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IS making headlines with this system

The system was designed so Perrys 26 daily  toelectric readers. The computers have a 50,000 pex pataspeed
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Sigma 7 does everythmg a360/50 does.
At a fraction of the cost.

Sigma 7 is a little cheaper than the 360/50 and a good deal
faster. The combination gives Sigma a 25 to 65 percent edge
in cost/performance.

To illustrate the point we took three program segments as
examples and compared their execution times on both
machines. Then we figured out the cost per million executions.

The first example was a matrix multiplication routine. That
one was easy for us. It’s just the sort of scientific computation
that Sigma is built for. We did the job at about one third the
cost. ($286.80 vs. $850.81)

Next we took a floating square root program. Also scientific,
but less dependent on arithmetic capablhty It was pretty easy
for both machines. Still, we came in 30% under. ($7.11 vs.
$10.44)

Finally we compared a ﬁeld scan routine. Since that’s a more
or less typical data processing application, it frankly had us

scared. That’s supposed to be what the 360/50 is good at. But
we needn’t have worried. We did the job for less than 75% of
their cost. ($68.36 vs. $95.64)

The three examples came out of a published study. We com-
puted the cost figures ourselves because the published ones
gave us the best of it. Any of our salesmen will be happy to go
into the details. Or, we’ll send you our complete figures and
references in return for your name, address and a good reason
for your curiosity.

But you must realize that in the final analysis the two
machines aren’t entirely comparable.
Sigma 7 has time-sharing capability
built-in. The 360/50 doesn’t.

So before you buy your next 360/50
think twice. You may be getting only
half as much for your money.

Scientific Data Systems,
Santa Monica, California
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A UN1vAc® 494 real-time system
can process the equivalent of one novel
every second, or an encyclopedia every
minute.

You’d think one would be enough
for anybody.

Iut the National Aeronautics
and Spuace Administration’s worldwide
communications network (NASCOM)
has over 100 Univac computers.

And it needs them. In the
pre-launch, launch, orbit and reentry
phases of Project Apollo — the U.S.
program to put a man on the moon
hefore 1970 —huge amounts of data

have to be analyzed.

All of this data goes from
wherever the space capsule is by way of
the nearest of 14 land stations and
three tracking ships to UNIVAC 494’s at
the Communications Control Center,
Goddard Space Flight Center, Md.

The information is then relayed
to other UNIVAC 494 equipment at
Mission Control in Houston, The
computer decides which controller
gets what information with
what priority.

Instructions (based once more
on priorities the computers determine)

are relayed back to the astronauts or
appropriate parts of the capsule.

This is obviously vital work, but
for Univac real-time systems it’s
almost just another job.

Univac brings its far-out
experience down to earth to solve the
problems of communications and
decision making for industry, science
and education close to home.

LUNIVAC

Univslﬁis saving alot of people alot of time.
SPERRY RAND
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The front cover shows students at three graphic display terminals at .
the University of Georgia Computer Center. The students are using light pens
to alter the material displayed on the. television-like screens. For more
mformatzon, see."Education Through Remote Terminals — The University of

MARCH, 1968, Vol. 17, No. 3 Georgia Computer Network,” beginning on page 18.
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Can you make practical

contributions to the
computer sciences?

Our Data Systems Division is continuing its expansion into areas which will present
the greatest challenge for the foreseeable future —advanced aerospace weapon de-
livery, navigation digital and analog computers, advanced analog/ digital control and
telemetry. Openings exist in a wide variety of disciplines in Laboratories which are
responsible for advanced technology, preliminary design and applications, and dig-
ital and analog circuitry. All of these require accredited degrees and a demonstrable
capacity to do creative design or analysis. Although experience is required for most
of the positions, several are open to recent graduates. Opportunities are immediately

available for:

Preliminary Design Engineers:
Helpful experience would include:
Digital, Analog and Hybrid Systems
Applications Engineering; Logical
Design; MemoryDesign (solid
state, ferrite or drum); Electro-
mechanical Design Engineering;
Physical Product Design; Thermal
Analysis or Packaging Trade-off
Studies.

Automatic Test Program Analysts:
Systems Test, In-flight Self Test,
Time-sharing or Maintenance Depot
experience would be directly ap-
plicable to our openings. A basic
understanding of the mathematics
involved with circuitry and com-
puters, or weapon systems analysis
would be of particular value.

Microcircuitry: Development of hy-
brid-integrated devices, both digital
and linear. Experience with proc-
esses and applicable techniques is
required. ~

Circuit Design Engineers: Duties -

would involve the design of logic
and computingcircuits,many forms
of input/output devices, high-reli-
ability low-power circuits for space-
craft VHF and UHF telemetry.

Systems Integration Engineers:
Experience is required in such
areas as system integration, sys-
tem checkout, test equipment,
design, test specification.and pro-
cedure writing. -

There are also several openings
for Mechanical Engineers and

. Physicists who have acquired spe-

cialized professional experience
which is directly applicable to the
design or analysis of aerospace
digital systems.

Computer Program:Design:
Requires experience in the design
of real-time command and control
programs, or of software programs
for execution on an IBM 7094 or
GE 635 computer. Responsibilities
include: specification, design, im-
plementation, checkout and sup-
port of computer programs for a
wide variety of applications includ-
ing: Airborne Navigation & Fire
Control, Digital Simulation of Air-
borne Computer and its environ-
ment, Automatic In-Flight & Depot
System Testing, Assemblers and
Compilers and Automation of Elec-
tronic Equipment Design.

For immediate consideration,
please airmail your resume to:
_ Mr. Robert A. Martin
Head of Employment
Hughes Aerospace Divisions
Dept. 28 .
11940 W. Jefferson Blvd.
Culver City, Calif. 90230

U.S. citizenship is required
An equal opportunity employer-M &F
|
]

| HUGHES |

HUGHES AIRCRAFT COMPANY
AEROSPACE DIVISIONS
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EDITORIAL

Computers and Moral Questions

For over ten years, the pages of Computers and Automa-
tion have devoted space and discussion to the question:

Should computer people discuss and argue the social
responsibilities of computer people?

In March 1967, we published an editorial “Computers and
Some Moral Questions”, and a ballot. The results of the
balloting were published in the July 1967 issue, and showed,
by a vote of 90% or more of the responses received, that
many computer people are deeply concerned with the social
implications of computers, with computers and moral ques-
tions, with the social responsibilities of computer people.

Because of the many facets of this subject, we have made
a survey of the twelve issues of Computers and Automation
published in 1967 to determine:

1. What were the pieces we published during the year
related to these questions?

2. How many such pieces were published?

3. What facets of the subject were discussed?

4. How many different authors were represented?

The results are rather interesting:

1. During 1967 Computers and Automation published 58
articles, editorials, letters, short reports, etc., bear-
ing on computers and moral questions, the social
implications of computers, etc., (including certain
parts of the topic of computers and education, i.e.,
those parts which raise some moral issue). For the
full list of these pieces, see page 46 in this issue.

2. The number of different authors contributing to the
discussion with comments, letters, reports, articles,
quotations, etc., was 60 (including 6 instances of
“anonymous”, and excluding the staff of Computers
and Automation). They were:

Sen. Howard H. Baker, ]Jr. Ronald E. Medei

M. Bailey Father Thomas Merton
Dick H. Brandon Emmanuel G. Mesthene
William F. Breitmayer Leslie Mezei

Sherman C. Blumenthal David Moses

Vernon M. Danielson David L. Neblett
Sheldon J. Dansiger Anthony G. Oettinger-
James L. Donnellan Donn B. Parker,

Ralph R. Dunhower John F. Paugstat
Martin Edgeton H. F. W. Perk

R. Calvin Elliott J. T. Powers, Jr.
Patrick F. Gallagher Stephen M. Rosenthal
W. C. Haueison Fred V. Rubenstein
Jack H. Hazlehurst George Sadowsky

S. D. Irwin Miss E. R. Seidman
Ronald D. Jones F. R. Shute

E. J. Karchmar Helen Solem

A. L. Kilinski Ronald Spriesterbach

Richard Kobler Senter Stuart
Charles R. Koffman Norman P. Teich
H. Kugel Richard E. Utman

- Peter Warburton
Edward Webster

Jerome Laulicht
Paul J. Livers
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Michael Weisbard

Craig C. Wier

Michael Winnick
Clifford A. Woodbury, Jr.

Joseph W. Lowell, Jr.
Hans Lutke

J. Don Madden

G. McPhillips

We express our thanks to all these contributors — even
though some may not be aware that they did contribute!

3. The inventory of subjects discussed, or alluded to, and
the number of articles or picces of articles, etc., in
which they were discussed, is approxxmately as
shown in the following table:

Subject Number

1. Political issues

In general 3

War and peace 4
2. Social issues

In general 2

Disadvantaged persons 4

Freedom of the press 1

Future effects of computers on society 2
3. Ethical issues

In general 11 -

Professional conduct of computer people 13

Dishonesty 2

Lying 5
4. Legal (and semilegal) issues

The right to privacy 5

The right of access to employment 1

The right of access to knowledge 3

The right to discuss freely 11
5. Philosophical issues 3

Total, 70

This tallying, of course, appears to be more exact than it

really is — actually there is much leeway in the classification.

There are essentially four first steps to substantial progress
in the computer field’s dealing with the social implications
and the moral questions associated with computers:

1. That a computer person should see and admit these
questions exist, are important, and deserve his own
study and attention;

2. That he should devote at least some time in each
week (a few out of the 168 hours that each person
has) to becoming informed about these questions;

3 That he should actually discuss these subjects with
his friends and associates from time to time. For
they truly are worth conversation, more so than the
weather and other trivial subjects, even if they are
“uncomfortable”, even if they interfere with a feel-
ing of “togetherness”.

4. That he should take at least some actions in the di-
rections of expressing his moral judgments in the
computer field. Of these the simplest perhaps is the

(Please turn to page 46)



Announcing...

COMPUTER
LEARNING

THE PROFESSIONAL
EDUCATION CENTER

Devoted to providing the highest qual-
ity educational programs, Computer
Learning has been formed by leading
executives in the computer field. Its
management held high level positions
with leading manufacturers, software
and computer training firms. Its staff
is loaded with significant experience.
Career courses in Computer Pro-
gramming, Computer Marketing and
Computer Electronic Technology are’
offered at Education Centers in Wash-
ington, D.C. and Norfolk, Va. today.
Centers will be opened in Houston,
San Francisco, Boston and New York
in the next 12 months:.

" Professional Development Programs
are offered in Washington, New York
and Boston in the coming months.
Among the offerings are:

Time Sharing Systems (30 hrs.)

Computer Simulation (30 hrs.)

Operations Research (90 hrs.)

Computer Graphics (30 hrs.)

Data Management System Design
(60 hrs.)

' Management Development Programs
are offered in Washington, New York
and Boston in the coming months:

Computers in Small Business (20
hrs.)

Top Management Control of the
Data Processing  Organization
(20 hrs.)

Effective Computer Center Man-
agement (30 hrs.),

Developing Your ADP Budget
(20 hrs.)

Controlling Your Company’s ADP
Budget (20 hrs.)

% Evaluation and Selection
of Computer Systems

An in-depth five-day program for sys-
tem analysts and managers involved in
evaluation and- selection of computer
systems. To .be offered: i

Washington, May  Atlanta, July
- New . York, June Houston, Sept.
. Los Angeles, Sept. .. Boston, June

For Detailed information call
(703) 533-2900, or write

Computer Learning Corp.
6201 Leesburg Pike
Falls Church Va. 22044

To' Computer‘Leammg Corp.’ '
-Please send - detailed information on:,
] Evaluatxon and Selection of Com-
puter Systems
g Professional

... . grams

«--[]-Management
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Letters To The Editor

Simulation

Congratulations to Mr. Cremeans for

his well written article (“The Trend
in Simulation”, Computers and Auto-
mation for January, 1968). Indeed, he
has collected and ‘described a good
number -of points regarding - simulation.

Hopefully, a great amount of work
is underway in helping to make simula-
tion more of a science than an art. If
not, I believe that Mr. Cremeans’ ar-
ticle should provide a stimulus.

'R. A. HURTUBISE, Lt.
. Quebec, Canada

Reprints for Authors

My article in your February, 1967
issue (“Multi-Programming: Who Needs
It?”) elicited a number of requests for
copies, mostly from technical libraries.
Being both busy and not mindful of the
copyright laws, I simply ignored them
for the most part. I wonder now if you
make available reprints for such re-
quests and/or extend permission to au-
thors to make a limited number of
copies for such purposes. Your permis-
sion in this respect is solicited.

I was quite 1ntr1gued with your No-
vember, 1967 issue on graphic data
processing, but was disappointed not to
find a full-length article on the cover

‘application (“Computer Visualizes Air-

craft Landing”). It would appear to
offer a technical base for a variety of

- application areas, and I hope someone

at Syracuse can be encouraged to re-
veal more details soon.

BROOKE W. BOERING, Mgr.
Chicago, Ill. 60620 '

(Ed. Note — Upon request, an author
may ‘receive’ 100 reprints free of his

“‘article appearing in CSA. Also,. an

author is regularly given permission to
reprint his article, subject to including
our regular clause: “Reprinted with per-

. mission. from . .. .”)

New  Installations

I have been a reader of your maga-
zine for over two years, and I have

often pondered on the source of your. .

information regarding “New Contracts”
and “New Installations”. v
Does -your magazine pubhsh every

"new installation, or only those of which "
you are informed by the companies (or— .
manufacturers) in questxon’ If it is the

former, then your magazine, along with

" is handled by computers.
. you would be so kind as to tell me of

its many other benefits, is an accurate
guide of whose machines are going

. where and for what purpose.

D. PROTTI
Winnipeg, Manitoba, Canada

(Ed. Note — It is not possible for us
to publish news of every new installa-
tion because of the amount of space that
would take in the magazine. But we
try to report most major installations.)

Computer Art Contest

The creative artists, engineers -and
graduate students in Japan are much
interested in your Annual Computer Art
Contest. Our group, Computer Tech-
nique Group (CTG) is earnestly seek-
ing new ways of applying computers to
the arts. I was pleased to read your
editorial, “Computer Art: Turning
Point”, and found your comments about
the future of computer art interesting.

CTG wants to participate in the
Sixth Annual Computer Art Contest in
1968. Can you send me your entry
requirements?

KUNIO YAMANAKA
University of Tokyo
Bunkyo-Ku, Tokyo;' Japan

(Ed. Note — Thank you for your in-
terest in our contest. An announcement
of our August 1968 Computer Art Con-
test appears in “Multi- Access Forum”
in this issue. )

C&A Production - -

I am a Journalism major at Okla-
homa State University. I am working
on a paper centered on computers and
automation in the field of Journalism.

In understand that your publication
I wonder if

your operation How does the com-
puter run various equipment, do layout,
typesettmg, photographs, press runs, etc.?

RONALD COCHRANE
Shawnee, Okla. 74801

(Ed Note — Ouly the preparation of
up-to-date mailing labels for -sending
each issue of C&A to subscribers is

- produced by a computer. All the rest

of the publishing work is done by human
beirigs, printing presses, etc.)
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- the
- student

~motivators

T M.

e “SIMPLE" Educational System
e Assembler
o Math Library
‘e Debug Routine
e (Conversational FORTRAN

Course Outlines, Lesson Plans and
Problem Books . . . all referenced
to selected texts and tailored to
meet specific teaching needs
Student Oriented Reference Manual
e Visual Aids

® Classroom Demonstration
Programs

PRO-DATA

Copyright, 1968

Educational _ .
Computer /o COWIPT
System INC.

265 Monmouth Park HighAWay e West Long Branch, New Jersey 07764 o (201) 542-6363
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MULTI-ACCESS FORUM

| HOW TO CHOOSE AND USE AN EDP SERVICE BUREAU

The Research Institute of America, Inc.
589 Fifth Ave.
New York, N.Y. 10017

Electronic data processing service bureaus vary so signif-
icantly in quality and capability, that selecting the right one
is a difficult and risky task. While the right choice can bring
valuable advantages in terms of costs, capabilities, added ser-
vices and production scheduling, the wrong choice can bring
unexpected expenses and can seriously affect operations.

Generally, EDP service bureaus provide the following ma-
jor services: (1) complete data processing services for firms

whose size does not justify in-house EDP operations; (2)

overflow processing for companies whose needs for data pro-
cessing exceed the capacity of their existing in-house installa-
+ tions; (3) program testing and debugging for companies about
to install their own data processing equipment; and (4) spe-
cial periodic and one-time jobs, such as handling W2 tax
information, dynamic marketing, or solving engineering and
scientific problems.

There are five major types of service bureau set-ups, each
with its own unique characteristics, They are:

1. Equipment manufacturers’ affiliates — Nearly all the
major computer manufacturers maintain EDP centers which
provide a complete range of data processing services to the
general public. All are extremely well-equipped and have
highly competent staffs. The chief criticism that has been
made against them is that there is sometimes a lack of liaison
(between the aggressive, highly motivated salesmen, and the

staff personnel operating in a routine fashion) and this affects

the performance of the service center.

2. The major independents — There are several large in-
dependent service bureau organizations whose equipment and
personnel resources equal those of the manufacturers’ affil-
iates, and sometimes surpass them. The chief differences
between the manufacturers’ affiliates and the large, indepen-
dent service bureaus lie in the fact that the independents
enjoy greater equipment flexibility because they are not lim-
ited to computers from a single source.

3. The other. independents — The majority of service cen-
ter organizations are firms which are smaller than either the
manufacturers’ affiliates or the major independent companies,
but which compete with them either locally or regionally, and
often rival ‘them. Many of these firms are as well equipped
as their bigger competitors in terms of men and equipment,
and differ from them largely in that they operate only in
a single location or region rather than nationally. At their
best, they are extremely responsive to the needs of local cus-
tomers, and their services are priced very competitively. The.
chief drawback to using local service centers is the difficulty

10

of evaluating them. Before deciding on any local bureau,
make certain it has sufficient back-up equipment to run your
job without delay in case of breakdown of an operatipg ma-
chine. Reputable service organizations will usually give you
a list of their clients from whom you can obtain references
as to the quality of their services and personnel.

4. The “dedicated” bureaus — These service centers spe-
cialize in serving a particular industry or business function,
such as payroll processing, inventory control services, etc.
This specialization cuts down on one of the biggest expenses
that bureaus have — programming, and it frequently permits

them to offer lower prices with greater production efficiency.

5. Banks and time sellers — Data processing services are
also sold by banks and time sellers — firms which have un-
used time available on their computers. The work provided
by banks can be very good, but their capabilities should be
examined very carefully. Banks are often. short of qualified
personnel, and their equipment is geared to their main busi-
ness, banking, and may not always be suitable for other ap-
plications. When dealing with a bank, insist that machine
time be guaranteed. Time sellers include both private firms
and universities. They sell machine time at rates which can
be substantially lower than those of service bureaus, but they
usually provide no other services. Programming and data
conversion are generally the customer’s own responsibility.
Purchase of spare machine time for routine business applica-
tions is advisable only when speed is not an important factor,
since the availability of machine time cannot always be relied
on. However, the purchase of spare time can be advantageous
for advanced computation such as for dynamic market re-
search, or engineering and scientific research. The likeliest
time sources for this purpose are the universities, which often
have large, powerful machines of a'type seldom found in
commercial installations.

Most EDP centers are prepared to provide three basic
types of help:

1. Conversion of your data, your original information,
into input media that computers can read and handle.

2. Machine processing of your converted data to produce
the required information and documents,

3. Systems analysis and programming for efficient inter-
nal operations and processing of your information.

Before engaging the services of an EDP center, a company
should undertake a feasibility study, and determine compara-
tive cost figures for in-house facilities, as opposed to the cost
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of the facilities of a service bureau. Once a decision is made
to use a service bureau, there are three main factors that
should govern your selection: price, delivery guarantees, and
performance guarantees.

The need for careful selection is emphasized by the high
mortality rate of the service bureau industry. As an example,
the Chicago classified telephone directory listed 32 service
firms in 1963. Four years later, less than 20 were still in
business. And since 1963, over 60 new service firms have
begun business in Chicago. Many are undercapitalized, under-
staffed, and underequipped. They can use only low prices to
attract business.

There are three types of firms to avoid: (1) the “one-man”
bureau where the salesman is not just a salesman, but also
estimates, programs and controls your job on a continuous
basis. If he leaves the firm, so does all knowledge about your
job. (2) The one-machine operation, even if it claims back-
up on someone else’s machine. Back-up equipment has a way
of not being available when needed, and your job will be de-
layed. (3) The bureau whose salesman offers you a “free
survey” of your information system. This is a gimmick —
adequate surveys require the services of expensive specialists.
In the case of a “free” survey, you will probably get just
what you pay for — nothing.

The best way to begin your evaluation is to select a limited
number of service firms from which you will request prelim-

inary presentations and bids. Have each salesman make a full
presentation of his bureau’s range of services, find out what
equipment the bureau has available, and get customer refer-
ences from him — and check them.

After the preliminary meetings, you can compare the ser-
vices offered. You will know how well each company can
serve your nceds; whether it can do so by itself, or whether
it must subcontract some of the work; and if it will be able
to meet your future needs for expanded service. You will be
able to eliminate the organizations which do not look as
though they are in business to stay. The two or three firms
which seem best qualified can then be asked to submit de-
tailed, formal proposals.

Once you have entered into an agreement for EDP ser-
vices, the degree of care you have taken to evaluate your
needs, select a bureau, and work out a formal written con-
tract should bring your company substantial return in cost
savings and administrative efficiency. There are two final
things which your company can do to see that these benefits
are obtained: The first is to maintain control over the service
bureau performance, and the second is to make your company
personnel fully aware of automation’s role within your firm,
and how they are individually affected.

In the last analysis, no automated data handling system
is any stronger or more potent that the people who run it.

PROGRAMS AND SOFTWARE SHOULD BE PATENTABLE — Statement Submitted February
1, 1968, to the Senate Subcommitiee on Patents and Copyrights

Richard C. Jones, President
Applied Data Research, Inc.
Route 206 Center
Princeton, N.J. 08540

My testimony is directed toward Section 106 of the Pro-
posed Patent Legislation and the question of Patent Protec-
tion for Computer Programs, which states that:

“A plan of action or set of operating instructions, in what-
ever form presented, to cause a controllable data pro-
cessor or computer to perform selected operations shall
not be patentable.”

I am opposed to this proposed section on the grounds that
there is no basis for the legislation historically, theoretically,
or practically. I feel each of these perspectives merits individ-
ual treatment:

Historical Opposition

Historically, the proposed legislation overturns two actions
which had been previously taken:

1. In November, 1965, the British Patent Office held
that a computer program invention could be patented.

2. In August, 1966, the U.S. Patent Office published a
set of proposed guidelines that set forth some bases
for patentability of computer program inventions.

Theoretical Opposition

Theoretically, there is no basis for differentiating a com-
puter program from any number of other devices which are
currently held to be patentable and for which patents have
been issued.

In April, 1967, at a meeting which I attended at the Office
of Science and Technology, a representative of the Patent
Office explained a new theme regarding embodiment of in-
ventive concepts. It was stated that, if an invention passed
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the other tests of the patent system, a distinction is made be-
tween a computer system invention embodied in hardware
and the same invention embodied in a program. Technical
experts present explained that a machine containing a pro-
grammed control system is the same in all features as that
containing special purpose hardware controls; the engineering
differences are merely those that relate to a choice of the
more practical or economical embodiment. Consequently,
there should be no legal difference since the two forms of
the invention are engineering equivalents.

A computer program at work in a digital computing
machine is a complex set of coded electrical impulses. It
tells the machine what to be. A computer program transfers
a set of building blocks, called a computer, into a useful
device. It is not proposed that patents be granted on scien-
tific principles or abstract theorems, only the truly inventive
modus operandi used to arrive at the solution. The principle
of leverage is not patentable, but a pair of pliers is.

Practical Opposition

Practically, there is little doubt that the arbitrary exclu-
sion of computer programs from patentability would seri-
ously impair the goals of the patent system to further the
useful arts.

These goals were concisely summarized in the December
1966 report of the President’s Commission on Patents which
stated :

“The patent system has in the past performed well its
Constitutional mandate to promote the progress of useful
arts. The members of the commission unanimously
agreed that a patent system today is capable of contin-
uing to provide an incentive to research, development
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and innovation. They have discovered no practical sub-
stitute for the unique service it renders.”

The computer industry is looked upon as one with un-
limited growth potential. It is expected to make important
contributions to every aspect of our lives in the years to come.
But the Achilles Heel of computers is the programming prob-
lem. Pick up any newspaper and look at the want-ads for
programmers. All forecasts indicate that the demand is in-
creasing at a rate many times in excess of all efforts to train
new personnel. Dr. Fubini, an IBM Vice President, (quoted
in Computerworld — August 30, 1967) called for a radical
change in the techniques of programming, “Programming
must become a science,” he told his audience, but went on
to admit that presently so little was known about the pro-
gramming process that large-scale research would be needed
before we even knew what to measure.

This “large-scale research” is presently restricted to the
computer manufacturers because under the interpretation of
the existing patent system only such companies can gain eco-
nomic benefits from computer-program inventions. The com-
puter manufacturer has, as it were, a captive market for his
programs; namely, the users of his machines. The computer
manufacturer inflates the price of his machines and claims to
give a limited set of programs away “free” to his customers
(Electronic News 4/10/67; EDP Industry 3/15/67; EDP
Analyzer 7/66, p. 9; Datamation 6/66, p. 12, 12/66, p. 17,
10/67, pp. 23-24, 205; Data Processing, pp. 26-27; EDP Anal-
yzer 11/67, pp. 5-7). Under these circumstances, the manu-
facturer has no need of patent protection for his programs.
The very absence of protection, in fact, is of the greatest as-
sistance to him in perpetuating a lucrative “tie-in” business
and extending the economic advantages of his hardware into
the systems programming business.

The “Value Added” contribution of “TIE-IN” Software.
enables the computer manufacturer to mask the price of
hardware in the sale of a total system in the hope that he can
realize a larger than normal profit. If patent protection were
possible for qualified Software Inventions, many Software
companies would be encouraged to develop competitive sys-
tems without fear of the manufacturers or others taking their
inventive concepts and using them with impunity.

The Debate

The justification of the Presidential Commission for pro-
posed Section 106 and a rebuttal follow:

1. Commission: “Uncertainty now exists as to whether the
statute permits a valid patent to be granted on programs.”
Rebuttal: If an invention passes the other tests of the
patent system and is reduced to practice in the form of a
computer program, is it any less an invention than a more
expensive embodiment in electronic circuits? There is no
necessary reason why this should be so.

2. Commission: “The Patent Office now cannot examine
applications for programs because of the lack of a classifi-

cation technique and the requisite search files. Even if
these were available, reliable searches would not be feas-
ible or economic because of the tremendous volume of
prior art being generated. Without this search, the pat-
enting of programs would be tantamount to mere regis-
tration and the presumption of validity would be all but
nonexistent.”

Rebuttal: The April 1967 issue of Datamation magazine
(p. 85) on the above stated position reports that the
American Inventors Association disagrees with all these
contentions. The advantages claimed of the “first-to-file”
system of the proposed bill are applicable to computer
programming technology. The computing equipment re-
quested by the Patent Office for searches in other areas
of technology could provide meaningful assistance in the
area of computer programming. The classification and
prior art considerations have been overcome when other
new areas of technology were afforded patent protection
and they can be overcome in this one.

3. Commission: “It is noted that the creation of programs

has undergone substantial and satisfactory growth in the
absence of patent protection and that copyright protec-
tion for programs is presently available.”
Rebuttal: Even if copyright protection for programs is
available, and there is strong disagreement among legal
people concerning this, it does not afford protection for
research and development. Because of the nature of com-
puter software, an opportunistic company or individual
could readily gain substantial economic advantage from
the inventor and actually compete with him without vio-
lation of any copyright protection.

It is not true that the creation of programs has under-
gone substantial and satisfactory growth in the absence of
patent protection. There is a mountain of evidence that
the problems in this area have retarded the growth and
application of computers since they were invented. It
should be noted that this situation continues to worsen
and has been the subject of criticism in many business
and technical publications (Fortune 3/67, pp. 141-142,
10/66 entire article; EDP Industry 1/25/67, 3/22/67;
Datamation 6/66, pp. 17 & 19, 3/67, pp. 17 & 91; Com-
puterworld 10/18/67, p. 2 — Profit Is Not Progress).

The economic burden of this stagnation is born by
every taxpayer, most corporation sharcholders, and is
passed on to the customer in the pricing of almost every
type of product.. The requirement for the- involvement of
the computer in virtually every new area of technology,
as predicted by Fortune (pp. 97, 185, 186, 190) in Janu-
ary of 1967, will never come to pass unless innovation is
encouraged in this complex technology.

It is difficult to believe that deliberate Patent Office policy
has been established which would be discriminatory in favor-
ing one segment of an industry over another. Isn’t the pur-
pose of the Patent System to encourage invention? And, if
the preferred embodiment is a computer program and more
economical, isn’t that in the public interest?

WHAT THE UNITED STATES GOVERNMENT KNOWS ABOUT ITS CITIZENS

Senator Edward V. Long, Chairman

Subcommittee on Administrative Practice and Procedure

Committee on the Judiciary
United States Senate
Washington, D.C.

This Subcommittee released, on February 5, 1968, a report
showing how much information the Federal government
maintains on individual American citizens. The report, a
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Committee Print, is entitled: “Government Dossier: Survey
of Information Contained in Government Files”, 605 pp.
Big Brother is not only watching us these days; he is also
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storing what he sees in more and more government files. Our
name is recorded almost 3 billion times, our age is recorded
more than 2 billion times, marital status 1% billion times,
and our income more than 1Y billion times. To my knowl-
cdge, this is the first inventory ever prepared showing the
amount of government information on American citizens.

A careful reading of this report shows that there is very
little that some agency of the Federal government does not
know about each of us from the cradle on.

Hearings before my Subcommittee have convinced me that
whatever privacy remains for the American citizen, remains
because the Federal government is presently too inefficient to
pull all its personal information files together. Thank good-

ness it is now extremely time-consuming and expensive to put
your finger on any one individual!

But the proposed computerized TFederal data bank will
make it casier and cheaper to put your whole life history no
further away than the push of a button.

We recognize that computer data banks are but another
result of the fantastic technical progress our Nation has made
in recent years. But, what good will all this progress be if we
fail to preserve our privacy at the same time?

The accompanying table is derived from the report. The in-
formation should be considered as estimates (not precise
counts) of the quantity and type of information in the records
of T'ederal agencies.

GOVERNMENT DOSSIER
(Survey of Information Contained in Government Files)
Issued by
Senate Subcommittee on Administrative Practice and Procedure
Fxtract from Table 4-B. -- Type of information by number of responses on each type, by confidentiality restriction and mandatory or
compulsory basis of reporting
(in billions)
Total (includes nonresponse cases on confidentiality restriction)
Data required as
a condition for an
application, for part-
Data obtained Data obtained icipation in a program
under express through volun- for the award of a con-
Type of information in files or implied tary cooperation tract, etc., or basis
(responses are counted once for each type) Total compulsion of the respondent of reporting unknown
Total 27.27 18.22 1.36 7.69
Name 2,93 2.15 .13 .64
Social Security Number 1.52 1.12 .03 .38
Age 2,06 1.48 .12 .46
Birthplace of parents 0.60 0.47 .04 .08
fMarital status 1.59 1.19 .08 .32
Number of children 0.74 0.41 .04 .28
Race 1.57 1.39 .09 .09
Religious affiliation 0.15 0.06 .02 .07
Citizenship and national origin 1.16 0.84 .07 .25
Physical characteristics 0.50 0.29 .04 17
Addresses, current and past 2.35 1.66 .12 .57
Military service 1.05 0.63 .05 .37
Military serial number 0.57 0.25 .04 .28
VA claim number 0.22 0.02 .02 17
Welfare status and history 0.12 0.04 0 .07
Income, total and/or by sources 1.25 1.01 .01 .23
Assets 0.25 0.17 0 .07
Debts 0.25 0.16 0 .08
Expenditures 0.14 0.06 0 .07
Credit rating 0.07 0.01 0 .06
Checking and savings accounts 0.19 0.12 0 .07
Home ownership 0.98 0.92 0 .06
Public housing occupancy 0.04 0 0 .04
Mortgage delinquency history 0.05 0 0 .05
Condition of living quarters 0.28 0.23 0 .05
Highest grade completed or degree(s) earned 0.61 0.40 .02 .18
Grade average or class standing 0.17 0.06 .01 .10
Knowledge of foreign languages 0.19 0.06 .01 .12
Occupation, current and/or past 1.36 1.00 .08 .28
Employment status and history 1,07 0.82 .03 .22
Occupational licenses and certifications held 0.22 0.06 .02 .14
Employer 0.89 0.58 .02 .29
Recommendations and references 0.15 0.01 .01 .13
Police record 0.26 0.07 .01 .18
Security or other investigative reports 0.19 0.04 .01 .14
Involvement in civil or criminal court action 0.28 0.09 .01 .18
Medical history 0.34 0.08 .05 .22
Dental history 0.18 0.06 .03 .09
Psychiatric history 0.28 0.07 .04 .17
Personality inventory 0.16 0.05 .04 .07
Alcoholism or drug addiction 0.92 [sic] 0.06 .04 .10
Food purchases and consumption 0.04 0 0 .03
Consumer preferences 0.03 0 0 .03
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COMPUTERS ARE PENETRATING ALL FUNCTIONAL AREAS OF BUSINESS

Booz, Allen & Hamilton, Inc.
135 So. LaSalle St.
Chicago, Ill. 60603

The computer is no longer relegated to the finance and ad-
ministration functions of a company. Instead, the computer
is penetrating other functional areas of business — marketing,
manufacturing, distribution, research and development, engi-
neering, and management planning.

This was revealed in a recent survey covering the use of
computers by 108 leading manufacturing firms, whose expe-
rience with computers ranged from one to 18 years.

Other important trends and conclusions which the survey
revealed include:

e A “Top Computer Executive”, who is responsible for
all of the computer activities of a firm, is found at the
corporate level of most firms. He coordinates the ac-
tivities of other computer managers, He is responsible
for overall quality, performance, and forward planning
in the company’s computer effort.

® The best computer operation is achieved when-com-
puters are located where they can directly support
company operations. This was found to be true for
both decentralized firms (with divisional, branch, and
plant locations), and centralized firms.

® In many firms, computers are used for specialized pur-
poses, other than processing business information.

Separate systems and programming staffs for research,
development and engineering were found in 659 of
the firms surveyed.

e The longer a company has been using the computer,
the more money it spends on its operation. The me-
dian spent for all firms in the study was $5,600 per
million dollars of sales volume.

e The computer budgets of all firms surveyed showed
an average expenditure of 299% for systems planning
and programming, 389 for equipment rental, and
339% for other computer operating costs.

e Companies in the survey expect to direct over half
of their total computer effort in the next three to five
years toward serving operating areas — marketing,
production, and distribution — rather than the finance
and administration areas of business.

® The formal short-range plan is considered to be a
significant control device for the management of com-
puter performance. The short-range plan is used by
90% of the companies studied.

® The larger firms are more likely to audit their com-
puter operations than the smaller firms. Most audits
are confined to critical computer applications.

THE GROWING CRISIS IN TECHNICAL MANPOWER IN THE UNITED STATES

Arnold R. Deutsch
Deutsch & Shea, Inc.
49 East 53rd St.

New York, N.Y. 10022

The gap between the number of technical people required
to keep the United States economy viable, and the number
of technical people that are being trained, is critical and
growing.

Engineering enrollments have inched up barely 19 in the
past 10 years; yet total male college enrollments have climbed
52%.

Though a record-breaking 1,478,000 freshmen entered
college last Fall, fewer than 50,000 will receive engineering
degrees when commencement arrives in the °70°% . . . . at
least 30,000 short of our annual needs.

Engineers, physicists, computer programmers, engineering
technicians — almost every type of technical personnel —
are in short supply, with still greater shortages to come,

The technical manpower crisis the United States faces is
the dangerous disparity between the numbers of technical
people we need and the numbers we are able to produce.

In 1967, for example, the average technical organization
was able to recruit only 75% of the experienced technical
people it sought. And last Spring, on one campus, 250 orga-
nizations were lined up to compete for 231 engineering and
science graduates.

Almost every serious approach to meeting today’s economic
and social problems and tomorrow’s vital needs centers
around continued and accelerated technical progress; new
jobs, new approaches to education, higher rates of produc-
tion, urban renewal, pollution control, improved public trans-
port, increased food production, competing in the world mar-
ket, maintaining adequate defense capabilities, exploring new
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areas of science and tcchnology.

But, without an adequate supply of technical manpower,
our capacity to achieve these goals will be crippled.

The Russians graduate 138,000 engineers a year; one third
of them are women. The Japanese graduated 201,983 engi-
neers and scientists in 1966, 17% of their total college grad-
uating classes. But the U.S., in 1967, awarded only 36,000
bachelor degrees in engineering.

One organization, the Engineering Manpower Commission
of the Engineers Joint Council, is taking 'a significant first
step. The EMC is planning a national symposium on the
problem of technical manpower. This symposium will rep-
resent the business, technical, governmental, and academic
communities. Its goal is to understand the problems better
and to develop specific recommendations to increase engi-
neering and technological manpower resources of the United

States.

The symposium, planned for May, will cover such issues as:
o Improving public understanding of engineering and
technology and their vital relationship to the national
welfare;
e Creating programs to attract minority groups, and
women, to careers in technology;
Developing fresh approaches to attract and keep young
people in engineering and technical occupations;
® Improving the utilization of technical people;
® Developing better information on technical manpower
to assist in planning.
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COMPETITIVE MARKET FOR COMPUTER TECHNOLOGY

American Institute of Industrial Engineers
345 East 47th St.
New York, N.Y. 10017

The American Institute of Industrial Engineers (AIIE)
has replied to the Federal Communications Commission in-
quiry regarding regulations on computer technology (FCC
Docket #16979). AIIE is the world’s largest - professional
society for practicing Industrial Engineers, with more than
16,000 members.

The Institute has taken the following position regarding
regulations on computer technology:

1. In the public interest a competitive market should func-
tion freely in the development and offering of information
systems, equipment, and services, whether or not these offer-
ings are independent of, are attached to, or utilize a com-
munication network.

2. Users of communication-common-carrier facilities and
services should be free from arbitrary or artificial technical
and economic restrictions which limit flexibility in system
design and which may increase investment requirements for
facilities and services.

3. Systems designers and users are responsible for main-
taining integrity of systems and privacy of files, although

COMPUTERS — AND WORLD LAW

suppliers of data processing and communications equipment
are responsible for offering desired safeguard capabilities at
reasonable cost.

4, It is necessary and desirable that regulation of common
carrier facilities continue, but' that boundaries of the regu-
lated activities be redefined in keeping with changing tech-
nologies and industry standardization efforts.

5. Information systems, within which communications ac-
tivity is an integral part but incidental to system objectives,
should not be restricted or discriminated against in relation
to: foreign attachments, interconnection of private and com-
mon carriers, resale of system services, or capacity and variety
of common carrier facilities.

Elio R. Rotolo, president of AIIE, commented: “We share
the concern of the FCC on problems presented by the inter-
dependence of computer and communication services and fa-
cilities. The AIIE and its Board of Trustees also reflects its
obligation and that of all professional industrial engineers to
achieve economical and effective use of the resources of in-
dustry, service and government.”

(Based on a report in Law and Computer Technology, January, 1968, (Vol. 1, No. 1), 40 pages, published by the
Section on Law and Computer Technology, World Peace Through Law Center, 839 17th St. N.W., Washington,

D.C. 20006.)

More than 2500 lawyers and high court judges from over
100 nations attended the third World Conference on World
Peace Through Law and the first World Assembly of Judges
in Geneva, Switzerland, last summer. The purpose of the
Conference was to work toward the development of interna-
tional law for future world peace.

The Conference was opened at the Palais des Nations
(Peace Palace) with an impressive procession of more than
250 supreme court judges from around the world, dressed in
their ceremonial attire.

During the Conference, delegates endorsed a proposal for
the establishment of a Center for the Computerization of Law
Internationally. The Center, to be located in Geneva, will
house a computer whose memory store will eventually include
the legal codes and laws of every nation. Utilizing such a
computer, a lawyer from anywhere in the world could dial a

425 COMPUTER PROGRAMS AVAILABLE

International Computer Programs
5704 N. Guilford Ave.
Indianapolis, Ind. 46220

Vol. 2, No. 1, the January 1968 issue, of I.C.P. Quarterly
(which contains no advertising), catalogs more than 425 fully
operational, documented and/or supported computer pro-
grams. These programs are offered for sale, lease, franchise,
or at a nominal cost by private corporations, individuals, or
government agencies throughout the United States and Can-
ada.

The catalog contains separate indexes for commercial,
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set of digits on a telex or other communication device linked
to the computer and obtain all the references needed on a
case involving international law within a matter of seconds.

Besides its uses in day-to-day legal cases, such a computer
could be used to help mediate disputes between nations by
providing the precedents and information relating to such
matters. The computer could also help developing countries
or newly-independent nations to find a law code best suited
to their needs.

Is it not possible that such a proposal could .expand today’s
information explosion into a law explosion? Perhaps the
groundwork has been laid for the establishment of a world
law system so useful and credible as to eliminate today’s re-
liance upon force as the ultimate factor in international rela-
tions.

utility, and scientific/engineering computer programs. Pages
41 to 62 list programs available from COSMIC, the Com-
puter Software Management and Information Center, estab-
lished through a contract with the National Aeronautics and
Space Administration. The center is located at the Computer
Center, University of Georgia, Athens, Ga. 30601.

Copies and additional information can be obtained from
the above address.
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REFUND OF OVERPAYMENT OF SOCIAL
SECURITY TAX BY MUTLIPLE EMPLOYERS

Mrs. Helen Solem, Accountant
666 E. Main
Hillsboro, Ore. 97123

At present there is an unfair extra Social Security tax im-
posed upon some employers who hire individuals who have
worked for more than one employer during the year.

The employee, according to present income tax law, who
overcontributes to Social Security through payroll withhold-
ing, can apply for the refund in his income tax return. There
is no provision made for a refund to the employer, who, of
course, has contributed a like amount into Social Security.

This is more important to some industries than others. The
construction industry is perhaps the largest single over-contrib-
utor with Longshoremen a close second. The majority of
construction workers are hired from a union hall to work on
a specific job. This could mean several jobs during the year
and several employers,

Conceivably the employer’s refund could be difficult to
administer. However, it would seem that with computers
auditing tax returns so effectively, it would be relatively simple
to select employee returns which show an overpayment of
Social Security tax. Then from them compute the amount of
credit due each employer on the basis of the portion of his
total contribution. At present $290.40 is the maximum con-
tribution required. Suppose exactly double that amount had
actually been contributed, $580.80, by three employers. There-
fore, a $290.40 refund should be given to employers as follows:

Social Security Refund

Paid as Shown % of due
Employer on W-2 Form Overpayment  Employer
Ist Employer $ 60.40 10% of $290.40 = $ 29.04
2nd Employer 230.00 409% of 290.40 = 116:16
3rd Employer 290.40 50% of 290.40 = 145.20

Also another possible solution would be for employers to
determine their own credit by simply requiring employees to
give them copies of their W-2 forms and then compute and
apply for their own credit. We roughly performed such a
computation for one contractor who does about $1,500,000
worth of business here in the Northwest each year and found
he’d ovérpaid approximately $1,200, a sum he very much de-
sires to have refunded to him.

Anything you and your readers can do to help solve this
problem will be greatly appreciated.

1968 FALL JOINT COMPUTER
CONFERENCE — CALL FOR PAPERS

Robert H. Glaser

Technical Program Committee Chairman
1968 Fall Joint Computer Conference
P.O. Box 2309

Stanford, Calif. 94305

The 1968 Fall Joint Computer Conference will be held in
San Francisco, Calif. December 9-11. Papers are invited on
all aspects of the state-of-the-art in hardware, software, sys-
tems, and applications.

Only new papers which have not been published are
cligible. TFive draft copies of the entire paper (up to 7500
words) and 100-150 word abstracts are due by May 12, 1968.
Rough illustrations should also be included.

Papers should be submitted to. the above address.
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CONTRIBUTIONS WELCOME TO “WHO'S
WHO IN THE COMPUTER FIELD"

The Fifth Edition of Who’s Who in the Computer Field
will be published by Computers and Automation during 1968,
We plan to include over 10,000 capsule biographies of per-
sons who have distinguished themselves in the field of com-
puters and data processing. If you wish to be considered
for inclusion in Who’s Who, please complete the following
form (which may be copied on any piece of paper):

1. Name? (Please print)

2. Home Address?

3. Organization?

4. Tts Address?

5. Your Title?

6. Your Main Interests?
Applications () Mathematics ()
Business () Programming ()
Construction () Sales ()
Design () Systems ()
Logic () Other ()
Management () (Please specify)

7. Year of Birth?
8. Education and degrees?
9. Year Entered Computer Field?
10. Occupation
11. Publications,

Information?

Honors, Memberships, and Other

(attach paper if needed)
12. Associates or friends who should be sent “Who’s
Who” entry forms?
Name and Address

When completed, please send to:
Who’s Who Editor, Computers and Automation,
815 Washington St., Newtonville, Mass. 02160

SHOULD YOUR ORGANIZATION BE IN
“THE COMPUTER DIRECTORY AND
BUYERS’ GUIDE, 1968"?

The 14th Annual Edition of the Computer Directory and
Buyers’ Guide, 1968 (the regular June issue of Computers
and Automation) is being prepared. If your organization is
a new one in the field of computers and data processing,
please ask for forms for your free entries: write to Directory
Editor, Computers and Automation, 815 Washington St.,
Newtonville, Mass. 02160.

Closing date for receipt of information is March 20, 1968.

ANNOUNCEMENT

The proposed acquisition of Berkeley Enterprises, Inc.,
(publisher of Computers and Automation) as a wholly-owned
independent subsidiary of Brandon Applied Systems, Inc.,
has been cancelled by mutual consent.

(Please turn to page 46)
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X =2ZY 4+ 12 COS (CM-3)"

what say?

“FISCAL BUDGET 1962...%$3,765,574.32"
“SALES A3646...$12,000...6-10-65"
“SHIPPED 5-5-65...9 GROSS"

“INVENTORY J-67443-A...12 UNITS"”

tell it to the new CONTROL DATA" 3300/3500
time-sharing systems for business/scientific computing

CONTROL DATA 3300/3500 Computer Systems introduce time-
sharing tailored to your individual data processing or computational
requirements, with new flexibility ideal for a whole spectrum of
medium to high performance needs. Here is power to make business
more scientific — scientific problem-solving more businesslike.
And with the comprehensive range of Control Data peripherals
available to you (many of them shown here) information can be
input and output in any preferred format, from widely separated
locations. 3300/3500 Systems talk the language of research —
production control — engineering — accounting — business man-
agement — you name it. And, talk the language of ordinary indi-
viduals, through people-oriented peripherals, newest breed of
Control Data |/0 devices that permit scores of people to use 3300/
3500 Computer power simultaneously as if the system were totally
dedicated to each user. 3300/3500 Computers offer a choice of

several power configurations . . . automatic program relocation
features . . . main core memory of over one million characters . . .
1.25 or 0.8 microsecond central memory cycle. .. new and power-
ful commercial data processing instructions. . . improved perform-
ance from existing software library . . . new time-sharing software
systems. We can provide complete documentation, hardware and
software demonstration, and practically immediate delivery!

and talk about price/performance

. . . better than anything yet, even from Control Data: If you're
paying $10,000 or more monthly it's well worth looking into the
CONTROL DATA 3300/3500 Time-Sharing Systems. They're no
mere experimental beginnings, but the first concrete and proven
time-sharing systems in their price/power class. For information con-
tact our representative in your area; or write our Minneapolis address.

CONTROL DATA

Dept. P-38 8100 34th AVE. SO., MINNEAPOLIS, MINN. 55440

Designate No. 39 on Reader Service Card

CORPORATION



Education Through Remote Terminals —

THE UNIVERSITY OF GEORGIA COMPUTER NETWORK

James L. Carmon, Ph.D.

Professor of Statistics and Director of the Computer Center

Univ. of Georgia
Athens, Ga.

“The purpose of the system is to make the computer an extension of
the researcher’s intelligence, intuition, and creativity — and, as a result,
make him more productive than ever before.”

Today, the Computer Center at the University of Georgia
has a very powerful central computer and more than two
dozen remote terminals of various types in various locations
for time-shared access. These terminals make available to re-
searchers, administrators, and students a time-shared comput-
ing system which provides each user with as much functional
freedom as he would have at the main console of the com-
puter all to himself.

Whatever may be his discipline or applications, the user
is not forced to modify them because of equipment or pro-
gramming limitations.

As a result, we are not simply making the computer ter-
minal “as handy as a desk calculator”. We are, hopefully,
developing a degree of excellence in the service we offer the
user. By not imposing limitations, the terminal becomes an
extension of the user’s thought processes, enabling him to bet-
ter bring his intuition into use.

The power of the computer system — an IBM System/360
Model 65 — appears to the user to be entirely his, and solely
at his disposal. Where it is located, or how it works, is of no
importance to him. Nor is the fact that his terminal is just
one of the many linked to the system, which — in addition to
the real-time network — is simultaneously processing about 14
production programs.

An unusual situation at the University of Georgia further
increases the computing capacity available to users. Many
large computer centers are located at engineering schools,
where applications are concentrated, and a considerable
amount of computer time is required for student use on home-
work problems. But the University of Georgia has no engi-
neering school, and so applications spread across a very broad
spectrum and generally do not include heavy homework loads
for students.
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Simulation Programs

With more computer time available, a greater number
and variety of applications can be handled — particularly
complex simulation programs. While simulation programs
are most demanding of computer time and power, they
are also one of the researcher’s most valuable tools. Simula-
tion, or mathematical modeling, cuts development costs and
time, and makes possible research and experimentation that
would otherwise be impractical.

Terminal Locations

Indicative of the broad areas the Computing Center serves,
are the terminal locations. They include:

® Nineteen typewriter-like terminals. Two in the Business
School; eight in the Computer Center; four in the li-
brary; and one each in the Departments of Chemistry,
Ecology, Psychology, School of Forestry, and in the
Department of Physiology of the School of Veterinary
Medicine.

Dr. James L. Carmon graduated from
the University of Georgia with a Bachelor
of Science degree in 1948. He received an
M.S. at the University of Maryland in
1950, and a Ph.D. at North Carolina State
in 1955. He became Director of the Com-
puter Center at the University of Georgia
in 1958. He is a member of Phi Kappa
Phi, Sigma Xi, the Biometric Society, the
Association for Computing Machinery, and
the Ametican Genetic Association.
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® Five graphic display terminals. Two terminals located
in the Department of Statistics and another in the
Computer Center are equipped with “light pens” which
can be used to alter the material displayed. The Com-
puter Center also has two graphic display units with-
out pens.

® Three more typewriter-like terminals. These terminals,
which can also transmit punched cards, are located in
the Department of Political Science, at the Georgia
State Fire Laboratory in Macon, and at Georgia Tech.

e A satellite computer. A smaller computer, a 360/30,
is located in the Registrar’s Office and serves as the
remote terminal for the administrative offices.

Ultimately, we expect about 200 terminals, in a state-wide
network linking every small college in Georgia with the Sys-
tem/360. Agricultural experiment stations up to 250 miles
away will also be connected. All of these remote terminals
will be provided with the same type of service as the terminal
users on campus. The terminals will permit the researcher
to utilize additional data for simulation programs, to enter
research data for instantaneous analysis, to handle administra-
tive tasks, to engage in computer assisted instruction (CATI}),
and the like.

Modes of Operation

To make this possible, the terminals operate in three
“modes”:

(1) As interpretive compilers;
(2) As remote job-entry facilities; and
(3) For problem-program-researcher conversation.

Languages

In some systems, terminals are restricted to a specific lan-
guage. At the University of Georgia, the languages available
at the terminals include FORTRAN, COBOL, PL/1, and an
assembly language. The user also has conversational capacity.

We have also developed a simple, cognate vocabulary to
inform the system of the researcher’s needs. This control
language tells the input-output devices what compilation is
necessary and when, and generates machine language.

Consultants

To make the best use of the time-shared system, we have
assembled a diverse consulting staff who work with various
departments in developing applications. Included are a chem-
ist, physicist, mathematician, statistician, accountant, physiolo-
gist, forester, and educator — eight people who do consulting,
their own private research, and nothing else. Another four or
five people also assist in consulting. Some of these are accom-
plished computer people, and all of them thoroughly under-
stand the computing system.

Variety of Jobs

The Computer Center currently processes a wide variety
of jobs. Here are some of them:

® Real-time experimentation, in the School of Veterinary
Medicine, with the animal “patient” linked directly to the
computer to measure physiological functions.

e Experiments in simulation of the learning process at the
College of Education, to develop CAI, and also to assist the
college’s Department on Special Education in studying the
learning processes of the retarded.

® Several types of simulation of biological systems. For
example, simulation in genetic research is slow by other
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Using a typewriter-like time-sharing terminal in the
Department of Physiology of the School of Veterinary
Medicine, a research associate has as much functional
freedom as he would have at the main console of the

computer.

means because the change of generations is slow. But we can
simulate 20 generations in 20 minutes on the computer, and
can study the effects of various genetic hypotheses that we
couldn’t test practically in real life because of time.

® In one project, we have modeled the blood system of the
body to study oxygen-carrying activities. By inserting various
parameters of oxygen saturation, we can calculate the effect
on various cells, such as brain cells.

e In related work, we have conducted heart-modeling stud-
ies. We produce a simulated clectrocardiogram on the com-
puter, with variations we could not create with a live patient,
to get insight into how the patient would react. As a further
step, we can combine the blood system model and the heart
model to calculate how long a person could be “dead” with-
out irreparable brain damage.

Forestry Simulation

e Using a Forestry Operations Simulator, we simulate a
forest, and do inventory and cutting projections as part of a
complete forestry management system. This system was de-
veloped jointly by the Computer Center and the School of
Forestry.

® Also under study are the ecological effects which might
be caused by the construction of a new Atlantic-Pacific Canal
by nuclear explosives. Eight employees are on the Isthmus
of Panama gathering data from which we will analyze poten-
tial radiation hazards.

e We have developed a national model to determine the
minimum land required to provide food and fiber for the pro-
jected population of the United States. This simulation
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program was developed by the Department of Agricultural
Economics.

e Simulation is used in school administration in the design
and construction of all junior colleges in Georgia. We simu-
late the curriculum, projected student growth, and needs for
structures, based on student load at the end of five years, ten
years, etc. This simulation includes specific figures, such as
the space required for laboratories, administration, class
rooms, etc.

® Plans are underway to automate the University Library
to include: real-time remote inquiry for index information;
computer-produced lists of publications; abstracts of their
contents; etc.

Weather Modification

® Under contract from the U.S. Navy, we are studying sta-
tistics regarding weather modification. Ultimately, this will
involve 40 automatic weather recording stations in the Savan-
nah area, collecting 16 weather parameters. These statistics
will be used to determine the most opportune time to seed
clouds to produce rain for that particular environment.
Weather-pattern studies are also involved.

® Rainfall probability studies have been run for vegetable
growers in southern Georgia, as a guide to planting various
crops so that they will receive rain at the optimum point in
the growing cycle.

® Our sawmill simulation program, now used in several
mills, considers the location of knots and their shapes. in de-
termining the way a trunk should be sawed to get the greatest
quantity of high-quality lumber.

e The Modern Foreign Language Department utilizes the
Computer Center for many projects, such as analyzing changes
in Spanish over the years, and conversion of new French to
old French, to ease translation of ancient documents.

e A somewhat similar project, in the Department of Hu-
manities, involves studies how verbs, participles, gerunds, and
infinitives were introduced into the English language.

Student Scheduling

e We handle student scheduling for 20 to 30 high schools
in Georgia, Tennessee, and Florida. Included are modular
scheduling, class rolls, etc., utilizing a program called Gen-
eralized Academic Simulation Program.

® The program and sensors for automating a modern tex-
tile mill have just been developed here. Essentially this is a
process-control application, with looms, carding equipment,
and winders linked to the mill’s computer.

® Our own student records, student admissions, budgetary
matters, and space utilization are processed through the satel-
lite computer in the administrative EDP center. Later, stu-
dent registration, inventory control, and personnel processing
will be added.

o A Sales Management Organization Game (SMOG) is
used: with all undergraduate sales management courses; for
seminars for professional sales managers; and for aiding other
colleges and business organizations. SMOG simulates a
national sales force: to determine if a sales representative is
profitable; to indicate how to select a top sales rep; to deter-
mine the breakeven points on territories; to select territories;
and to forecast sales based on seasonal and cyclical factors.

COSMIC

® The Computer Software Management and Information
Center (COSMIC) is funded by the National Aeronautics
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and Space Administration (NASA) and co-sponsored by the
University of Georgia to make space-effort programs avail-
able to industry. For instance, we disseminated one program,
which cost a NASA contractor $5 million to develop, to
industry, just for the handling cost. This is part of NASA’s
function to make new space-age technology available to
American industry. Several information centers have been
set up under this program, ours heing the only one for soft-
ware. During the first year under COSMIC, we distributed
about 1000 separate programs, or 10,000 documents, with
universities ordering about 25 percent. We also serve as
informational liaison to help the user make the program
operational in a minimal environment; this requires us to
maintain a highly-diverse’ staff.

Football Scouting

® SCOUT, a program we wrote for the Athletic Associa-
tion, is one of the few programs which we do not make avail-
able to other computer centers. Under SCOUT, football,
scouts look over next week’s opponents and enter scouting
reports. The system prints a report on the strengths and
weaknesses of the offensive and defensive maneuvers of the
opposition, including the frequency and relationship to posi-
tions on the field, for example. SCOUT gives our coaches
much more information by Sunday than was previously avail-
able by mid-week. To date, we have had more than 300 in-
quiries in regard to this system from universities and profes-
sional football teams.

Our future plans include the automation of all information
on research grants and contracts, so that the Director of Re-
search can find out anything he wants to know about any
grant including a summary of the dollars available from the
granting agencies. We also plan a linked publications pro-
gram to show where the research material is being printed.

The terminals with light pens which we now have will be
used shortly: in electrical circuit design, for research in physi-
ology; and for curve-fitting by the Statistics Department, in
actual classroom lectures.

The Computer Center is currently handling many other
projects, including helping to evaluate missile flights at Red-
stone Arsenal, working on a steel mill inventory in Florida,
planning for commercial uses of nuclear power in New York
City, simulating traffic flow on the highways of four states,
and conducting war games for the military. We look upon
the center as a regional resource, and offer assistance not only
to the university, but to outside agencies ranging from the
very small to the very large in government, education, in-
dustry, and business.

Master's Degree in Computer Science

To continue this assistance requires not only broad systems
design, but a rescarch capability to further that design. To
build the capability, we will offer a Master’s Degree program
in Computer Science this year so that we can start training
systematically our own research specialists.

The center is under the direction of the university’s Vice
President of Research, Dr. R. C. Anderson, and is operated
three shifts a day, seven days a week. Our overall staff is 120

people — a considerable growth since the establishment of
the center in 1958, when we had two keypunches and two
operators.

Despite an array of equipment valued at $8 to $10 million,
we realize that our capacity is limited. But we hope that our
potential is unlimited, particularly with the big increment
from the time-shared terminal system.
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COMPUTER TRAINING IN PRIVATE SCHOOLS

Swen A. Larsen

Vice President for Education Centers
Computer Learning Corp.

6201 Leesburg Pike

Falls Church, Va. 22044

Much has been written on the subject of the remarkable
growth of the computer industry over the past decade. One
of the most perplexing problems brought about by this
growth is the shortage of well-trained people for entry level
jobs, for professional level jobs, and for managerial level posi-
tions where the executive has a computer center within his
organization. While our public education institutions from
the high school through the university have made progress
in the development and presentation of training programs,
the fact of the matter is they are not training enough people
to meet the needs of the industry.

The gap that exists between the ability of our public edu-
cational system and the personnel needs of ‘the industry is
an ever-widening one. It is perhaps a truism that when such
gaps have developed in our society in the past, our economic
system is so organized that private enterprise has moved in
to close the gap. This gap then accounts for the proliferation
of privately owned computer training facilities over the past
five to ten years. As one might expect, the quality of these
schools will vary from the highest to the lowest. Professional
societies such as the Association for Computing Machinery
(ACM) and the Data Processing Management Association
(DPMA) recognize that they have a certain degree of respon-
sibility in that they must concern themselves with this diver-
gence in quality. Some of these societies are now taking steps
to educate ‘the public with relation to the things to look for
in the selection of a good school. An example of such a step
is the action taken by ACM in January of this year to establish
their new ACM Accreditation Committee under the able
leadership of Dr. Carl Hammer of UNIVAC. The Federal
Trade Commission and Better Business Bureaus have also
taken an active interest in this situation.

Antipathy Between Education and Industry

Another factor which causes concern over the very existence
of these private training establishments is the long-standing
antipathy that exists between the educational community and
the world of commerce. This distrust is typified by several
recent statements made by spokesmen for industry and educa-
tion. In the first instance, FORTUNE magazine, which can
perhaps be considered a spokesman for industry, recently com-
mented on educational programs provided by industry on the
one hand, and by the schools on the other hand. FORTUNE
said,
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“Now we can sce how special government and corpora-
tion educational programs, using methods different from
those of the school system, are producing astonishingly
good results among Negro dropouts. Thus we acquire a
comparative basis for judging how inflexible, unimagina-
tive, unenterprising, and ineffective our bureaucratically
ossified school system, in toto, has become.”®

In the second instance, consider the following testimony
given last August to the Education Sub-committee of the
U.S. Senate by a major national educational association:

“. .. direct contracts between the U.S. Office of Educa-
tion and profit-making agencies are inherently wrong . . .
the constant effort on the part of the Office of Education
to secure authority for the Commissioner to bypass the
public and private nonprofit education agencies and deal
with profit-makers is in our opinion, the most dangerous
educational proposal ever to come before the Congress.”’

These two opinions, which are poles apart, illustrate the
distrust with which private educational endeavors are viewed
by members of the educational community. The American
Council 'on Education recently suggested that perhaps the
time has come for the educational community and industry to
re-examine their long-standing antipathy toward involvement
in mutual problems.

The Need In Numbers

Regardless of which side of the fence one happens to be
on, the simple fact is that an urgent need exists for well-
trained people for the computer industry. Further, the per-
sonnel officer, charged with the responsibility for hiring com-
puter personnel, will turn to any source that provides well-
trained people. Moody’s Computer Industry Survey forecasts
that by 1970, we will require a total of 220,000 programmers,
190,000 analysts, 85,000 EDP managers and supervisors to
staff 55,000 installations. If, as some experts suggest, there
are 75,000 computer installations by that date, the need for
people will be correspondingly more acute. If we stay with
the more conservative figure, this is a recap of the numbers
of additional people that will have to be trained in the next
couple of years: 100,000 programmers, 130,000 analysts, and
over 50,000 EDP managers and supervisors. Of these 50,000
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“Our greatest need in the future will be for “information middlemen’
... who perform the tasks of information collection, processing, analysis
and distribution; who design the various new applications; and who
serve as the interpreters of the needs of the physician, the teacher, the
lawyer, and the businessman.”

EDP managers and supervisors, 10,000 are needed to replace
an estimated 25% of the ones now holding these positions,
but who are not fully qualified.

Recognizing this monumental training task, there can be
little doubt that quality computer training schools will play
an ever-expanding role in supplementing the training now
provided by computer manufacturers and computer users.
The use of the term “quality” schools is intended to describe
those schools which fully recognize that, in the final analysis,
the only schools that can hope to prosper are those that offer
quality training. These schools — and there are many of
them — have made a fine reputation for themselves over the
years.

Having described some of the forces that brought private
computer schools into existence, let us now consider the areas
in which training will be needed over the years. If we look
at this from a vertical standpoint with the entry-level worker
at the bottom of the scale and the executive at top, we can
certainly say that the greatest need in numbers exists at the
entry and technician levels followed in close succession by the
need for workers at the professional and executive levels. A
definition of terms would perhaps clarify what is meant by
these expressions:

Entry Level: These positions are normally filled by
people with a minimum of a high school education and
no previous experience in the field of data handling. At
this level we envision a wide variety of jobs beginning
with such titles as Program Librarian, Data Indexer,
Data Coder, Data Control Clerk, Production Coordina-

tor, Computer Operator and Data Processing Technical
Writer.

Technician Level: These jobs include Programmers,
Quality Assurance Technicians and Installation and
Maintenance Technicians. Training at this level is more
intensive than at the entry level. In many instances, peo-
ple working at the technician level will have had related
work experience or a year or two of post high school
education or training prior-to embarking on the training
required to qualify for this level of work.

Professional Level: These jobs include experienced Pro-
grammers, Systems Analysts, Customer Engineers, Appli-
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cation Analysts, and supervisory people also working in
these skill areas. Training at this level is generally in-.
tended to keep the professional abreast of the state-of-
the-art, to familiarize him with new technological ad-
vances, or to expand his field of proficiency from pro-
gramming into that of systems analysis and design. The
people who fill these positions are generally the operating
personnel working for the computer manufacturer, or the
computer user.

Executive Level: Top administrators, general managers,
vice presidents, and presidents are included at this level.
Training at this level is non-technical and is intended to
familiarize the executive with the capabilities and limita-
tions of the computer as a tool of management. Training
courses here should also be concerned with the costs of
the computer center: the cost of recruiting and training
computer personnel, the cost of personnel turnover, the
cost of both software and hardware, and the cost of sys-
tem development and design. Other courses at the ex-
ecutive level would be oriented toward such areas as the
evaluation and selection of computers. The intent of
these courses, generally, is to provide the executive with
a clear understanding of what efficient use he can make
of his computer system so that he is not completely at
the mercy of his technical staff.

Viewed from a more horizontal perspective, James H.
Binger, Chairman of the Board of Honeywell, Inc., looks at
the problem this way. In an address before the Executive
Club of Chicago, Mr. Binger suggested that our greatest need
in the future will be for “information middlemen”. These he
describes as the specialists of information technology who
perform the tasks of information collection, processing, analysis
and distribution; who design the various new applications;
and who serve as the interpreters of-the needs of the physi-
cian, the teacher, the lawyer and the businessman. He went
on to suggest that the present number of 200,000 information
middlemen will swell to more than a million by 1975.

TIME magazine describes this shortage of talent as a

“scramble for manpower in which want ads bulge with
invitations to housewives and high school graduates to
take up programming. Corporations shamelessly pirate
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cach other’s help, then pump captured employees for
names of more candidates for raiding, Specialized re-
cruiting firms have sprung up collecting bonuses of up
to $2,000 per programmer. The competition has put
programming among the U.S.’s best paid technical. occu-
pations. Qualified person’s with computer training can
land $7,000 a year jobs; the pay goes to $10,000 after
two years, and a five-year veteran (at age 25 or so) will
often draw $14,000. Top creative experts may earn
$22,000 and up.”?

Training programs for the entry-level jobs described above
are normally of short duration, from a couple of weeks to a
few months. Many computer users train their own clerical
staffs for these tasks, and the training that is provided is often
of the on-the-job variety. These tasks generally do not de-
mand a high degree of aptitude other than a careful attention
to detail and accuracy. There are a sizable number of pro-
fessional programmers in the industry today who got their
start at this level with unit record systems or as data coders.

Training for Technicians

From the standpoint of numbers, the greatest need for well-
trained people is at the technician level. These programming
and computer maintenance tasks do require a degree of ap-
titude which any good school will determine through the use
of entrance tests. These tests are normally given at no cost
to the prospective student. In spite of this requirement for
aptitude, experience indicates that a high degree of motiva-
tion often compensates for a marginal level of aptitude. There
are still a few people in the computer industry — intellectual
snobs if you will — who insist that one must be a college
graduate to be a successful programmer. Everyone is ready
to admit, however, that the customer engineer (concerned
with installation, maintenance or quality assurance) needs
only some good technical training beyond high school. Train-
ing for technician level tasks may be obtained from computer
manufacturers and private computer schools, but is difficult
to find very much of this level of training in the public
schools. Where data processing courses are included in the
post-high school curriculum, considerable attention is often
paid to unit record systems at the expense of computer sys-
tems. For this reason, the graduate of these post high school
courses is not very well equipped to begin work as a technician
level programmer or maintenance man.

Training programs for the professional are slowly expand-
ing, but the preponderance of this level of training is available
at colleges and universities or in the training departments of
corporations concerned with the manufacture or use of com-
puters. A limited number of private computer schools now
offer training for the computer professional and it is expected
that the quality and variety of these courses taught by pro-
prietary schools will grow to meet the expanding need for
professionals. The need for experienced programmers, ana-
lysts, and customer engineers at the professional level is so
acute that the expansion of the computer industry is actually
impaired by this shortage.

The need for training at the management level was high-
lighted in a recent Presidential memorandum which began
as follows:

“I want the head of every Federal agency to explore
and apply all possible means to usg the electronic com-
puter to do a better job. (and) manage computer activity
at the lowest possible cost.

I want my administration to give priority emphasis to
both of these objectives — nothing less will suffice.

The electronic computer is having a greater impact
on what the government does and how it does it than
any other product of modern technology.”’
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The Manager's Plight

A similar situation exists in industry: The top operating
éxecutive — thé one who makes the key decisions — came
into this position of responsibility before the computer revolu-
tion. Of all of the men on the organization chart, he is prob-
ably the one in the greatest need of knowledge of the com-
puter. Two computer experts describe the manager’s plight
in this way.

“The executive is likely to be baffled, or confused, or
snowed. He has confidence in his firms EDP manager,
but he doesn’t understand the jargon that he hears, nor
does he comprehend what can be effected from the tools
he controls. It is a natural human trait to want to con-
fess ignorance of something that one feels one should
know.”s

Fortunately, progress is being made in the quality and
quantity of courses available at the managerial level. A num-
ber of private EDP training concerns now offers seminars
in major cities around the world. These seminars or work-
shops range from a one to a five-day period and are designed
to teach the executive how to use his computer as a tool of
management.

Evaluating Schools

When a young man or woman contemplates a career which
calls for training outside of the public school system, he can
usually turn to his school counselor for good advice. This is
not always the case, however, when computer training is con-
sidered, because this field is so new and has grown so rapidly
that many counselors and parents are not familiar with the
facts. To assist school counselors, parents and interested stu-
dents, I have developed a test which is designed to provide
some insights into what to look for when one considers a
computer school. (See Figure 1.) This test is designed for
use in the selection of a computer school which teaches
courses at the entry and technician levels only. People seek-
ing courses at the professional and executive levels generally
have enough experience that they can recognize quality train-
ing programs, and if they cannot, they know where to turn
for advice.

In summary, the future is bright for the young man or
woman seeking a career in the computer industry. The need
for talent is urgent. In the future we will see better courses
of instruction through the good efforts of such organizations
as the Engineers Joint Council and the DPMA Certificate
program. Additionally, we must seek to encourage better
communications among the people in the computer industry,
in educational circles, in government and in business. Efforts
to facilitate this improved communications are being spon-
sored by such societies as ACM and DPMA and by the As-
sociation for Educational Data Systems.

NOTES

1 FORTUNE, January 1968, “The Deeper Shame of Our
Cities” by Max Ways, page 133.

2 Remarks made by Dr. Samuel Halperin, Deputy Assistant
Secretary for Legislation, U.S. Department of Health, Edu-
cation and Welfare, at Project ARISTOTLE Symposium,
Washington, D.C. on December 6, 1967.

3 TIME Magazine, August 18, 1967 “Computers, The Soft-
ware Snarl” Page 76.

4+ Memorandum from President Lyndon B. Johnson to Heads
of Departments and Agencies dated 28 June, 1966.

5 Business Automation, May 1966, “Let’s Close The Knowl-
edge Gap at The Top” by Fred Gruenberger and Richard
H. Hill, page 39.
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Figure 1.

A TEST FOR EVALUATING COMPUTER TRAINING SCHOOLS

ADVERTISING:
1. Does the school suggest an affiliation with IBM by printing these three letters in large, bold-
face type?
2. Does the advertisement suggest that the school will lend the student money for tuition?
3. Does the school suggest that a high school graduate can start at a salary of $10, 000 per year?
4. When you first looked at the advertisement, did you think it was a HELP WANTED ad?
5. Does the school guarantee the graduate a job?

APTITUDE TESTING:
6. Does the school give aptitude or entrance exams?
7. Will the school permit you to take the aptitude test in your home?
8. Were you advised what the passing score was before you took the exam?
9. Were you required to make a down payment before the test was given?
10. Are people who fail the test given the opportunity to try the course briefly to get the hang of it?

FACILITIES:
11. Are the classrooms well-lighted and equipped with necessary instructional devices and train-
ing aids?

12. Are there computers on the premises for training purposes?
13. Is the atmosphere in the classrooms and the school conducive to a learning situation?
14. Does the average class size exceed 20 students?

STAFF:
15. Are the instructors experienced in teaching, as well as in the applications of computers?
16. Does the managerial staff of the school have experience in education and the use of computers?

STANDARDS:

18. Does the school have a reasonable refund policy?

19. Did you get the impression that representatives of the school understood the professional and
technical standards required by employers?

20. Do students fail the course for academic reasons?

21. Were you encouraged to visit other schools before making up your mind?

22. Did the admissions representative make derogatory remarks about other computer schools in
the area?

23. Did the admissions representative encourage you to enroll because of price considerations or
the length of his course?

24. Was there a course outline available showing the number of hours devoted to each segment of
the course?

25. Is COBOL treated as the most important language in the programming course?

ADVICE AND ASSISTANCE:

26. Did you seek advice from a high school or college counselor in your area regarding the school
of your choice? :

27. Did you contact the Better Business Bureau in your area for information on the school?

28. Did you know that your State Board of Education may be able to provide you with useful advice
regarding computer schools?

29. Did you contact members of professional organizations such as the Association for Computing
Machinery or the Data Processing Management Association for information on computer
schools in your area?

30. Did you know that accrediting agencies such as the National Association of Trade and Tech-
nical Schools and the Accrediting Commission for Business Schools provide useful informa-
tion regarding computer schools?

be a sound investment in your future.

17. Were you given the opportunity to speak with members of the instructional and managerial staffs? Yes X No

If after visiting a computer training school your answers are the same as the ones marked X on this test,
then you can be reasonably certain that you have found a good school and the money spent for your training will

Yes X No

Yes X No
Yes X No

Yes X No
Yes X No
Yes No X

Yes No X
Yes X No

Yes X No

Yes X No

Yes X No
Yes X No

Yes X No

Yes X No
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COMPUTERS IN HIGH SCHOOLS -

A "HANDS ON" APPROACH

Joan K. Fine

Digital Equipment Corp.
146 Main St.

Maynard, Mass. 01754

“Upper elementary students can often learn
high level (conversational mode) programming
languages and the binary system faster than the
average adult.”

Students at South Windsor High School, Wapping, Conn., use a
computer for a computer science course, as well as extra-cur-
ricular activities.

About four years ago, educators and computer experts were
forecasting that some day well into the future computers
would be small enough and priced low enough to be used in
high school classrooms. In 1966, this forecast proved correct
as Pomfret School in Pomfret, Connecticut installed a PDP-8
system (Computers and Automation, March 1967). Since
that time, small computers have been installed in classrooms
from coast to coast.

A variety of installations have shown several advantages
to a “Hands On” approach to the use of computers in high
schools. Teachers have found the physical presence of the
computer in the classroom to be a stimulant to the student.
Most users find the availability of a small computer in the
school an advantage because interested students are able to
use it during off-hours. Cost is a third significant factor.
Small computers, which are now priced as low as $10,000,
may be purchased outright. Leasing plans also are available,
bringing the cost as low as $400-$500 per month on a three-
year contract.

Diversity of Applications

Not every installation follows an identical pattern. Student
bodies differ from one school to the next, from private
schools with 100% of the graduates going to college, to
heterogeneous public high schools with 409% of the students
going on to college. Individual teachers and school systems
also have different objectives. The computer requires one
approach when used as an aid in math courses to teach a
large percentage of students to program in Fortran or a con-
versational mode language. Teaching only those interested
students who elect to take a computer science course re-
quires a different approach. Here, a range of programming
skills from machine language through high level software
is taught. In this way, the student is introduced to computer
technology, regardless of whether he will find his place as a
technician, a programmer, or a research physicist. And, of
course, applications vary with the length of time the teacher
has used the computer.

Languages

Computer manufacturers and software companies are be-
coming more keenly aware of the educational market and its
special needs for a powerful, but easy-to-learn language. Con-
versational mode languages have been written and are avail-
able, sometimes free of charge, from selected companies.
Digital Equipment Corporation’s newly announced FOCAL¥*
language, for example, can be used for problem solving as
well as teaching. Finding roots using Newton’s method, gen-
erating trig and log tables and solving statistical problems
(matrices) are some of the uses a student can make of the
new software, without having to become an expert pro-
grammer first.

Upper elementary students can often learn high level
(conversational mode) programming languages and the bi-
nary number system faster than the average adult. With
the Hands On approach, the computer is not dedicated to
just one programming language, but has available the whole

*Trademark of Digital Equipment Corp.
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range from machine language through high level, conversa-
tional mode. In addition to the primary use of the computer
as a tool to teach math and science, courses in computer
science and all levels of programming can be added to the
curriculum to prepare students for the technological ad-
vance this generation faces.

Computer Combined With Closed-Circuit TV

At the Highland Park and Deerfield High Schools in Dis-
trict 113 in Illinois, a small, general-purpose, scientific com-
puter resides at Deerfield, with an experimental data phone
connection to Highland Park High School. According to Mike
Doren, Math Lab Director, Deerfield has two primary pur-
poses for the computer: “l. To demonstrate concepts in
mathematics to all levels of classes; and 2. To teach actual
computer programming and operation.”

To implement the first phase, eight teachers from both
high schools spent four weeks in a summer workshop writing
a booklet of Fortran programs for use in the algebra, geom-
etry, analysis, statistics and calculus courses. Implicit in
demonstrating math concepts on the computer is getting the
computer “into” the classroom. Deerfield increased the avail-
ability of its computer by locating it in a laboratory equipped
with closed-circuit TV, so that any of the ten math class-
rooms may view computer demonstrations simultaneously.
The laboratory is also equipped with a two-way voice com-
munication system so that teachers can specify data. A crew
of computer lab assistants (students), are trained to enter
programs, type in data, focus the TV camera on the output,
and explain and interpret the results.

The teachers at Deerfield High School can use Fortran
Programs they develop in two ways:

(1) To give repeated examples of a concept that they
have already proved to the class — to illustrate that the
theory is correct (deductively); or

(2) to give repeated examples of a concept that they
have not proven to class — so that students might be
able to find the general rule for themselves (inductively).

Homework answers can be compared to the answers pro-
duced by the computer, which gives the students the added
incentive of matching the computer.

To implement Deerfield’s second objective of teaching
actual computer and programming operation, a semester
course in “Fundamentals of Digital Computation” is offered.
(See Figure 1 for the time block outline of this course.) So
many students were interested in this course and its Hands
On approach that a second section had to be scheduled this
year.

In addition to Fundamentals, which requires the students
to have four or more years of math, Deerfield began a new,
six-week course called M-16 for underclassmen. M-16, a non-
credit elective course, accomplishes the following:

e It enables students to make use of the computer in
their high school  courses.

e It trains students as computer operators to assist
teachers in classroom computer use.

® It prepares students for the credit course, “Funda-
mentals of Digital Computation.”

Connecticut Suburban and Shoreline
Educational Computer Center

Hamden High School in Conmnecticut has also chosen a
small digital computer as an aid in teaching math. (Hamden
is headquarters for COSSECC — Connecticut Suburban and
Shoreline Educational Computer Center.) The school offers
Computer Mathematics, an elective course open to juniors
and seniors, which uses the Fortran Language. Their ap-
proach gets the students programming on the computer as
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quickly as possible. Although underclassmen are not included
in Computer Mathematics because of the math background
deemed necessary, Hamden has organized two extra-cur-
ricular computer activities which welcome students from all
grades in the high school. One activity uses Fortran, the
other uses Focal.

Hamden High School, a member of COSSECC, purchased
their computer with school funds. Two other COSSECC
schools recently obtained their own computers through a
federal grant.

According to Richard Bigelow, Planning Coordinator for
COSSECC, no computer science course is offered or proposed.
Hamden’s objective is to use the computer strictly as a tool,
not as a facility to train programmers. This same view is
held by Gilford and Amity High Schools, the two other
schools in COSSECC with their own computers. In order
to realize their objective, however, these latter two schools
will be seeking to integrate the computer into Algebra II,
Calculus and Trigonometry classes, rather than scheduling a
separate course.

Hamden High School uses several off-line teletypes for
tape preparation so that more than one student can use
the facility at a time.

Gilford and Amity High Schools offer a two-month pro-
gram of Saturday computer workshops to math teachers.
Hamden High School had only to acquaint their teachers
with the operation of a PDP-8/S and its Fortran, since
Hamden has had two years’ experience with a time sharing
terminal.

Mr. Bigelow has commented that he feels the time is ap-
proaching when “more elaborate equipment will be necessary
for Applied Math.”

Pomfret School

Another Connecticut installation, Pomfret School, has de-
veloped a computer math program over the last year and a
half similar to those planned by Gilford and Amity. It differs
in that Pomfret has introduced its computer into the physics
course as well as the math courses.

Pomfret, a private school with virtually 1009 of their
boys going on to college, leaves its computer lab open 24
hours a day. Well over 70% of the students have had a
two-week minimum introduction to the computer and Fortran
programming in their math and physics classes. Freshmen
are instructed in the necessary basics like advance and con-
trol statements, but do not get full exposure to Fortran. When
the student takes geometry, and then Algebra II, he receives
a more extensive two weeks of Fortran instruction. A senior
course, Probability and Statistics, offered before Pomfret had
their computer, now has been revised to incorporate the com-
puter one-third of the time. And an advanced Programming
Seminar, offered to seniors, teaches the student assembly lan-
guage and the development of software.

Teaching Physics With the Computer

There are three areas in physics where the computer is
used at the Pomfret School. One is demonstrational simula-
tion, especially in areas where the necessary equipment for
a real demonstration is prohibitive due to its complexity. For
example, to demonstrate a projectile in space, William
Hrasky, Chairman of the Science Department, has written
a program that, given the angle of elevation of a cannon and
the initial velocity of a ball, will type out height and distance
as a function of time. The students plot the parabolic
trajectories on the blackboard.

The second area of computer use in physics is assigning
problems which will increase the student’s understanding of
a phenomenon. Students are asked to program such prin-
ciples as simple harmonic motion, elastic collisions of billiard
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Figure 1.
DEERFIELD—HIGHLAND PARK HIGH SCHOOL

Course Outline for

FUNDAMENTALS OF DIGITAL COMPUTATION

1 I Number Systems and Codes (ex: decimal, binary and octal operations; codes and subtraction by
complementation)
2-3 I Fundamentals of Boolean Algebra (ex: definitions, logic blocks, laws of combination)
4-5 III.  Boolean Visual Aids (ex: Venn and Veitch Diagrams)
1v. Truth Tables and Desighation Numbers (ex: development of truth tables, proving identities,

6 V. Problem Solving (ex: logic blocks in electronic applications, Boolean Algebra and designation
numbers)
7-8 VL Components (ex: series and parallel circuits, power, combination circuits, diodes, basic semi-

conductor physics, flip-flop, half adder, full adder)
9 VIL Input~Output Media (ex: punched cards, paper tape, magnetic tape, magnetic ink)

VIIL Alpha-Numeric Codes (ex: Hollerith; 7-bit punched tape; 5 and 8 channel code; 7-bit magnetic
IX. Internal Storage Devices (ex: core, magnetic drum, disk)

X. Input-Output Devices (ex: card readers-punches; paper tape readers-punches; magnetic tape
units; cathode ray tube; optical scanners; magnetic character sensors)

XIL. Computer Languages (ex: FORTRAN, ALGOL, MAD, BALGOL, JOVIAL, NELIAC, COBOL, IT)

11-12 X111, PDP-8/S Software (ex: FORTRAN, FOCAL, PAL IIl, MACRO-8, EDITOR, LOADER, DDT, ODT)
13-17 X1V, Programming and Computer Operation
18 XV. Report on Projects

balls, and finding the area under force-distance curves to
determine potential energy.

In the third approach, students use the computer to evalu-
ate experimental data. Mr. Hrasky comments: “By statis-
tically analyzing the data obtained by all the lag groups, I
found that the discussion of the experiment was easier and
generated more interest than before.”

Mr. Hrasky stresses the use of the computer as a tool.
Pomfret does not teach a computer science course because
“the nature of the course makes the computer central,
which isn’t the way a scientist or engineer looks at a
computer, unless he is a computer specialist, and they

are few and far between. The scientist or engineer looks

at the computer as a tool. He is interested only in the
solution to the problem and he wants to get it as
quickly as possible. So we want to show that the com-
puter is the technological advance providing this tool.”

A Concrete Approach

Taking a stand for simultaneous development of certain
math principles along with computer fundamentals is South
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Windsor High School in Connecticut. Miss Ann Dufly
teaches a Computer Science course to “slight