific links—Chicago to Kansas City
and Tulsa to Houston. DATRAN charges
were estimated.to be 20-25% less
than the Bell services.

The dollar savings anticipated in the
first year of the pATRAN Chicago/Kan-
sas City link are about $10,000." A pre-
liminary estimate of annual savings if
DATRAN services were to be leased at all
points served by DATRAN may be in the
range of $50-100,000.

Testing the service

The DATRAN service for Standard’s
Chicago to Kansas City system is an all
“microwave facility including the com-
munications link to Standard’s premises
at both Chicago and Kansas City. The
local communications link connecting
Standard’s building to the backbone
network is provided by a 0.9 mile,
39GHz .system at Chicago and a 2.3
mile, 39GHz system at Kansas City.
The interface in this case is identical
to, and the electronic equivalent of,
the Bell 303 type synchronous modem.

User diagnostics

The diagnostics provided by DATRAN
for Standard’s use are basically the
same as Bell’s. Standard’s personnel
may conduct digital loop back tests at
the Chicago interface using a Standard
Company-owned data transmission
test set. The Kansas City Standard per-
sonnel must install a DATRAN-provided
digital loop-back plug at that inter-
face in order to permit the test. The
installation consists of disconnecting
and connecting interface plugs.

The DATRAN service was available to
Standard January 17, 1975. A digital
loop back test was conducted for the

by Robert E. Bump

following 24 days. During that period,
there were no significant outages. The
error rate is less than one error in 107.
The number of failures of sufficient
magnitude to have caused operational
problems was nine, i.e. not significant.
The facility has since been placed into
operation. One major failure has oc-
curred on the backbone since it was
placed in operation causing a loss of
service for a seven hour period:

It is obviously much too soon to
draw any final conclusions about the
service provided to Standard. How-
ever, based on the.service’s perfor-
mance in the next few months, we ex-
pect to expand our use of the service,
at least to selected locations. O

Mr. Bump is responsible for the
design, implementation, and main-
tenance of the Standard Oil Com-
pany (Indiana) corporate data com-
munications networks serving the
company locations throughout the
continental U.S. and Canada. He
has worked extensively in the de-
sign and implementation of major
private line networks, and spent
23 years with Bell in equipment
and plant engineering and market-
ing.
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Just as the System/360 IBM S
was intended
to merge divergent
computer series,
SNA's purpose is to

consolidate divergent ,
communications protocols,
philosophies,

and access methods. ]

by James P. Gray and Charles R. Blair

URING the 60s, large, complex on-
line systems were usually created
only for high return applications,

such as airline seat reservations. The
systems often were constructed of cus-
tomized hardware, software, and com-
munications links. As technical knowl-
edge and experience grew, it became
apparent that most teleprocessing sys-
. tems could be assembled from standard
products that were part of a unified
communications system design. Sys-
tems Network Architecture (SNA) pro-
vides that unified design; it defines both
the functions and the structure for IBM’s
communications products.
Today’s teleprocessing networks are
" beset by many problems:

e Network components, including
terminals and communications
links are often dedicated to par-
ticular applications (see Fig. 1).

* A diverse set of line controls and
terminal types insinuate them-
selves into the support programs,
the application programs, and
the planning of network config-
urations. (About a half-dozen
communications protocols have
been regularly used, including va-

- riations of bi-sync and start/stop.)

e Different access methods (includ-
‘ing BTAM, QTAM, TCAM, etc.)
may be used by different applica-
tions, thwarting resource sharing.

Each of these problems makes it dif-
ficult to expand existing applications
or to add new ones.

Teleprocessing systems are complex’
and are growing even more complex.
They compete for scarce resources so
that applications development is de-
layed with resulting high opportunity
costs to the organization trying to reap
the benefits of data communications.
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Also, as applications that are critical
to the company’s operation are con-
sidered for development, high system
availability becomes an important
consideration.

The potential for solving these prob-
lems is inherent in the lower costs of
electronic circuits and memory. Since
large scale integrated circuits can be
best wtilized by designing a limited set
of microcoded chips, it becomes clear
that future communication products
will be designed around microcoded
controllers. To provide products tai-
lored to the many diverse application
requirements presented by the broad
spectrum of teleprocessing users, a
large number of devices have been de-
veloped which are designed to be con-
trolled by these microcoded control-
lers.

The availability of mlcroprocessors
did more than reduce costs, make ap-
plication tailored terminals possible,
and increase product performance; it
ensured the existence of distributed
processing power. This was fortunate,
because the solution to the sys-
tem problems described above re-
quires a distributed processing archi-
tecture.

By structuring the use of this dis-
tributed capability (to implement net-
work functions like routing, schedul-
ing, and error control), and by provid-
ing a shared access method and trans-
mission protocol, SNA can improve re-
sponse time, decrease communica-
tions line costs, decrease main pro-
cessor load, and improve system avail-
ability. These improvements, especial-
ly improved systems availability, make
possible many industry applications
that were previously not possible.

Fig. 2 illustrates one way the net-
work shown in Fig. 1 might be up-
graded to an sNA network. A single
network access method, vTaM, pro-
vides access to the rest of the sNA net
for ‘program products, system control
program components, and user writ-
ten applications programs. In the net-
work, terminals and terminal cluster
controllers are attached to communi-
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cations controllers through Synchro-
nous Data Link Control (sbpLc)
switched or non-switched, point-to-
point or multidrop, full or half duplex

communications facilities. The sNA
cluster controllers like the 3791 illu-
strated provide the distributed pro-
cessing capability.

Direct Termin:

‘Interactive

ueued an

Control Programs

controlier

3704/3705
NCP/VS

3770
batch
terminal

Fig. 2. Converting to SNA requires replacing IMS, CICS, etc. with new versions, but
does not require touching the interface between these programs and the applica-
tions. The goal is to have one access method interface, one communications proto-
col, and one communications controller program (NCP).
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The basic functions

SNA provides these immediate bene-
fits and provides a foundation for long
term growth and development of tele-
processing networks by structuring the
functional relationships of the hard-
ware and software and communica-
tions components of the net. These
functions, including node identification
and addressing, communications link
scheduling and management, and error
correction, in the past were often dis-
persed in applications programs or
other customized software. sNA at-
tempts to correct this past fault by
partitioning the functions into three
types: Link Control Functions (dy-
namic link scheduling and error con-
trol); Path Control Functions (select-
ing the communications link); and
Transmission Control Functions (iden-
tifying the origin of a message and its
intended destination).

Link Control and Path Control func-
tions are performed by each hardware
component of a network: terminals,
communications controllers, cluster
controllers, and computers. Transmis-
sion Control, the origin and destina-
tion identification, need only be per-
formed at the “ends” of a network—
at the terminals or in the cpus. Careful
separation and structuring of function,
of course, are widely understood to be
keys to successful designing of large,
complex systems of any-sort.

Fig. 3 shows the functional layers
in a sample sNA network consisting of
a terminal, a remote 3704 communi-
cations controller, a transmission fa-
cility (which may be telephone lines, a
satellite channel, or whatever), a local
370X  communications  controller,
and a host cpu. Other transmissions
would be handled in a similar manner;
the point is that the same functions
are performed at each step along the
way.

An overview of the operation
Under sNa, messages (or, in the case
of hardware-directed messages, com
mands) are called Request Units. As
these Request Units are shuttled from
station to station along their path, vari-
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ous headers and trailers are added or
stripped off of them each time they
pass through another piece of hard-
ware.

( Request Unit)

The first function performed on a
Request Unit occurs at its origin, where
the hardware or program there ap-
pends a request-response header (RH)
to it. The result is called a Basic Infor-
mation Unit.

|[RH| Message. |

(Basic Information Unit)

The Path Control component then adds
a transmission header (TH) to identify

- the communications link to be used to’

get to the next station in the path. The
result is called a Path Information Unit.
Several of these may be concatenated
in & single Basic Transmission Unit.

| TH|RH| Message |
( Basic Transmission Unit )
Next the Data Link Control component

adds a header (LH) and trailer (LT)
and the result is a Basic Link Unit.

TH |RH| Message

Basic Link Unit

User-Written

< Data Base
Direct Terminal Applicati

Batch

-
ix‘t"?'c“"e Application

Control Programs | Programs

Programs

Customer Tailored
Access Methods

(including those
based on BTAM)

3277
display

3704/370!
EP or NCP

3780
batch terminal

hardcopy
terminal

Fig. 1. A pre-SNA network might involve several different access methods, as many
as six communications protocols, plus terminals and lines which are dedicated to

specific application programs.
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The Basic Link Unit travels to the
. next hardware component where the
stripping of old headers. and trailers
and the adding of new takes place.
The request-response header remains
untouched until the very last station in
the progression, the destination, where
it is no longer needed.

Any “reply” message goes through
exactly the same steps (even in the
same sequence) in its travels.

Data base applications

Fig. 5 provides an example of the
use of sNA to support a distributed
data base system. In this example, the
application has been designed so that
certain data is held in the data base of
the local cluster controller. Additional
data is stored at the central site.

At the cluster, each user is served by
an application program that drives
one (or more) devices. The device op-
erators (who might be tellers in a bank,
sales clerks in a retail store, or branch
office personnel in any company) en-
ter inquiries and updates that are first
processed by an application program
in' the cluster controller. If the inquiry
can be satisfied by accessing the local

data base, no traffic passes to IMs, in |

the System/370. (Of course, opera-
tor entries are checked for syntactic
correctness by the local application
program so that when inquiries or up-
dates do go to 1Ms, they are correct.)
This reduces line loading and decreases
response time. ,

If the transmission facility or central
processor should fail, the cluster con-
troller can still answer inquiries by ac-
cessing its local data base. Its applica-
tion program can also save updates
that are temporarily unable to reach
iMs. When the connection with iMs is
established again, 1Ms can reestablish
synchronism without losing or dupli-
cating any of the saved updates.

Migration aids

Many current network users will be
concerned about migration of their
existing applications to an SNA net-
work. A number of migration aids are
built into the various cluster and termi-
nal products, program products and
system control programs to help ‘make
this possible, including the following:

The 1BM 3767 hardcopy terminal
has a start-stop compatibility feature.

Transaction
Processors

IMS-DL/1

VTAM

NCP/VS -

Y

L

Controller Function
e.g., 3601, 3651,

( Application
3791) :

Programs

Operator

Fig. 5. IBM expects, and has built SNA
facilities for, the maintenance of distrib-
uted data bases. Local programs deter-
mine if an inquiry of the central files is
necessary.

TECHNICAL
DESCRIPTION

Transmission Control
Transmission control elements are

the origin and destination of all Basic

Information Units passing through the

network. Transmission control ele-
ments are used in pairs, and the ori-
gin-destination address pair uniquely
identify each “session” or logical con-
nection between transmission control
clements.

Transmission control elements act
as ports to the network, and together
with the inner path control and data
link control elements, comprise the
transmission subsystem. The BIUs that
are traded by transmission control ele-
ments contain Request Headers and

Request Units (e.g., text). The rH is

built by transmission control elements
as a service for the Logical Units (LUs).
A sequence number field in the TH
header is also incremented and
checked by transmission control. Until
a session is established between trans-
mission control elements, logical units
are unable to send into the network.

Data Link Control and
Path Control
Data link control must be established

between any two contiguous elements
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in a network. The elements may be
either a primary/secondary pair, like
a communications controller talking
to a terminal on an sprLc link, or a
channel and its associated program
talking to a communication controller
on a 370.

In sNa, data link control elements
serve only to move Path Information
Unit messages from one node to the
next. At the receiving node, these
pius are passed to Path Control. Any
specialized management (scheduling,
traffic, responding to interrupts, etc.)
for the data link is performed by data
link control elements; the information
needed by these elements is carried in
link headers and link trailers added to
the pius by the sending data link con-
trol element and stripped off by the
receiving one.

Path Control accepts piUs from a
data link control element and uses the
destination address in the transmission
header, together with Path Control’s
own routing tables, to determine
where to send the P1U next.

Addresses, which are 16 bits long,
are divided into subarea and element
address fields. If the subarea doesn’t
match the subarea of the node it is in,
the PIU is queued by Path Control for
the data link control element which
drives the communications link lead-
ing to the next node. If the subarea
does match, the element address is

used to deliver the piu to its local
transmission control element.

The transmission headers are ap-
pended by the originating path con-
trol element and stripped off by the
destination path control element be-
fore the Basic Information Unit is de-
livered to the destination transmission
control element. The TH fields, such
as the sequence number, are supplied
to the path control elements (by trans-
mission control elements) as parame-
ters, and returned to the transmission
control elements (by path control
elements) as parameters.

Boundary function

Our brief exploration of sNA has
covered the functional elements and
message structures in Fig. 3. Not sug-
gested by Fig. 3 is the fact that
there are several different formats for
THs. The more general format 1 head-
ers, with 16 bit addresses, are trans-
lated into format 2 or format 3 head-

“ers as part of the boundary function

of a communication controller to
which a cluster controller or terminal
is attached (see Fig. 4). The bound-
ary function provides a decoupling
between the addresses of the format 1.
network and the shorter addresses
used by the hardware products. This
allows the network to grow and evolve
without impacting installed cluster
controllers and terminals, and also
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The various models of the iBM 3770
terminal family can have a bi-sync
compatibility switch. ~Ncp, the Net-
work Control Program, can be gen-
erated to drive start-stop, bi-sync, and
spLc lines, and it can coexist with the
270X emulator within an 1BM 3704/
05. vTaM supports both sNa and many
pre-sNA devices. While Tcam, 1Mms,
CICS, RES, JES 2 and POWER/ VS all use
VTAM, they retain the ability to directly
drive the 3704/05 in its emulator
mode.

Most pre-sNA IMS and CICS trans-
action processors can be used with
SNA products, although changes to the
mapping services might be required.
A modification of the TCAM message
handler will allow many Tcam appli-
cation programs to use SNA products.
RES, JES 2 and POWER/ vs provide their
full complement of remote job entry
services with SNA. ’

Upgrading the old
The easiest migration is from sys-

tems which have evolved with each
new product announcement. Their mi-
gration might look something like the
change represented in Figs. 1 and 2.

However, even very old configurations
can be upgraded to sNaA in relatively
simple steps. No one need cut over to

a totally new environment all at once.

"A System/360 user, for example,
will find it easier to follow the se-
quence in which products were an-
nounced. The first step, of course, is to
stop basing application development
on BTAM. While BTaM-based applica-

tions can coexist with sNa, they cannot

enjoy all the benefits it provides. This
will be an excellent time to consider
the higher level functions offered by
CICS, IMs, JES,- POWER, RES, and
TCAM. These look even more attrac-
tive from the new perspective pro-
vided by sNa.

The second step is to upgrade to
a System/370-vs and the 3704/3705.
With BTAM and the 270X emulation
program (Ep) for the 3704/3705,
old applications can continue to run,
either with old terminals or with
new ones having compatibility switch-
es. With new terminals, new applica-
tions requiring direct control of termi-
nals can be based on vTaM, rather than
BTAM. :

Thus an older system has a clear

migration path to the latest. The steps
can be paced to minimize disruption.
Old applications can continue to run
on the new system, even alongside new
applications. New applications can
gain the advantages of distributed pro-
cessing, and a firm base can be con-
structed for future growth.

Summary .
sNA affects every aspect of a tele-

communications = system. Operators
work with fewer devices since a single
terminal can serve multiple applica-
tions. Users enjoy a more available re-
source because the cluster controllers
can continue local processing without
host support. New applications can
be more easily justified since they can
share the existing network and existing
terminals. Programmers can devote
time formerly spent on system devel-
opment and maintenance to the crea-
tion of new applications. Application
programs can be maintained more eas-
ily since network and device control
functions are no longer intermingled
with application code. Dp managers
will find their work simplified, too, since
training people becomes easier and

helps hold down the cost of the termi-
‘nal by shifting more of the processing
to the controller.

Pacing

When large volumes of data are be-
ing directed to a printer, or other “data
sink,” steps must be taken to avoid
either underrunning or overrunning -it.
In local control of devices, this is
easily done because the System/370
channel is fully interlocked and trans-
fers data at the device rate (thus pre-
venting overrun) while the device can
signal device end to the channel (and
access method) when more data can
be accepted.

In earlier teleprocessing systems,
this device control function was mixed
into the line control; e.g., in bi-sync
the Ack response both positively ac-
knowledges the transmission and asks
for more, while wack acknowledges
the transmission but asks that any ad-
ditional transmissions be delayed until
after a subsequent ENQ is given an ACK
response.

Since intermixing of functional lev-
els is not allowed in sNa (it is the arch-
enemy of sharing and orderly growth),
an alternative, called pacing, is used.
When more data can be accepted by
the receiver, its transmission control
element sends a pacing message to
its boundary function. This causes the
boundary function to send a fixed
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number of additional rRus and then

. wait for another pacing message. The

effect is to regulate the flow of data
from the boundary function to the log-
ical unit.

In addition to regulating the flow
of RUs from the boundary function to
the receiving LU, pacing regulates the
flow between the boundary function
and the transmitting transmission con-
trol element. This prevents the net-
work from being flooded with re-
quests created by a unit that is capa-
ble of generating requests at a rapid
rate. The overall function of pacing,
then, is to regulate the rate at which
requests or responses are sent while
still buffering enough of them close to
the destination (i.e., in the boundary
function) to maintain good perfor-
mance at the receiver.

The SSCP and physical units

While Logical Units (Lu) are the
most numerous users of the transmis-
sion subsystem, there are two other
users: the System Services Control
Point (sscp) and a set of functions
called Physical Units.

The sscp contains the centralized
data about the current state of the
network. The Physical Units (one in
each node) work with the sscp as
local extensions of it for activating and
controlling data links and detecting
and reporting failure conditions.

LU-to-SSCP sessions

Each Lu has a logical connection
(or session) with the sscp that is
used to create and destroy sessions be-
tween LUs. A trace of the system activ-
ity that results when an operator at a

Communication
Controller

{with
intermediate
function)

‘Communication
Controller
(with boundary
function)

Cluster

Terminal

Fig. 4. Under SNA, 'thé'rve'ére three dif-
ferent formats for transmission headers,’

but this fact is transparent to the user.
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less time consuming. Once trained in
SNA, VTAM and the basic hardware of
the terminal family, they need only be
trained on new functions and features
as these are developed. 0O
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TECHNICAL
DESCRIPTION . ..

terminal wants to call an application
program (LOGON) will illustrate this.
The LoGON RU is sent on the LU-ssCP
session. At the sscp, a syntax scan
converts the LoGON character string
into a formatted INITIATE request. (It
is also possible to perform the syntax
scan in a cluster controller and send
the formatted INITIATE directly to the
SSCP.)

The INITIATE contains the name of
the LU with which a session is desired,
the operational mode desired for this
session (e.g., batch or interactive) and
user data. The sscp transforms the
LU name into a network address, uses
this address and the mode to create
a CONTROL INITIATE (CINIT) com-
mand, and sends the cinIT, including
the user data, to the primary Lu. (The
primary LU is in control of the ses-
sion.) At the primary LU, the session
can be accepted or rejected; if ac-
cepted, the primary LU transforms
CINIT into a BIND and sends it to the
secondary LU in the terminal. The pri-
mary LU can also send an INITIATE
to the sscp, the cCINIT comes back
and BIND is sent. The BIND establishes
the session between the two LUs.

When the session is completed, the
primary LU sends cLEAR (to clear
out the network) followed by UNBIND.
Alternatively, the secondary LU can
- send TERMINATE to the sscp which
will send CONTROL TERMINATE to the
primary LU which will send CLEAR,
UNBIND to the secondary LU.

Implementations of sNA usually
provide logical unit services for the
LU-to-sSCP session in order to sim-
plify use of the network. In vTaM, for
instance, the CLOSE DESTINATION
macro will send the sNA command se-
quence CLEAR, UNBIND.

More about LUs
In addition to being users of the

transmission subsystem, LUs serve
their own end users (terminal opera-
tors, remote unattended 1/0 devices,
and application programs). There are
two functional elements involved:
data flow control elements and pres-
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entation class elements.

The RuUs in a session experience, in
general, a variable message delay that
depends on the physical configuration
of the network, the location of the Lus
and the network load. The data flow
control elements utilize protocols that
provide good performance over a
wide range of session delays. This is
achieved by discarding the polling
mode of operation (commonly used
when data link and application func-
tions are mixed), and substituting an
asynchronous sending mode of opera-
tion. That is, the session is full duplex
within the transmission subsystem.
The primary LU does not, then, send
out a request for data (a poll); the
secondary LU sends the data when it
is ready. In addition, long messages
are sent as chains of smaller RUs so
that processing or printing can over-
lap transmission. :

Data flow control elements manage
the sending and receiving of chains
and when synchronization of the LUs
is - required, data flow control
protocols are used to establish the
synchronization point. Synchroniza-
tion between LUs is necessary under
several circumstances, but the most
basic occurs when related RUs are
grouped together, i.e., to form a trans-

" action. The transaction is a unit of

work for the primary Lu.

Since either LU can initiate a trans-
action, race conditions can occur.
These are resolved by a brackets pro-
tocol within data flow control, where-
in an attempt to start a transaction
initiates a bracket, and the completion
of a transaction terminates a bracket.
Under sNa one of the LUs is designated
the first speaker, the other the bidder.
When a session is between brackets,
both can attempt to start a bracket at
the same time, but the first speaker
wins any race that results.

A similar bracket concept existed
in pre-sNA systems, but was imple-
mented entirely within the host soft-
ware. This was possible since 1BM’s
host programming support main-
tained strict half-duplex control over
the state of terminals. In SNA, a sig-
nificant portion of the brackets proto-
col has been distributed into the data
flow control element at the remote

* (secondary) LU.

When one LU views another LU
through a session path, it sees one
type of LU, composed of data flow
control and presentation class ele-
ments. When both the data flow con-
trol and presentation class are archi-
tecturally defined, an LUTYPE is visi-
ble. When other than an architected
LU has been implemented, there must
be a prior agreement on the presenta-

tion class before the Lus can work to-
gether. Data flow control can also be
set by- prior agreement or it can be
established via BIND. Each LU at the
cluster controller is assigned to a clus-
ter application program. .

A primary end user may use a pres-
entation class in the primary LU to
further transform the view of the sec-
ondary end user that the secondary LU
provides. Thus, IMs or cIcs transaction
processors can have syntax scans per-
formed on incoming chains of rus, and
can have message formatting added to
outgoing chains of RuUs. O

Dr. Gray is with IBM's Communica-
tion Systems Architecture group in
Raleigh, N.C. He has worked in
both the computer and communi-
cations fields, in areas such as
network architecture, data link
controls, microprocessor architec-
ture, logical design, detection the-
ory, modem technology, and sys-
tems programming.

The first job Mr. Blair had in the
dp field was as a maintenance
technician on the first ERA 1101
computer. That was at the Na-
tional Security Agency in 1950. He
became the NSA's chief of in-
formation processing research.

He joined 1BM's Research’ Div.
in 1969, after serving as assoc.
director of an information systems
in education study at Assoc. Uni-
versities, Inc. In IBM's System
Development Div., he later worked
to set long-range goals in compu-
ter communications and the means
of achieving them, including SNA.
Since Sept. 1973, Mr. Blair has
acted as a technical advisor to
IBM’s legal counsel,
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The Next Step Forward

in Dispersed Data Processing.

Datapoint leadership in Dispersed Data
Processing is further enhanced with the
introduction of the Diskette 1100 System,
a combination of computing power and
data storage designed to meet critical
requirements for cost-effective data entry
and processing applications.

The Diskette 1100 combines a powerful
business-oriented computer with 16,000
characters of fast memory and a rapid yet
inexpensive flexible diskette data and
program storage facility. And, since it's a
Datapoint, it has the same operator-
oriented styling and features including a
wide, clear video display and typewriter
and numeric keyboards that have made
Datapoint dispersed processors
“workhorse” data entry and processing
terminals in thousands of organizations.

The system’s integrated Diskette unit
offers on-line storage for over one million
characters through the use of up to four
diskette drives. Each diskette can hold up
to 256,000 characters of data or programs
with an average access time of
approximately 80 milliseconds.

This capability puts bottom-line
performance where it counts — at the
disposal of the people who really need
computer power. Here are some of its
operational advantages:
1.FAST FORMS RETRIEVAL — Almost
instantaneous form display for data entry

tasks — through form retrieval off a -
Diskette and then a high-speed display on
the screen. You simply select your form,
hit a button and zap — it’s there. Result:
Higher operator productivity, less waste.
2. FLEXIBLE LOCAL FILE CAPABILITY
— Now a local office can create, access
and maintain files on locally entered data
plus other useful files such as duplicate
home office master files. All files can be
sorted, edited and locally printed out.
Result: Local personnel stay in closer
touch with relevant business situations.
3. LOCAL DATA PROCESSING — The
computer’s power permits data to be
processed by use of a number of
high-level languages; DATABUS, RPG 1I
or BASIC, saving home office computer
time and providing timely local reports.
Remember that data files on the diskette

* are compatible with all Datapoint

programming languages — no need for
complex conversions.

4. EASY COMMUNICATIONS — No need
for expensive communication '
programming development. Our
DATAPOLL package offers simple to use
yet powerful communications between a
Diskette 1100 and home office Datapoint
system. Dialing and answering are
automatic over standard telephone lines.
If communications with a large

computer are needed then a suitable

emulator can be selected from among
those available for most standard main
frames.

5. A TRUE DISK OPERATING SYSTEM —
Many processor-based terminals offer on]y
the minimal programming tools and file
support software. Not so here. All
programs run under a true Disk Operating
System that provides easy operation and
sophisticated file support. It can also be
upgraded to larger systems such as
DATASHARE without modification.

6. PRICE — And finally the price is right.
Just $254 per month with one diskette
drive on a two year lease including
maintenance. Check that against what the
competition is asking. For more
information on this next step forward in
dispersed data processing, contact your
local sales office or write or call Datapoint
Corporation, 9725 Datapoint Drive, San
Antonio, Texas 78284, (512) 690-7173.

DATAPOINT CORPORATION

The leaderindispersed data processing

Home Office: 9725 Datapoint Drive, San Antonio, Texas 78284 (512) 690-7151 « Sales Offices: Atlanta/(404) 458-6423 « Austin/(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) 753-4656

* 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/022Z/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 90 « Makati Rizal, The Philippines/877 294 » Singapore 10/378165
« Johannesburg/724 9301 « Stockholm/(08) 188295 » Lyss/Byrne/(032) 844240

Visit us at the NCC Booth #1649-51
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Mavis
McDonnell Douglas
Electronics Company NAME
Box 426
St. Charles, MO. 63301

Yes, I'd like to talk to
Mavis. Please send more
information to:

COMPANY

ADDRESS
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The goal is to séparate completely
the data base definition from the

applications program; existing systems are part way there.

DATA

INDEPENDENCE IN
DATA BASE SYSTEMS

The concept of data independence is
central to the data base approach and
is a fundamental capability of all data
base management systems. The basic
notion is straightforward—to separate
the description or definition of the data
base from the application programs,
thereby permitting certain changes to
be made to the data base without af-
fecting the existing programs. The
benefits of this flexibility to program
maintenance costs and system ex-
pandability are evident.

The data independence facilities of
the major data base management sys-
tems do provide for the storage and use
of a definition of the data base ex-
ternally to applications programs. The
data base manager in each case makes
reference to this definition to interpret
and execute the required 1/0 com-
mands as called for by an application

program. One key to the flexibility |,

provided by independence is this: each
application program references only
that portion of the data base with
which it must operate. Therefore, if
changes occur to portions of the data
base which are not referenced, then the
program need not be changed. A sec-
ondary degree of flexibility results
from the mere fact that the data man-
ager itself has control of the physical
access mechanisms, which can be quite
flexible. This permits changes to device
type and access methods again without
effect on the individual programs.
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(The degree of flexibility provided by
the major systems for changing de-
vices, space allocation, and access

methods—where alternative methods

are in fact offered—do differ to some
degree, but will not be reviewed here.)

There are surprisingly significant dif-
ferences in the way these systems han-
dle data independence when changes
are made to the data itself or to its
structure. Here are the ways data inde-
pendence is handled by 1Ms, TOTAL,
ADABAS, SYSTEM 2000, and the coDASYL
systems (IDMS, DBMS-10, Dpms-1100,
and others in this class).

Two methods

As described above, data inde-
pendence is based on providing the
applications program with only the
data it requires. There are two funda-
mental methods to achieve this capabil-
ity. In the field request method, the
applications program specifies the
fields which are subject to the 1/0 op-
eration as part of each call to the data
base management system. For exam-
ple, suppose a payroll record contained
the following fields:

[ Emp. Name I Emp. No. | Address I .o

. .]Gross Pay I Number of Deductions I

A program using a data base manage-
ment system supporting the field re-
quest method might make a call such
as

by Robert M. Curtice

GET PAYROLL RECORDS
USING
EMP. NO., GROSS PAY,

and would receive only those fields.
Again, if a change is made to the em-
ployee name field such as increasing its
size from 20 to.25 bytes, or a new field
for “Exempt Status” is added to the .
record, it would have no effect on this
program. Typically such changes in-
volve the running of utility programs
to unload the data base and reload it
using a new data base definition. .

The second method is called the sub-
schema method, from cODASYL termi-
nology. Here a subdefinition of the
data base is generated using the same
language as the definition for the entire
data base (the schema). However in
the subdefinition, only those records,
fields, and relationships of interest to
the program are defined. The program
(or group of programs if more than
one needs to look at the same or a very
similar subset of data) merely refer-
ences the subdefinition of the data
base. In our example a subdefinition of
the payroll record might be

r Employee No. | Gross Pay

The data base management call need
not reference these fields because the
program had specified it was using a
subdefinition of the data base which
contained a payroll record description
as above. The call
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DATA INDEPENDENCE

GET PAYROLL RECORD
would retrieve only the two fields con-
tained in the subdefinition of the rec-
ord. Again, the same changes are pos-
sible without affecting this program.

In either method the data base man-
ager must actually read the entire rec-
ord (and probably several more con-
tained in a physical block of data as
well) into its own buffers. Control of
subsequent transfer of particular fields
depends on the method of data inde-
pendence used.

‘The major data base management
systems all use one of these two meth-
ods to achieve a degree of data inde-
pendence. However, each one does it
somewhat differently, and a descrip-
. tion of each is needed to sort out the

differences:

CODASYL systems

The copasyL systems of course use
the subschema method of data inde-
pendence. Each subschema is named
and cataloged by the system along with
the schema itself. Note that one sub-
schema could in fact be totally equiva-
lent to the schema or entire data base if
required. Usually, however, a sub-
schema will reference some of the rec-
ord types, some of the fields in each
record, and some of the sets (relation-
ships among records) contained in the
schema. Changes to records, fields, and
sets not referenced in a subschema will
require no change to programs refer-
encing that subschema.

SYSTEM 2000

-Like the copaAsYL systems, SYSTEM
2000 uses the subschema method, but
in a different manner. In sysTeEm 2000
the subdescription of the record is con-
structed and placed directly into each
program. This subdescription is some-
what confusingly called a schema,
there being one schema for each rec-
ord or repeating group in a hierarchy.
This is not to be confused with the use
of the word “schema” in CODASYL,
where it refers to the description of the
entire data base.

IMS )

In 1mMs there is a separately main-
tained subdescription of the data base,
referred to as a logical view. In this
system the description of the data base
is called a Data Base Definition, or
DBD. There is one pBD for each physical
data base, which must be a hierarchy.
Relationships among physical data

_bases may be used in a logical view,
thus giving 1Ms the ability to support
network systems, although a logical
view must itself be a hierarchy.

A logical view in tMs may thus con-
tain records in a number of physical
data bases, but again it contains only
those that the application program us-
ing this logical view actually needs.
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Even in a physical hierarchy, inter-
mediate level records can be trans-
parent to a program using a facility
called segment sensitivity. However,
data independence in IMs is at the rec-
ord and not the field level, in that the
entire record must be used in a logical
view. Of course, extra space could be
provided for in application program
buffers to accommodate future expan-
sion of a record.

Other systems which have field level
data independence, however, are able

to accommodate new fields in the mid- .

dle of existing records without affect-
ing programs. This facility would per-
mit expansion of a fixed array in a
record, for instance, which would
cause difficulty in 1ms. Note that the
other systems also have the ability to
reorder the sequence of fields as they
appear in the application program’s

Physical Data Base #1

ORDER
HEADER

ORDER
LINE
ITEM

Fig. 1. IMS rules make it difficult to‘re-
late a single data segment to more than
one outside data base; Order Line Item

Logical
Child

buffers whereas Ms does not. How-
ever, this is not a real functional differ-
ence but rather an aesthetic one.

Whereas the lack of field level data
independence in IMs may limit fiexibil-
ity, it does have an effect on perfor-
mance since a contiguous move of data
from system to applications program
buffers is possible rather than a field by
field move.

TOTAL

The TOTAL system uses the field re-
quest method of data independence.
Prior to each call made to the data
base system, the program must place
the names of the fields to be operated
on (retrieved, stored, etc.) into a list in
working storage. The name of the list
is then passed to the TOTAL system as
an argument in the data base call. Al-
ternatively, the list.could be initialized
using the “value is” clause and could

Physical Data Base #2

WAREHOUSE

can be the “logical child” of only one ex-
ternal data base like Warehouse.

CODASYL SYSTEM 2000 IMS TOTAL ADABAS
External Data Base Description Yes Yes Yes Yes Yes
Subschema Method Yes Yes Yes No No
Field Request Method No No No Yes Yes
External Subdescription Yes No Yes N/A N/A
Field Level Independence Yes Yes No Yes Yes

Table 1. Comparison of data independence features of several data base systems.

Physical Data Base #3

Physica] Data Base #1

Physical Dat‘a Base #2

PART ORDER
NUMBER HEADER WAREHOUSE
ORDER
LINE
ITEM
Logical Logical
Child LINE ITEM LINE ITEM Child
PART WAREHOUSE

Fig. 2. Either future relationships must be anticipated, as here where Order Line Item
has been related to two outside data bases, or program changes must be made when
IMS relationships are restructured. ’
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Why Datamation,

the best magazme
to reach the

End User Market,

is also the best
magazine to reach

the OEM Market.

It's measurable.

At DATAMATION, we watch every
development in the EDP marketplace,
because that’s where we live, too.

We've seen the trend—the shift in
marketing and product strategies. The
sharp lines between OEM and End
User accounts are dissolving, marketing
efforts are being redirected, and the
new term in production is vertical
integration.

With this shift, advertisers are asking
new questions about old media choices.
They're measuring.

Two such firms recently asked their

35w = |
[ )
¥\

customers: “If you could read only one
magazine, which would it be?”

They carefully measured responses
by type of customer.

First choice of End Users?
DATAMATION.

First Choice of OEM’s?
DATAMATION.

For obvious reasons, we can't print
the names of those companies, but we
can show you the results, and—more
to the point—help you plan your own
analysis.

We know that when you do it,
DATAMATION will measure up.

Techn cal Publishing Company

HAMATION.

First in market coverage-worldwide.




DATA INDEPENDENCE

be used for all operations on a record
type. One or more such lists are used
for each record type with which the
program deals. The order in which the
fields are placed into working storage
corresponds to the order in which the
field names occur in the referenced
list.

ADABAS

Like TOTAL, the ADABAS system uses
the field method of data independence,
and-each call must reference a list of
field names. ADABAS, however, offers
some additional data independence
features not found in other systems. In
ADABAS an identification of each field
and its length precedes the occurrence
of each field as it appears in the data
base, giving ADABAS variable length
record and data compression features.
But it also permits newly defined fields
to be added to records without unload-
ing and reloading the data base, since
there is no distinction between adding
a newly defined field and having one
which was defined but never actually
occurred.

Moreover, ADABAS permits certain
editing or conversion to occur during
the transfer of fields from system to
program buffers. In the list of fields to
be transferred, the applications pro-
gram can optionally specify a given
format for the field; if none is speci-
fied, the data base format is used. Thus
if the format of a field changes on the
data base, this program could continue
to use the specified format.

Some comparisons

Table 1 summarizes the data inde-
pendence features of the major data
base management systems. .

In addition to providing these data
independence facilities, the subschema
method can also be used to control
access to the data base. Where an ex-
ternal subdefinition is used, the data
base administrator can control the
generation of these subdefinitions, and
only include in them the fields which
are required by each application pro-
gram. Systems which do not provide
external subdefinitions permit pro-
grammers to control which fields they
wish to see. The external subdefinition
systems can record which programs
reference which subschemas, dnd ac-
cess can be controlled in this way.
Note that sysTEM 2000 uses the sub-
schema method, but it is not generated
externally to each program.

The subschema method also makes
it possible to present to the pro-
grammer a restricted view of the data
base so he need not even consider data
which is not relevant. In Ms, this facil-
ity is used to provide unique logical
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data structures which are tailored for
use by particular applications pro-
grams. In copasyL, the facility merely
restricts the subschema to a subset of
records, fields, and sets of interest.
Neither sysTEM 2000 nor CODASYL
permit a level of a hierarchy to become
transparent to a program, as in IMS.

The format conversion and field ad-
dition without reloading features are
unique to ADABAS.

Record relationships
As mentioned, data independence

provides flexibility when the relation-
ships among records change, as well as
when the content of the records must
be altered. The addition of entirely
new records, and the establishment of
relationships with existing ones, is a
change which permits expansion and
evolution of the data base itself. Again,
each of the systems provides this capa-
bility in a different way.

Fundamentally- however, the ability
to accomplish these particular changes
depends on the data structuring capa-
bilities and limitations of the systems.
CODASYL systems, IMS, and TOTAL pro-
vide a high degree of system managed
data structuring through the use of
pointers. Since there exist various rules
in each of these systems for forming
record relationships within the struc-
turing capabilities provided, the ability
to change or add new. relationships
must also be limited by these rules. For
example, in 1Ms there are rules which
state that a segment cannot be a logical
child twice, nor can a logical child
segment have a subordinate segment
which is also a logical child. Suppose
that currently a data base exists which
looks like Figure 1.

We now wish to expand the scope of
this data base by adding a Part Num-
ber segment, and connect it to all
Order Line Items for each appropriate
part. Normally, this would be achieved
by establishing a logical child relation-
ship from the Part segment to the Line
[tem Segment. But this would violate
the rules, since the Line Item segment
is already a logical child of the Ware-
house Segment (linking together all
line items for a given warehouse). If
we had anticipated this change, it
could -have been accomplished as in
Figure 2. ' \

In other words, a separate segment,
“Line Item Warehouse,” had to be
used as the logical child .in order to
allow future relationship additions
within the rules. If we hadn’t antici-

pated this change, forming the new.

“Line Item Warehouse” segment would
cause changes to existing programs.
Again, each system imposes various

rules on data structuring, and these

tend to restrict future options for
change. Generally, IMs contains quite a’
few such rules, ToTAL fewer, and
coDAsYL Systems fewer still. SYSTEM
2000 and ADABAS, on the other hand,
provide less system managed data
structuring capability. Record relation-
ships are achieved by placing the same
data in two records, and then inverting
on these fields. Correspondingly fewer
rules are imposed however, thereby in-
creasing data independence.

Conclusjon )

‘The data independence features of
data base management systems are"in-
tended to minimize the impact of
change on existing programs. Changes
can be either to the content of records
or to the relationships which exist
among the records. For content
changes, there are two methods of pro-
viding data independence: field re-
quests and subschemas. For record re-
lationship changes, the basic data
structuring capabilities of the systems
are often the limiting factors.

The issue of how much data inde-
pendence should or even could be in-
cluded in a data base management sys-
tem is the subject of much debate. In
their evaluation of the cobasyL pro-
posal, the Guide and Share organiza-
tions found the degree of data inde-
pendence lacking. On the other hand,
there is a definite cost trade-off for
increased data independence, anal-
ogous to executing programs in an
interpretive mode. There is no question
that current data base systems provide
greater flexibility through data inde-
pendence than existed in the past. Yet
there are many changes which will still
have a high impact on existing pro-
grams. It would be a serious error for a
prospective data base user to abandon
his . planning efforts in anticipation of
unlimited flexibility. We just aren’t
there yet. : O

Mr. Curtice is a consultant with
Arthur D: Little, Inc., specializing in
data base systems for manufactur-
ing, insurance, and other industries.
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Why pay good money
or an 80-column printer

if all it can print is

80 columns'

Our 80-column Model 306C is unique. It's a 100
char/sec. 80-column printer. A 120 char/sec. 96-
column printer. And a 165 char/sec. 132-column
printer. You can have any two in the same machine
—with column width controlled by software com-
mand or the flick of a switch. Ideal for hard-copy
output. And especially in receive-only communica-
tions to 1200 baud.

New condensed type is what makes the 306C so
versatile. . Printing is very sharp and legible, but
more compact. With multicopy printing and bold
face characters on command. You just can’t find
better. performance for a variety of applications.

A wide selection of optional communications
interfaces is also available. Pollable multidrop
interfaces or communications adapters with buffer,
ACK/NAK and auto answer. Computer interfaces,
too. Other options include two-channel vertical

format control. Automatic on-off motor control.

And foreign and expanded character sets for
multilingual printing.
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Our new 80-column
Model 306C prints
80...96...and 132
columns per line
—by simply flicking
a switch or by |
software command.

Our Model 306C features reliability-proven large--
scale integrated cwcwtry (LSI) on just one printed
circuit card to minimize parts inventory and provide
easy maintainability—another example of how
Centronics® experience with printer technology
can benefit you. For more information, write or call
our nearest office.

About Centronics: Centronlcs offers you the
broadest line of medium-speed printers anywhere.
And provides you with optimum price/performance
ratios. High-volume production assures prompt
delivery. Service and parts are readily available
through a network of field service offices. Look to
Centronics for printers—and for reliability proven
in tens of thousands of installations.

Centronics Data Computer (Canada) Ltd.:
1225D Aerowood Drive

Mississauga (Toronto), Ontario L4W 1B9
Telephone— (416) 625-0770/ TWX—610 492 4382

CENTRONICS
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Here's what it takes to produce
good EDP |abel...not everybody can do it.

o —

/,
,/
vt 3T

At Monarch, we back
our EDP labels with ex-
perience. Producing
high-quality pressure
sensitive labels and related
equipment for business and industry
has been our specialty for more than 80 years.

As a result, we have developed complete
in-house facilities to produce the kind of
high-quality EDP labels you require. ..
unlike many dealers, forms suppliers and

- even many other label manufacturers.

Our huge warehouses enable us to stock
both raw materials and finished goods

so we can get our orders into production
without delay. A full-time staff of chemists
constantly researches all types of papers,
inks and adhesives in order to develop
the right materials for your labels. Expe-
rienced designers work to develop label
constructions that meet the specific
needs of your operation. We have our own
laminating facilities and the latest in both
rotary and flat-bed presses, which enable us
to produce virtually any kind of pin-feed tag
or label construction needed today.

At Monarch, we know an EDP label is more than
just a business form. It has to run compatibly on your
EDP.equipment, but equally important to you, it must
work effectively as a system for pricing identifica-
tion, correction, coding, inventory distribution, or

. whatever use you have in mind.

Yes, we’ve got what it takes to solve your EDP label-
ing problems. To find out how we can help you, write
Vice President for Marketing, Dept. 331, Monarch
Marking Systems, Inc., P.O. Box 608, Dayton, Ohio 45401.
Or call 800-555-1212 for your area toll-free number.

Monarch Marking Systems
ﬂ—l'—:: PitneyBowes
—_

e

Official
Supplier
to the 1976
Olympic

. Games

© 1975 Monarch Marking Systems, Inc. All Rights Reserved.
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When you buy an
encoder from Renco,
- you get a piece of
our company with it.

| manufacturer of

After all—optlca ders a are our only p f;oduct

Renco Corporation

Manufacturer of Optical Encoders
Absolute - Incremental - Linear - Modular - Altitude - Custom

Santa Barbara Research Park -
26 Coromar Drive - P.O. Box 246
Goleta, California 93017
Phone (805) 968-1525 TWX 910-334-1180

CIRCLE 44 ON READER CARD . DATAMATION




EXTRA Batm‘nmtn Jlilﬁh EXTRA'

_HARRIS CORPORATION
SOLVES FINGER POINTING!

MELBOURNE—Harris Cor-
porationRF Communication
Division’s new Datacomm
Loopback System solves the
case of fault isolation and
restoral problems on multi-
dropped networks.

No more finger pointing.
The Datacomm Loopback
isolates problems no matter
the location; line, terminal,
or modem from the users .
central computer site.

Major features include:
*Addressable
*Analog Loopback
*Digital Loopback

&

*Transmit Break

*Asynchronous or Syn-
chronous Modems

*
0 - 9600 Baud Harris R F Communication Division . . . Major
*Zero Network Degrada- manufacturer of Line Conditioning, Datacomm
tion Test Systems, FDM and Radio Interface Equip-
‘ ment.

Get the full story . ..

m HARR' Call: Harris Corporation R F Communication Division
—/1L/1L/ S

P. O. Box 160

w .‘fﬁ:ﬁ"@"&'ﬂ%ﬁﬂ}{iﬁxg Melbourne, Florida 32901
* 305-727-6700

Formerly Northern Radio
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ENTREX KeyDisk
Performance for Only
$100/ Month / Keystation

For years, our System 480 has provided quality performance and tangible cost savings
in all segments of the business community. Today our System 280 and System 380

offer most of the 480 features — and they're yours for $100/month/station* ENTREX
is the acknowledged leader in key-to-disk technology; and the first manufacturer with
a family of completely compatible systems. Allin a
sincere effort to decrease keystrokes, reduce error
rates, and increase the productivity of clerical and
operator personnel. ENTREX, a company
synonymous with sophisticated, yet easy-to-use,
key-to-disk equipment, wants you to have
tomorrow’s technology for less, whether it be:
System 280, System 380, or System 480.

*System 280 with 12 keystations (including maintenance).

Do your budget a favor, ask for a demonstration.

Atldnta, GA, 404/634-6391 ® Baltimore, MD - Washington, DC, 301/997-3310 ® Bdston, MA,
617/273-0480 ¢ Charlotte, NC, 704/568-3510 ® Chicago, IL, 312/782-5427 ® Columbus, OH, .
614/451-1058 ® Dallas, TX, 214/741-1140 © Denver, CO, 303/770-1030 ® Detroit, MI, 313/583-1760
Hartford, CT, 203/563-3866 ® Houston, TX, 713/467-3715 * Indianapolis, IN, 317/352-1739
Kansas City, MO, 816/531-1931 * Los Angeles, CA, 213/475-0480 ¢ Louisville, KY, 812/283-1169
Madison, WI, 608/221-1547 * Miami, FL, 305/949-4544 ® New York, NY, 212/682-2130 ® Oklahoma
City. OK, 918/582-0572 * Philadelphia, PA, 215/265-2270 ¢ San Francisco, CA. 415/692-5551
Springfield, IL, 217/789-7709 * Toronto, Ontario,

168 Middlesex Tuinpike
Burlington, Mass. 01803
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Cobol isn't really self-documenting,
but the right choice of symbols

can make it nearly so.

STRUCTURED
SYMBOLS

Currently attention is being focused on
that elusive but real program property
called readability or understandability.
In particular the subject of Structured
_ Programming has been advanced and
enthusiastically received. Among other
things, structured programming sug-
gests the application of a formal meth-
odology to program design. This
methodology of formal notation may
be called Structured Symbols. It is
founded on a few principles: some ob-
vious, some not, and some heretical.
These principles are:

1. Programs are lists: lists of things
to do and of things to do it to. They
are not novels or detective stories.

2. The key to: comprehen51b111ty is
organization, not language.

3. Acronyms are all right to a point,
but large numbers of acronyms be-
come counterproductive. For large sys-
tems, numbers are better. Numbers are
easier to recall correctly than acro-
nyms. Data is easier to file and retrieve
with numeric labels than with acro-
nyms. )

4. The nomenclature (symbols)
used in a related set of programs
should indicate the structure and rela-

tions of those programs and the strate- -

gy behind their processes.

In support of these prmmples a
specific technique was conceived by
Allen Keller of the General. Electric
Co. and has been in continuous use for
the past 16 years in that company’s
Medium Steam Turbine Dept. at
Lynn, Mass. This technique was first
applied to large systems (100,000 in-
structions) coded in assembly language
for the 1BM 704. It proved so effective
in supporting large business systems
with a small group of programmers (7
to 10) that it was carried over with
minimal adaptation when the shop

“went coBoL” in the mid-’60s. It is -

used at this shop for all programs,
small or large, as a matter of policy
and habit. As will be obvious, it as-
sumes top-down design. '

This particular application of the

April, 1975

principles is hardly the ultimate; it has
served well but a concerted effort could
surely produce a better one. However
it is presented here us an example of
what can be done in this direction. It
could obviously be adapted to any lan-
guage.

Structured symbols for COBOL
There are three areas of a COBOL

program where symbols are applied:
File areas (input and output)
Working storage
Procedures

1In File areas, individual files, records,

and items within each record must be
labeled. In Working storage, we must
also label

—records and

items

—report lines

—tables and other “clusters” of data

——counters, pointers, status indica-

tors, etc.

In Procedures, we must label para-
graphs and sections, and we utilize the
nomenclature applied in the File and
Working storage areas. This utilization
aspect is important; we should design
our data nomenclature to promote the
readability of the procedures which
reference the data.

The rules for nomenclature are:

Files. Each file is assigned a unique
number at time of conception. The
number is obtained from, and an entry
completed in, an office log book. The
number is preceded by the letters FL,
as in FL128. Specific occurrences of
the file in coBOL programs are named
FLI128 or FLO128 or FLIO128, de-
pending on usage.

Records. Each record is assigned a
unique number from the log book pre-
ceded by the letter R, as in R419.
Specific occurrences of the record in
CcoBOL programs are named according
to location or usage in the program:
1419 for an input file, 0419 in an
output file, S419 in working storage,
and S419A, S419B, etc., for additional
occurrences in working storage.

their constituent

by Richard A. Butterworth
Reports. Each report is assigned a
unique number such as in REP929. In
a coBoL program, REP929 refers to
the report as a whole. REP929H]1,
REP929H2, REP929A, etc., refer to
specific line formats within the report.
Similar rules and conventions apply
to tables, subscripts, counters, etc. In
general the symbol consists of
—a prefix letter or letters mdlcatmg
genus and usage;
—a unique serial number identify-
ing the thing specifically;
—a suffix, where appropriate, to
further particularize the thing.
Items within records are given short
mnemonic names. We endeavor to be
consistent, using the same name for the
same item regardless of where it may
occur. (PAYNO is always PAYNO,
whether in 1316 or REP487.)
Procedures are always organized as
a hierarchical structure of subroutines.
These subroutines are closed (single
entrance, single exit) and are executed
only in response to a PERFORM from
a higher level. Each subroutine is as-
signed a unique number via the. log
book. The prefix letter indicates the
subroutine’s position in the hierarchy:
A is lowest, B next, etc., to whatever
height is required. Each subroutine is
coded as a SECTION. The paragraphs
within the section are labeled with let-
ters A, B, C, CA, etc., in no required
order, although a well-designed sub-
routine tends to flow in alphabetic
sequence (see subroutine skeleton

below).

Characteristics obtained
The application of these rules yields

programs with certain propertieés worth
examining. For example, we demand
qualification of data names appearing
in the procedural statement
IF PAYNO OF S101 = PAYNO of
1228
Without reference to flow charts or to
the DATA DIVISION, and with no
prior knowledge of the program, one
sees that the PAYNO of a record. in
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The case for
Tape Management Software.

Processing efficiency and productivity P R T
. Please send me more information on:
have probably never been more important Have someone call me about
than they are today. And tape manage-

]

O

[0 UCC ONE (Tape Management Software).
ment snarls are the blggest thieVGS Of efﬁ_ O UCC TWO (DOS under OS). Lets you run DOS programs under
ciency and productivity.

Manual tape management—Iabelling,
logging, controlling—is costly, requiring
time-consuming handwritten records.

Even then, tapes are lost or scratched Eestements.fachiates mow syetes design, o contrel

_and you pay . that price, too. ln time, » E 0 UCC FIFTEEN (Restait Management Systern). Saves hours on

OS control without reprogramming. Puts you in charge. Saves E

]

restarting OS jobs. Simple, sophisticated software autornatically E

money, and headaches. ;
i

l

'

time, money. Prevents confusion.

[J UCC SIX (PDS Space Management). Automatically inventories
and controls OS disc space. Minimizes PDS compression
requirements and disc investment. Saves programmer and
machine time.

[0 UCC TEN (Data Dictionary/Manager). For IMS users, this system
centralizes, controls data definitions, provides powerful cross

corrects OS catalog, GDG biases before you rerun or restart.

(UCC ONE Tape Management Software :Z"‘e
eliminates these costly handwritten C'oipany
records and the costly mistakes they Address
breed. UCC ONE manages your tapes, City/State/Zip
protects valuable data from loss or Telephone
destruction, and provides real-time tape Mailto £ICC, Operating Software
status. Dallas, Texas 75247.

r cal -5010

In short, UCC ONE means better control 0"(2]4)6375][’““475
and greater efficiency. And, if you're con- :
sidering MSS, effective tape management

- will be required before the conversion in When you have

order to insure smooth, error-free change- the best people, you
ovs:rrh and cont;nued operation. : ‘ have the best
, € case for tape management soft-
ware: It's never been stronger than it is pI‘OdUCt.
right now.

ucc

,UNIVERSIT Y COMPUTING COMPANY

7200 Stemmons Freeway- P.O.Box47911 Dallas, Texas 75247
A Wyly Company
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and any hahging
tape you use...

Tab presents the most versatile
tape storage yet devised!

We call it Tab Hang Il™ That's because this on the tapes—a tap of the finger swings a tape out
compact, new concept in hanging tape storage so it is easy to grasp. The system allows side-to-side
accommodates any type seal or cartridge with movement of the hangers, accommodating
a hook in use today —and, for that matter, the varying widths of hanging tapes.
probably any in store for the future! The plastic hook on your tape mates with

" . . - the plastic hanger, eliminating metal-to-plastic
SPr ing Ioadzd, plastlc-agalnst-plastlc. abrasion. Tab’s new Hang I, a hanging tape storage
Basically, the system consists of a rack with system for all reasons! '
polypropylene hangers that can be used in open, Call your local Tab Products representative or
mass library storage, or in our Data Media Cabinets. write for information. Tab Products Company,

The plastic hangers exert a spring-loaded effect 2690 Hanover Street, Palo Alto, California 94304.

PRODUCTS CO
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STRUCTURED SYMBOLS

WORKING STORAGE is being com-
pared with the like item of a different
kind of record in an input area. This
may not be an earth shaking revela-
tion, but it is distinctly helpful in relat-
ing the statement to the program’s
strategy.

‘Similarly

MOVE IDENT OF S77 TO IDENT

OF REP419D

conveys general contextual intelligence

about the specific data items. men-
tioned.

Again, the structural distinction be-
tween )

WRITE 0228 FROM S228
and

© WRITE 0228 FROM 1228
is obvious.

Consider now the subroutine skele-
ton:

C419 SECTION. NOTE ESTAB-

LISH STATUS OF S2 ORDER.

A. IF BLAH-BLAH. ..

. .
L

C. PERFORM B2127. NOTE SEE
IF ORDER IS ‘ADVANCE. IF . . .~

D. ...

-Z. BXIT.
The bounds and structure of the sub-
routine are easily seen. More impor-
tant, the supporting documentation as-
sociated with C419 and B2127 (tables,
diagrams, explanations, history) . is
easily referenced.

Documentation takes on a different
and more useful form when applied to
systems whose programs adhere to
structural rules. Just as the programs
are modular, so may be the writeup, as
individual documents can confine
themselves to well-bounded subject
“matter. This is a property of structured
programs in general; its application is
enhanced by the structured symbol,
which provides a readily classified and
indexed handle.

In our shop’s system, each program

or set of related programs is supported
by writeups describing files, records,
nonobvious ‘storage arrays, and proce-
dural sections using whatever explana-
tory technique is appropriate to each
case. These writeups are filed using the
Structured Symbol as the reference
key. Such writeups are usually created
during program design and are used to
desk-check the program before coding.
Obviously the symbols are being cre-
ated as part of the design process.

Conclusions

Basically the point is that significant
attributes of the data and of the proce-
dures can be inferred from the struc-
ture of the labels used. Readability is
enhanced at the procedural level where
these attributes are apparent to the

April, 1975

reader of the program, and at the doc-
umentation level where the supporting
writeups are easily located.

Of course the programs do not read
like novels. No doubt some will object
to the loss of English-like characteris-

tics. Now for the heresy: we have no

evidence that the attempt to simulate
English enhances the understandability
of programs above the Mickey Mouse
level. We have plenty of evidence to
the contrary, namely, the whole sorry

history of most programming to date,-

and the rare successes that surface here

‘and there.

We have no productivity compari-
son with other notations because we
haven’t used any other notation in our
shop for years. Any comparative mea-
surement of course reflects those pro-
gram qualities the measurers deem de-
sirable. Our applications are character-
ized by logical complexity and fre-
quent demand for changes. We thus
have a high maintenance load and tend
to associate productivity with response
to change requests. This places a high
value on program understandability,
amenability to change, and usable doc-
umentation. It was in response to these
qualities that the Structured Symbols
concept evolved. ‘

Structural notation also brings with-
in sight several fascinating growth ave-
nues with respect to automatic pro-
gram restructuring and automated
documentation, but these topics are
beyond the scope of this article.

Someone has pointed out that one of
the most valuable offshoots of struc-
tured programming is the mental disci-
pline it imposes on the programmer.
Structured symbolism complements
this discipline and helps promote the
most essential characteristics of the
quality programmer: orderliness, con-
sistency, and precision. O

Mr. Butterworth is manager of com-
puter techniques at the Medium
Steam Turbine Dept. of General
Electric Co., Lynn, Mass., where he
has programmed under various ti-
tles since 1952. His B.S. is from
MIT. .

THE STANDARD OF THE INDUSTRY IN FULLY
AUTOMATIC DISC PACK CLEANERS . . ...

Model No. 335 —
Cleans
1316
2316
3336-1
& 3336-11
type packs

PROUDLY PRESENTS
The Industry’s FIRST
Fully Automatic

'DISC CARTRIDGE CLEANERS

Model No. 515 —
Front Loading
Cleans 2315 type cartridges

Model No. 535 —
Top-Loading
Cleans 5440 type cartridges

LEARN THE VALUE OF PROCESSING
WITH CONTAMINATION-FREE DISCS. ..

randomex ine.

27303 Warrior Drive
Rancho Palos Verdes, Ca 90274
‘ © (213) 3779887
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Only a company with a data sys-
tem that has so much you won't care
what its high level language is called.

Data General is the company.
And the data system is the Eclipse™
C/300.
 Eclipse C/300 is an on- llne,

multiterminal, interactive data system
that extends and complements your
present large computer system. A
system you can actually afford to use
for dedicated operational support.

- It has a data base-oriented file
system called INFOS™ that has all
the conventional access methods:
SAM, RAM, ISAM. Plus an uncon-
ventlonal method called DBAM (Data
Base Access Method).

DBAM has such advanced fea-
tures as data base inversion, dy-
namic space management, hierar-
chical key spec1f1cat10n partial rec-
ords, generic and approx1mate keys,
and relative position processing.

INFOS works with our Mapped
‘Real-time Disc Operating System

(MRDOS) which supports dual
operations such as multiterminal
on-line act1v1ty at the same time as
batch processing or direct communi-
cation to other computers

Our new, easy-to-use RPG I
generates planned and unplanned
reports.

You also get our re-entrant multi-
tasking FORTRAN with full INFOS
data manipulation capabilities that
make it ideal for on-line multiter-

minal environments.

And to communicate with your
360/370, our multileaving, inter-
leaving HASP emulates IBM’s remote
job entry workstation.

The computer is the state-of- -the
art Eclipse C/300. The one with
256K byte memory capacity, a com-
prehensive commercial instruction
set, optional Error Checking and
Correction (ERCC) that automatically
corrects errors in main memory, and
support for a mammoth 700 mega-
bytes of on-line storage.

Yet a 96K byte Eclipse C/300
computer with ten million bytes of
disc, line printer, 60K CPS tape
drive, 2 CRT’s and a synchronous
communication adapter plus INFOS,
RPGII, FORTRAN, MRDOQOS, Sort
and Merge, HASP and utllltles costs
less than $80,000.

‘Which is a language anyone
should be able to understand

i

I [ Send me the Ecllpse C/300 brochure. 1
: [J Send me a sales engineer. :
i [ Send me the brochure that shows how small |
I computers can be dedicated to operational 1
: support. I
1 v |
1 NavE 1
1 |
| |
1 TITLE 1
| 1
: COMPANY. :
| 1
1 ADDRESS |
i -1
| 1
I CITY. STATE ZIP. I
| |
i e 4

DataGeneral

Data General Corporation, Southboro Massachusetls 01772.(617) 485-9100. Data General (Canada) Ltd., Ontano
Data General Europe, 15 Rue Le Sueur, Paris 75116 France. Data General Austraha Melbourne (03) 82- 1361/Sydney(02) 908-1366.
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Save Mo

ney

With OpScan Data Entry Systems

OpScan—17——27—37

We've developed a unique family of
problem solving systems to reduce
your data processing costs. Their
capabilities range from optical mark
reading to full alphanumeric
character recognition. And average
monthly rentals range from $250

to $2000.

April, 1975

We solve problems in—

Order entry

Accounts payable

Payroll

Employee records

Inventory control

Cost control

Master file creation

Insurance claims

Sales call reporting

and many, many more.

Optical Scanning Corporation
Newtown, PA 18940
(215) 968-4611

‘Nationwide sales and service.

CIRCLE 38 ON READER CARD

We work with you—

We offer complete customer support
including forms, training and
nationwide service by our own staff.
Contact us today for full information
about these systems. We'll work with
you to choose the one you need to
reduce your costs.

87
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HAD INSTALLED
SYSTEM, GOLDILOCKS
INTO THE PORRIDGE.

In today’s complex society,business and industry automated payroll, job cost accounting and
have much more to lose than porridge as the inventory and production control.
result of uninvited guests. Heart of the system is the cryptically-encoded

In 1974 alone, thefts and other crimes against Ruscard. It’s the same size and shape as a stand-
American business and industry totaled in the ard plastic credit card and doubles as a photo
billions of dollars as the result of inadequate I.D. badge, compatible with Polaroid and other
security precautions. Clearly, locks L.D. systems. Unlike a lost key that com-
and keys and guards alone are not : ~ promises an entire security
getting the job done. ; system, a lost or stolen Ruscard

Ruscard systems have

- can instantly and easily be -

. > .
brought the world of security =Zz2.% ; , Z “ruled out” of the system so it

out of the woods and into the
20th century. Manufactured
by Rusco Electronic Systems,
the pioneer and leader in
development of sophisti-
cated access control prod-
ucts, Ruscard security
systems control who
goes where and when-—
in elevators, offices,
plants or wherever the
need exists. Security
access control in parking
areas is provided through
Rusco’s Park-O-Matic division.
Ruscard systems monitor from one to
100 entrances, one to 20,000 cardholders and
one to 7 work shifts—at any distance. They
provide over-lapping time shift zones, complex
mastering capabilities and an automatic print-out

%
%

will never open anything again.
The cost of Ruscard systems is
surprisingly low. For less than
the annual cost of hiring one
guard, Rusco provides the
most advanced security
system on the market; so
advanced it’s currently used
by Exxon, Conoco, Standard
Oil, Xerox, GTE, Pacific
Telephone and other com-
panies, large and small,
throughout the world. The Rusco
representative in your area is fully
qualified to recommend a security
access control program to suit your
needsand budget. Whether you're
protecting valuable inventories,
expensive equipment or proprietary
information, you owe it to yourself to

of all activities, with date, time of day, access learn about Ruscard security access control
point, LD. number and status level. The Ruscard systems—the most advanced on the market.
system’s ability to collect and store either fixed They can protect you against potential losses that
or variable data permits such applications as might be more than you can bear!

ELECTRONIC WENIS

For further information, call or write:

B. Martin, Rusco Electronic Systems
P.O.Box 2848D, Pasadena, California 91105
Call toll free: (800) 423-4194
In California, call direct or collect (213} 682-3601

\ . .
Rusco Electronic Systems is a division of Rusco Industries, Inc., an American Stock Exchange Company.
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:ern Europe and the Soviet ‘Union
or, even more Chic, to mamland







IF WE CAN'T HELPYOU
MIND YOUR OWN BUSINESS,

NOBODY CAN.

What would it mean if your kej?peoﬁle could about a magic computer that does everything.

know the status of every department in your

company any minute of the day? No matter

-whére the department is or
what it does? No matter
what kind of business
you’re in?

On top of that, what if
each individual department
not only knows where it
stands on an up-to-the-
minute basis, but also
knows the status of all
related departments?
What if we told you
General Automation has a
brand new answer for these
questions and a lot of others
just like them?

A new ending for an old story.
Data management, or the lack of it, isn’t a
new problem

What we offer is a totally new network
approach. One that replaces a lot of time-
consuming, non-productive status
meetings, paperwork and guesswork with
simple, economical, automated systems that
tell everyone who needs to know, everything
they need to know, whenever they need to
know it. No matter where they are or what
they do or how they do it. -

Right about here, it would be wonderful if
we could stop phllosophmng and tell you
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But, it’s not that simple.

Don't buy a computer.
Buy a solution.

Forget about mini

vs. maxi, batch vs.

real-time and first decide

, what you want to

" accomplish. What kind of
information has to flow?
. Where is it coming from?

are you going to do
with it when you get it?

What can be processed
in batches? What do
you have to know
right now?

-

Do you want to do a
few jobs fast? Or a lot of jobs not-so-fast?

And so on.

When you've pinned down all the questions,
we know where you can get all the answers.

Weve got data management surrounded.
General Automation can approach your
data management requirements from your
point of view.

If you're interested in high-performance
systems offering decentralized control and
custom applications software, our new
DM-100 family is the right way to go.

PDATAMATION




If moderate performance, more centralized
processing and a vast library of standard
applications packages will work for you,
you'll be interested in our DM-200 family.

The performance-oriented famlly.

Our DM-100 family consists of systems for
remote job entry (DM-120), satellite
processing (DM-130) and powerful central
processing centers (DM-140)—each built
around our high-performance SPC-16
computer. When tied together, they form a
compatible network of products that can
communicate with each other and provide
upward expandability where you need it
when you need it.

A number of specific mdustfy-
oriented application.
programs are available
for use with the DM-100
family. We also offer '
general libraries for
statistical analysis,
operations research and
financial planning. If
needed, we'll work with you
to develop ¢custom solutions
for your particular applications.

We also make a special

low-cost, highly interactive
system. It’s called the

DM-130/2 and has just about the
same specs as the DM-130, but

The DM-200 family includes systems for data
transfer (DM-220), high-throughput batch
processing (DM-230) and basic batch
processing with on-line interaction (DM-240).

“We also offer the DM-230/2—the world’s

number one IBM 1130 replacement system.

One answer for a dozen questions.
This ad only scratches the surface of our new
approach to data management

So, in the space we have left, we'd llke to
impress you with the heart of our message:

General Automation is the only computer
company that offers total as well as isolated
data management solutions at a price that
makes sense. Someone else may claim
to be the expert at solving the
piece of the puzzle troubling you .
today, but what about tomorrow?

If you consider the total package
of system growth, compatibility,

\ stability, power, software,

field support, manufacturer

involvement and price,

nobody can beat us.

Nobody

Challenge us to prove it.
Write for specs.

| Talk to our salesmen.
Compare us with our
competition.

J For further information

without the range of expandability.

- (It is available through a separate,
nationwide network of distributors
established to handle the special
turn-key business system requirements
of first-time users.)

The application-oriented family.

Lots of applications and less decentralization
calls for our DM-200 family. It is based

on our 18/30 computer and a vast

library of standard software for applications
in manufacturing, distribution, finance,
engineering and publishing. To name

just a few.

April, 1975
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on data management systems, write

General Automation, 1055 South East Street,
Anaheim, California 92803. ,

Or call (714) 778-4800. In Europe, write
General Automation, S.A., 24 rue du Sergent
Bauchat, 75012 Paris, France.

Telephone (1) 346/7973.In Canada,

G.A. Computer Ltd., Ontario.

DATA MANAGEMENT SYSTEMS EY
GENERAL AUTOMATION
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~ biuenose..
NCR Paber.

Nobody likes a_

2
Wiy,

/7

Switch your business forms from old-fashioned carbon and bond

to modern NCR Paper. Unlike carbon, NCR Paper cannot smudge.
It can’t smear. This means your NCR Paper copies are easier to
read, and your typists won't have to wash up as often. Best of all,
since handling steps are reduced, your forms “‘use” costs are lower
(and *‘use’ costs run 90% and more of total forms costs). Now in
your choice of a blue or black image color, carbonless NCR Paper
makes sense for companies which must reduce costs to maintain
profits. You should clean-up with NCR Paper.

mam APPLETON PAPERS DIVISION

GENERAL OFFICES: APPLETON, WISCONSIN 54911

96 - CIRCLE 58 ON READER CARD

Nobodly else offers a choice
deep blue or black print

=

Today it makes sense to stretch all your business forms

papers — even ours. We have a free poster and booklet with
anumber of paper-saving and money-saving tips. Write
“Paper-Stretchers,”” P.O. Box 348, Appleton, Wis. 54911.

DATAMATION



MANUAL

existence of the supervisor. :
2. The ILU has ‘managed ‘to take credit for the - ILU are the optional capabilities of. boostlng

Thus, the purpose of the ILU is mamly to take
‘up space in the office in order to give the .
organization an appearance: of viability and
purpose. Attendant to this main feature of-the

functions performed by other ILUs or PEs (Pro— employee morale, generating gossip

ductive Employees).

“the esthetic qualities of the offi

3. The ILU is a relative of the boss. =~ and giving the superv1so
4. No one even reallzes that the ILU ex1sts S ‘superuse

" The multitude of- ills plagumg todays
world could be resolved quickly, sim-
ply, ‘and economlcally, ‘if ‘we all took:

the proper view of things. None of
" these ills, of course, can be attributed, -
“even mlmmally, to wrongdoings ‘and

failures perpetrated by members of thel;,

. computing commumty However,

this time of crisis, the vast pool of :
“latent talent lying dormant among the -
 members of this community should be
- tapped to solve.these problems. How
will become clear if we take the right

perspectlve

Consider the‘nsmg interest in the :

occult arts; magic, and numerology. - © Adlai Stevenson

[231732 + 55116]/10 000

- Fred Astarre and Ray Bolger
1 1874 70014/2

All of these can lead us toward happi-

" ness and a trouble-free existence, sub-
ject of course to the rules and regula- .
: tions “pertinent 'to any. serlous d1sc1- %

pline. -

puting arts we use every day. With the
 proper interpretation, -our results will
give us a better insight into our world,

" “and.lead us to the solution: of its prob-
lems.- Numerology has been neglected
‘too long after its-rise ‘to enlightened -
peaks during the dark ages. It needs to

~be restored to. the forefront of knowl—
~edge, and to its’ nghtful place in our

bag of tricks. This is especially true |
today when the vast proliferation of
_miniature calculators makes it possible

“for all of us to have the nec
on hand. S

- Numbers. have.

- own, a fact too often’ overlooked Th1
 article will try to reveal how

 hidden meanings. As with any nev
" subject, care, patience: and the willi

angle is of prime importance.

_For: exarnple, the decimal 0.
not meamngful to mhabltants of: te
- perate and tropical zones. To mhab’

- tants of the polar regions. however At

: represents a restful “haven. The num-}
. bers 17717 07734 or 3773519 14*are ..
. proper. forms of greetmg to - the ir

#*For those who-have difficulty finding the Tight x

perspective, the ™ translations: for.this and:’suc-

. ceeding numbers and computatxons appear on’,

. page 99

Numerology has been selected for‘: ‘
- our topic since it is the scientific disci- -
pline most closely related to the com-

o o ot o

next door She may be qulck to decode
_ this message while you 5937.3790 in

- 3504.37517 and 57334.4914, pleasant-k
- ly, or not in case of 5937.08."

- The basic prmcxple should be rapldly

[uncovered as it is relatlvely 51mple to

- 'understand after some reverses. [t must

~be pointed out however that if your

- handwriting is 318193771, your 0.93  without a ‘short table

may be bruised, and you may be con- This list must, perforce
sidered just another 8075.35380. Hope-
fully 54915. 345 and may even cons1der 5

‘you: 37819173.

Public persons and occupatlons have., i

a myst1que of their own:

Vltal measurements of famous

; sonahtles are of prime importance, and = -
can be juggled: to reveal mte sting
o attrxbutes : : :

“ ><29><37)2><3 S
V e 488143229]/1000 3

{as in: the case of Glna ' “’ula, and‘

Raquel (Please note that no underly-

- COMPUTATION
“[(65472— 1114) X 18 4 8]/‘ ;
: (5082 « 162+5' +2) x0.

(70006909 “><' 15 -
110000 |

3849023 X 15/100 ‘
X 15/1000

e20.09197924 + 7 4.0

‘ ,'.,(237 X 451 X 139 X 371—44%
- 12311)/1,000,000

. f( 844561)05
50 x 125%— 2692 + 12




“anour single source computer service
be cost-effective and price competitive?

Ask our competitors.

Better still, ask the companies that are Raytheon
Service Company customers. We proved it to them
and we can prove it to you: Mixed vendor system -
service by RSC is both cost-effective and price
competitive . . . with any type of competitor.
Here’s why:

RS

service representatives have solid train-
>Id experience with 360, 370 and other
mainframes. And equal experience with a wide
range of peripherals, mini computers and communi-’
cations terminal networks. That means an RSC
..service rep can handle the problem the first time.
He doesn’t waste time waiting for the expert. He’s
the first team. That’s what makes our prices lower—
and your service contract more cost-effective.

- There’s a growing lineup of industrials, inter-
national airlines, government agencies and others
‘who were convinced by the facts, figures and per-
formance. They’re all Raytheon Service Company
‘customers. Ask them why. We'll tell you who they
are when you get the full story from us. Call Mike
Salter, Commercial Marketing Manager, Raytheon
Service Company, 12 Second Avenue, Burlington,

Mass. 01803
(617) 272-9300. @
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you 're very, very good
~ IBM, there’s always room

- ,1“~nervous again) is quite simple. The 980A offers unmatched

~ features at an extremely low cost. Namely, $3200 00 to purchas‘e

$9O 00* a month to lease.

~Andall of our units are serviced by NCR
- That’s pretty much Why we thmk if our shoe ﬁts 1 he IBM

|
Because even though |

° ;‘for 2 httle 1mprovement

1] Apphed Dlgital 'Dat‘ta Sysy"ﬁ

_Name :

cl
|
|
i
. |
=
|
|
|
|

~ user'sgoingtowearit. " o

Hello, ADDS

, I may have anew application for - your 980A |
~ Please send addmonal mformauon : -

Company k

Address——
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1BM
‘and the structure
of the industry

In our February and March editorials we invited reader comment
about IBM and restructuring the computer industry. Here are some
of the replies:

Stalking the Short-term Lease
Your invitation for opinions about restructuring 18M was irre-
sistible. Here is mine:

1. Separate all computer activities from the coplers type-
writers, and other incidentals, including data transmission.

2. Separate the computer activities into hardware, software,
and maintenance.

3. Last, and by far most 1mportant prohrblt hardware and
software divisions from renting, leasing, or any other market-
ing other than outright sale of equipment or program licenses.
Further, prohibit them from taking trade-ins. The aspect of
short term acquisition of computer facilities (not just hard-
ware, but software, too) has brought more grief to the data
processing community than any other facet of IBM’s activities.
If users had to commit for the full value of the equipment
and software, in either pay-out lease or purchase, there would
be much better planned data processing.

.Systems are an investment, and to make a short term com-
mitment is to delude one’s self. Systems demand and deserve

Systems are an investment,
and to malce a short term commitment
is to delude one’s self.

the same type of caution and consideration that any other

major investment gets. No other major type of capital invest-

ment has a short term acquisition plan, and no other area

of capital equipment has the dominance of one firm that 1BM

has in its industry. A technique that may have been appropri-

ate to develop an infant industry now threatens to strangle
it.

A firm that is going to compete eﬁ’ectively with 1BM has
to have some help. These provisions would force the competi-
tion to be on the merits of the products offered, not on the
abrhty to finance an unrealistic and terribly expensive market-
ing mode, or on the ability to blanket the market with all
of the services that the user might want. The market would
still be greatly dominated by 1BM, but there would be room
for others that I don’t see now, in hardware, software, main-
tenance, and used equipment.

—Robert M. Clawson
Mr. Clawson is the president of Management Reporting Services, Inc.

What’s Good for IBM -

I try to read a lot—for two reasons. One is to find out what
my competitors are up to. The other is to find out what 18BM’s
future plans are. In the latter case, there are clear-indications
that 1BM would like to be doing the things they did in the
1950s and 1960s. That is, market an entire system (a “solu-
tion™) to its prospects. From the prospects’ point of view, it
sounds attractive—all of us have problems, and anyone with
a solution gets a sympathetic ear. And from IBM’s vantage
point it’s ideal—they’ll have complete account control again,
they’ll be able to dictate how problems are solved, and they’ll

April, 1975

be operating in a fully-bundled envrronment again.

Most probably your first reaction is that 1BM is currently
moving in the opposite direction. It’s true that today they’ve
unbundled most of their software and services and that there’s
a healthy number of companies selling plug-to-plug replace-
ment hardware and peripherals And there are hundreds of
software product companies competing with and/or comple-
menting 1BM software. So, if things are so good, then why
all the gloom, you might ask. Only for the following reasons:
IBM’s 360 generation of computers began in 1964 and its 370
series-in 1972. By 1975, after about 11 years, there is some
semblance of a free, competitive market within the 1BM com-
puter world. Today a prospect: a) selects his 1BM hardware
and software, b) selects his plug compatible 1BM hardware,
¢) selects his 1BM software products from the independents,
and d) puts it all together. He buys this equipment from 18m,
leasing companies, software companies, peripheral compa-
nies, etc. IBM monopolizes these areas, but there’s still an
awful lot of purchaseés not made from 1BM. Fine! It’s tolerable.
Except it may not last too much longer

There are all kinds of indications-that 1BM will, in its next
generation of computers, put currently-defined software com-
ponents into firmware or hardware; for example, a reentrant
compiler that operates in read-only memory, or the accessing
and retrieval logic of an 1Ms-type data management system.
Or it may make certain portions of the operating system ex-
clusive to 1BM software only, or put some of the operating
system logic in hardware and make it inaccessible to standard
programs. It seems obvious that such changes to the structure
of the existing computer hardware and software architecture
will not improve the state of the art but will only serve 1BM’s
attempts to drive out competition.

I have heard many debates on the quality and performance
of IBM’s third generation of computer software (360s and
370s). When they were first introduced, they were defended
as “new” technology, and therefore, we had to accept the
errors; delays, inefficiencies, and instabilities that existed dur-
ing those early years. That I might accept But today we have
the same state of confusion in 1BM’s Program Products and
Vs operating systems. Poor is poor—and for some evidence
of quality, I suggest you read the user evaluations of IBM
vs. non-IBM software that appeared in the 1974 DATAPRO re-

. port entitled “User Evaluation of Software Products.” 18M’s

software products were consistently rated significantly lower
than non-1BM produced software products.

But, you may argue, there has been a high degree of success
in the use of computers today. I agree, and attribute that
success to products of independent software companies that
cither complement or compete with 1BM software. Today, a
user can get complex systems on the air quicker and with
more reliability than he could several years ago. Sure, it’s
on 1BM hardware, but in all probability it’s not exclusively
with 1BM software. And that, I believe, is the difference be-
tween success and failure, between the 1970 and 1975 era,
and between professional and amateurish systems ... But
will it continue?
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IBM and the industry

. Today there are reasonably clean (though still somewhat
fuzzy) lines between 1BM’s hardware, operating systems, data
management systems, accessing methods, systems software,
applications software, communications hardware and soft-
ware, and the users’ programs. IBM’s new VS operating systems
are attempting to change these lines and 1BM’s new hardware
‘and software (Fs and Q) will, in my opinion, try to erase the
lines completely. Not eliminate the problems, mind you, just
erase the lines. And 1BM hopefully will be there to help you
use that super-complicated, but powerful all-encompassing
“everyman’s operating system” and computer. The mythical
Q operating system has been promoted as easy to use (for
the layman as well as the professional), capable of assisting
in debugging, and having facilities that eliminate user concern
for memory or space requirements. They are beautiful goals,
but not so easily achievable and if so at a very high cost.

Modules, or building blocks, are as basic as the one-celled
amoeba. They are the formulation of just about everything
that has been created—from people to buildings, to machines,
to systems, to programs. Over the past decade, computer sys-
tems have been developed that are ‘basically modular. Not
all the modules fit together perfectly, but they do work. There
are hardware modules such as memories, tape devices, disc

i fear . . .change in the name of progress. . .
a step bacliward for the users and a
step forward for IBIY stoclitholders.

devices, and terminals, and interface modules for com-
munication between devices. There are software modules for

- communication, data accessing, and data security. And there
are software package modules for report writing, file manage-
ment, program preparation, etc. ad infinitum until we get to
user-written program modules that work together with all the
others. What all this means is that there is finally some sanity
in the data processing world. I hope it will get better. My
fears are that it will not. Rather, I fear the big, jolly giant
will introduce change in the name of progress, with the result
that it will be a step backward for the users and a step forward
for 18M stockholders.

My plea is simple. Make the lines and modules more clear
and more standard. Then the full use and effectiveness of
computers, I believe, will be achieved. We're very close today
to using computers reasonably well. But to have to follow
the Pied Piper down a dream world where problems will go
away is sheer lunacy. It is certainly very difficult for any
company or individual, let alone for the Justice Dept., to
judge when the benefits of new technology outweigh the
problems. I am not trying to pre-judge the future plans of
1BM. What I do believe is that there finally is some order
to computer usage. It has taken about 11 years to achieve
that order. Let’s not let it be undone in the next 10 years.
Rather let’s use the next 10 years to build and solidify what
has been achieved today. And that to summarize, is new evo-
lutionary hardware, new evolutionary software products and
a modular approach to developing a system. We’ve had
enough revolutionary changes to kill an army. It’s about time
the computing world had an era of stability and minimum
change.

—Martin A. Goetz
Mr. Goetz is a senior vice president of Applied Data Research, a past

president of the Software Industry Assn. and ADAPSO, and the holder
of the first U.S. software patent.

Detroit Revisited

The most equitable way for the Justice Department to handle
1BM is as follows:

1BM should be broken up like the automobile industry with
the branches as separate corporations, not subsidiaries, similar
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to a dealership.

The parent company should remain the same as far as Data
Processing is concerned, and sell the equipment to the
branches. The branches should be large enough to be self

- sustaining and should be set up with enough capital so that

they can pay for new equipment. If they ever need to use
financing they should use normal financing channels, not bor-
row from IBM.

Their installed base would be transferred to them at 1BM’s
depreciated value. The branch should only be able to buy

- products manufactured by 1BM. This would accomplish a

number of things:

1. The size of any one branch would not be larger than

any competing company.

2. It would give the customer a choice of proposals on a

given quotation if they want to deal with 1BM.

(Today when a new machine is announced which is theoret-
ically less expensive and faster the salesman will propose a
system more expensive than. what is installed because he is
paid. on the net increase in rental income. Therefore, a
number of customers have more capacity than they need. A
‘computer should be used three shifts, seven days a week. A
number of customers do not-use their equipment one shift,
five days a week.)

Something else that should be done is to allow a customer
to assign an on order machine to a third party so that a third
party.can purchase the equipment directly from 1BM.

If 1BM should offer quantity discounts they should be made
available to anyone that can purchase the same quantity with-
in the time period.

There should be some restrictions in time before branches
could merge, and then only in different marketing areas.

I think this plan would satisfy the computing companies,
be more beneficial to the customers, not hurt the stockholders,
and offer more opportunities to the employees in the
branches.

~—Philip F. Burns

Mr. Burns. an IBM salesman for 17 years, an advocate of third-party leasing
with MAI and as a founder of GAC Computer Leasing Corp., is now head
of Burns Assoc. in Wellesley Hills, Mass.

Competition—Not the Courts

Since the passage of the Brooks Bill in 1965, 1BM’s share of
the Federal government market has gradually declined to the
point where it is no longer the number one supplier of Federal
systems. The reason? Competitive bidding and, in marked
contrast to the private sector, an objective and disciplined
bid evaluation procedure for most buys. The selection proce-
dures aren’t perfect, of course. They’re costly and time con-
suming, and procurements are sometimes mishandled, even
rigged. But Federal system selection methodology is, by and
large, equitable and it does foster competition.

In contrast, lack of competitive bidding is more pronounced
among commercial users today than it was, say 15 years ago
in the 1BM 705 era. In those days, there was no established
computer supplier, and competitive hardware selection was
the normative course of action. Nowadays, with program con-
version to consider, plus the crutch of upward compatibility,
the decision to perpetuate an established vendor constitutes
the line of least resistance.

If private sector users, especnally the big ones with the re-
sources to run competitive procurements, abandoned the sole
sourcing of 1BM equipment, they could do more to foster
competition than all the lawsuits, consent decrees, reversals
and other dreary legal paraphernalia that now encumber both
1BM and its competition.

—Robert V. Head

Mr. Head is a special assistant within the Dept. of Agriculture and has
served as a contributing editor of DATAMATION.

DATAMATION



We’ve been so busy developing our powerful
GCS 2100 system, we’ve never taken the
time to tell enough people what a great
system itis.

How efficient it is (average of 80% reduction in

errors — 35% to 85% 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% to 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 edited while it is being
keyed); store the data on disc; then transfer the
clean data to an output media like magnetic tape.
(Data already on tape or cards can be :

GREAT
COMPUTER
SECRETS

re-submitted to the GCS 2100 for editing,
reformatting, etc.)

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 |/0 functmns
so you can transfer data to and from disc storage
and other I/0 devices.

The GCS 2100 can accommaodate 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.

The GCS 2100 also offers data entry from
remote terminals (it can handle up to five remote
terminals over one dedicated telephone ling).

A Programmabhle 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; and data dependent format
switching.

These tables are not ;ob assigned, so they can
be used on several different jobs.

A library of over 100 special edits is also
available. (If there isn't an edit for your needs we
can design one.)

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

GCS 2100 Peripherals: GCS DataTone —
data entry via Touch-Tone® telephones. GCS
Data Tel — remote batch communications.

For more Great Computer Secrets, contact
Agent 2100 at General Computer Systems, Inc.,
16600 Dooley Road, Addison, Texas 75001.

(B0OO) 527-2568 toll free. In Texas (214) 233-5800.

GCS 2100

GeneraL compPuter/S9Ystemsn.:
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Odd.
Versatec charges
*1,300 more for less.

Varian’s new Statos® 4211 electrostatic
printer/plotter sells for $8,400.
Versatec’s DI200A for $9,700%

And for the money you save,
you don’t sacrifice performance.

You get more. .

There’s the unique micro-
programmed controller that makes
the high resolution 4211 a lot smarter.
It performs many routine control
functions, saving valuable computer
memory for other tasks. No other
printer/plotter has such capability.

Our dynamic toning system
combined with a high resolution
200 dots-per-inch writing head pro-
duces blacker blacks. Even in large,
solid areas.

To fit different formats, you
select 6 or 8 lines per inch. Also,
there’s a full 123-character set vs.
only 96 characters for the standard
D1200A. '

Plus software that’s at least
25% more efficient than any ever
written for an electrostatic printer/
plotter.

No one likes paying more for
less, so check out the new Statos 4211
printer/plotter. Call (415) 493-4000.
Or write Varian Graphics, 611 Hansen
Way, Palo Alto, CA 94303.

varian
graphics

*Based on published prices of November 1,1974.
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news in perspective

Security

Computer Security:

Each Case is Different

How secure is “certifiably’’ secure?

And now, from the folks who penetrated
MULTICS, a “certifiably” secure computer
system.

But how secure is “certifiably” secure?
Maj. Roger Shell, member of an adp
security team in the Air Force’s Elec-
tronics Systems Div., which has pene-
tratedHoneywell’smuLTICS (Multi-
plexed Information and Computing
Service) on a number of occasions and
subsequently worked with Honeywell,
MIT, and the Mitre Corp. to develop the
“certifiably” secure system, says in terms
of the operating system it is penetration
proof; it is algorithmically secure BUT,
there is no protection against hardware
failure or people failure. And these two
factors are a big part of the total security
picture.

It’s a picture that is beginning to take
on subtle hues. Prior to the social and
campus unrest of 1969 and 1970, com-
puters were displayed in street level,

glassed-in enclosures like prized toys.

Then came the bombings, followed by
an almost paranoid rush to hide and
protect. -

Quantify risk

Today’s data processing manager is
more educated in his approach to secur-
ity problems, says Guy R. Migliaccio,
assistant vice president of Marsh &
McLennan, New York City, and an ex-
pert in data processing insurance. “He
has learned that it is possible to quantify
risk and every case is different.”

In the case of the Air Force, Maj.
Shell said his team’s project got its start
back in 1971 because lack of computer
security control was costing $100 million
a year. This was the cost of two proce-
dures which were deemed necessary be-
cause security control was missing. One
was “periods processing” in which data
of different degrees of confidentiality
were processed during different periods
with “the machine scrubbed down” in
between. The other was “systems high
operation” in which expensive crypto-
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graphic equipment, guards, and other
costly procedures were employed in
processing all data whether it was con-
fidential or not.

In 1971, Maj. Shell’s team was asked
to provide security for a GE 635 operat-
ing in the Pentagon. They found it a
hard task. They convened a panel of
experts to give them advice on why it
was so hard. The panel concluded that
the Air Force did need a highly secure

" system but that none was available. -

And so began the project which led
to the “certifiably” secure system. It’s a
system based on what the Air Force
calls “security kernel technology” with
the security resting in a combination of
hardware and software techniques.

Promising, but not secure

When Honeywell introduced MULTICS
in January of 1973, the team was inter-
ested. They decided it was essentially
secure. ““We penetrated it to demon-
strate that MULTICS as it stood was not
secure, that we could not depend upon

it as a solution but it was most promis-

ing and a reasonable base from which

to work.”

Shortly after the penetration, Honey-
well joined the Air Force team in- its
efforts, bringing in MIT and the Mitre
Corp. The Air Force had already com-
mitted to a DEC PDP-11/45 for the pilot
system and that wasn’t changed, but
Shell says the techniques can be adapted
to a larger system, including the Honey-

~well 68.

Shell said his team used a variety of
techniques to penetrate MUuLTICS. He
cited as among its weaknesses the fact
that the method used to change argu-
ments allowed arguments to be changed
after a check had been made and the
fact that there were incomplete charac-
ter access controls in the hardware.
After the initial penetration, he said,
specific problems were fixed but new
problems came up, like an error made

" in the control of the kinds of routines

users could call, allowing any user to call
up privileged routines. He emphasized
that his team’s penetrations of MULTICS
were done not to a 68 but to a 645.

Kernel technology

When Honeywell became involved
in the Air Force effort, it dubbed it
“Project Guardian.” The Air Force has
no name for the pilot system, only for
the “kernel technology.”

Webster’s dictionary defines kernel
as “‘a central or essential part.” Maj.
Shell defines it as “a small set of hard-
ware and software that provides a suf-
ficient guarantee of internal security.”
With the kernel technique, he ex-
plained, you start small but can parallel
the technique on any machine.

One of the keys to the system’s securi-
ty, Shell said, is the fact that address
translation is done right in the hard-
ware.

The team currently is building a data
base management system on top of its
secure laboratory system to demonstrate
the same security capability. That work
is expected to be complete in July.

What the Air Force will do with the
technology has not been decided, “be-
cause of the current low level of military
budgets.” Honeywell is applying kernel
technology to MuLTICS. Other manufac- -
turers could follow suit because the
technology is in the public domain with
no restrictions on its use. Shell said one
major manufacturer considered it but
chose not to pursue the idea because of
the expense involved. He said a secure
version of any kind of a system would
cost from 5-8% more than a non secure
version. He named the 1BM 158 as a like-
ly candidate for kernel technology with
only minor hardware modification.

Mini add-ons

Also in the public domain is a by-
product of the team’s efforts, an archi-
tecture study which identifies hardware
add-ons that could be applied to most
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minicomputers to give them the capa-
bility to support security and at the
same time, would improve their per-
formance. A report on this study is ex-
pected to be published in six months’
time. .

Even kernel technology, however,
cannot protect against systems failure,
natural disasters, and people problems
and these are the things Marsh &
McLennan’s Migliaccio likes to quan-
tify. When he sets out to do this for a
client, he starts out with an abbreviated
questionnaire. Next come work sheets
and a sit down interview. “We talk to
the data processing people, not top
management. We ask, what do you do
if ....? What would your loss be if

solute number, we then recommend
procedural changes which can reduce
the risk. Then we have residual risk
and we negotiate for insurance.”

$100K of deductible

There are several kinds of insurance
a data processing installation might
need or want. There’s Data Processing
Errors and Omissions Liability insur-
ance which protects service bureaus and
others who process data for third parties
against claims against them by those
parties. Migliaccio says there are some
15-18 companies who will write this
kind of insurance for companies who
can take a high deductible, like bearing
the first $100,000 of loss. For those who
can’t absorb a high deductible the
number of carriers available goes down
to about a half dozen. Then there is Fi-
delity insurance which protects against
the kind of thing that happened at Equi-
ty Funding, and Business Interruption
insurance which can protect against
computer problems which halt normal
business procedures.

" Migliaccio is one of seven advisors to
a new Computer Security Institute,
headquartered in Northboro, Mass., a

* profit organization formed to be kind
of a clearing house for security informa-
tion. Its founder, John O’Mara, sees it
as an activity for which “a need has been
clearly demonstrated. There had been
no single source for security information
and the average data processing man-
ager is a very busy guy. He doesn’t have
time to spend more than 5% of his time
thinking about security. There was a
void and we’re trying to fill it.”

The other advisors, all chosen for dif-

ferent areas of security expertise, are .

Robert Abbott, Manager, risos Project,
Lawrence Livermore Laboratory;
Lindsay Baird, Jr., General Manager,
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Advanced Computer Techniques, Secu-
rity Consulting Div.; Robert H. Court-
ney, Jr., Manager of Data Security and
Privacy, 1M Corp.; Robert V. Jacobson,
assistant vice president, Chemical Bank;
Belden Menkus, management consul-
tant; Donn Parker, Senior Information
Processing Analyst, Stanford Research
Institute; and Joseph Wasserman, presi-
dent, Computer Audit Systems, Inc.

Among other things, the Institute con-
ducts seminars. Its first, in New York
City in December, attracted more than
100 people from all parts of the country.
Another function is publication of ‘a
buyer’s guide to security equipment and
this promises to be something that will
have to be updated regularly with more
and more of this appearing on the mar-
ket with regularity.

Premise access control

A DATAMATION research report of Oc-
tober 1974 identified premise access
control as the fastest growing segment
of the computer security market. In this
market, card control entry equipment,
used alone or in conjunction with other
measures, is probably the most popular
equipment although voice response sys-
tems and even a system which identifies

a person via hand geometry, are seeing
some use.

Gibraltar Savings and Loan Assn.,
Beverly Hills, Calif., sixth largest s&L in
the country, chose card control in con-
junction with a man trap and closed cir-
cuit tv. Prior to November of 1974 Gi-
bralter’s only access control protection
had been not to list the computer center
on the building directory.

Leslie Luby, vice president of Gi-
braltar’s Computer Services Div., views
the access control system as *‘customer
service.” :

"““Because of the importance of our
computer system in providing service to
customers, maintaining the function and
integrity of the system is like sitting on
a powder keg.”

Gibraltar has installed an on-line card :
operated access control system manu-
factured by Rusco Electronic Systems,
Pasadena, Calif. The system, called Rus-
card, consists of one control console, six
card readers and a system printer which
records all attempts, authorized and un-
authorized, to enter the computer
center. Entry to the computer system is
through one door equipped with a card
reader which is backed up by an inter-
com system. Entry through this door
leads to a man-trap area which is sealed
off from the computer area by bullet-
proof glass. A second door leads to the
computer room. To get through this
door requires a valid card plus identifi-

Does Your
Data
Security .. ..

Common sense can play a big part
in a security program.

who often function according to their
own established “routines” is worth
observing. ]

For example, many firms use con-
trolled-access doors and other com-

. . . and end here?

Everyday behavior of employees,.

start here‘.\\

mon security precautions, only to
have secretarial-level personnel leave
oversized mail (often containing sen-
sitive company or client confidential
data in the form of bulky cards, tapes
or printout forms) next to an unpro-
tected mail bin, located in a busy un-
controlled lobby. These pictures were
taken in mid-March in the lobby of
a large West Los Angeles computer
user by Stephen Levine, a security
conscious consultant. They could
suggest a question for every dp man-
ager: “Isn’t it time to ask yourself
whether your installation is physical-
ly secure or only appears to be secure
before turning to sophisticated hard-
ware or software-resident security
systems? - 0O
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cation over the intercom via closed cir-
cuit tv.

Robert Fox, president of Rusco, says
his company can provide entry for
roughly $150 per door. Again, it’s a
question of quantifying the risk.

Fox says the card operated access

Communications

control market is running at $100 mil-
lion a year now and will double within

a year. “Bad economic times are good'

for us because people become more
worried about protecting their assets.”
—Edith Myers

Innovators Carter and Goeken.Now Think
of Moving Data Over Electric Power Lines

Jack Goeken, who founded the special-
ized common carrier industry, and Tom
Carter, who did likewise for intercon-
nect suppliers, are off on a new caper.

They’ve formed a partnership;

Carter-Goeken, Inc., which plans to
offer several innovative communication
services—like transmitting data on elec-
tric power lines.

Goeken said in an interview last
month that a typical power line can
carry up to 2400 bps at a monthly cost
to the terminal user of $5 to $10 a cir-
cuit. AT&T, by comparison, charges $35
to $70 for a conventional local access
line. A terminal can be adapted to trans-
mit data over a power line for “less than
$50,” and the cost of modifying the line
itself is “nominal.”

Some utilities already are transmit-
ting meter readings over their power
lines on a test basis, Goeken says. He
expects that “within two years” Carter-
Goeken will be using the technique to
handle other types of data.

Microwave system planned
In the meantime, the company is pre-

paring to ask the Federal Com--

munications Commission for authority
to build and operate a microwave sys-
tem between Chicago and Milwaukee.
This system will be connected to West-
ern’ Union’s satellite system—and they
hope with AT&T’s broadband terrestrial
lines also—to provide a specialized com-
mon carrier service operating nationally
and perhaps internationally.

Another innovation involves micro-
wave local loops that promise huge sav-
ings to ldrge users of telephone com-
pany local loops. “You can multiplex
250 voice grade channels on a 2gHz (gi-
gaHertz) microwave link and transmit
the signal 25 to 30 miles between small
rooftop antennas,” Goeken explains. “A
12 gHz channel can carry 1800 channels
up to 15 miles. A 40 gHz link has the
same capacity and transmits about two
miles.” .

For larger companies this technology
promises huge savings, he says, since
they now must lease individual local
loops from the telephone company for
each terminal location. One large firm,
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which Goeken declines to name, is now
spending about $80,000 a. month on
local loop facilities. Each.line covers
seven to 22 miles. By replacing these
facilities with a multiplexed microwave
network that provides switching as well
as transmission capablhty, the company

switch circuits from voice to data trans-

" mission or vice versa, so it can be done

during normal business hours—when-
ever regular telephone traffic is light—as
well as at night and on weekends.
High-speed facsimile is one obvious
application for this alternate voice/data
circuit scheme. Carter-Goeken is “look-
ing into” equipment capable of trans-
mitting an .8% x 11 inch page in eight
seconds or less and costing $200/month.

. Credit card network

“We’re also planning to offer a com-
mon user credit card network, based on
a charge of about five cents per transac-
tion,” adds Goeken. “We will supply
standard terminals for about $25 a
month, and hardwire them, without

" modems, to a shared network linked to
~local computers located at banks, oil

NEW VENTURE: Jack Goeken, left, with Tom Carter says of their new communications
services, ‘‘we’re patient, but we're persistent.”

could save $20,000 a month. “We’re
talkmg to them and they seem interest-
ed,” says Goeken who does not know
how soon this system might be installed.

Put idle lines to work
Alternate voice/data transmission is
another idea Carter and Goeken are

working on. They plan to combine -

standard voice grade private line cir-
cuits, when these circuits are not being
used for regular telephone calls, into a
broadband communications pipe that
can transmit data at high speed. Goeken
says “it’s relatively inexpensive to com-
bine circuits dynamically so that any-
time you have, say, four idle voice grade
lines, you can convert them into a single
19.2 kbs data channel. While the lines
are being used for data, people who pick
up the attached telephones can be trans-
ferred to other voice circuits.” He adds
that “very little time” is required to

‘companies, department stores, and sim-

ilar processing centers. We’ll also be
able to interconnect with other credit
card networks so that a merchant using
a single terminal can accept several
cards and access the related processing
centers on-line.”

Maintenance will be provided by in-
dependent interconnect contractors.
“They generally offer better service
than the big companies in this busi-
ness,” says Goekeén. A customer’s ser-
vice order goes through fewer hands.
Also, there are fewer established ways
of doing things, and thus fewer people
say ‘no’ when a customer has a special
requirement. Most of these small inter-
connect companies are operated by
their chief investors, who have a special
incentive to do a good job.”

Goeken says the proposed credit card
network is particularly attractive to
smaller volume retailers. “They can’t
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INTRODUCING

THE FIRST MINICOMPUTER
THAT CAN SUPPORT UP TO

The BTI 4000 series.

An entirely new 11ne of minicomputer-
based timesharing systems. Based on a new
central processor, mass storage controller and
communications processor. A major advance over
the proven 3000 series.

With a revolutionary new idea.

A single 4000 system supports up to 32
concurrent users, with many new features for the
system manager and user. But we didn’t stop

there. Up to eight 4000 systems can be “clus-

- tered” to allow sharing of central processor and
disk storage facilities. That means as many as 256
users can access a clustered 4000 system—and to
each user it looks like one system.

Start now. Grow later. - ‘

If 256 ports are too many for you right now,
that’s okay. Just start with a single system, or two,
or exactly the number you want. And add more

~ capac1ty as you need it.

BTT’s 4000 system grows as you do—so
you’re never paying for more system than you
want, or trying to get along with less system than
you need.
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‘Storage-lots of it.

. Disk storage comes in 2.4 megabyte incre-
ments for smaller systems, and in 36 or 73
megabyte increments for the bigger applications.
And if your needs are bigger yet, you can have
almost 5 billion bytes of on-line storage on your
4000 system.

No hibernation.

~You don't have to put a 4000 system to
sleep to load or dump data, or to back-up your
software. Selected portions or the complete
contents of disk packs can be “mounted” or
“dismounted; on-line. Files can be loaded from or
dumped to magnetic tape—on-line. And a SNAP
back-up allows you to copy the entire contents of
a disk pack for safekeeping, with individual user
activity suspended for a féew minutes.

BASICX.

- The 4000’s user language, a superset of
BASIC, greatly extended for more user power in
business and scientific applications. BASICX,
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TIMESHARING SYSTEM
256 USERS.

tell us you have a problem. In minutes, a time-
share specialist can access and exercise your
system over the telephone, just as if he were
standing next to it. With the 4000’s on-line
diagnostic capability, all it takes is a phone call.

Available today.

Our new 4000 series multiprocessor
systems aren’t ideas waiting for an order to see if
they’ll work. They’re available for a wide array of

- business, commercial and scientific applications.
Like dealer inventory, entertainment ticketing,
financial services, real estate transactions, word
processing, engineering des1gn manufactunng
control.

. The 4000 system offers a high usershlp

~ capacity for a low cost of ownership, and can be a
big money-maker for commercial timesharing
firms, a big money-saver for in-house systems

developed for BTT's 3000 series, now - - : Repﬁiﬁ? éztc(t)ggePnces
augmented for the 4000, BASICX has string Ports (Megabytes) Price
arithmetic, providing extended precision for the 16 5 $ 55,500
.accountant; a flexible file-handling structure with 32 72 . 89,000
powerful features like non-interfering shared 64 219 171,276
read/write access, and many other niceties that %%g ‘ ’ ggg ' ggi’ ggg
make the programmer’s job easier and faster. r
Uptime. The BTI 4000 series Interactive Time-
Because central processor and disk storage sharing Systems. Call or write for details.
facilities can be deployed dynamically, you can East: Cherry Hill, NJ (609) 795-2334

pull a CPU or disk drive out of service for any Midwest: Schaumburg, iL (312) 882-2111°
reason, while maintaining system availability to ~ West: Sunnyvale, CA (408) 733-1122
all your users. Something to think about if your = ‘ ' '

application can't tolerate any interruptions. - =g ASIG Times ring
Fast, all-hours service. =7 ha

_ 24 hours a day, seven days a week, BTI 650 North Mary Avenue, Sunnyvale CA 94086
service engineers are ready to help. Just call and N See a 4000 at the Computer Caravan
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justify on-line data terminals now be-
cause of what the phone company
charges for private line service. Dial-up
versions of these terminals are begin-
ning to appear—AT&T’s transaction tele-
phone is one example—but they’re ex-
pensive. While the costs are bound to
come down, we will control both the
hardware and the communications fa-
cilities, so we’ll bé able to offer a lower-
cost package than our competitors. Re-
member that everybody else has to de-
sign their system to satisfy the require-
ments of the telephone network con-
necting the retailer’s terminal to the
local credit card processing center. The
phone company could change the specs
to make the system more efficient, but
that isn’t likely—the present arrange-
ment is very profitable.”

Carter-Goeken is negotiating with “a
number of organizations™ for system de-
velopment contracts. One prospect is “a
large retail organization” interested in
a nationwide transaction-processing
network. It would tie several thousand
specially-designed terminals equipped
with function-type keys, to a processing
center through a shared network. “If
we win this one,” says Goeken, we’ll
have a revenue base for developing mi-
crowave and power line local loops.
And there will be enough spare capacity
to support the other applications we
want to get into.”

Considering the competition they
face, not to mention the present state
of ‘the economy, Carter-Goeken has a
rather difficult job. But neither partner
is worried. Goeken, who was president
of McrI until last summer, when he be-
came disenchanted with the way the
company was being operated, had to
struggle for eight years before he won
an operating permit from the Fcc, and
he recalls that at times “money was so
short we had to borrow time on other
people’s Xerox machines.” Tom Carter
spent seven years explaining to the com-
mission that AT&T’s total ban on
“foreign attachments” should be loos-
ened. The rcc finally agreed in 1968
by issuing its Carterfone decision.
Carter sold his interest in Carterfone
Communications, Inc. shortly after the
Fcc decision and formed TeleFone
Communications, Inc. in Dallas and
headed the North American Telephone
Association (NATA) which represents the
interests of the interconnect industry.
He has since turned over TeleFone to
his son-in-law Wallace M. Hammond to
devote all of his time to the new venture
with Goeken.

“We're patient,”
we’re persistent.”
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says Goeken, “and
—Phil Hirsch

World Accord Sought
To Lock Out SNA

Communications officials from six na-
tions are working on a common, non-
proprietary network communications
protocol which they intend to promote
as an international standard.

Officials from Canadian Bell and
common carrier representatives from
France, the UK., Spain and the U.S.
Bell System were to meet in Ottawa late
last month to begin work on a draft
standard. Their aim is get the protocol
officially adopted next year by ccITT,
an international standards making
group that encompasses most of the
world’s communications carriers.

A good -deal is at stake, not only for
the carriers but also for data com-
munications users and systems suppliers
in several countries, including the U.S.

Users of the new, carrier-provided
data networks now springing up in these
countries could reduce their costs signif-
icantly by sharing access lines, concen-
trators, multiplexors and similar facili-
ties with each other. They also could
migrate more easily to other makes of
hardware. But neither benefit is now

‘possible, except in a very limited way,

because 1BM—which has installed the
bulk of the on-line systems around the
world—has designed its equipment to
operate on proprietary protocols, the
latest one being sDLC/SNA (page 51).

Loss of control

Competing terminal makers eventu-
ally can make their equipment compati-
ble with an 1BM protocol, but the great
gray giant—by controlling the pace and
character of subsequent changes—con-
trols or at least limits its competitors’
market share. Once 1BM accepts an in-
dependently-developed protocol, how-
ever, it loses this control. All of which
helps to explain the company’s reluc-
tance to = support
developed protocols.

- This problem has come to a head in
Canada, where the protocol being de-
veloped for a new packet-switched net-
work called Datapac is incompatible
with sNA, the network control scheme
1BM announced late last year. This is a
rather serious drawback, since about
60% of the computer installations in
Canada were supplied by 1BM. Two
months ago, the Canadian government
issued a “blue paper” which, among
other things officially advocated devel-
opment of a common user data net con-
nectable to “a wide variety of computer
and terminal equipment.” The govern-

independently- .

ment opposes the present “tendency for
communications processing and data
processing functions to be . intertwined
so that it is difficult to use the equip-
ment of more than one supplier.”

Strength in numbers

~ Officials of Bell Canada, one of the
eight Canadian carriers developing Da-
tapac, are now meeting with 1BM Cana-
da technicians in an attempt to resolve
the incompatibility between sNA and
“sNAP”, the name given the Datapac
protocol. Until now, the company is un-
derstood to have been arguing that it
doesn’t make sense to alter VTAM, NCP,
and the other software elements of 370
communications-processing chain to
satisfy the Canadian market alone, be-
cause that market represents only a
small part of the world total. The Cana-
dians hope to get around this objection
by convincing their ccitT colleagues to
adopt a format for the proposed inter-
national standard which follows the
SNAP scheme.

A draft standard containing a pro-
posed format hopefully will be complet-
ed in time to be presented at the next
meeting of Study Group VII, the ccrrt
subcommittee responsible for initially
considering packet network standards.
Study Group VII meets in Geneva, May
28—June 6.

Next step
~ If the protocol format is approved at
that meeting, the next step will be to
agree on the specific functions to be per-
formed by each field. The final standard
would then be submitted to a ccITT ple-
nary session in Geneva,.Sept. 27—Oct.
8, 1976. The standard could be adopted
officially and released for use by net-
work operators and systems suppliers at
that time. If a final agreement isn’t
reached in 1976, however, the standard
might not be promulgated until 1980,
when ccrrr will hold its next plenary
session. '
The Canadian and 18M protocols con-
sist, essentially, of three parts—a link
control scheme, a section for network
control, and another for controlling

" communication between the data pro-

cessing devices at the ends of the mes-
sage path. Typically, these consist of a
central computer and one or more re-
mote terminals. _

"The link control doesn’t pose much
of a problem, since SNAP utilizes HDLC,
the international version of 1BM’s SDLC
protocol.

The network control portion of sNAP
is basically similar to sNa, although

_there are several differences. In each

case, this section begins with the 25th
bit of the format, and provides fields for
indicating the sender’s and receiver’s
address. A nearby field indicates
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whether the message is a request or a
response. However, in sNap, this latter
field precedes the one devoted to ad-
dresses, while in sNa, the address field
comes first. There are a number of other
differences, mostly involving control
functions.

Bell vs. IBM

The biggest problem, however, in-
volves the methods used by 1BM and the
Trans-Canada Telephone System (TCTS)
to assign the computer/terminal ports
through which a message is transmitted.
In sNAP, there is a “virtual call header”
where “source reference” and “destina-
tion reference” (i.e. port numbers) are

recorded. This is done either manually

by the sender and receiver, or automati-
cally by their terminals. In the 1BM
scheme, explains a knowledgeable
source, “this function is supervised
largely by vtaM, more specifically by
the sscP module of vraM, which resides
in the cpu.” A basic part of the dis-
agreement between 1BM and the Canadi-
an phone companies has been the
former’s unwillingness to modify vTam,
and the latter’s belief that such changes
could be made at relatively low cost.
—P.H.

Datran Mulls Rate Cut,
Seeks Service to East

Datran, the data transmission subsidiary
of Wyly Corp., Dallas, will escalate its
competition with AT&T.

In a request to the Federal Com-
munications Commission for authority
to extend its network to the East Coast,
‘Datran said it “is currently evaluating
the possibility of making an appropriate
rate response to AT&T’s dataphone digi-
tal service (DDs).”

The present Datran network extends
westward from Chicago to the West
Coast, partly over facilities shared with
Southern Pacific Communications
Corp. Pending approval of a.request in
March to extend the network eastward,
Datran said it would lease analog chan-
nels from Southern Pacific and DDs
channels from the telephone company.
Switched point-to-point leased services
will be provided to Boston, New York,
Philadelphia, Baltimore, Washington,
Pittsburgh, Cleveland and Detroit at
2400, 4800 and 9600 bps and- possible
other speeds.

The lease of DDs circuits is somewhat
ironic, since it was the commission’s
.okay of AT&T’s new service that forced
Datran to extend its network to the East
Coast before originally planned. “This
course of action is required to mitigate
the effect of pps on Datran’s viability
as a nationwide specialized common
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carrier,” said the company in this
month’s request to the rcc. Datran
added that the pDs rates authorized by
the commission last January are as
much as 40% lower than those charged
by Datran.

Retailing

Things Look Good
for POS in '75

Howard J. Brackett, vice president for
operations and stores for F.A.O.
Schwarz, a national toy store chain, was
asked by a friend what it cost to get his
firm’s point-of-sale system up and run-
ning.

He repeated his answer for fellow re-
tailers attending the National Retail
Merchants Assn. convention early this
year: “Four years, millions of dollars,
six ulcers and two heart attacks!” He
subsequently admitted that this was
somewhat exaggerated but added, “it
hasn’t been easy.”

Hardly encouraging words for re-
tailers facing, at best, meager sales gains
and at worst, sales declines. But Brackett
had some encouraging things to say too.
He made it quite clear that he felt his

0

store’s investment in Pos has been
worthwhile. .

“Studies right around Christmas,
1974, for example showed there was a
trend toward fewer sales of items over
$50. Of course, in the economic climate
at that time, you could guess higher
price items would decline in demand,
but our studies pinpointed the price
range and eliminated the guesswork.”

And he had some advice for retailers
considering getting into pos. “First, take
a realistic approach to what you want
and need. Don’t get caught up in com-
puter terminology or fancy concepts;
what you want is a system that will do
what you want it to do—and you’re the
only person who can. decide what that
should be.”

‘Given today’s economy with its slump
in consumer spending, Brackett’s advice
is very likely to be followed. pos mar-
keters face an eager but wary market,
one in which potential users will weigh
the value of every component of a sys-
tem against what they need and needs
vary greatly.

Chose service bureau

F. A. O. Schwarz, with 11 branch
stores and a mail order operation, opted
for a system of electronic registers polled
by a service bureau’s central computer.

"

THE UNIVERSAL Product Code can be read at virtually any angle as the item is passed

over the scanning window of NCR's electronic checkout system now in operation at a
Marsh supermarket in Troy, Ohio. Prices appear on display panels at the top of the Model

255 checkout terminal.
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At last. A system that
puts transaction processing first.
| DECcomm 600.

Until now, transaction proc-
essing has been a secondary fea-
ture of most computer application
systems.

Well, thanks to Digital, all
that’s changed.

Because now you can geta
system that puts real-time trans-
action processing right where
you wantit. \

Up front.

Where it can handle trans-
actions from many terminals:
CRT's, teleprinters, line printers,

VT50

REMOTE TERMINAL
CONTROLLER

VT50 = 80 COLUMN CRT TERMINAL AT $1250.

LINE PRINTER CARD READER LA36

card readers, you-name-it. All of
which can be mixed and matched
anyway you want —whether local
or remote — for high-volume,
communications intense applica-
tions like the backroom of a Eank,
credit checking, insurance claims
processing, remote order entry,
distributed inventory control,
reservation systems, etc.
We did it by extending the

gower of ourreal-time, data

ased RSX-11D system witha
comprehensive hardware/soft-

LA36

LA36 = 132 COLUMN TRACTOR FEED TELEPRINTER AT $1850.*

*QUANTITY DISCOUNTS AVAILABLE
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USES NEW FULL-DUPLEX,
SYNCHRONOUS
PROTOCOL, DDCMP

INTERFACES
TO OTHER
* MAIN FRAMES

ware comminications package.

DECcomm 600 uses a multi-
processor technique. Now com-
munications interrupt processing
time that would be required of
RSX-11Dis handled by a second
processor, a concentrator, using a
communications executive to
maximize throuﬁhput.

Handling all the communi-
cations for RSX-11D freesitto do
whatit does best—real-time,

~ interactive, and batch processing.

Simultaneously. Whenever and

VT50 VT50

VT50

LOCAL TERMINAL
CLUSTER CONTROLLER

DATAMATION
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wherever your transactions
initiate, they're processed fast
through applications programs
using FORTRAN or MACRO.

Plus COBOL for batch processing.

Up to four concentrators can
belocated anywhere in your
transaction processing network
for control of local or remote ter-
minal clusters, remote batch en
or regional dial-up activity, and
much more. DECcomm 600is
transparent to applications soft-
ware, SO programs are written as

LA36 LA36 LA36

NEW PDP-11/70 HOST
WITH RSX-11D SOFTWARE
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VTS50

if terminals were connected
directly to the host system.

Handling transaction proc-
essing with Digital minicomputer
technology optimizes applica-
tions throughput. And with com-

lete systems ranging from

75,000 to $450,000, terminals
included, you get direct cost sav-
ings in the bargain.

For a system that puts trans-
action processing first, contact
your Digital representative first.
Or write Digital Equipment

©VT50

V150

LOCAL OR REMOTE
FRONT END PROCESSOR

DIAL OR LEASE LINES .

DATA BASE ON DISK

CIRCLE 21 ON READER CARD

AUTODIAL

Corporation, DECcomm Group,
Maynard, Mass. 01754. Or call
(617) 897-5111. European head-
quarters: 81 route del’Aire,

1211 Geneva 26. Tel: 4279 50.
Digital Equipment of Canada
Ltd., Ontario.

AUTODIAL

AUTODIAL

AUTODIAL

| REGIONAL
AUTODIAL
AUTO ANSWER
] CENTER
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news in perspective

They felt they didn’t need on-line inqui-
Iy to a point that would justify its cost.

The service bureau is Androcor, Inc, a .

subsidiary of Boeing Computer Ser-
vices, Inc., which markets a computer
services system to retailers in the $10 to
$25 million annual sales range. F. A. O.
Schwarz has $17 million. The store’s 32
registers were purchased from Singer.

Singer, generally acknowledged as
the pos leader, had 52,000 pos termi-
nals installed at the end of 1974. The
firm declined to disclose orders figures.
NCR, seen as playing a catch up game,
claimed in mid-March to have a total
of 140,000 pos terminals installed and
on order. Neither firm feels the current
economic climate will slow down the
market. Major retailers seem to feel the
same way.

Creative Strategies, Inc., a San Jose,
Calif. research and consulting firm, sur-
veyed 25 retail chains on their pos plans
at the NRMA convention and found that
30% are moving ahead as planned; 25%
are slowing down due to cost of capital;
15% are slowing down due to hardware
problems; and 30% are planning addi-
tional analysis. But csi still predicts 1975
will be another record year for pos with
sales approaching $325 million, up from
$210 million in 1974.

The three biggest users, Sears
(Singer), Montgomery Ward (NCRr) and
J.C. Penney’s (Singer and NCR) are
going ahead with ambitious long range
plans. This in the face of a 33% profit
decline for Penney’s in fiscal 1975 and
Sears experiencing the first monthly
sales decline in February since April
1961.

And new installations continue. New
York’s famed Gimbel Brothers, Inc. is
installing a 1,500 plus terminal General
Instrument Unitote system in its New
York and Philadelphia stores. Installa-
tion is expected to be completed by the
end of 1976. The contract is valued at
more than $5 million.

World’s largest store

Gimbel’s arch rival, R. H. Macy Co.,
said it will convert its New York Herald
Square store, the world’s largest depart-
ment store, to 425 Ncr 280 terminals
valued at more than $1.5 million. The
completed system, which Macy says will
be the largest Pos system under one
roof, also will include two NcR 725 sup-
port processors, and 11 NCR 751 data
concentrators. The Macy Co. already
has NCR terminals installed in its divi-
sions in Atlanta, Newark and Kansas
City.

Dillard’s department store in Lub-
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bock, Texas, in February became the

first store in Texas and the second in
the Dillard chain to install 1BM’s 3650
retail store system. The system includes
44 pos terminals with hand-held wands
that read magnetically encoded price
tags. In choosing a magnetic code, 1BM
is going against the recommended stan-
dard of NRMA and the two leading pos
users, Sears and Montgomery Ward.
They prefer ocr. Scanning by depart-
ment stores isn’t catching on- fast yet,
possibly because retailers are waiting
for an industry standard.

In supermarkets, with the Universal
Product Code (upc) already adopted as
the official code for scanning, and ap-
pearing weekly on more and more prod-
ucts, there is much more interest evi-
denced in scanning, despite some con-
sumer concern over the absence of price
marking of individual products.

Several states have legislation pend-
ing which would require markets to con-
tinue price marking and last month sim-
ilar legislation was introduced in the
House and Senate by 43 sponsors.

At a symposium conducted by the
Senate Consumer Subcommittee on the
benefits and drawbacks to automated
checkout in supermarkets, one sugges-
tion to get around the price marking
problem was to provide customers with
grease pencils so they could mark the
prices on any items they wished.

Systems in test )
1BM, Univac, and NCR have test scan-
ning systems installed in supermarkets

and other Pos manufacturers are plan-
ning to follow suit. ms1 Data, Costa
Mesa, Calif., which recently made a $2.5
million commitment for scanners to
Schiller Industries, Warren, Mich., said
it will get a test going in at least one
store by mid-year.

NCR’s test scanning installation, in a
Marsh supermarket in Troy, O., was the
first to do UPC scanning in an in-store
environment over a long period of time.
The test started last June 26 and is still
going on. A Univac Acuscan system was
tested with the upc earlier in a Finast
store in Framingham, Mass. (April *74,

-p. 148) but this test lasted only a day

and one-half, was in one checkstand
only, and only 30-40 items were source
marked at the time. A second NCR test
scanning installation will be going into
a store in the Northeast in the near
future.

Supermarkets operate on a very low
profit margin and the need to reduce
operating costs is great. These stores are
looking more for immediate savings
than are the department stores which
are interested in long term management
control. ,

Gary Liebl, vice president, marketing
for Ms1 Data, which has its Astros pos
system (non-scanning) installed in 11
medium sized grocery chains, said the
chains are achieving payout (the point
at which the system has paid for itself)
in from 14 to 24 months with the ma-
jority reaching this point in from 14 to
16 months. Presumably the efficiencies
of scanning could cut this time. All MsI
Astros systems can be retrofitted with
scanners as they become available.

Not so severe
Legislation requiring price marking

Standards Group Sidetracks Third Track

Development of a third track stan-
dard for credit cards will take a while
longer.

At a meeting in March of the

American National Standards Insti- -

tute X4A11 subcommittee, the group
responsible for developing a U.S.
standard, a “difference of opinion”
arose among the terminal makers “as
to whether the proposed bit density
tolerances are viable from a total in-
terchange systems viewpoint,” ac-
cording to a subcommittee press re-
lease. Translated, this means that use
of the proposed tolerances will in-
crease the cost of some terminals, at
least according to some manufac-
turers — one of whom is IBM.

The affected terminals are those to
be used primarily by savings and loan

associations. The s&Ls want to read

account balances and similar data,
process it, and then re-encode updat-
ed data. Most commercial banks, by
comparison, will update computer-
resident records. So all they need is
a read-only card from which the cus-
tomer’s account number and/or per-
sonal ID can be obtained.

“Resolution of this density toler-
ance problem requires that addition-
al information be compiled and stud-
ied” by the manufacturers, said
X4All. It recommended that the
standard, when ultimately devel-
oped, should provide separate speci-
fications for a third track used in
read-only and read/write systems.

The subcommittee didn’t say when.
the manufacturers would complete
their study of the bit density toler-
ance problem.

DATAMATION




would reduce the efficiencies to be
gained from a scanning system some-
what but not as much as many people
seem to think. A Frost and Sullivan
market study of the pos market says
price marking is .7% of a supermarket’s
operating costs or .15% of sales. “If such
marking were accomplished by the
manufacturer, it would reduce the
marking costs of $5 per 1,000 items to
$.33 per 1,000 items.”

While store operators are concerned
about the legislation, they are not being
deterred from planning for scanning
systems. “No market is going to do away
with price marking if it drives customers
away,” says Audrey McAfferty of
Kroger stores. Kroger pioneered the use
of scanning with one of its Cincinnati
sores as the test installation for the rca
system later acquired by Univac, from
July 1972 to September 1973. The chain
will install an 1BM system in one of its
Indianapolis stores this month. Kroger
also is looking at systems of “several
other vendors.”

“Our plans have always called for

continued use of individual price mark-
ing,” said McAfferty. But she said
Kroger considers the price marking leg-
islation to be “anti-consumer. Operating
savings can and do affect food prices.”
"~ The big savings for supermarkets
from pos systems will come at the
checkout stand. The Frost and Sullivan
report notes that this area represents
labor costs of 20% of a store’s. payroll
or over 2% of sales. It cites as savings
which may be realized at the checkout
area: reduced checkout lanes; reduction
of cashier errors; elimination of imbal-
ance of cash registers; reduction of bad
checks; improper handling of coupons;
and the improper calculation of multi-
ple prices.

Price drops predicted

The study sets terminal costs for a 10
checkout system at $10,000 to $15,000
and predlcts this will drop to $9,000 per
terminal in 1977, $8,000 per terminal in
1979, and $7,500 per terminal in 1982.

- Frost and Sullivan sees a big potential
for pos in the hypermarket or combined
discount store and supermarket, long
popular in Europe but just getting
started in the U.S. “These stores,” says
the market research firm, “offer general
merchandise and food under one roof,
thereby allowing the food retailer to in-
crease his profits by the more profitable
non-food merchandise.”

One such one-stop shopping chain,
Fred ‘Meyer, Inc., of Oregon has out-
hypered the hypers. In addition to pro-
viding, under one roof, groceries, drugs,
clothing, home improvement and sport-
ing goods, and toys, the chain has added
savings and loan services at three of its
centers. And the chain is merchandising
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the financial services much as it does its .

other commodities. A ‘specialty of the

- week for a $25 s&L deposit can range

from a loaf of bread to a bottle of per-
fume. The chain’s savings and loan
counters already have terminals provid-
ed by TRW-FDs/i and it plans to add POs
terminals at checkout stands in the fu-
ture. It estimates its total integrated EFTS
(Electronics Funds Transfer System)-Pos
system, when complete, will have cost
between $7 to $9 million.

The economy notwithstanding, it
looks as if 1975 is shaping up as-a good
year for POS. o
—E. M.

Companies

Singer Co. Favored
By Banking Network

A massive European computer buy
could ease the pressure on troubled
Singer Co., one of the more conspicuous
victims of the recession. The company
has.been given the inside track to supply

implemented it would enable member
banks in 13 European countries, the
U.S. and Canada to cope with the 10-

day international float problem as well

as with the difficulties in establishing
and maintaining relative currency val-
ues. (Banking industry authorities have
suggested that one cause of the recent
widely-publicized bank failures was the
inability of their management to obtain
current asset status information. When
swirT is fully operational, its member
banks expect to- be able to get up-to-
the-minute asset and liability reports
with relative ease).

Three selected

Singer, Burroughs Corp. and General
Automation were selected in a competi-
tion with 18 other European and U.S.
manufacturers as “qualified vendors” to
supply intelligent terminal systems speci-
fically designed to meet SWIFT’s stan-
dards. Burroughs also emerged as the
computer supplier. Duplexed B-4700
systems are to be installed at switching
centers in Brussels and Amsterdam.
General Automation also won the com-
petition for concentrators to be installed

TWENTY CENTS: Carl Reuterskiold, general manager of SWIFT banking network project,
thinks 260 member banks in 15-nation network could use it at a cost of 20 cents per
transaction. Network will run at 9600 baud with each country concentrator having at

least two paths to reach computerized swntchmg center. Reuterskiold is photographed -

at keyboard of Singer terminal.

intelligent terminals to a banking net-

work called swirT, for Society of
Worldwide Interbank Financial Tele-
‘communications. If successful, Singer
could install close to $75 million worth
of systems over the next two years.
SWIFT is a consortium of 260 banks
established in 1971 to develop a private,
computerized switching network for

transmitting financial data. When fully |

in the 15 participating nations to handle
the network interfacing.

Although Singer was not given a mo-
nopoly, it is expected to be the primary
source for the intelligent terminal—a
modified version of its model 1500 line
—because the Burroughs and 'General
Automation entries are substantially
higher priced. And Singer’s director of
multinational accounts, H. Richard Cos-
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news in perspective

saboon, Jr., points to Singer’s estab- -

lished service facilities in most of the 15
participating countries and to its experi-
ence with the 1500 system in 17 of the
member banks.

The market, according to Singer es-
timates, will reach 6,000 terminals be-
fore the last members come on stream
in January, 1977. The new revenue
would nearly double the $39 million
Singer wrote off last year for planned
discontinuance of its electromechanical
billing and accounting line and other
unprofitable operations. The writeoff
wiped out the company’s 1974 earnings
of $29 million which already were a di-
sastrous drop from the previous year’s
net of $94.5 million. Compounding its
recession-driven losses was the invest-
ment community’s adverse reaction. Its
stock, traded in the $70s in 1973, was
being sold in the low teens this year.

The SID

Singer’s swIFT terminal will be called
the sip—swiFT Interface Device—a mo-
dified version of the standard 1500. For
SWIFT use, Singer has offered three
standard configurations: a Teletype re-
placement, a High Volume Transmis-
sion Controller, and a High Volume
Terminal Controller.

All are based on an 8K, 1502 proces-
sor with a 960 character display station,

communications capability, a keyboard.

Government Procurement

for data. entry, two minitape drives and
a low speed printer. With that basic

hardware, the system can be expanded:

to 32K and might include a high speed
line printer, up to.19.6 M of disc, slave
terminals and numerous other peripher-
als as required. The basic system for
swIFT members could be priced at ap-
proximately $10,000—-14,000 in conven-
tional configurations.

Apart from the much-needed reve-
nue, a SWIFT buy could add credibility
to Singer’s Business Machines Div.’s
drive into financial markets. Division
president R. O. Baily has told associates
that banking is a key industry to pursue
following the company’s relative success
in the retailing point of sale business.
Early this spring, the company dis-
patched an international marketing spe-
cialist, Richard Sprague, on a six month
world tour of banking organizations to
investigate such categories as electronic
funds transfer, branch banking changes,
post office and retail services.

Singer, having installed more than
2,000 of the 1500 units, has most of the
engineering and development costs be-
hind it. So, success.with the SWIFT buy
could have considerable impact on the
company’s 1976 and 1977 earnings.
Most of the installations would be made
early in 1976 in preparation for its oper-
ational status in March of that year.

—Philip H. Dorn

)

Government’s Buying Agency Tightens
Policy on Sole-Source Computer Buys

Federal dp users who like 1BM systems
usually have been able to acquire them
without much trouble. But the General
Services Administration (Gsa)—the gov-
ernment’s purchasing agency—has start-
ed to tighten its control significantly.
One indication is a so-called “delega-
tion of procurement authority” the
agency recently negotiated with the

Army, covering upgrade of a system-

called BAsOPS

In the “good old days,” these delega-
tions were seldom more than a few
paragraphs long and left the system op-
erator free to exercise his imagination,
and biases, in selecting a vendor. The
. BASOPs delegation is several pages long.
It allows the Army to procure an “in-
terim upgrade” 1BM system, provided
third-party lessors and used computer
dealers are allowed to bid and that the
RFP permits system maintenance to be
contracted separately.
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Furthermore, the life of this interim
system is limited to three years, unless
a longer period is “mutually agreed to”
by the Army and Gsa. At the end of
that time, there must be a “fully competi-
tive” procurement of equipment to re-
place the interim upgrade system. Be-
ginning next July, the Army must report
to GSA every quarter on its progress in
developing the specs for this latter pro-
curement, “to ensure that the replace-
ment system is procured on a fully com-
petitive basis.”

Other provisions :
Several other provisions are aimed at
eliminating any leverage 1BM may gain
by installing the interim system. For ex-
ample: if extra conversion costs would
be incurred by switching to another
manufacturer for the replacement sys-
tem the expenditure must be discounted
if it is likely to generate specified bene-

fits—such as “enhanced sybtem capabili-
ties” or elimination of “obsolete or
non-standard software in conflict with
applicable (federal) standards.”

The BAsops delegation is the latest of
about a dozen that have been approved
since last July, when the Gsa issued Fed-
eral Management Circular 74-5, estab-
lishing new adpe procurement policies.
While the other delegations aren’t in-
variably as detailed, each forces the
agency acquiring an interim upgrade
system to promise a fully competitive
replacement procurement within a spe-
cified time period. HEW. is now prepar-
ing to go to the market for 10 big 370s.
It has promised that beginning next
July, bids will be solicited, on a fully
compéetitive basis, for systems to replace
each of these interim installations.

So the new policy appears to be firm-
ly established.

Enter Jack Brooks

One reason Gsa has been tightening
the screws recently is because the influ-
ential Rep. Jack Brooks of Texas now
heads the House Government Opera-
tions Committee, a position that gives
him significantly more clout than be-
fore. Brooks, the leading dp expert in
Congress, is the author of legislation
passed in 1965 to centralize in the Gsa
the purchases of edp equipment for gov- -
ernment agencies. He also may be get-
ting more directly involved in the mana-

_gement of federal computer buys.

He was understood to have been clos-
eted late last month with Army offi-
cials who want to procure three 1BM
360/65s-on a sole source basis for a lo-
gistics system called Project Alpha. Nine
similar systems have been acquired al-
ready under an arrangement that en-
ables the Army to save $16 million—but
only if it takes all.12 machines. The
trouble is that the General Accounting
Office has said the contract violates fed-
eral procurement regulations.

Brooks has agreed with the Gao. He
said the Army should solicit bids for the
remaining three computers from the
third party leasing industry. The meet-
ing last month apparently was requested
by Army officials in an attempt to
change the congressman’s mind.

Would shed CSC pact

Meanwhile, Gsa is trying to find a
graceful, and cost-effective, way to .get
out from under a dp services contract
it negotiated. in 1972 with Computer
Sciences. The contract can be terminat-
ed at the end of this fiscal year, but if
GSA hires another vendor, several feder-
al agencies will have to throw away
$10-15 million worth of software they’ve
developed to support the applications
now being processed on csc’s Infonet
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; I I RS I MARK IV has been processing complete Data Base structures since 1968. .

MARK IV had the first commercially available IMS file interface in 1970.

B ES I The only System available that provides true data independence. No

requirement to know the Data Base access method used. No need to worry
about data structures or logical relationships of the fields.

M OS I Ten times more MARK IV Systems are installed than any other data

management system. And MARK IV has more installations with Data Base
interface capabilities than any other system.

Look to MARK IV, the leader.

s . North American Headquarters

MARK IV Systems Co.
21050 Vanowen Street
Canoga Park, California 91304

Offices:

] If? —_ n.oe o
informatics inc|U
MARK 1V Systems Company ﬁ | . éﬂ?é‘;;é“(gﬁ)zf%‘lgﬁigo

e Dallas (214) 233-6861

* Los Angeles (213) 822-3552

* New York (201).488-2700

* Washington, D.C. (301) 770-5951
* Toronto, Canada (416) 493-9716

®

April, 1975

CIRCLE 40 ON READER CARD

International Offices
Informatics S.A.
18 Rue Camille Martin
1203 Genéve, Suisse
Téléphone 022/45 22 00
London e Copenhagen e Stockholm
Paris « Rome ® Dusseldorf e Frankfort
and
Computer Applications Co., Ltd.
2-3-1 Hitotsubashi, Shogakukan Bldg.
Chiyoda-ku, Tokyo, Japan
Telephone 263-7241

121









AT

asltirsi{i»;‘r.«:é; — - o) .
. L —
¢ - ~ Ly St [
: R iy o =
— 2 1] Q Ny
— 2T ~ . o
I DRV — -’
: f S—
= Y] — -~
e - -~ —— — . :
[ et — — ey
By js po .
[ Sy < <.
b - D -1 N
e il [t o - ~
Sa s = () [ -
= s - -t <
[ - [
A v 45 —
— = -
e —
- S
LD e -~
— P
- L= jo
- [t
f -
oy e

0T = TW Y

-
e
b

~
G
ot
)
S~
-
—

)
L =
— =
— hd
— Q’ "
PR ot
-~ ~
[ =
[ o~
o =
o [+B)
- -~
Pt e
Ralipes [Qeeny
o T ]
o LLom oL QL S
; R Nt
- I D
0o I m =
POV S
N TS -
> : -~
T e o X
R oy
. — H b ey
N .
. e . ]
[ W O
— 1 -
o -
- o ad e

Jrrsvhuiseen | Sy

H T s
i 19

P

-

-1

-S43

tH()

"

4
|

Rl

TELEPHIO

SDER CAL

CIRCLE © O



news in perspective

system. Also, until new software was
written, these users would have no way
of getting their work done.

The csc contract could be continued,
_.but since it gives the company first crack
at just about all new service bureau
business generated within the federal
government, competing vendors would
be unhappy. They’re already upset be-
cause the contract has lasted this long.
Since 1973, the first full year that-csc
provided machine time to the feds on
a government-wide basis, net annual
billings have more than trebled, to an
estimated $19 million in the current fis-
cal year.

Gsa has already drafted an RFp, seek-
ing bids from the service bureau in-
dustry for FY’76, and plans to release it
shortly for prospective vendors for their
comments. Meanwhile, the agency will
try to persuade csc to give up some of
the rights to new business it now enjoys.

Opposite direction

While these actions by Gsa and Rep.
Brooks reflect an attempt to make sys-
tem and services procurements more
competitive, there are some trends in
the opposite direction, at least according
to some suppliers.

The Computer and Business Equip-
ment Manufacturers Assn. (CBEMA) is
unhappy because the feds plan to let a
“mandatory requirements contract” for
minicomputers. Under this contract, all
agencies’ minicomputer needs for up to
five years would be standardized as

much as possible, and the orders would -

go to a single supplier who would offer
a substantial price reduction per unit.
CBEMA, which had a long and ap-
parently unproductive meeting with Gsa
officials last December on the manda-
tory mini buy has asked the agency’s
administrator, Art Sampson, to hold an-
other meeting before issuing the RFP.
But in late March it was understood that

GSA has just about decided to go ahead.

immediately. Reportedly, the plan is to
issue an RFP covering an Air Force re-
quirement for about 20 minis, but the
bid solicitation will be phrased so that
other agencies’ requirements can be
added to this one.

Lessors unhappy

Third party ‘lessors, meanwhile, re-
main unhappy about the new rules for
procurement of interim upgrade equip-
ment.

Although these firms are now expll-
citly allowed to bid on such RFps, they
insist they can’t compete because the re-
quired delivery times are too short—of-
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ten a matter of two weeks or less— and
IBM can lease its systems to the feds di-
rectly at lower prices.

GSA, while insisting it can’t do any-
thing about “short-fuse” deliveries —be-
cause the system user controls that de-
tail—is nevertheless trying to soften the
impact.

Recently, the agency told third-party
suppliers that when 1BM is the only ven-
dor capable of delivering a 370 within
the time specified by an r¥Pp, the govern-
ment’s delivery rights to this machine

- will be transferred to any firm which

can underbid the 1BM lease price.

But the real problem, according to the
lessors, is that they can’t line up the fi-
nancing for such a deal quickly enough
to take advantage of Gsa’s offer. Also,
1BM sells computers to the feds for 8%
below the commercial price, and this
differential, plus the higher interest
rates which lessors must-pay when they
borrow, makes it difficult, if not impos-
sible, for them to underbid 1BM.

GsA is preparing to ask the General
Accounting Office whether third-party
lessors could legally buy 18BM computers
at the federal price —8% under the com-
mercial rate—if it was agreed in advance
that the system would be leased back
to the governmentt at a substantial sav-

_ing. A similar question was asked sever-

al years ago. Gao indicated it would go
along, and so did 1M, but Jack Brooks
called the scheme “a subterfuge,” so it
was dropped. Those who are now trying
to revive the plan haven’t yet talked to
Brooks, or to IBM.

' —P. H.

Measurement

A Warning for the
‘Metric Eccentrics’

What does the United States have in
common with Brunei, Burma, Liberia
and Yemen? Together, those are the
only five countries left in the world
which do not use the metric system. This
was pointed out last month as the
American National Metric Council held
its first annual conference in Washing-
ton, D. C. to exchange information on
coordinating this country’s voluntary
conversion to metric.

The event was keynoted by John
Tabor, undersecretary, U.S. Dept. of
Commerce, who warned that the U.S.
“cannot afford to be metric eccentric”
which this country will be labeled in the
world community if it doesn’t go metric
soon. By 1978 American products will

face a built-in disadvantage in world
markets unless the nation adopts the
metric system, he warned.

The undersecretary charged that the
U.S. cannot effectively compete in in-
ternational trade using a different lan-
guage of weights and measures and dif-
ferent standards for the sizes of its com-
modities.

“The common market countries have
put us on notice that they will require
all U.S. exports to be produced to meet
metric standards by 1978,” according to
Tabor. “Thus, the changeover to metrics
is vitally important to the communities,
the factories dnd the workers whose
products are offered for sale overseas.”

Shift is underway

A number of federal agencies are
now shifting to metrics, Tabor said.
One is the federal hlghway administra-
tion, which has metric equlvalents for
customary dimensions in its latest revi-
sion of the Federal nghway Specifi-
cations Manual. Another is the Dept. of
Commerce maritime admlmstratlon
which has published a new federal man-
ual of standards specification for
tankers, expressed in metrics. The de-
fense department has established a de-
partment-wide metrication panel, work-
ing towards the adoption of the official
DoOD policy on metrication. =~ -

1BM was among exhibitors at the con-
ference. Its booth periodically displayed
brief messages 1nform1ng conference at-
tendees of IBM’s status in metric conver-
sion. An example was, “metric conver-
sion is a feature of 1BM’s 370 program
products developed for numerically
controlled tools. Programmers may
enter their data in either inch or metric
and specify output to operate.either inch
or metric machine tools.” 1BM said it is
in the fourth year of a 10-year plan to
adopt the metric system for designing,
building, testing and servicing its prod-
ucts. The company noted that it expects
long-term savings from metrics, such as
faster design, smaller inventories, fewer
errors and eas1er transfer from lab to
plant.

Other slogans in the 1BM booth pro-
claimed that 1BM is not redesigning ex-
isting products to metric; that half-inch
magnetic tape and familiar 7% inch
punched cards will be retained but sizes
may be translated into mllllmeters ’

New Iegislation

Legislation dealing with metric con-
version has been introduced into both
houses of Comgress. Sen. Clairborne
Pell (D.-R.L.), author of S 100, the Sen-
ate bill, and two Congressmen, Rep.
Don Fuqua (D.-Fla.) and Rep. Keith
Sebelius (R.-Kans.) formed a panel to
discuss current metric conversion legis-
lation with metric council attendees.
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Sen. Pell’s legislation calls for manda-

tory metric conversion within 10 years

and establishes a national program to
achieve that objective. S 100 also sets
up a national metric conversion board.
The bill has been sent to the Senate
commerce committee. Sen. Pell said his
bill also provides some measure of fed-
eral government conversion assistance

~are not I'OSy,

tax credit and small business adminis-
tration loans and grants.

“l think the chances for congres-
sional approval of S 100 as introduced
* Sen. Pell commented. “I
was well aware as I introduced the bill
that modifications and compromise
would be requlred to gam the approval
of Congress.”

"The senator said one reason metric

in the form of an increased investment
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Protecting valuables means
knowing one hell of a lot more
than a 50¢ key can tell you.

A man spends his life and the
paid lives of his employees to
develop volumes of information
and masses of material. Now he
wants to secure it. He puts it behind
locked doors— guarded by an
easily duplicated 50¢ key.
Ludicrous, isntit?

Unfortunately this is all too often
the case. But there's an alternative.
Banks, pharmaceutical companies
and other industries have learned
that there's a better way—a much
better way.

Controlling access and recording
movement is the key to protecting
valuables.

For over thirty years Cardkey
has pioneered Total Concept
Access Control. We deliver a high
level of security. Efficiently.
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Economically. Permitting or
denying access and exit with shift
control capability: recording who
went where and when, allowing
you to void an employee’s access
atany or all entrances or exits,

is just the beginning.

There’s much more to our central
controller. Cardkey's Interrogator
880 Central Controller gives you
instant visibility. It can be tied
directly to the mainframe, or it

can put the information on any
standard storage device: i.e., mag
tape, disk, paper tape, etc...No

one has to punch in the information .

it's done automatically. Its data
gathering capability for payroll,
inventory control, cost accounting
and other source data collection
tasks makes the Interrogator 880
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Central Controller worth ten times
its price in time savings alone.

It eliminates the need for other
types of security systems which
are cumbersome and expensive.
In fact, its flexibility and broad
range cgpabil<t|es mean that your
security system is paid for by all
the other functions.

A telephone call can get you all
the information or a non-obligatory
consultation

SARDEIY
TOTAL CONCEPT ACCESS CONTROL

CARDKEY SYSTEMS

A DIVISION OF GREER HYDRAULICS, INC.

20339 NORDHOFF STREET
CHATSWORTH, CALIFORNIA 91311

(213) 882-8111/ TELEX: 651-375

conversion legislation did not pass'in
the last Congress was the “quiet opposi-
tion” of labor. “I think that may be
changing,” he noted. Sen. Pell said
Congress has been lagging behind in
passing metric conversion legislation,
that if the bill were passed this session
“there is no doubt the President would
sign it.” The federal government has a
vital role to play in helping plan, coor-
dinate and facilitate the conversion to
metric, according to the senator.

Who bears the cost?

Rep. Fuqua said House committee
hearings on metric legislation will be
held this spring and it is likely that some
type of legislation will be passed during
this session of Congress. One of the
problems, he said, is who is going to
bear some of the cost. “The cost in-
volved in conversion is going to be con-
siderable, even on a voluntary basis,”
Rep. Fuqua noted.

Opposition to hasty passage of legis-
lation this session was voiced by Rep.
Sebelius. “I personally feel metric con-
version legislation should be put on the
back burner and left to simmer for a
while,” he noted. The congressman
cited an estimate that conversion will
cost at least $75 billion and questioned
the spendmg of that amount of money
during “a time of recession and infla-
tion.” He also questioned the psycholo-
gical impact of such change on “this
country s cmzens particularly older
people.”

—Pamela Evans

Software

Guidelines for
The Accountants

Like the weather, everyone in the com-
puter business talks about software, but
nobody ever seems to do anything about
it. ’ '

The accounting business, however,
through its standard-setting body, the -
Financial Accountmg Standards Board
(FASB), is at least trying. The FASB has
set new parameters around what a firm
can or can’t do with software as it relates
to accountlng practices.

In essence, the FASB requires that all
software that is related to a firm’s re-
search and development activity will be
expensed as incurred, rather than spread
out over a'period of years as sometimes
was the case in. the past. The software

edict by the FasB—which sets the guide-
lines for accountants who in turn keep
the books of business enterprises work-
ing with software—adheres closely to
another recent FAsB ruling on r&d. In
the earlier r&d ruling, thé rasB stated
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that a business enterprise’s research and
development expenses should be ex-
pensed as incurred.

“All costs,” the FASB stated, “incurred
to develop software internally for use in
the enterprise’s research and develop-
ment activities are r&d costs.”

The FASB also attempted to outline
some other hazy areas that it decided
constituted research and development
and, as such, would come under the rul-
ing. These would include software de-
veloped “as part of a newly-developed
or significantly improved product or
process,” or software that “is in itself a
marketable product or process.” In ad-
dition, software used to develop new
processes and products are considered
research and development activities.

Exempllons

Excluded from the category of r&d is.

software used in a business’ selling and
administrative activities as well as soft-
ware that is used “to improve an exist-
ing product or adapt a product to a par-
ticular requirement or a customer’s
needs.” v ,

Of more interest to software users, the
FASB noted that software that is pur-
chased or leased “by others” cannot be
considered for use for r&d purposes un-
less actually used by the purchaser in
his own r&d activities. -

The ruling is another attempt by the
accounting profession to set up stan-
dards from the amazingly complicated
and sometimes contradictory thicket of
“generally acceptable accounting prac-
tices”that have long been a bugaboo of
the computer industry.

Praise for the ruling
A few software specialists and firms
- contacted on the new ruling generally
had praise for the FasB’s efforts to es-
tablish real standards, although those
contacted were obv1ously struggling to
fully comprehend the new FAsB ruling.

Said one top executive of a software
house: “I think software companies’
new financial statements will look dif-
ferently as a result of the ruling. There
were a lot of abuses and this will help
eliminate them”

On the other hand, others felt the rul-
ing would tend to penalize younger
companies and help older established
firms. Newer firms often tended to cap-
italize software r&d expenses and this
helped make their financial statements
look better, if not necessarlly more ac-
curate.

The FasB said its ruling will be effec- _

tive for “fiscal years beginning on' or
after April 1, although earlier appllca-
tion is encouraged.”

—W.D.G.
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Carrying Coal
To Seattle

Some of the people involved are still
calling it “The Great Data Base Chase.”

_The incident centered around IBM’s
attempt to install its IMS data base man-
agement system at England’s National
Coal Board. The U.K. computer firm
1cL, which with 1BM shares the installed
computer base at Coal Board sites, at-
tempted to fight back with a data base
management system that would operate
on both 1BM and ICL equipment.

As its weapon, ICL picked the Inte-
grated Database Management System
(1pMs), a Codasyl approved system de-
veloped at the B. F. Goodrich Co., and
marketed by Cullinane Corp. of Boston.

“The decision was particularly impor-
tant,” says John Cullinane, president of
the Boston firm. “If the coal board de-
cides to go with 1Ms, then 1CL could grad-
ually be squeezed out. But if they go
with 1DMs, then the system could work
on both 1BM and ICL equipment.”

At any rate, 1cL and the Coal Board’s
computer subsidiary, Computing

CIRCLE 18 ON READER CARD
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Power, arranged a trip to visit IDMs user
locations in the U. S. a few weeks ago
with 1CL having the hope that it could
convince the Coal Board to go with
IDMS.

The 1t1nerary included stops at B F.
Goodrich in Ohio, Southern Railway in
Atlanta, Abbott Laboratories in Chica-
g0, RCA’s Sarnoff Laboratories in Prin-
ceton, N. J., and Mutual Benefit Life
Insurance in Newark. The sites had
been selected as examples of users who
are particularly sophisticated in their
use of data base management systems.

After the group of 1cL and Coal
Board representatives left B. F. Good-
rich locations-in Ohio, they headed for
Southern Railway in Atlanta. In Atlanta
they encountered something they hadn’t
included on their itinerary— -the Coal
Board’s 1BM account representative from
England. The, 1mer followed the group
as it continued on with its tour and, at
its completion, the Coal Board memf
bers extended their tour to visit an 1BM
IMS customer location at Boeing in Seat-
tle.

. How did it all end? 1cL is offering
IDMS to its customers and potential cus-
tomers now, but at this writing the Coal
Board still hadn’t made known its inten-
tions in the data base management area.

The incident, however, illustrates the
intensive competition that is becoming
more common in the data base manage-
ment sector.

—W.D.G.

Word Processing

The Automated Office:
Only a Keystroke Away
Word processing—a buzz word relating
to the improvement of business com-
munications—continues to receive a lot
of attention in spite of economic uncer-
tainty. Some see it as the opening wedge
to tomorrow’s automated office (Febru-
ary, p.59). It was estimated as a $700
million market in 1974, with 1BM hold-
ing about 89%.

- Evelyn Berezin, pre51dent of Redac-
tron Corp which claims to hold 5% of
that remalnlng 11%, thinks that an in-
dustry is emerging rapidly and will
each $5 billion by 1980. The rapid rise
in clerical wages and the decreasing cost
+ of technology together will stimulate the
ever-increasing automation of the func-
tions of more than four million secre-
.taries and stenographers in U.S. offices.

Berezin, who left Digitronics Corp.
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six years ago with associates Anthony
Mauro and Edgar Wolf to found the
Hauppauge, N.Y., company, talked re-
cently at a New York press briefing of
what she calls the “multi-function office
automation system.” With her at the

EVELYN BEREZIN
A $5 billion market for
office automation in '807?

briefing was Earl D. Hilburn, president
of Western Union Telegraph Co.,
whose systems the Redactron equlp-
ment connects.

Berezin, whose systems connect to the
TwWX, Telex and Mailgram networks,
talks of the economies of a single keys-
troking process. Development, installa-
tion and maintenance of specialized of-
fice equipment is an expensive process
when extra training and equipment re-
dundancy factors are calculated. It
makes little sense, she said, to key data
on one machine, edit it on a second, use
a third to transmit and a fourth to repro-
duce.

Redactron makes word processing
communicating and editing typewriters,
communications devices, data con-
verters and cassette and magnetic card
transports. The basic typewriter me-
chdnism comes from 1BM, and Redac-
tron designs and builds the Mos/LsI con-
trol circuitry. The 580-employee com-
pany has sales and service branches in
95 U.S. cities and in Canada, Mexico,
Australia, South Africa and most West-
ern European countries.

Making ends meet

Like many small organizations in an
1BM-dominated world, its most critical
problems relate to customer service,
equipment maintenance and maintain-

ing technical leadership without sacri-
ficing profitability. Although engineer-
ing R&D is expensive, without it product
leadership is impossible. In the first half
of its 1975 fiscal year which ends next
June, the company reported a profit of
$67,000 on $10.5 million in revenues,
compared with a $363,000 loss in the
first half of the previous year.

Service is the key to long term instal-
lations and a satisfactory revenue base.
In the labor-intensive keyboardmg envi-

‘ronment, the customer’s hardware must

be available five days a week, eight

‘hours a day. It does little good to talk

of reliability in terms of mean-time-to-
repair or mean-time-between-failure—
figures are based on a 720 hour month.
To a user, the only significant period is
the prime shift of 176 hours. Time after
5 p.m. is generally useless.

Although Redactron says its service
personnel are trained to fix the typewrit-
er elements and replace the other com-
ponents, one customer contacted by DA-
TAMATION grumbled that the service
force spent too much time diagnosing

DESK-TO-DESK, or continent-to-continent
office communications is simplified with -
this communicating typewriter, according
to the manufacturer, Redactron Corp.
Models use mag tape or mag cards.

and fixing non-typewriter problems. In
fact, he said, the typewriters give almost
no trouble at all. The availability of au-
tomated test equipment that would
allow remote testing over telephone
lines by skilled technicians with the less
skilled service people serving primarily
as delivery vehicles is considered a pos-
sible solution.

Singer vice president Janet Norman
advocates remote. testing as a solution
to the service problems of dealing with
50,000 automated cash registers, teller
terminals and supermarket checkout de-

DATAMATION
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vices. In such a situation simple- eco-
nomics rule out the feasibility of on-site
repair. The service men will therefore
replace whole systems and return the
malfunctioning units to a central depot

for diagnosis, repair and return to the

field later on.

All too complicated

Berezin appeals to the edp communi-
ty to forget about number crunching
and begin to think about the movement
of information. She noted that “ . . . it
has been an uphill fight convincing
computer specialists that lawyers should
be able to access legal precedents and
decisions more easily, or that doctors
should be able to obtain diagnostic in-
formation more quickly, or that finan-
cial people might appreciate it if they
could get the latest information on
pending government bills.” Edp peo-
ple, she says, continue-to spawn new
and more specialized terminals that
make the multiplicity of office tasks
more complicated, more expensive and
less effective for the office worker. All
this must change if the Redactron “Of-

fice of the Future” is to become reality.
Western Union’s Hilburn predicted that
by 1985 the mailroom and filing cabi-
nets would all be gone; if his prediction
is to succeed it will be because intercon-
nected equipments like those sold by
Redactron have become commonplace.

—P.D.

Performance Evaluation

Expansion Measured
By Measuring Group

The Boole & Babbage Users Group
(BBUG) drew 60 persons to a New York
meeting in very bad weather in January
to study an expansion of the group to
include users and vendors of all other
computer performance measurement
products and services. BBUG president
Mark Berg of Sun Oil Company said

the organization of users of products .

made by Boole & Babbage, Inc., Sun-
nyvale, Calif., is considering other re-
gional meetings and the types of sub-
jects to be covered.

The New York meeting was the first
of a projected series of regional meet-
ings by the group which already has
started to expand its membership to
other users and vendors.

Opening address was given by Phil
Kiviat, technical director at FEDSIM
where the U. S. government’s perform-
ance evaluation and measurement activ-
ities are centered, who told his audience
that performance measurement is not
solely a bits and bytes activity. Work
flow through the machine room, opera-
tional problems and programming prac-
tices may have more influence on com-
puter performance than cpu cycles used,
Kiviat said, adding, ‘“Facts may speak
for themselves, but they do not do it
very well.”

An observer at the meeting said it is
not clear yet if the BBUG group will be-
come the measurement group and gra-
dually encompass the ACM’s SIGMETRICS,
the SHARE CMR project and vendor-
oriented groups, but the idea of a single
group made up of academicians and
empiricists, vendors and users alike,
seemed to make sense.

Curiously enough, the only group not
represented at the New York meeting
was the subject of all the attention—the
mainframe manufacturers.
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International

Austria Would Rather
Spend Than Convert

When computer operators in govern-
ment capitals around the world turn on
their computers, the chances are that
they will be 1BM machines. In Vienna,
the capital of Austria, it’s a virtual cer-
tainty.

IBM is estimated to have more than
95% of the federal government’s. com-
puters in that European country. As
might be expected, the competition—if
it can be called that— doesn’t like that
lopsided percentage. The result is that
Univac has challenged the Austrian
government to establish a governmental
computer procurement agency that it
calls an “Epp Holding” and that would
appear to be similar to the United
States’ General Services Administration
(GSA).

Univac asks that the central agency
be supervised by the government audit
office and possibly even the Parliament.
It says, “This central office could be in
a stronger position vis-a-vis computer
firms because of its market surveying
position. It could save about $4 to $5
million annually on hardware expenses
alone.” .

Univac’s Austrian unit proposed the
creation of the new agency last spring
and currently is continuing to pursue the
idea. Univac’s Austrian officials, H. K.
Krumboeck and Dr. H. Schuster, have
estimated that expenses for computer
hardware in the federal - govern-
ment—exclusive of university and other
R&D installations—jumped from $8.5
million in 1971 to $23 million in 1974.

“The market leader (1BM) today dom-
inates the market ... with a market
share of approximately 96%, practically
a monopoly,” the Univac officials said.
“This share is much higher than the Eu-
ropean average of about 65%.”

Univac directed its initial complaint
at Dr. Eugen Veselsky, an Austrian gov-
ernment official, who in 1970 helped
create a new governmental agency de-
signed to increase competition among
various vendors for the federal govern-
ment business. The Univac officials
complained that the government agency
has not been successful.

Stung by the Univac criticism, Ve-
selsky answered the Univac charges by
observing that the organization of gov-
ernment-edp procurement was exam-
ined more than three years ago. “We
found out,” said Veselsky, “that al-
though the centralization of government
edp development and the foundation of

a private computer center for govern-
ment use would be the best solution, we
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had to reject this solution in favor of
edp service centers for each ministry.”
Veselsky pointed out that parallel edp

development by several different gov-

ernment agencies in one center would
be “tremendously expensive.” He noted
the difficulties that would be created by
the various governmental agencies still
continuing to operate their already ex-
isting computer installations at the same
time. Moreover, Veselsky said the cen-
tral agency concept would conflict with
some Austrian governmental regula-
tions and principles.

While Veselsky did say that a central
“epp Holding” would save considerable
expense, he indicated that the costs of
conversion—from IBM t0 non-IBM
equipment—would probably wipe out
any savings.

“To prevent a dependency of the fed-
eral authorities from one single suppli-
er,” said Veselsky, “it is not necessary
to create an edp-holding but only to ob-
serve a strict neutrality towards com-

puter firms interested in the government
market.”

In addition, Veselsky noted that invi-
tations to bid on computer equipment
have been won in some governmental
agencies by non-iBM vendors and he
said that the government market share
of those firms that won some of the con-
tracts has increased. Most of the
inroads, however, appear to have been
made in the software and peripherals
area.

The whole dispute appears to be a
classic case embodying all the ingre-
dients of computer account control and
upgrading in which it is extremely dif-
ficult to dislodge a vendor once it is im-
planted in an installation.

IBM has remained silent on the issue,
but there are indications the firm might
dispute the 96% figure used by Univac.
Meanwhile, Univac has indicated it will
continue pressing ahead with its propos-
al with Veselsky.

’ -W.D.G.
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News in Persnective

BENCHMARKS ...

Agreement for Acquisition: Storage
Technology Corp., Louisville, Colo.
manufacturer of tape and disc subsys-
tems may get into the small business
systems market if a proposed acquisi-
tion of Ultimacc Systems, Inc., May-
wood, N.J.,, goes through. The two firms
have signed a memorandum of intent
providing for the merger of Ultimacc
into a subsidiary of stc on the basis of
one share of sTC common stock for each
two shares of Ultimacc common. The
agreement is subject to a definitive
agreement and to approval of Ulti-
macc’s shareholders. Ultimacc develops,
manufactures, and markets integrated
small business computer'systems.

Production in Romania: A joint man-
ufacturing venture between Control
Data Corp. and the Industrial Group for
Electronics and Vacuum Technology in
the Romanian Ministry of Machine
Tools and Electro Techniques (CIETV)
has begun production of computer
printers in a new plant in Bucharest,
Romania. The venture, RoM Control
Data sRrL, was established in 1973 (May
1973, p. 112) and was the first manu-

facturing venture with equity invest-
ment for a U.S. computer company in
East Europe. cIETv owns 55% and Con-
trol Data, 45%. The Hon. Corneliu Bog-
dan, the Romanian ambassador to the
U.S., in Minneapolis to review progress
of the venture, said “progress of the
joint venture has been excellent and
prospects for its success are encourag-
ing. This venture symbolizes the kind of
new forms of economic cooperation
which in our belief lay a durable basis
for Romanian-American relations.” The
66,000 sq. ft. Bucharest plant employs
130. Initial shipments are scheduled to
go to cpc customers in East and West
Europe and Africa with shipments to
CIETV customers to begin late in 1975

~or early in 1976.

The Wake of Reversal: The reversal by
a Denver Circuit court of Judge A. Sher-
man Christensen’s $259.5 million award
to Telex in its antitrust action against
1BM, has caused the Computer Industry
Assn. to move to Washington. The cia
charged that the reversal “raises serious
doubt as to the future level and quality
of competition within our industry and
raises a spectre of ultimate federal regu-
lation.” The group said it made the
move to Washington to head off the
threat of federal legislation and to push

for “legislative relief from the monopo-
listic status: of the computer industry.”
Meanwhile Telex has asked the U.S.
Court of Appeals for the Tenth Circuit
in Denver for a full court review of the
three judge decision which overturned
its award and upheld 1BM’s counter-
claims of industrial espionage. The
Tulsa peripherals manufacturer alleges
appellate court errors that perpetrated
a “substantial miscarriage of justice.”
Three other antitrust suits against 1BM
have been delayed because of the Telex
reversal.

Opposes Moratorium: J. Rex Duwe, -
president-elect of the American Bankers
Assn. came out aginst a bill sponsored
by Sen. William Proxmire which would
impose a two year moratorium on in-
stallation of remote banking terminals.
Testifying before-the Senate Subcom-
mittee on Financial Institutions at hear-
ings on the bill, Duwe said, “enactment
would not be in the public interest, and
we therefore oppose it.” Duwe is presi-
dent and chairman of The Farmers
State Bank in Lucas, Kan., a town with
a population of 595. “As a small town
banker,” he said, “I have been interest-
ed personally in some of the comments
being made to the effect that small

free programs:

documentation is only $500.

constructs. Price $1000.

Program Validation Project

GENERAL [O)
RESEARCH

IFTRAN-1 extends FORTRAN by adding the two
control statement types necessary to write GOTO-

M IF...OR IF...ELSE...END IF
B WHILE...END WHILE

The price for a source deck (in Standard FORTRAN)
of the IFTRAN-1 pre-processor including user

IFTRAN-2 permits advanced structured programming

Both IFTRANs have other features you'll like, such
as automatic indentation and error checking.

FOR FURTHER INFORMATION, contact:

CORPORATION
5383 HOLLISTER AVE.

SANTA BARBARA, CALIFORNIA 93111
TELEPHONE (805) 964-7724

You’ll meet men you always wanted
to meet when you exhibit at

SEPT. 8-11
 NEW YORK
COLISEUM

A Great New Marketing Institution
With An Audience All Its Own

INFO 74 delivered an audience of corporate execu-
tive — 49.1% were presidents, vice presidents, general
managers, controllers and department heads. INFO 74
also delivered an audience of top-level EDP managers.
INFO 75 will deliver the same influential audience.

For information on exhibiting,

write: Clapp & Poliak, Inc.
Exposition Management
245 Park Avenue
New York, N.Y. 10017
(or call 212-661-8410)
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banks are terrified of electronic bank-
ing, and will be destroyed by the other
large money-center institutions. The
local market can and will continue to
be best served by the local bank.” He
said, “the key point is that this electron-
ic- banking is new only in method of
delivering the services, not in the service
itself.” A bill similar to Proxmire’s has
been introduced in the House by Rep.
Fernand St. Germain.

Overseas Service: Western Union In-
ternational has asked for Fcc permis-
sion to conduct a one-year test of its
- International Digital Data Service
(1pps) and has announced rates for the
service. Initially, 1DDs will link New
York City with France, Italy, Spain and
Austria. An agreement with the UK. is
in the works and Germany and Switzer-
land may be added when that has been
completed. Transmission speeds will
range from 12.5 bps (quarter speed) up
to 9600 bps. Rates are based on an ac-
cess charge and a usage charge. The
former will range from $2,365 to
$6,897 per month, depending on speed.
The usage charge depends on the
number of bits transmitted and the time.
consumed.

Component Standards Assn.: Con-
trol Data Corp., Nixdorf Computer AG
and The Plessey Co. Ltd. have formed
an association to assist in the standard-
ization of computer components. John
D. Hayden of Plessey has been named
managing director. He said the new or-
ganization will be called Standard Com-
puter Komponenten GmbH (stack
GmbH). It will headquarter in Frank-
furt. International Computers Ltd. said
it will participate in STACK but partici-
pation does not, “for technical reasons,
yet extend to a shareholding in STACK.”
Establishment of common components
standards specifications and conditions
of supply will be “very beneficial” both
to the participating companies and to
component suppliers,” Hayden said. “It
is foreseen that agreement on common
performance -requirements and on
methods of test and quality control will
ease the problems of suppliers in satisfy-
ing their several customers, and will en-
sure that genuine alternative sources of
supplies are available to the partici-
pants.”

A New Partner: The French govern-
ment apparently is willing to go through
with a plan to merge the cash-hungry
French Compagnie Internationale pour
I'Informatique with Honeywell Bull. Its
decision may involve a complex three-
phase schedule: In April or May a gov-
ernment-controlled holding company
will be formed to buy a 51% interest in

April, 1975

Compagnie Machines Bull which owns
34% of Honeywell Bull. In the second
phase, the government company would
pay Honeywell $50 million for 17% of
Honeywell Bull, thus reducing Honey-
well’s holdings to 49%. In the third
phase, ci1 and its partners in the three
country computer consortium, Unida-
ta--West Germany’s Siemens and Hol-
land’s Philips—would negotiate which
of the Honeywell line would mesh with
the Unidata line. The Unidata contract
says that members cannot include in
their Unidata sales catalogs any ma-
chine that conflicts with those of
partners. cii/Honeywell Bull could sell
the Honeywell line separately in France,
but couldn’t blend the HB machines into
Unidata without permission of the other
partners. The unsettling question is
whether Unidata would want to accept
a strong U.S. partner in the first place,
regardless of its minority interest in the
French company. There were reports in
March that Siemens and Philips were
looking for other European computer
firms to replace cI1 as a partner.

Luck of the Irish? Mohawk Data
Sciences Corp., phenomenally success-
ful in the late ’60s with its key to tape
data recorder, has come upon hard
times of late. Unprofitable since 1970
and with a loss of $9.1 million in the first
nine monthsof itscurrent year which ends
this month, the company blames the

high cost of money and the increased

need to borrow to expand its ;ental base.

RALPH H. O’'BRIEN

In less than a year, it’s shifted its top
management three times. Since the res-
ignation in February of its founder V.
E. Johnson as chairman and president,
Mohawk has been operating under an
interim president, James W. Hart, a
management consultant. Last month,

the Utica, N. Y., company made what
it hopes will be a final top management
change with the appointment of a 45-
year-old executive vice president of Lit-
ton Industries, Ralph H. O’Brien, as
chairman, president and chief executive
officer. Hart noted that much of
O’Brien’s experience with Litton was
with the business machines and systems
business which relates directly to. Mo-
hawk’s business. He said O’Brien’s asso-
ciation with the company “attests to its
immediate and long-range viability.” Be-
sides his past accomplishments, O’Brien
might have the luck of the Irish going
for him in his efforts to turn the com-
pany around. His first day on the job
was St. Patrick’s Day.

IBM Feels the Pinch: 1BM’s treasurer,
Bertram H. Wiltham, told securities an-
alysts that the company’s sales declined
in the third and fourth quarters of 1974,
and that incoming orders in January
were a bit “softer” than a year earlier.
“It is probable that this decline is going
to continue,” he said, “because of pro-
jected economic conditions, and be-
cause we are approaching the point in
the (computer) -product cycle where a
lower level is entirely normal.” He told
analysts that IBM expects strong pressure
on profit margins in 1975 as well as a
continued drop in the proportion of
sales to rental revenue and a “slight”
decline in computer shipments.

Postal Procurements: A bill designed
to make the U.S. Postal Service procure-
ments more competitive and cost-effec-
tive has been introduced into the House
by Rep. Charles H. Wilson. Among
other things, it would require an annual
review by Congress and the General Ac-
counting Office of Postal Service pro-
curement activities, and would sharply
limit the agency’s authority to let sole-
source contracts. A House subcommit-
tee headed by Wilson last year, found
that 1BM was among the chief benefi-
ciaries -of Postal Service sole-source
awards.

On Plan and Ahead: Orders for Sperry
Univac 90/30 computers booked as of
Jan. 31 topped $100 million, the com-
pany said last month. Frank B. Holst,
director of program management, said
more than 350 systems had been or-
dered by customers throughout the
world in the seven months since the sys-
tem was announced. “The entire pro-
gram for the 90/30 is proceeding on
plan,” said Holst, “with some areas of
the program including bookings, actual-
ly ahead of plan.” First deliveries of the
90/30 began on schedule in February.(l
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Our new 500,000 character, dual flexible disk option
offers Sycor 250 users the best of two worlds: the storage
capabilities of a batch terminal with the inquiry/
response features of an on-line terminal.

An ondine/batch terminal.

Use the Sycor 250 like a batch terminal. Store non-
critical data on the diskettes during the day and transmit
it to the CPU in batches. Data can be processed at night
and sent back, unattended, to the diskette for printing
the following morning. And the system lets you continue
entering data even during computer or line outages.

®
SYCOR INC

nd Q‘rnAa’c\ ndall
ll“bllls U’Wl N llllCll‘

Store formats and programs locally.

For inquiry /response applications, you can store an
unlimited number of formats right at the site, instead
of being on-line all the time to the CPU. So you leave
the line free for more critical traffic.

Or you can store your own program locally. Using o
Sycor 250’s simple, yet sophisticated FIL language, |
you can cut line time further by catching operator erro
on the spot—instead of at the CPU.

All of which means that you end up using that
expensive communications network more efficiently. £

CORPORATE OFFICES: Ann Arbor, Michigan 48104 (313) 971-0900. DISTRICT SALES OFFICES: Atlanta (404) 455-3070 » Boston(617)890'
7290 « Chicago (312) 297-5200 » Cleveland (216) 741-4840 + Columbus (614) 888-8657 « Dallas (214) 521-6710 « Denver (303) 458-0794 » Detroit
(313) 355-5770 « Greensboro, N.C. (919) 274-2964 « Hartford (203) 529-1100 * Houston (713) 785-2953 » Indianapolis (317) 784-6779 « Kansas City,
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sent 3210 BATCH terminal.

ou can install more terminals per line, and maybe than 1,750 North American cities from 95 Sycor
ven install fewer lines. . service centers.

. . For more information, call your Sycor representative
!emembel‘ the ll\te“lgence. today. He'll tell you all about our intelligent on-line

Of course, none of this would be possible without terminal that leads an interesting double life.

he high level of intelligence that we’ve built into every
lisplay. Each display station has its own microprocessor
ind up to 8K of random access memory for range
‘hecking, equal-comparison, table look-up, arithmetic
)perations and a variety of other tasks.

And, when it comes to service, our terminals are See Sycor’s 250 system with flexible disc at the
»acked by a staff of 400 field engineers who serve more Computer Caravan and National Computer Conference.

Mo. (816) 842-7799 » Los Angeles (213) 640-0120 - Miai (305) 592-1533 « Milwaukee (414) 257-3780 » Minneapolis (612) 854-2309 * New York
(212)371-9050 * Philadelphia (609) 665-1170 ¢ Pittsburgh (412) 922-3350  Portland, Ore. (503) 227-5672 ¢ San Francisco (415) 349-6626 « St. Louis
(314) 878-0090 * Washington (703) 527-0200. SERVICE CENTERS IN 95 CITIES. CANADA: Sycor International Ltd., Toronto (416) 429-0883.
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You know
you've arrived
- when IBM

enters your
market.

When the industry giant decides there’'s money to machines, service bureaus, or manual entry methods.
be made in the small business computer field, you The Basic/Four Business Computer not only
know they've been watching the success of Basic/ handles all accounting and bookkeeping jobs more
Four® over the last four years. efficiently and inexpensively, but gives a
We think they liked what they saw. financial x-ray of the business. Like sales and
Over 1,500 Basic/Four installations to date. management reports. Instantaneous credit
Basic/Four pioneered computers for checks. Billing. Inventory control. _
small business. Basic/Four computers have See for yourself why the Basic/Four
modernized accounting methods in thou- system has been so successful. For a complete
sands of businesses for a lot less, than brochure, write Basic/Four Corporation, 18552
the expensive, old-fashioned accounting | MacArthur Boulevard, Irvine, California 92707.

basic / Four corporationyo
A Subsidiary of Management Assistance Inc. (MAI) }

SEATTLE + SAN FRANCISCO - LOS ANGELES - ORANGE CO. + SAN DIEGO - PHOENIX - MINN/ST. PAUL « ST. LOUIS + CHICAGO + INDIANAPOLIS + CLEVELAND - BOSTON - HARTFORD -
N.Y. « NJ. « BALTIMORE - WASHINGTON - PHILA. - ATLANTA - MIAMI - VANCOUVER - TORONTO - MONTREAL - OTTAWA - MEXICO CITY - PARIS - LONDON - BRUSSELS - FRANKFURT -
HAMBURG + STUTTGART - DUSSELDORF * MUNICH * ZURICH - AMSTERDAM + VIENNA - MADRID - COSTA RICA - SAN JUAN - CARACAS + PANAMA - NICARAGUA » SANTIAGO - MANILA
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Stop paying for
line charges and computer time
you don’t need. Call me.

With the kinds of terminals and accessories
we offer, you can shrink your line costs and
minimize computer connect time.

Here's how: Data Services terminals equipped
with our optional buffer work unattended at night
when line charges are lowest. Data can be sent at
a constant speed in or out at up to 1200 baud to
minimize line holding time. On command our
terminals will answer your computer automatically,
rewind the cassette, print out locally, and do even
more. Another of our options lets you inhibit time
insertions in terminal-to-computer operation.

To help you put together the system that
meets your needs at lowest cost, we offer
78 terminal configurations and nearly 250
options. Our newest feature is Plus TWX™ -
It lets you access the TWX network with our
30-cps machines, giving you two terminals
for the price of one.

western unian
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To assure reliability of your terminal system,
we provide Termicare® our centralized diagnostic,
maintenance and support service. This unique
center is reached by one toll-free call for service
anywhere inthe U.S.A. You get immediate over-
the-phone help with any problem.

Also, our systems experts can suggest new
applications, as well as provide engineering and
training help.

One more thing. A cost-effective terminal
system that we install should stay cost effective.
Otherwise contact me. Z.V. Zakarian, President,

_ Western Union Data Services Company.

For more about how we reduce line and
computer charges, please phone today at
800-631-7050 (New Jersey, 201-529-1170).
Or write to 70 McKee Drive, Mahwah,

New Jersey 07430. For paper and other
supplies, call 800-631-7064.
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We give you a
lot of little,
for less.

You don’t just get a single minicomputer, you get several.
The SEL 32/50 contains a powerful microprogrammed
CPU, plus individual input/output microprocessors for
each I/O channel.

The SEL 32/50 features a 26.67 million byte per second
thruput rate, fast floating-point, and full 32-bit word
format. And the system can grow to include up to
16 million bytes of memory.

You get a maximum performance in minimum space—

~ at the right price. $18,000 to OEM’s for a Single Chassis
SEL 32/50 with 32K bytes of memory. The prices are
even better for quantity commitments.

Want to know more about the SEL 32/50? Call, or use
the coupon.

SYSTEMS

ENGINEERING LABORATORIES
6901 W. SUNRISE BLVD., FT. LAUDERDALE, FLORIDA 33313, (305) 587-2900

0O SEND ME MORE INFO O CALL ME
0 ITHAVE PRESENT NEED FOR SYSTEM

NAME
COMPANY _ PHONE
ADDRESS
CITY STATE __zp
SYSTEMS Engineering Laboratories, 6901 W. Sunrise Blvd., Ft. Lauderdale, Fla. 33313 '

fiuropean Inquiries: 85 bis Avenue Albert ler 92 Rueil-Malmaison, France Tel 967-8317
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hardware

Off-line’

Slated for full service this month
is the highest capacity, short-
haul digital transmission system
in the U.S., 8ell's T4M link be-

* tween Newark, N.J. and New York
City via the Holland Tunnel. . The
T4M is designed to transmit 274
million bits of information per
second over a single coaxial tube.
A typical T4M cable containing 22
coaxial tubes can transmit more
than 40,000 simultaneous two-way
phone conversations.

Choosing core for the main memory
on Interdata's new 8/32 computer
(introduced in this section) seemed
interesting to us, so we asked

one of the project engineers about
it. "In our opinion, the reliabil-
ity of large MOS memories still
isn't solved. They have a bad
habit of hiccuping and giving bad
data." Our source opined that this
phenomenon was the reason behind
the elaborate parity detection
mechanisms designed into Data Gen~
eral's new Eclipse line. Taken
together with news releases trom
other manufacturers protesting how
reliable MOS memories are, we're
beginning to wonder just how good
MOS memories are at this stage in
their development.

Oem printer manufacturers that
were astonished at the low price

of the Teletype 80-column unit
announced with the Dataspeed 40 in
mid 1973 may have cause to shake
their heads again. A 132-columm
version is nearing completion that
will sell in the neighborhood of
$1,700-1,800. That's darn cheap
for 300 lpm performance, and
competitors give Teletype high
marks on the printer's design.

Hewlett-Packard, which recently
has made claims reminiscent of
Avis' "We're Number Two" campaign,
has reached a milestone in its
history: shipment of its 10,000th
‘minicomputer. Ironically, the )
customer was a division of General

Electric--a company that was start-

ing to make '"Number Two" noises
_in the general-purpose computer in-
dustry shortly before its dp oper-
ation was merged with Honeywell.

Three bits for a penny might
just be a new industry standard.
That's the price announced by
National Semiconductor for its
700 nsec MOSRAM II memory system,
based on a quantity of 1,000 16K
X 18-bit boards. Higher speed
versions are capable of read
cycle times under 500 nsec.
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Midicomputer

The only thing that says minicomputet
about Interdata’s 8/32 machine is the
name chosen for it—Megamini—
which tends to be misleading in an
industry full of nebulous product defi-
nitions. The computer is a true 32-bit

machine of fully parallel design (every-

thing inside is organized in 32-bit fash-
ion) capable of directly addressing any
core location in the maximum one
megabyte complement in one machine
cycle. And although you might be able
to get a very small 8/32 to fit under the
generally accepted $25K upper limit
for minis most machines will certainly
exceed that standard even after oem
discounts are applied. Hardware fea-
tures are rounded out with goodies like
dual look-ahead stacks for storing in-
structions and enabling the processor to
run along at a 240 nsec rate; memory
interleaving for getting the 750 nsec
core memory modules to act as if they
were 450 nsec designs with 300 nsec
access times; 213 basic mnemonic in-
structions; an optional writable control
store for user-alterable microprogram-
ming; optional double precision float-
ing point registers for number-crunch-
ing applications, etc. About the only
thing lacking from the design is pro-
vision for executing double word in-
structions, but there probably won’t
be much demand for that from a
“minicomputer” anyway.

The bus size of 16-bits helps keep
the 8/32 software upward compatible
with the 8/32’s predecessor, the 32-bit
7/32, and should be capable of sup-

porting a higher than average number’

of peripherals with its 6 megabyte bMA
burst rate, 3.2 megabytes multiplexed.
Software includes os/32-MT, a real
time, multiprogramming, multitasking
operating system; and a less sophisti-
cated monitor called os/32-sT, a single
stream, batch-oriented program de-
velopment system. Program develop-
ment tools include an assembler with a
macro pre