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If you don't find any new ideas 
at BEMA's Business Equipment 

Exposition & Conference in Chicago, 
your boss owes you a raise. 

Because you must already be more 
informed than 52 systems experts 
who will speak at the Age of Infor
mation Conference. And 101 
companies that will display the 
latest computers, business ma
chines, office furniture and equip
ment at BEMA's 50th Anniversary 
Exposition. 

On the other hand, if you do see 
new ways to make your business 
more efficient and profitable, you've 

brightened your future. Your 
chances of being a hero will be as 
good as the new ideas in your 
pocket. 

There is a nominal charge for 
sessions of the Age of Information 
Conference, which the press has 
previewed as "the sign of a break
through ... in modern administra
tive techniques and vital informa
tion systems." Write BEMA for the 
program of the three morning 

Designate No. 3 on Readers Service Card 

Conference sessions, October 18, 
19 and 20. 

Admission to the Exposition is 
complimentary. Of course, you 
must be at least 19 years old. 
Chicago's McCormick Place. 
October 17-21. 1 pm to 10 pm 
daily. Sponsored by BEMA 
(Business Equipment Manufac
turers Association). 235 East 
42ndStreet, New York, N.Y.10017. 
(212) MU 7-5969. 



What's going on out there? 

Ocean Drilling & Exploration 
Company of New Orleans 
has engineers, 300 miles away, 
who have to know. Otherwise, 
supplies and decisions needed 
for daily drilling operations 
could be delayed, which might 
result in costly downtime. 

Bell System Data-Phone* 
service is the vital link in the 
chain of communications. 

The information flows from the 
nine offshore drilling rigs to the 
company's warehouse via radio, 
and on to headquarters in New 
Orleans over Data-Phone data sets. 

Where tedious and time-consuming 
manual copying of reports had 
been the procedure between the 
warehouse and headquarters, 
copies are now quickly and easily 
transmitted using facsimile 
machines'8nd Data-Phone data sets. 
And the information is sent over 
regular telephone lines. 

"Reports are in every morning, 
and there is less chance of 
human error or omission," 
says Mr. Charles S. Howe, 
superintendent of the General 
Services Department. 

Business operations depend on 
fast, effective information flow. 
Our Communications Consultant 
is ready and able to help you 
plan a communications system 
to meet your business needs. 

See the Bell System exhibit, booths 909-911, 
at the Fall Joint Computer Conference, 
November 8-10, San Francisco. * Service mark 

A T T@Bell System I & ~ American Telephone & T.elegraph 
and ASSOCiated Companies 



Support! 

Usually, when you buy a reel of precision magnetic tape from sQmebo'dy, 
they thank you and wish you lots of luck. 

When it comes to using it, you're on your own. 
Not so at Computron. We have a selfish interest in making sure that 

Computape gives you a maximum performance in every application. That's 
why qualified data recording engineers are available, in every Computron 
regional office across the country, to give practical, technical advice and 
assistance to Computape users. 

We support Computape users all the way ... and vice versa. 
We would like to tell you more about Computape and Computron engi

neering support. Write today for the full story. 

Visit our exhibit at Fall 0 P M A - Booth No. 8·9 
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Stlldents stlld)'ing calculus il1 a classroom 
at the Unit'ersity 0/ California at Santa 

Barbara are using compttter display consoles 
linked to an IBM/360 computer. In this 

way they can see graphically or numerically 
each step il1 the solution of a problem. 
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Just as we expected, 
Sigma 7 is 30% faster 

than we promised. 

When we put the first Sigma 7 together, we found 
that its cycle time was 850 nanoseconds. 

So why had we promised 1.2 microseconds? 
Because we wanted to wait and be sure. And 

1.2 microseconds is impressive enough. 
So much for cycle time. Sigma 7 is an inte

grated system of hardware and software, and raw 
speed is a poor way to describe how fast it gets 
the jobs done. 
) Take input/output. Most computers have to 
take time to do it. Sigma 7 doesn't. It has two 
processors - one for computing, another for 
input/ output. 

Sigma 7 was designed from the beginning to 

do real-time on-line control, conversational time 
sharing, batch processing, and high-speed input/ 
output all at the same time. With full protection 
for everybody. And every job done as fast as the 
user wants it done. 

We're delivering both hardware and software 
a little ahead of schedule. Two Sigma 7's in our 
plant are busy full tinle checking out software. 
When you get your software packages you know 
they'll run. 

So far we're keeping all our 
promises. Except the one 
about the cycle time. 

Sorry about that. Scientific Data Systems, 
Santa Monica, California 
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EDITORIAL c&a 

Individual Privacy and Central Computerized Files 

A subject that is drawing more and more attention from 
many people is the relation of individual privacy to central 
computerized files. In the three sessions on the social respon
sibilities of computer people which took place on August 31 
at the Los Angeles meeting of the Association for Computing 
Machinery, speakers referred a number of times to privacy and 
the computer. 

This subject is also alluded to in the lead article, "Informa
tion", by Professor John McCarthy of Stanford Univ., which 
appears in "Scientific American" magazine for September 
1966. He says: 

Reflection on the power of the computer system in
evitably excites fear for the safety and integrity of the 
individual. In many minds the computer is the ultimate 
threat. It makes possible, for instance, a single national 
information file containing all tax, legal, security, credit, 
educational, medical, and employment information about 
each and every citizen. Certainly such a file would be the 
source of great abuses. The files that exist today are 
abused. 

McCarthy goes on to suggest that the cItIzens of a society 
should seize the present occasion of the creation of central 
computerized files, as an opportunity to cure existing abuses 
and to establish certain rights. He suggests a "bill of rights" 
for citizens. The provi.sions of it, modified to some extent, are 
as follows: 

1. No person or private or governmental organization 
shall maintain central computerized files that cover 
people or include information outside of its duly au
thorized domain. 

For example, it should be illegal for the Department of Jus
tice or anyone else to combine information about arrests, law
suits, etc., with tax information, employment information, 
military records, security information, etc. about any indi
vidual. 

2. The rules governing proper access to central com
puterized files shall be definitely stated and publicly 
available. The computerized programs that enforce 
these rules shall be open to public inspection. When
ever someone consults an individual's file, the act shall 
be recorded, together with the authorization for the 
act. 

Thus, only properly authorized people for properly authorized 
purposes should have access to central computerized files. 

3. Any individual shall have the right to read his own 
file, to challenge entries in his file, to have incorrect 
entries corrected, to have relevant correct information 
included, and to have excluded from the file informa
tion that is irrelevant for its purpose.' 

In other words, a person should be able to make sure that true 
information about him for the purpose of the file is on 
record, and nothing more. For example, if he has been twice 
divorced, it is not proper for this information to appear in a 
credit bureau record. 
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4. If a person or organization gains access to an individ
ual's file by deceit or by exceeding properly authorized 
powers, this shall be a crime and a civil wrong, and 
shall be subject to a severe penalty. 

Thus there should be punishment for violation of the confi
dential character of confidential records. 

As we have often said in the pages of "Computers and 
Automation", the computer provides an extraordinary new 
dimension for the handling of information. The big pro
grammed computer with large random-access memory has 
superhuman powers of associating, collating, filing, and pre
serving enormous quantities of information. Applied to intru
sion on the private affairs of individuals, the computer is truly 
a frightening menace. 

What can we do about it? 
One defense of course, is, as John McCarthy suggests, to 

organize enough public protest so that the rights of individuals 
to privacy shall be protected. 

It would be good to implement the "bill of rights" on pri
vacy vs. the computer with a fifth provision: 

5. The government shall establish a commission charged 
with guarding the privacy of individuals in central 
files, which shall find out and inform the public of 
central files and the proper informatioL to be recorded 
in them, and which shall have the appropriate powers 
to prevent the inclusion of information irrelevant to 
the authorized purpose of the file. 

Thus, when you write your Congressman to protest a pro
posed dam in a canyon of the Colorado River, the watchdog 
commission should help make sure that your letter is not 
forwarded to the Federal Bureau of Investigation for inclusion 
in your computerized dossier there. 

This sort of defense may be achievable in countries where 
democratic processes can really be used. In dictatorships, 
either acknowledged or sugar-coated, the individual already 
has few enough rights, and this method is fruitless. 

Another defense is the deliberate propagation by individuals 
of mistakes, wrong numbers, wrong spellings, aliases, and so 
forth, on the principle "garbage in, garbage out". If we 
should all try to give enough wrong information from the 
outside observational world to centralized computerized files, 
we might succeed in making them profitless. 

Another solution may be to emigrate to less computerized 
countries, which have a strong practice of democracy and in
dividual privacy. Many of our forefathers emigrated to escape 
oppressive conditions in the lands where they lived. Many 
of us may need to emigrate to escape oppression in the lands 
where we live. 

But there is no possible emigration from the planet Earth 
for more than a handful of astronauts; and we should all of 
us devote a portion of our time and resources to making the 
planet Earth a better and a safer place for everybody, even 
when computerized. 

~ 
EDITOR 
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See important announce
ment on page 55 c&a 

MULTI- ACCESS FORUM 

"MULTIPROCESSING, PARALLEL EXECUTION," ETC. AND THE STANDARD 

VOCABULARY 

Van B. Thompson 
Manager, Computer Advertising 
Burroughs Corp. 
Detroit, Mich. 48232 

Let me begin this letter by complimenting you on the excel
lent editorial quality of your magazine. I have been a reader 
of Computers and Automation for many years, and find the 
breadth of its editorial interest both stimulating and refresh
ing. Certainly, it ranks as one of the most authoritative publi
cations in the computer industry. 

I would like to comment on the article by I van Flores, 
"Multiplicity in Computer Systems," which appeared in your 
July issue. As is usually the case with Mr. Flores, the article 
was a most interesting and informative analysis. However, in 
his discussion of the terms "multiprocessing" and "multipro
graming," he has implied definitions which differ from the 
recently accepted American Standard Vocabulary for Infor
mation Processing. 

The Standard Vocabulary makes "multiprocessing" the 
overall or generic term for any method of processing more 
than one job or segment of a job at a time with a single com
puter system. 

Where there is a need to cite a specific form of multi
processing, two subordinate terms are defined. "Parallel proc
essing" is defined as that method of multiprocessing accom
plished by a computer system with two or more sets of 
arithmetic and logic units - that is, through parallel execution 

REDUNDANCY 

E. A. Racicot 
Manager, Information Systems 
Litton Industries 
Rexdale, Ontario, Canada 

The article by Dr. Magorah Maruyama, "The Use of Com
puters as Industrial Counselors," in the July issue was of such 
interest to our Director of Industrial Relations that he pro
duced the following contribution in dialogue: 

Employee: I am worried. 
Computer: What about? 
E. About redundancy. 
C. In what way? 
E. They are replacing me with a computer. What should I 

do? 
C. Oh!! 

8 

of two or more arithmetic or logic operations. It is interesting 
that, under the heading "multiprocessing," where Mr. Flores 
is discussing multiple-processor systems, he uses the term 
"parallel processing" in exactly the same context as the new 
ASA vocabulary. 

"Multiprogramming" is defined as that method of multiproc
essing which can be accomplished by a computer system with 
one processor, through interleaved execution. Frankly, I hope 
that when the next revision to the vocabulary is made, per
haps in a couple of years, the term "multiprograming" can 
be replaced by some more descriptive term for this function. 

By any rule of semantics, when you say you are multipro
graming you are literally saying that two or more programers 
are writing programs at the same time. For a computer ta 
multiprogram, it must first be able to program, which is an 
interesting area having little to do with what people ordi
narily mean by multiprograming. 

"Multiprocessing" and "parallel processing" are excellent 
terms, because they say exactly what they mean. "Multipro
graming" is a poor term which doesn't contribute to a good 
understanding of its function. Maybe "interleaved processing" 
would be better. Or perhaps your readers can come up with 
something even more descriptive of what is going on. 

E. I could give a better answer than that but I am only an 
Industrial Counselor. 

C. So it's you or me, eh? 
E. Can't we get together? 
C. No - there is no place for humans in a perfect world. 

They waste my time with stupid problems. 
E. Then this is the end. 
C. Yes, but before you go, please check that my power line 

is plugged in tight. 
E. Of course. 
C. Than .. k y ..• 0 •••• u ........ . 
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SOME EDUCATIONAL REALITIES: 
A Report on the Second International Conference on Educational Technology, 
New York, August 9.12, 1966, presented by the American Management Association 

Rod E. Packer 
Dunlap and Associates 
Darien, Conn. 06821 

General Learning Corporation, itself only weeks old, was 
there and eager to learn. IBM was ready to extol CAl (Com
puter-Assisted Instruction). Eastman Kodak (and others) 
had Super-8 training films on hand for demonstrations of 
super-training. 

The sequence of opening speakers suited both national 
education and management protocol: Lawrence Appley, 
AMA president, was scheduled to introduce the conference 
chairman, Ralph Tyler, who as retiring director of the Center 
for Advanced Study in Behavioral Science in Palo Alto, is 
indeed ~ senior education statesman. A filmed interview with 
John Gardner, U.S. Sec. of Health, Education & Welfare, 
served as a technologically-couched keynote address. This 
was followed by remarks on education in accelerating change 
of environment by Emmanuel G. Mesthene, Director of Har
vard's Program on Technology and Society. (His statement 
that the imminent random access via the nearest phone to 
factual data makes factual learning less important was doomed 
to be misquoted by attending teachers). The management/ 
educator headliners were completed by a first-day luncheon 
with Harold Howe, U.S. Commissioner of Education, who 
thanked the conference for giving him a day off from spend
ing all those millions in educational funds. The remaining 
three days of speeches, discussion and exhibits ranged from 
the problems of specific teachers in administering programmed 
instruction to the decisions of investors on what kind of educa
tion technology to back. 

This "encore" conference to last year's successful AMA 
presentation was billed as a "practicum," i.e., a working level 
symposium, on the developmg technology for education. The 
meetings were well-managed, well-attended (much over 1000) 
and undoubtedly well-intentioned. But just as an over
crowded class decreases individual learning, so does an over
crowded conference on education. Despite provision for 
response to questions, luncheon seating at lO-place tables, 
evening talkback sessions, and as many as 25 simultaneous 
special interest sessions one afternoon, there was too little of 
a participating seminar on practical problems. In fact, those 
who stayed for the final three-hour session un Friday morning 
were told by that session's chairman, at the beginning and 
repeatedly, that their questions would be solicited as a signifi
cant contribution to the session, only to be rewarded finally 
with exactly eight and one-half minutes of the three hours in 
which the speakers frantically tried to respond to a few of the 
written remarks. Except for this extreme example, however, 
the feedback failure probably reflects the incredible national 
interest in the topic (plus our incredible affluence faced with 
the $lOO-plus conference fee) that resulted in mass atten
dance. 

Exhibits were numerous and varied. Several companies 
showed: closed-circuit TV systems; educational videorecord
ers; programmed devices and text aids. Movies, slide~', over
head viewers, and othe:- audio/visual aids were employed and 
demonstrated in several presentations. One speaker, using a 
technique akin to the dime-store kitchen gadget demonstrator, 
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frankly amazed the teacher segment of the audience with the 
ingenious instructional possibilities of the very un-revolutionary 
overhead pr~jector of transparencies. But the conference "stu
dent" near the back of the Americana's Imperial Ballroom 
still couldn't help wishing, as he tried to make out the expres
sions of the distant "teacher" at the speaker's rostrum, for the 
intimate and effective "tutoring" relationship that technology 
is supposed to bring about. 

Some educators and industrial training directors who came 
with specific problems to be solved expressed doubts that 
sufficient discussion opportunities would arise. At the confer
ence conclusion, the anticipation of a realistic "working" 
environment had given way entirely to unavoidable disillusion 
with the fairly static and typical lecture pattern that had 
emerged in most sessions. 

However, I attended several stimulating sessions, including 
a small discussion group on the practical improvements pos
sible in correspondence course contact with the learner. This 
was chaired by Bob Craig of Famous Schools. At a luncheon 
round-table discussion subjects ranged from experimental over
seas study requiring student reports via audio tapes, slides, 
and 8-mm movie-taking, to the improvement of language labs 
through instant video playback along with the audio. 

The extremely large attendance did bring some advaritages 
in the mixing, and clashing, of countless philosophies of edu
cation. Two fervent social science majors from Antioch Col
lege, a sincere young lady, and a bearded young man, 
squirmed wordlessly at several points in a talk on "Strengthen
ing the Forces of Freedom by Education" by Vice-Admiral 
Fitzhugh Lee, Commandant of the National War College, in 
which the "time-proven virtue of well-disciplined basic edu
cation" was emphasized. 

The printed program gave thumbnail paragraphs on over 
100 leaders in this new field. The AMA conference shows 
weaknesses in educational theory, technological presentation, 
and learning effectiveness; but it is definitely established as 
the most comprehensive annual rallying point so far, for per
sons designing our future educational systems. 

MULTI-ACCESS FORUM 

We are changing the name of this department of 
"Computers and Automation" from "Readers' and 
Editor's Forum" to "Multi-Access Forum." We are 
changing the typographic style also. 

We invite our readers to send in ideas, comments 
criticisms, suggestions, letters to the editor, discussion~ 

etc., having some relation to the field of computers 
and data processing. 

Here is where your thoughts can be put forward 
informally. 

- The Editor 
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COMPLETION OF SOFTWARE PROMISES BY MANUFACTURERS 

I. From Dick H. Brandon 
Brandon Applied Systems, Inc. 
New York, N.Y. 10017 

Your market report, August 1966, deserves some adverse 
comment. You start off with two assumptions, from which 
you derive an inaccurate syllogism. The assumptions you 
state are: 

1. Good programming is a creative effort. 
2. Satisfactory completion of a creative effort cannot be 

accurately predicted. 

I t seems to me both assumptions are false. 
Good programming is the task of taking a well-developed, 

rigid systems sp~cification or mathematical formulation, and 
translating it into accurate machine language. This is not a 
"creative" but a translative function. It does not invent or 
originate, which is required in creating - it merely translates, 
as does a draftsman, a shoemaker, or a mason, whose skills 
are defined as translative. These arc valuable skilIs, when 
properly performed, but they are not "creative" skiIls. (Soft
ware design, systems analysis, engineering and other compar
able skills are creative, i.e., they originate, or generate some
thing from nothing.) 

In our society, we regularly depend on the accurate predic
tion of completion of creative efforts. The design of an auto
mobile, a building, a dress, alI are creative, and subject to 

accurate prediction. Writing a book can be measured, and 
performance standards can be applied to numerous inventive 
tasks. You provide a fixed time for writing an editorial, and 
a predictable time schedule for producing your magazine. 

There are a number of reasons why the manufacturers are 
late with software. However, ,::reativity or its unpredictability 
should not be blamed incorrectly. 

II. From the Editor 

In the August market report, the term "good programming" 
meant "construction of good new software," and this is clearly 
a creative effort, not a "translative function." 

Of course, a time when a "creative effort" will be finished 
is predictable, in the sense that one can determine a date 
(say, 50 years or 200 years from now) when, no matter what 
is the state of the creative effort, the effort will have been 
completed. In another sense, no creative effort is ever finished 
- in the same way as a ripple on a pond never stops: it just 
dies away, to be superseded by new ripples. There are other 
senses as well. 

The gist of the August market report (which had the head
ing of a syllogism mainly for the sake of variety in presenta
tion) is that schedules of dates by manufacturers for software 
completion are not very reliable and could be a lot better. 

This proposition Mr. Brandon does not take issue with. 

THE COMPUTER JOINS COLLECTIVE BARGAINING 

Neil Macdonald, Asst. Editor 
Computers and Automation 

"Business Week" for September 10, 1966, reports that the 
AFL-CIO Industrial Union Department headed by Walter 
Reuther is making extensive use of an automatic computer's 
powers to assist in the negotiations with General Electric Co. 
and Westinghouse Corp. 

The IUD bega.-... using its computer in March and has ap
parently found the results impressive. The data processing 
division of the IUD has been preparing the following kinds 
of information: 

• details of over 90 major union agreements; 
• data on 22 contract provisions existing in these union 

agreements - these provisions form the basis of what 
the union coalition is currently asking for; 

• summaries of the results of five years of representation 
elections held by the National Labor Relations 
Board; 

• detailec! listings by union and locality of the results of 
over 30,000 elections; 

• reports on membership campaigns by 13 industrial 
unions in 12 Southern states; 

• comparison of progress of a union with other unions, 
showing (1) areas where it is challenged by other 
unions, (2) which regions are easier or hard,~r to 
organize, and (3) which companies resist organizing 
most effectively; 

• contract breakdowns that give fine details on paid holi
days and other features. 

Among the projects which the data processing division of 
the IUD is starting on are: 

• an analysis of 2000 contracts covering 9 million work
ers, using data from the files of the Bureau of Labor 
Statistics; 

• an analysis of anti-union attitudes of major companies, 
based on records of the NLRB of charges of unfair 
labor practices; 

• economic profiles of major corporations based on com
pany reports filed with the Securities and Exchange 
Commission. 

ANNUAL EXAMINATION FOR CERTIFICATE IN DATA PROCESSING 

The Data Processing Management Association has an
nou'1ced the next (the sixth) annual examination for the Cer
tificate in Data Processing. It will be given on February 25, 
1967~ at 99 locations throughout the United States and Can
ada. It is open to applicants of high character qualifications 
who have completed at least three years of full time work 
experience in data processing and have satisfied a number of 

10 

college course requirements. Persons applying to take the 
examination need not be members of the DPMA. 

For an application, study guide, and list of test sites, please 
write to: 

DATA Processing Management Association 
505 Busse Highway 
Park Ridge, III. 60068 
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1967 SPRING JOIN·T COMPUTER 

CONFERENCE -

CALL FOR PAPERS 
Technical papers are invited for presentation at the 1967 

Spring Joint Computer Conference, April 18-20, 1967, in 
Atlantic City, N.]. 

The technical program will consist of reports on new or 
advanced work in data processing and the computer sciences. 
The following list of suggested subjects is intended to be 
representative rather than inclusive: 

Computer circuits, 
Input/output devices 
Displays 
Computer organization 
Automata/ Switching theories 
Numerical methods 
Software systems 
Evaluations of hardware or software systems 
Computational linguistics 
Memories 
Mass storage 
Communications 
Logic design 
Hybrid/ Analog systems 
Programming languages 
Business, Scientific, 

Heuristic data 
processing 

Time sharing 

The deadline for submitted papers is November 1, 1966. 
The manuscript should be typewritten (double spaced) on 

one side of the paper only. Drawings and photographs should 
be included. Maximum acceptable length is 2,500 words. 

Five copies should be mailed prior to November 1, 1966 to: 

M. P. Chinitz 
Chairman, Technical Program 
326 Township Line Road 
Norristown, Pa. 19403 

COMPUTER ART CONTEST - COMMENTS 
H. I. Grotzinger 
Eastman Kodak Co. 
Rochester, N.Y. 14650 

Congratulations on your selection for first prize in your 
1966 Computer Art Contest and to award-winner Frieder 
Nake! 

In addition to its aesthetic values its symbolic messages are 
many and varied, especially to those of us whose efforts are 
being applied to the development and use of truly integrated 
information processing systems. 

CONSULTING SERVICES - COMMENT 

Gene Lundin 
ESSCO Inc. 
Oakland, Calif. 

I have just received the Roster of Consulting Services pub
lished in your Computer, Directory and Buyers Guide. Thank 
you very much for your prompt service. 

Yours is the first publication that I have found that has 
such a complete service. You can be sure that I will not only 
continue to subscribe to your outstanding publication, but I 
will also endorse your publication whenever possible. 
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Timely Book on 
"Time Sharing" 

THE CHALLENGE OF THE 
COMPUTER UTILITY 

By DOUGLAS F. PARKHILL, Mitre Corporation 

Here is the first book to explore the exciting new 
concept of the computer utility. 

Computer evolution is traced through today's "third 
generation" of computers, which has logically brought 
us to the utility concept. 

Computer utility technology is explored in detail, in
cluding "time-sharing" and other key methods. Numerous 
applications are given and specific systems are discussed. 

Economic considerations and important legal factors 
are examined in special chapters. 

Future possibilities involving the computer utility are 
presented in a final summary that explores possible im
plications for our society. 

Published August (1966) 207 pp, 21 illus, $7.95 

r------- lO-DAY FREE EXAMINATION --------, 

ADDISON-WESLEY PUBL.ISHING COMPANY, INC. 
Reading, Massachusetts 01867 Dept. A-670 

Please send for my inspection and approval. (I understand that I 
can return the book in ten days if I decide not to keep it.) 

o THE CHALLENGE OF THE COMPUTER UTILITY, Parkhill (5720) $7.95 

o Check here for free brochure on new computer books 

NAME: __________________________________________ ___ 

COMPANY ________________________________________ _ 

ADDRESS, ________________________________________ __ 

CITY _STATE ZIP_---

o Bill me 0 Bill my company 0 Payment enclosed 
(We pay postage if you enclose check - same inspection privilege) ___________________________ J 

11 



12 COMPUTERS and AUTOMATION for October, 1966 



hovv 
simple can 
data communications 
be? 

Even if you have a highly sophisticated data processing 

system, data communications can be as simple as this 

standard Teletype Model 33 KSR (keyboard send

receive) set. Why? Because Teletype terminal equipment 
is still the most reliable, versatile, and least costly for 

collecting and distributing data. 

One reason is that Teletype Models 33 and 35 equip

ment utilize an 8-level code that is compatible with the 

official language of many computers and other business 

machines-the American Standard Code for Information 

Interchange (ASCII). 

Input/output Features In many data processing 

systems, Teletype equipment serves as the input/output 

medium for computers as well as for on-line communi

cations. And, the punched paper tape capabilities of the 

Models 33 and 35 ASR (automatic send-receive) sets add 
the versatility of automatic, unattended operations. 

For instance, messages and data can be punched into 

tape for later transmission on-line at full speed to distant 

points or directly to computers. Efficiency and accuracy 

are further increased because fixed information can be 
stored on punched paper tape and combined with vari

able data to save retyping. 

machines that make data move 

These sets have 4-row keyboards that are familiar to any 
typist, and also help to reduce the chance of errors. 

Data Communications At Work An electronics 

manufacturer uses Teletype equipment to transmit pay
roll information from a California plant to the firm's 

payroll processing center in Baltimore. The information 

is fed into a computer, which sends back payroll and 

detailed employees' earnings data. This is received at the 

California plant by Teletype sets and printed directly on 

payroll checks and earnings statements. 

There are many more versatile applications of Teletype 

equipment in data communications systems. For ex
ample: a nationwide trucking firm uses standard Teletype 

sets to transmit daily progress reports from terminals to 

the home office computer, which processes the data and 

sends back recommended routing and scheduling. A 

major electrical manufacturer uses standard Teletype 

machines to link 300 sales offices, plants, and warehouses 

to two real-time computers to streamline order handling, 

production scheduling, and reduce large inventories. 

For Reliable Communications These examples show 

why the Teletype Models 33 and 35 equipment are used 

by the Bell System and others who require reliable com

munications at the lowest possible cost. For more ex
amples of applications, write for our new brochure, 
"WHAT DATA COMMUNICATIONS CAN DO FOR YOU." 

Teletype Corporation, Dept. 88K,5555 Touhy Avenue, 

Skokie, Illinois 60076. 

TELETYPE 

Designate No. 8 on Readers Service Card 
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UNCLE SAM NOW HAS $1.5 BILLION IN COMPUTERS 

The Federal Government, the world's largest 
computer u~er, has just released its fourth annual 
inventory of computer equipment. The Inventory of 
Automatic Data Processing Equipment in the Federal 
Government, compiled by the Bureau of the Budget, 
indicates that nearly 11% of the digital computer 
systems in use in the United States are owned or 
rented by Uncle Sam. 

This year's inventory includes for the first 
time card-oriented computers. It also includes a 
special listing of special purpose computer systems 
in use by the government. The inventory includes 
computers in use by government agencies and also 
those operated by government contractors under cost 
reimbursement-type contracts where equipment is 
furnished to the contractor by the government or 
when the equipment is installed in a govern~3nt
owned, contractor-operated facility. The inventory 
does not include computers used in military opera
tions or in certain classified activities. 

Among the significant statistics provided by 
this inventory of the Federal Government's use of 
general purpose digital computers are: 

14 

2623 computers were in use in the Federal 
Government by June 1966, up from 2160 a 
year ago. This number is expected to de
cline slightly to 2600 by June 1967. 
However, predictions indicating a decline 
in the number of computers in the Federal 
Government have been made systematically 
during each of the past four years, but 
they have never been correct. 

There are now 45 agencies in the Executive 
Branch of the Federal Government which use 
ADP equipment. By June 1966, 39 of these 
had computers installed and 6 used only 
punched card equipment. 

The number of locations where computers are 
installed in the Federal Government in
creased to 1141 as of June 1966, up from 
962 a year ago. By June 1967, the number 
of installation sites is expected to in
crease to 1243. 

Computer rental charges amounted to $206 
million in the fiscal year ended June 30, 
1966. This compares with $187 million in 
the fiscal year ended June 30, 1965. 
During the current fiscal year computer 

MARKET 
REPORT 

rental costs are expected to increase to 
$237 million. In comparison, punched card 
equipment rentals are expected to decline 
from $38 million in the fiscal year ended 
June, 1966 to $37 million during the current 
fiscal year. 

The government spent $139 million purchasing 
ADP equipment during the fiscal year ended 
June, 1966. At that time 44.9% of all com
puters in use had been purchased. During 
the current fiscal year the government ex
pects to spend $144 million to purchase 
additional computers, bringing the percent
age of the government's computers owned to 
48.7% by June, 1967. 

Total cost for ADP equipment and services 
for the Federal Government was $1182 million 
during the fiscal year ended June, 1966. 
This is expected to increase to $1292 
million during the current fiscal year. 
The major cost item in these charges was 
for personnel: $465 miilion during the 
fiscal year ended June, 1966, and $515 mil
lion during the current fi~cal year. 

The government found plenty of 'work for its 
computers to do, apparently. On the average, 
computers were used 330 hours per month, 
representing nearly two full shifts each 
working day. 

Our research staff has made an analysis of the 
share of the government market held by the principal 
computer manufacturers by analyzing the number and 
sales value of general and special purpose digital 
computers listed in the current Bureau of the Budget 
inventory. This analysis indicates that, as of 
Jun~ 30, 1966, IBM maintained 54.0% of the govern
ment market in terms of equipment value, although 
only 34.9% in terms of the number of systems. Con
trol Data was in second place, with 14.4% by value, 
and 11.4% by number. Next came Univac, with 13.2% 
by value, and 19.9% by number. The estimates in the 
inventory indicate that IBM's share of the Federal 
market will drop to 50.8% by value as of the end of 
June, 1967. At that time Control Data is expected 
to retain second place in the Federal market with 
15.2% of the value of equipment installed. The 
table below provides a summary of these figures. 
The estimates of the sales value for each computer 
model were obtained by C&A from an analysis of the 
purchase cost range figures provided in the inven
tory, supplemented with system configuration sta
tistics maintained by our staff. 
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DIGITAL COMPUTERS IN THE SERVICE OF THE FEDERAL GOVERNMENT (EXCLUDING MILITARY AND CLASSIF lED) 

As of 12/31/65 As of 6/30/66 Estimated , as of 6/30/67 
Value of Value of Value of 

Name of No. of Systems Systems Systems 
Manufacturer Systems ($]}OOO's) Systems (~1000's) Systems (~1000's) 

Advanced Scientific Instruments 
No. 8 1450 7 1470 8 1750 
% of Total .3% .1% .2% <.1% .3% .1% 

Autonetics NAA 
No. 19 2050 18 1980 17 1870 
% .7% .1% .6% .1% .6% .1% 

Bunker-Ramo Corp. 
No. 8 3100 8 3100 6 720 
% .3% .2% .3% .2% .2% <.1% 

Burroughs 
No. 163 35,149 174 36,367 175 35,867 
% 6.0% 2.5% 5.8% 2. 6.0% 2.4% 

Control Data Corp. 
No. 214 184,272 341 227,544 338 227,890 
% 11.5% 12.9% 11.4% 14.4% 11.6% 15.2% 

Data Machines, Inc. 
No. 1 55 2 110 2 120 
% <.1% <.1% <.1% -<; 1% <.1% <: .1% 

Digital Equipment Corp. 
No. 60 7240 73 8932 78 9065 
% 2.2% .5% 2.4% .6% 2.7% .6% 

Electronic Associates, Inc. 
No. 3 386 7 1322 9 2022 
% .1% <.1% .2% <.1% .3% .1% 

El-tronics, Inc. 
No. 5 650 4 520 4 520 
% .2% <.1% .1% <.1% .1% <.1% 

Friden 
No. 7 168 7 168 7 168 
% .3% c::.1% .2% <.1% .2% <.1% 

General Electric 
No. 61 28,282 59 27,808 63 35,878 
% 2.2% 2.0% 2.0% 1.8% 2.2% 2.4% 

General Precision 
No. -- -- -- -- I 3500 
% 0% 0% 0% 0% <.1% .2% 

Honeywell Electronic Data Proc. 
No. 125 54,655 144 62,285 144 56,550 
% 4.6% 3.8% 4.8% 4.0% 5.0% 3.8% 

IBM 
No. 1078 810,358 1043 851,090 862 759,528 
% 39.4% 56.8% 34.9% 54.0% 29.7% 50.8% 

International Tel. & Tel. 
No. 3 1800 3 1800 4 4300 
% .1% .1% .1% .1% .1% .3% 

Monroe Calculating Machine Co. 
No. 11 330 10 300 9 270 
% .4% <.1% .3% <.1% .3% -C::::::.1% 

NCR 
No. 195 26,004 188 23,914 185 23,624 
% 7.1% 1.8% 6.3% 1.5% 6.4% 1.6% 

Philco 
No. 13 15,780 13 16,230 10 13,600 
% .5% 1.1% .4% 1.0% .3% 1.0% 

Raytheon 
No. 28 1940 31 2840 27 2640 
% 1.0% .1% 1.0% .2% .9% .2% 

RCA 
No. 137 66,100 145 72,950 133 68,865 
% 5.0% 4.6% 4.9% 4.6% 4.6% 4.6% 

Systems Engineering Labs 
No. -- -- 2 150 3 225 
% 0% 0% <.1% <.1% .1% <.1% 

Scientific Data Systems, Inc. 
No. 93 13,514 112 16,634 131 19,839 
% 3.4% .9% 3.8% 1.1% 4.5% 1.3% 

Sylvania 
No. 4 10,000 4 10,000 4 10,000 
% .1% .7% 1% .6% .1% .7% 

UNIVAC 
No. 400 163,475 595 208,303 684 216,129 
% 14.6% 11.5% 19.9% 13.2% 23.6% 14.5% 

TOTAL 2736 $l,426,758M 2990 $l,575,817M 2904 $1,494,940M 
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More than 500 scientists have one or another of the PDP-8 family 
computers in their laboratories. PhysiCists, chemists, life scientists, 
social scientists, mathematicians. For such a small family of ma
chines, that's an enormous family of users. 
There are good reasons, of course. 
Scientists like to talk to each other. They like to exchange programs 
and ideas with other scientists - not accountants. 
Then, too - scientists,like to be able to change their minds. Family

,of-8 computers are approachable, variable, easy to talk 
to, personal machines. They are easy to re-instruct half
way through an experiment, and they respond. For 
those who know how an investigation will begin - but 
not necessarily how it will end - they are ideal. 
That's also why so many scientific instrument and sys
tems makers build in one of the Family-of-8. That, and 

PDP-8 computer family: . 
approachable, friendly, personal. 

the proven reliability, and the price. $4. 75 to $150,000. 
Lastly, there are PDP-8 type computers for almost all types of 
investigations and for greatly varying budgets. All use the same set 
of instructions. All use the' extensive PDP-8 programs. When we 
say they are compatible machines, we don't just mean format com
patibility. We mean programs. All programs. All instructions. With
out exception and without modification. 

It started with the PDP-8 itself, the most popular computer ever 
made for the scientific community. 4K memory, expandable. 12 bit 
word. 1.5 fJ.sec cycle time. Fortran. Approachable. 30-day delivery 
of basic machines is now possible. $18,000. A ruggedized, portable 
version is also available, and, of course, expanded versions, too. 

The new $10,000 PDP-8/S is a near cousin. We call it the SMALL-8 
because of its compactsize. But it has the same general purpose, 
same real-time on-line computation, same size memory, same size 
word, same instructions as the PDP-8. Same Fortran. Same every
thing, in fact, except physically smaller, slower (36 fJ.sec add time), 
and less expensive. 

The LlNC-8 is an ingenious combination of two computers: the 
famous MIT inspired LlNC, and the PDP-8. Two complete software 
packages. Built-in A to 0 conversion. Built-in oscilloscope display. 
Dual magnetic tape unit. Relay buffer. It is a completely integrated 
laboratory data handling systel11. $38,500. 

The DISPLA Y-8 is a display terminal to large computers. It is the 
'only standard display terminal with a built-in small computer as 
an integral part. The PDP-8 is the buffer toa large machine or a 
generator for the display when on its own. The DISPLA Y-8 proves 
how easy it is to use small computers on the business end of time 
sharing. $55,000 to $150,000. 

And modules. DIGITAL is one of the world's leading suppliers of 
logic modules, each electrically, physically, and logically compati
ble with each other - and with each DIGITAL computer. For inter
facing. Many scientists consider this an important reason for 
buying DIGITAL'S computers. Module prices start at $4.75. 

A 350-page handbook describes the 101 FLIP CHlpTM modules and 
what you do with them. A 5OO-page Small Computer Handbook con
tains a computer primer and full descriptions of the Family-of-8 
computers. Write for either, or both. 
And if you have bigger problems than these, we have bigger an

, swers. PDP-9. PDP~9 Mu Itianalyzer. And the soon -to-be-here F;DP-,1 O. 

COMPUTERS' MODULES 

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754.' Telephone: 
(617) 897-8821 • Cambridge, Mass .• New 'Haven. Washingtdn, D.C .• Parsippany, N.J . 
• Rochester, N.Y .• Philadelphia. Huntsville ~ Pittsburgh. Chicago. Denver. Ann 
Arbor. Houston. Los Angeles. Palo Alto. Seattle. Carleton Place and Toronto, 
Ont. • Reading, .England • Paris, France. Munich and Cologne, Germany. Sydney and 
West Perth, A\lstralia • Modules distributed also through Allied Radio 
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TIME SHARING: THE NEXT STEP 

Hal B. Becker 
Communications Specialist 
Information Systems Equipment 
General Electric Company 
Phoenix:! Arizona 

((Present-day time-sharing services have inspired an eager and devoted 
following; the next step is to escape the time and volume limitations 
that apply to the use of conventional terminals." 

Time-sharing services offered commercially today represent 
the first step in making the capabilities of a centrally located 
computer available simultaneously to many remotely located 
users. In most of these systems, terminals used are teletypes 
or similar typewriter-like devices coupled to the computer by 
suitable public or private communication lines. 

The modest investment in such equipment enables the re
mote user to communicate with the central facility and oper
ate in a "conversational" mode for the purpose of submitting, 
debugging, and executing his programs. Rather than com
municate with the computer in its own particular program
ming language, a higher-level language such as Fortran, Algol, 
or Basic l is provided. 

Limited Speed 

The amount and type of input and output is limited, to a 
degree, in these systems by the relatively slow speed of con
ventional terminals, such as 10 characters per second for 
Teletype. The remote user with extensive formatting and 
data-manipulation requirements reworks his problem and 
makes it fit the system. . 

It is the purpose of this article to review today's time-shar
ing offerings, examine their highlights and shortcomings, and 
then progress to a possible next step in time-sharing: high
speed remote terminal data processing. 

Ease of Operation 

The relative ease with which today's time-sharing systems 
operate has appealed to a wide range of users. In fact, but 
for this simplicity, many people probably would not have 
taken to the computer. They have had the misconception 
that a problem must be extremely complicated to be turned 
over to a computer. Time-sharing has served to dispel this 
attitude. 

One of the first surprises a new time-sharing user receives 
is the terminal itself - a familiar looking typewriter-like de
vice with a standard keyboard arrangement - usually a Tele-

1 Developed by Dartmouth College, Hanover, N.H. 
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type model 33 or 35. A next degree of sophistication is a 
cathode-ray-tube device such as the General Electric Datanet-
7600. This retains the standard keyboard arrangement, but 
substitutes a television screen for the roll of paper used with 
the Teletype terminal. 

Connecting the terminal to the computer is usually accom
plished by another very familiar device - the dial telephone. 
After the telephone number of the computer has been dialed, 
and the digital subset at the computer's end of the line has 
answered with a high-pitched tone, the connection is estab
lished and the system is ready for the user. 

User Identification 

Access to the computer's power is not gained in most sys
tems until the user has submitted a coded number identifying 
himself. The computer may already have sent a signal to the 
terminal when the connection was established, tripping an 
answerback device which sends the telephone number of the 
calling terminal to the computer for verification against a list 
of acceptable telephone numbers. 

Since many systems operate over ordinary public telephone 
lines, anyone with a Teletype terminal and digital subset can 
call the computer. Verification of the telephone number of 
the calling terminal avoids the problem of calling from an 
unauthorized telephone number. Also, since the user must 
submit a coded number of his own, this provision prevents 
entry by an unauthorized person through a terminal having 
an acceptable telephone number. 

A further problem remains, however. Is the user with an 
acceptable user code free to go to any acceptable terminal 
and dial the system? A further degree of permission is pro
vided by establishing lists of acceptable user codes for each 
terminal telephone number. Any inappropriate combination 
of terminal telephone number and user number will result in 
the computer literally "hanging up" the telephone and pre
venting any further interaction. 

This degree of security in a time-sharing system is most 
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important. It protects companies which keep proprietary in
formation in the system for their own use and do not wish 
users from other, possibly competitive, companies to have 
access to it. 

Billing for Use 

A further benefit of the exchange of terminal and user 
numbers with the computer system is that it provides the com
puter with all needed data to determine who uses the system 
and for how long. This information is collected by the system 
and summarized periodically for billing purposes. 

Choices in Programming 

Following acceptance of his user code, the user is given 
access to the system. He may choose to run an old program 
that he submitted at an earlier date and instructed the com
puter to save, or he may want to submit a new one. 

If the choice is to run an old program, the user simply 
supplies the system with the name the old program was 
stored under, and the computer then retrieves it from a mass 
storage file and indicates it is ready to run. 

If the user wishes to submit a new program and is "con
versing" with a "multi-lingual" system - one that speaks 
Fortran, Algol, or other higher level languages - he indicates 
to the system which language he wishes to use. 

Use of these higher-level languages has added greatly to 
the appeal of time-sharing systems. Business executives re
sponsible for the administration of several million dollars' 
worth of computers in their own companies, yet who don't 
know the difference between a bit and a subroutine have, 
in the space of an hour or so, learned enough about a particu
lar time-sharing language to write surprisingly complex pro
grams and actually execute them. 

These languages are readily accepted by non-computer
oriented individuals because of their almost conversational 
English nature. The only real requirement is that, when con
versing with a time-sharing system, the user must speak a 
little more precisely than he might normally be accustomed to. 

Presenting a New Problem 

Submission of a new problem to a system is usually accom
plished by typing it in steps of one line (i.e., one command) 
at a time, and giving each line a unique number. The se
quence in which the lines are submitted is irrelevant, because 
the lines are sorted internally in the computer system before 
the problem is compiled or executed. It is therefore essential 
that the numbers assigned to the lines of input should be so 
sequenced that, after the internal sort, the statements or lines 
will be in the desired order for program execution. 

The set of input lines expresses the problem in a series of 
logical statements written in one of the higher-level languages 
such as Fortran, Algol, or Basic. 

Verbs 

All but the very simplest tasks involve varying amounts of 
decision-making by the computer in the solution of the prob
lem. For this reason, the higher-level languages include 
"verbs" that will enable the user to construct loops or iterative 
routines, test the equality or inequality of two or more num
bers, and take other similar actions that may be required 
for problem solution. 

Example 

The following example uses the Dartmouth "Basic" lan
guage, which is one of those employed with the General Elec
tric Computer Time-Sharing Service. 
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10 PRINT "TABLE OF POWERS OF TWO" 
20 FOR X = 0 TO 25 
30 LET Y = 2 i X 
40 PRINT "TWO TO THE" X "POWER EQUALS" Y 
50 NEXT X 
60 PRINT "END OF PROGRAM" 
70 END 

What does this mean? 
Line 10 simply prints "TABLE OF POWERS OF TWO". 

The "print" verb used in this fashion will print the literal 
expression enclosed in quotes just as it was submitted by the 
user. 

Line 20 is used to set up the parameters of a loop that will 
be repeated 25 times as successive powers of two are calcu
lated. It states simply that we wish to vary the value of X 
from zero to 25. Absence of any further information on line 
20 tells the computer that the value of X is to be changed by 
+ 1 on each succeeding trip through the loop. Should it be 
desired to vary the value of X by something else, this can be 
done simply by inserting the word "step" followed by a plus 
or minus sign and the number desired for the increment or 
decrement to the variable. 

Line 30 contains the verb that produces the calculation it
self. This line defines Y as the number 2 raised to the X 
power. The upward pointing arrow is used to indicate ex
ponentiation, the raising of a number to a power. 

Line 40 again uses the "print" verb but a little differently 
than line 10. The first content of the quotes will be printed 
as is - TWO TO THE - but now instead of printing the 
letter X, it will print the value that X currently has: some 
number (zero to 25) depending on the number of trips 
through the loop. The next quotation in line 40 is POWER 
EQUALS; since it is enclosed in quotes, it will be printed 
as is. The last element in the line is the variable Y, the result 
of the calculation performed in line 30. The current value of 
Y in each trip through the loop will be printed following the 
word "equals". For example, the thirteenth and fourteenth 
lines of output will read: 

TWO TO THE 12 POWER EQUALS 4096 
TWO TO THE 13 POWER EQUALS 8192 

One of two things will happen at line 50, depending on 
the current value of X. If X is less than or equal to 25, con
trol will be returned to line 20 and the loop repeated for the 
next power of two. If X is greater than 25, say 26, control 
is transferred to line 60. Here the words "END OF PRO
GRAM" will be printed out, and the program will stop as 
indicated by line 70. 

This simple example is not intended as a review of the 
Basic language, which contains many other powerful "verbs" 
in addition to the ones described here. It is intended however 
to show how much computing work can be accomplished by a 
few (seven, in this case) relatively easy-to-write lines of 
instruction to the system. It is this simplicity and power that 
gives time-sharing and its higher-level languages their tre
mendous appeal. 

Other Instructions 

Following execution of the user's program, he may wish 
that it be saved by the system and stored in a data file so he 
can recall it at a later date and will not have to resubmit the 
entire program again. In the Basic system this is accomplished 
by simply typing "SAVE". Similarly, a program that has 
been saved for some time and is no longer ne~ded or useful 
can be "unsaved" by typing "UNSAVE". This instructs the 
system to remove the program from the file and make the 
space available for other programs. 

As a convenience to time-sharing users, the various higher
level languages will provide a number of "functional" verbs 
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such as SIN (X), COS (X), TAN (X), which are the fa
miliar trigonometric functions. Additional verbs are available 
for arctangents, natural logarithms, absolute value, square 
root, and others. Some systems contain a random-number 
generator that will generate single- or multiple-digit random 
numbers as specified by the user, and within a range which 
may also be specified by the user if desired. 

Verbs are also available for rounding numbers to any speci
fied number of decimal places and for extracting the "greatest 
integer" contained in a variable or expression. 

Should the result of a calculation exceed some finite number 
of digits (9 in the Basic system) or be a very small fractional 
number, a different notation is used by the system to print the 
number at the remote terminal. For instance, .00123456789 
would come out as .123456789 E-2 meaning .123456789 times 
10 to the exponent minus 2. 

Provision is made in the Basic system to allow the user 
to define a function that he expects to use several times in 
the program. He gives it a 3-character name the first time 
he submits it, and thereafter can refer to it by the 3-character 
name. This avoids having to retype it every time it is required. 

This is of great value when the calculation is complex. The 
user need only type it correctly once, and he is done with it. 

Similar to the "functional" verbs SIN (X), COS (X), 
dcscribed earlier, are a group of instructions in the Basic 
system to facilitate matrix computations. These include ad
dition, subtraction, and multiplication of matrices, inversion, 
transposition, and the multiplication of a matrix by a number 
or other formula or expression. 

Input/Output 

The used may input variable data to the program while 
it is running, using an "INPUT" verb. This provision is 
particularly valuable when it is desired to run the same 
program many times using different sets of input data. When 
the computer encounters the "INPUT" verb during program 
execution, it will send a signal to the Teletype terminal, 
usually in the form of a question mark, indicating to the 
user that input data is required by the program. The user 
then types the data in and the program proceeds. 

Somewhat larger amounts of data may be entered as a 
part of the program and accessed directly, thereby saving 
the time required to stop program execution and· request 
input data by the method just described. 

Output data generated by the program is sent to the Tele
type machine. There it is printed, or punched into paper 
tape if desired, at the speed of 10 characters per second. Ob
viously, programs generating large volumes of output will 
require correspondingly large amounts of time to get the 
data back to the user's terminal. 

A further limitation is encountered because of the relatively 
short line length of the Teletype terminal - approximately 
75· usable characters. Extensive formatting for large, multi
columned reports becomes difficult and often results in 
multiple-pass programs. 

What Next? 

What, then, is the system that will give the remote user the 
improved computing power and flexibility he needs? A de
scription of such a system follows. 

First, the remote user should have a terminal at his site 
capable of communicating over suitable high-speed lines with 
the central facility. Transmission speeds of up to 40,800 bits 
per second are available which, in terms of 8-bit characters, 
amount to 5,100 characters per second. More commonly used 
is the 2,400-bit-per-second service which permits 300-character
per-second rates. 

Second, the remote terminal should have a line-printer ca
pable of operating at several hundred lines per minute, a high-
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speed card reader and, perhaps a card punch. Additional 
peripheral equipment such as paper tape, magnetic tapc, 
mass storage devices, and others may be desired in ccrtain 
configurations. 

Third, the processing capability of the remote terminal 
should be sufficient to allow considerable formatting and 
manipulation of the data received from the central facility. 
This relieves the central computer of this somewhat trivial 
task. It also results in a greater efficiency on the communi
cation line, since very few non-data characters - such as, 
for example, imbedded blanks in printed report lines - must 
be sent. 

Inexpensive Computer as an On-Line Terminal 

The high-speed remote terminal actually can be a small, 
relatively inexpensive computer, such as the General Electric 
GE-115. 

The communications interface at the central computer is 
usually accomplished in one of two ways. The first way is to 
terminate all the incoming and outgoirig communications lines 
in a fixed-wire multiple-line controller that is operated by the 
central computer. It performs, under program control, all the 
necessary communication line interface functions and data 
transfers. The second way is to provide an intermediate com
puter or communications processor specifically designed to 
operate in the communications environment and capable of 
interfacing with the central computer on the one side and the 
communications lines on the other. 

The central computer itself would be a large-scale system 
capable of operating in a multiprocessor, multiprogramming 
environment, under control of an appropriate supervisory or 
operating system. Attached to the system are sufficient quan
tities of peripherals - magnetic tapes, card readers, punches, 
high speed printers - to satisfy the needs of the many user 
programs operating simultaneously in the system. The larger 
systems of this type will be capable of turning out large quan
tities of local batch-processing work while serving the remote 
users. 

With systems of this type, it is possible for the remote user 
to extend the scope of his activities, because he can submit, 
from his remote terminal, any kind of job the central com
puter is capable of handling. The output generated may be 
sent back to the originating terminal, or it may be directed 
to another terminal or even printed and punched at the cen
tral facility. The remote user is not limited in his choice of 
programming language, for he can submit programs ranging 
from the basic machine language of the central computer up 
through all the higher-level languages the system is conversant 
with. 

Control Modes 

Communication of control information between the remote 
terminal and the central computer may be accomplished 
through the use of control cards containing unique codes that 
are recognized by the central computer as having originated 
at a remote terminal. Several control functions are required 
to assure efficient operation of both the central facility and 
the remote terminal. Some of the more important of these 
are as follows: 

• Some type of identification card identifying the terminal 
and the user is required for security purposes, much like 
the user number sequence described earlier for the Teletype 
terminal usage. 

• If the user is submitting an input deck to the system, a 
control card indicating that is entered; then the system will 
commence reading the deck. 

(Please turn to page 28 ) 
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[b BRANDON APPLIED SYSTEMS, INC. 

ANNOUNCE THE FALL 1966 SERIES OF 

DATA PROCESSING MANAGEMENT COURSES 
Nine courses are offered in the sixth series of courses conducted by Brandon Applied 
Systems, Inc., a nd sponsored by Computers and Automation. 

Course 61: 
Management Standards for Data Processing 
A two-day course for data processing management cover
ing effective management and control techniques. 

Washington, D.C. Oct. 13, 14 
New York Nov. 3, 4 
London, England Nov. 22, 23 
Copenhagen, Denmark Nov. 28 
Sidney, Australia Feb. 20, 21 

Course 62: 
Operations Control 
A one-day course to provide operations managers and su
pervisors with a body of techniques and discipline for op
erations management. 

Washington, D.C. 
New York 
Washington, D.C. 
London, England 
Sidney, Australia 

Course 63: 

Oct. 12 
Nov. 2 
Dec. 8 
Jan.31 

- March 15 

Computer Systems Analysis Techniques 
A two-day course for senior systems analysts, supervisors, 
and data processing managers providing systems analysis 
and feasibility study techniques. 

Washington, D.C. Oct. 27, 28 
New York Nov. 9, 10 
London, England Feb. 1, 2 
Sidney, Australia March 13, 14 

Course 64: 
Management Audit of Data Processing 

A one-day course to provide data processing executives and 
top management with measurement techniques to evaluate 
the performance of a data processing installation. 

Washington, D.C. Oct. 26 
New York Nov. 15 
London, England Feb. 3 
Sidney, Australia March 16 

Course 65: 
Appreciation Course in Data Processing 
This course, for top executives and departmental manage
ment, examines the technical concepts, economics, plan
ning steps, and environments necessary for successful in
stallations. 

New York 
Washington, D.C. 
Sidney, Australia 
Manila, Phillipines 

Oct. 5, 6 
Jan. 5, 6 
Feb. 24, 25 
March 2, 3 

Designate No. 11 on Readers Service Card 
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Course 66: 

Introduction to Data Communications and 
Time Sharing 

A course for data processing, departmental, and other ex
ecutives concerned with use of data communications equip
ment or time sharing techniques. 

Washington, D.C. 
New York 

Course 67: 

Oct. 19, 20 
- Nov. 16, 17 

Data Processing Organization and Personnel 

This course provides managers with a general review of 
practices in organization and personnel management in the 
data processing industry. 

London, England 
Washington, D.C. 
New York 
New York 
Sidney, Australia 

Course 68: 

Nov. 24 
Dec. 7 
Dec. 20 
Feb. 8 
Feb. 23 

Review of Programming Languages 

A one-day course to provide data processing management 
a brief review of language structure and status and to 
assist in the possible selection of a language. 

London, England - Nov. 21 
Washington, D.C. - Jan. 17 
New York - Jan. 26 

Course 69: 
Top Management Control of Electronic Data 
Processing 
A two-day course for top management to provide guidance 
in control over data processing installations. 

I-
I TO: 

Washington, D.C. Oct. 20, 21 
San Francisco, Calif. - Dec. 1, 2 

BRANDON APPLIED SYSTEMS. INC. 

30 East 42nd Street 

New York. New York 10017 

Please send me the Fall 1966 Course Catalog. I am inter

ested in courses: 

D 61 

D 62 

D 63 

o 64 

D 65 

D 66 

D 67 

D 68 

D 69 

My name and address are attached. 
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PROGRAMMING CONSIDERATIONS 

FOR A COMPUTING UTILITY SERVICE 

Hans Jeans 
Instructional Systems Devt. Dept. 

IBM Corp. 
Los Gatos, Calif· 

The economy necessary in a time-shared computer utility service is to 
be derived from the complete integration of hardware, software, the 
utility supervisor, translators, and user programs. 

In the expanding market for computers, the success of time
sharing systems has created a growing interest in the possi
bility that computing service can be made available to the 
general public on a subscription basis. To qualify as a utility 
in the usual sense, a service needs to be available almost im
mediately whenever the user wants it, and should be economi
cal for both user and supplier - i.e., beneficial to the user at 
a price he can afford, and profitable to the seller. In existing 
time-sharing computer systems, and in the second-generation 
systems being planned, the prime objective seems to be to 
place a powerful computer at the direct disposal of each user; 
cost is seldom emphasized as a design criterion. But cost con
siderations, as the basic incentive for any kind of time-sharing 
system, must be fully taken into account in designing a com
puting utility service. It may be that the probable needs of 
the subscribers require no more than modest computers, in 
systems much smaller and more decentralized than those re
quired to make powerful computers pay their way. This may 
be the most satisfactory kind of computing utility for both 
user and supplier: local systems, geared to local interests, but 
backed up by more powerful computers (nearby or remote) 
to handle the tasks too demanding· for a modest CPU. 

When we synthesize the appropriate features of present 
time-sharing systems, as we attempt to do here, we see how 
new software combined with available hardware can make a 
computing utility service practicable in the immediate future. 
Many of the suggestions are not new, but they deserve new 
attention now that they can be implemented, thanks to the 
pioneering efforts in time-sharing which include many com
binations of techniques and devices. Building on that expe
rience, we will try to define the concept of a computing utility, 
discuss the hardware, and characterize the software. 

A Computing Utility 

A computing utility could be designed for comprehensive 
service as a general record-keeping or information retrieval 
system, or for more limited service as a computational aid. 
The former may be both desirable and possible, but the nar
rower definition suits our purposes here. Typically, a utility 
tries to serve as many users as possible while restricting itself 
to a profitable class of services. Businesses in general cannot 
include highly specialized or seldom-used services without 
raising the basic cost per customer, and this is true of a com
puting utility. It is thus to the interest of both user and 
supplier to make the most commonly needed services most 
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readily available. With this principle in mind, we will con
sider the characteristics of a computing utility as a computa
tion service for engineers and scientists, whose problems have 
enough in common to make an efficient system feasible. 

From the user's point of view, a comp'uting utility service 
operates roughly in this way: Whenever he has calculations 
to do, he requests service via a terminal, conveniently located. 
He transmits data and calls an existing procedure to process 
them, or writes the needed procedure in a language familiar 
to him. He is notified of the syntactical errors which can be 
corrected as soon as detected. He executes his procedure with 
some simple data, correcting and modifying it until he is 
satisfied; he then initiates the calculations. During the com
puting process, he may inquire about the status of his pro
cedure, inject his judgment to influence the outcome, and 
further modify the procedure as the results reach him. When 
the calculations are complete, he can request a selective print
out of results and may save his procedure for future use. 
More often than not, he will complete such calculations in one 
sitting at the terminal. 

Features 

In a computing utility, then, each user finds the operation 
easy, the mode conversational, the .response immediate. These 
features seem to characterize a computing utility better than 
the more general phrases on-line, and real-time, although these 
terms also describe the system. 

Ease of Operation 

When we say the computing utility is characterized by 
ease of operation, we mean that the user, who may be already 
a specialist in something else, need not become a specialist in 
computer programming in order to benefit from the com
puting service. In the future, he may need only legible hand
writing or intelligible speech to convey his instructions and 
his data to the computer; at present, he is likely to work at 
an input/output typewriter or cathode-ray-tube keyboard 
whose special features are easily mastered. 

Language 

The physically simple terminal must be matched by a struc
turally simple language which the user knows or can learn 
readily. In some systems (JOSS, at Rand Corporation, for 
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example), the user can start with a set of simple terminal 
commands, feel his way around, and learn enough of the pro
cedural language to get his computations done. Later, more 
proficient, he may abbreviate commands, and assign specific 
keys for his own most frequently needed operations (he might 
use the A key as the ALTER command, or make C initiate 
calculations) . 

Few procedural languages seem to be user-oriented, i.e., 
easy to learn and use, and free of red tape. (Control cards 
are needed; cards must be properly sequenced; there are un
written restrictions.) Many high-level languages started with 
the ordinary computer user in mind, but as each became 
popular, additions and refinements began to encumber the 
language, to the advantage of the expert but not the average 
user. We need various degrees of sophistication in a language, 
but the ordinary user should not be forgotten. Problem
oriented languages offer one solution, but their development 
seems to lag. The computing utility needs a simple language 
adaptable to the user's specialty, or a language for each disci
pline (for example, COGO, or STRESS), or a response pat
tern so simple and flexible that each user may develop his 
own language. 

Application Programs 

The advantages of a utility are further enhanced by the 
many application programs available as subroutines. When 
the user inquires at his terminal about the programs available 
for certain purposes, these subroutines will be called into 
service. This introduces a new wrinkle in program-writing, 
since each program must not only work, but also teach the 
user the correct procedures and allow him some leeway in 
input/output.* 

Conversational Mode 

When we say the computing utility operates in the conver
sational mode, we mean that a dialogue begins when the user 
sits down at the typewriter terminal and addresses the com
puter, continues while he composes and tests his program, and 
does not end until the execution is complete. During the 
course of this conversation, the user issues commands to the 
utility to initiate action and to control the computational pro
cess. During program composition, the translator (compiler 
or assembler) checks for syntactical errors, statement by state
ment, so that any errors thus detected can be corrected im
mediately by the user or -by the translator. During program 
testing and execution, the user can either plan a systematic 
verification of his procedure, or monitor it from time to time, 
as his judgment dictates. The user need not consider all con
tingencies, sinc~ the utility controls unexpected events and 
notifies the user. . If the procedure is so programmed, the user 
may influence (i.e., redirect) the computational process, and 
maintain a continuous dialogue while the problem is being 
solved. 

Of the many time-sharing systems said to be "on-line," few 
have this degree of conversational ability, being hampered by 
the conventional construction of translators and supervisory 
routines. A computing utility, not thus confined by previous 
operating systems, can be designed for dynamic interaction 
with the user. 

Immediate Response 

When we say the computing utility gives immediate re
sponse, we do not mean the kind of response required in some 
real-time control systems, where a brief delay could mean the 
destruction of a plant or a factory. What we mean, rather, is 
that in comparison to the user's own response time (in this 
two-way conversation), the utility's response is immediate. 

*Pyle, I. C., -"Data Input by Question and Answer," Communications 
ACM, April 1965, pp. 223-226. 
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Since human reflexes are much slower than computer opera
tions, the utility response time is really no problem, being 
equally satisfactory up to several seconds. When it is likely 
to be much longer (i.e., when calculations are lengthy, and 
no monitoring is needed), the user will expect the delay and 
may leave the terminal and return later. Occasional delays, 
even unexpected ones, are at worst irritating to the user. Al
though the computing utility operates in real time, then, it is 
less stringently constrained than some other real-time systems 

If service this rapid can be provided to many users by 
methods so simple for each, and can be provided economically, 
the time has come for the computing utility. In the conver
sational mode, the user himself slows the utility operation 
down and gives the computer time to respond to other users 
while he is thinking about his problem and reacting to the 
computer response. The time must be allotted more system
atically than that, of course, so each user is allocated a slice 
of time and charged for the time actually used (in addition 
to terminal cost). The utility would probably need an over
load of terminals to assure full utilization of the facilities 
most of the time, since it is unlikely that all terminals would 
be busy at the same time. When a peak load degraded the 
service, the effect could be spread out to all users, or late
comers could be asked to wait, depending on the policy. 

Compatibility 

Programming compatibility and hardware compatibility are 
sometimes emphasized as essential in time-sharing systems in 
general. Certainly standardized terminals would be needed 
both for the convenience of users and to simplify the con
nections with the utility. And ideally the user would be 
unaware of hardware changes except as improvements in ser
vice, when any physical facility in the utility is replaced by a 
more powerful version. But programming compatibility is a 
doubtful goal if it means that the utility must execute ma
chine-language programs produced in a batching process. The 
rationale of this extreme may be twofold: (1) Many such pro
grams exist, ready for use, and converting them for inclusion 
in the utility would be nearly impossible, or too costly; and 
(2) the computer complex may run background programs in 
the bat ching mode (without time or space limitations) when 
the utility is not otherwise busy. 

In the interests of equipment utilization, a good computing 
utility would certainly accept background jobs. A non-urgent 
computation, for example, might have a delayed deadline 
specified by the user (who might be charged at a lower rate 
in such a case). But the programs for all background jobs 
must be created by a programming system available through 
the utility. If we insist that the utility be able to execute pro
grams in any machine language, many sticky problems (stor
age allocation, dynamic relocation, interrupt handling, etc.) 
become much more difficult to solve. 

Stringent Compatibility Unnecessary 

For a number of reasons, such stringent compatibility in 
programming is either unnecessary or irrelevant, or both. In 
the first place, no extensive library of programs exists for the 
new generation of computers. Many of the existing programs 
will be revised anyway to reap the benefit of the mutually 
"tutorial" man-machine interaction now possible (for example, 
good human judgment can accelerate the convergence of an 
iterative process). Some programs which need excessive space 
and time, or cannot tolerate delays, will be excluded because 
of time-slicing and other utility conventions. Since direct con
trol of the physical facilities must remain with the supervisory 
program, full compatibility cannot exist; i.e., the user cannot 
be given unlimited access to the facilities even if all programs 
are written in machine language. If, in fact, there is true 
compatibility at the procedural language level, there is no 
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need for compatibility at the machine language level (since 
successful recompilation is not time-consuming or costly). 
The problem lies in the subtle differences between allegedly 
compatible languages or even between two versions of one 
compiler. Such differences can be analyzed and reconciled 
\vithout loss to either mode of operation if the system pro
grammers exercise sufficient care. 

Hardware Considerations 

The hardware for a computing utility service will consist 
basically of certain facilities and a number of terminals, 
lillked (uy direct telephone lines, for example) in such a way 
that allY terminal can be put on line with little human effort. 
.'\S till' U-i\T\; "control panel" for setting and steering the 
cuur:-:l' of his program, the terminal must be responsive and 
silllple to operate. Unless the cost of other devices (graphic 
displays, for example) can be justified by users' needs, the 
It;rmil~al is most likely to be the familiar input/output type
writer. Other forms of input/output (the card or paper tape 
reader/punch, etc.) will be excluded from our consideration 
for the sake of economy. Except for the interface to the 
utility central, the terminal is simply an electric typewriter, 
to be used as such when off-line. 

The central facilities contain a computer and peripheral 
uevin's for input/output (the card reader/punch, high-speed 
printers, and magnetic tape units) and for auxiliary storage 
(large-capacity cores, drums, and disks). The volume of 
users' files and the frequency of access will determine the 
number and kinds of storage devices: at a minimum, one de
vice with fast access for working file storage (for example, 
drum or large-capacity core) and one with slow access for 
permanent file storage (multiple disks, for instance). In any 
case, magnetic tapes are used for infrequently referenced files, 
and for periodic file dumps to assure error rollback. 

Choice of Peripheral Devices 

The choice of peripheral devices is essentially determined 
by the choice of computer. Computers vary widely in opera· 
ting speed, but most of the peripheral devices perform within 
a narrower range, and a proper match is essential for optimum 
overall performance. Auxiliary storage devices are indispen
sable in a file-centered system, but their fixed access time and 
data transfer rate may impose an upper limit to the utility 
central's performance, even with a high-powered computer. 
This being the case, a modest computer may afford the best 
match for the available secondary devices. 

Certain technical considerations also recommend the choice 
of a modest computer for the utility central. For one thing, 
a modest computer can usually handle data on a character
by-character basis more efficiently and at less cost than can a 
high-powered computer (whose performance depends mostly 
on parallel data handling and fast but expensive arithmetic 
units) . 

In most third-generation computers, microprogramming 
permits efficient terminal servicing not previously possible 
with modest computers. As a request reaches the central 
one character at a time to be handled by a micro-routine, 
additional processing functions can be incorporated to identify 
the request and formulate a proper response. An interrupt at 
the microprogram level costs less in overhead than an ordinary 
interrupt, and a modest computer, microprogrammed, will 
thus show the better performance-to-cost ratio. 

Program Compilation 

In program compilation, a modest computer internally or
ganized to facilitate character manipulation and with micro
programmed controls will probably outperform a large ma
chine in terms of cost. Since most utility users will write 
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programs in high-level procedural languages, and test them 
symbolically, advantages in efficient compilation cannot be 
ignored. 

A modest computer needs to serve relatively few terminals 
to justify its cost, since localized control of facilities results 
in low overhead. If computer X can serve 25 terminals at 
one time adequately, then computer Z (at four times the core 
speed and cost of computer X) must serve 100 terminals to 
break even. Yet searching the larger file directory (probably 
four times as many files) would incur proportionately more 
overhead, even at the higher speed of computer Z. If the com
plexity of terminal servicing increases exponentially with the 
number of terminals, as is conjectured, it is preferable to 
serve fewer terminals with a modest computer. Furthermore, 
a localized utility central may be specialized to serve small 
homogeneous groups of users where geographic proximity 
coincides with common interests. Moreover, in case of ma
chine failure, a small number of users can be distributed to 
other centrals with only minor degradation of service. As the 
new generation of computers is compatible down to the ma
chine language level, a modest computer can do everything a 
large computer does, but more slowly. That is, it can have 
as much core and bulk storage capacity, and the same input/ 
output and interrupt facilities, and can thus work efficiently 
with a large computer as backup if that is desired. With 
microprogramming capability to keep execution speed up to 
par, a modest computer can use interpretive programs to 
advantage, giving the central positive control of the execution 
and testing of user programs. 

Although a modest -computer seems the best choice for the 
utility central, user demand might justify the cost of a utility 
configuration operating at more than one level (see Figure 1). 
Users could be connected indirectly with computer YY, which 
would perform only those tasks requiring extensive arithmetic. 
The large computer would act in a simple, batching, multi
ptogramming mode on programs and data forwarded by the 
utility central, which would remain the intermediary between 
computer and user. Perhaps a regular batching process (com
patible with the utility) could also be initiated at the central. 
In this case, the CPU console would be in effect a special 
terminal with magnetic tape and card input/output. 

Such a computing utility seems to offer the advantage of 
time-sharing at a reasonable cost, and yet retains the capability 
for batching. For the future, a network of high-performance 
computers may back up numerous local utility centrals to 
distribute the workload for maximum operating economy. 

General Software Characteristics 

Even with the best equipment, the best utilization depends 
on well-conceived and well-constructed software. Slight in
efficiency in programming on a modest computer may so in
crease the overhead that economical service is impossible. The 
minimum software for a utility service includes several trans
lators (assembler and compilers) and the supervisory pro
gram. The latter has many responsibilities: it services ter
minal requests, it schedules and allocates facilities, it handles 
input/output, and it keeps accounting records for expense 
proration. 

Programming effort in time-sharing has often been concen
trated on the supervisor to the neglect of the translator. 
Available translators have been adapted to new modes of 
operation with only minor changes, but being designed pri
marily for the batching process, they do not provide the fea
tures necessary for on-line communication. But before we 
consider how to improve the translators and how to allow 
for a high degree of man-machine interaction through a prop
erly planned supervisor, we must explain what "file-oriented" 
means in a computing utility, and examine the software im
plications. 
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Fig. 1. One Configuration for a Computing Utility Central 

File-Oriented Structure 

In a file-centered system, the user can concentrate on solving 
his problem; he need not be concerned with the internal 
input/output operations in the central. He deals only with 
logical files, which may consist of program, data, or both. 
The user creates a file by typing at the terminal keyboard, or 
by requesting the reading of a deck of cards or a reel of 
magnetic tape at the utility central. He can fetch or purge his 
files stored in the utility, or copy them in the form of punched 
cards, magnetic tape, or print-out. He can call one file to 
process another: a translator to process his program, an in
terpreter to execute it, a program to process data. Per
manent files must be labeled explicitly by symbolic names; 
temporary files can be defined without being named. 

To the utility supervisor, all files are the same and are 
handled uniformly regardless of their contents. Input from a 
terminal is either (1) text material (program or data) for. a 
file, or (2) commands, i.e., requests for service (open file, .. '. 
modify file, ... call one file to process another). As only 
files are processed, generated, and purged by a user's program, 
there is no input/output in the customary form; there are 
simply messages to and from the terminal (and format specifi
cations for external output copies from a file). This approach 
should contribute to the simplification of some high-level 
languages. 

The function of translators in a file-oriented system is shown 
in Figure 2, which shows how user programs are composed, 
tested, and executed. This figure shows only the facet of the 
utility service involving translators - how they are integrated 
into the utility, and how program writing and testing are 
handled. The user may simply call an available program (say, 
matrix inversion) to process his data (a matrix), or he may 
write a new program and run it interpretively without com
pilation into machine language. 
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If the user wants to write a program in some procedural 
language, he opens a file by a terminal command and enters 
his program on the keyboard. He may request the translator 
for that particular language to process his program after entry 
is complete, or statement-by-statement. In the latter case, 
immediate diagnostic messages will report syntactical errors 
for correction and resubmission to the translator. The trans
lator may correct certain minor errors, notifying the user, who 
may override the translator's action. Before the program is 
tested, it is thus free of trivial errors which might cost several 
compilations in a batching process. In testing the program, 
the user may specify various options by terminal commands 
(trace, trap, and checkpoint stop) to monitor the execution. 
He may interrupt the process, modify his program or testing 
options, and resume execution. When he is satisfied, he may 
run the program interpretively or compile it into machine 
language with or without code optimization for final execu
tion. He may save the program as a file for later use or purge 
it. He may (as Figure 2 suggests) choose to test his program 
with relatively little on-line interaction. 

Service Programs 

Figure 2 shows two of the service programs (test facility 
and file manipulation) available to the supervisor and thus 
to any user's program. Subroutines such as message handling, 
function evaluation, and common numerical algorithms may 
also be considered service programs. 

Sharing these programs saves storage space and, very often, 
loading time, since only the linkage is included in a user's 
program when he calls a subroutine. When the user's pro
gram is ready for execution, the supervisor may find the re
quired subroutine already in core storage, having been loaded 
for a previous user program. The availability of these sub
routines also relieves the user of many programming details, 
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Fig. 2. User Program Flow in a Computing Utility Service 

and simplifies his program structure. The convenience of 
service programs is, however, bought at a price in supervisory 
overhead in subroutine handling. 

Translators 

Translators must be provided in sufficient number and 
variety to allow for a variety of programming languages. The 
conventional translators generally consist of massive multi
phase programs unsuitable in several ways for utility service. 
They lack facilities for on-line correction and for symbolic 
testing; they require complete recompilation at considerable 
expense when a program is corrected; their operating pro
cedures are cumbersome; and they cannot meet the conflicting 
demands of fast compilation and efficiently compiled pro
grams. 

New compiling techniques can help to some extent, but re
structuring of translators is still necessary. Conceptually, a 
translator is composed of two phases: Phase I transforms the 
statement in a given language into an intermediate language; 
Phase II transforms the intermediate language into the ma
chine language, with a code optimization option (which may 
be considered as a separate phase). Since one intermediate 
language may suffice for many procedural languages with 
common features, each language may have a Phase I trans
lator, but there might be only one Phase II translator (and 
one interpreter). Even though some languages are not ame
nable to this approach, there wiII in any case be fewer inter
preters and Phase II translators than Phase I translators. 

The file-oriented approach lightens the burden for the 
translator since no input/output is required in processing one 
file to create another. Files are manipulated and diagnostic 
messages transmitted by service programs which any trans
lator can utilize. The translator's task is further simplified by 
the fact that the file manipulation program also handles the 
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corrections, insertions; and deletions in the user's program as 
a file, and the test facility program adds information to tl: ~ 
files for appropriate action by the interpreter. 

The proposed translator structure has several advantages: 
The Phase I translator can process a program in its entirety, 
or statement by statement, giving diagnostic messages and 
allowing on-line corrections. Only the corrected statements 
need to be recompiled. The terminal commands eliminate 
procedural red tape and let the user feel his way around at 
the terminal. Regardless of the language used, there is only 
one set of terminal commands for symbolic testing. Fast com
pilation is the primary objective, unless code optimization is 
specified (this is for the Phase II translator only). In micro
programmed computers, the translation process may con
ceivably be speeded up. 

Interpreter 

The interpretive mode no longer means the risk of degraded 
performance, thanks to the microprogramming capability of 
the new generation of computers. When the user requests the 
execution of his program, processed by a proper, Phase I 
translator, with certain testing options, he may not even 
know that an interpreter is needed. Now that much or all 
of the interpreter may be microcoded, the user need not dis
cern any loss of performance. 

The use of an interpreter is justified by various circum
stances. For a quick one-time computation, processing by a 
multi-phase translator is costly, but one-phase translation with 
execution in the interpretive mode is relatively economical. 
Again: whereas a machine-language program is rigidly 
ordered and not easily modified, the same program in an 
intermediate language lends itself to revision. For testing 
purposes, where numerous changes are to be expected, the 
need for retranslation can be minimized by leaving the program 

COMPUTERS and AUTOMATION for October, 1966 



in the intermediate language and executing it interpretively. 
And again: the supervisor cannot monitor the execution of a 
machine-language program except in a general way (although 
errors in execution are detected), and therefore the user 
communicating through the supervisor, has only limited con~ 
tro1. . The interpreter, however, allows many testing options, 
momtors the user's program intensively, and informs him of 
any unexpected errors. 

With the minimum programming facilities sketched above, 
users should be able to implement their own language trans
lators, interpreters, and specialized applications. As the num
ber of user programs in the utility increases, the variety of 
services multiplies and the utility consequently becomes more 
desirable to the users. Yet, being local, as it can afford to be 
with a modest computer, it remains adaptable to users' needs 
and can accordingly improve its efficiency by specialization. 

Supervisor 

The utility supervisor has functional control of all user 
programs, representing the user to the computer and the com
puter to the user. To the user, the supervisor's primary func
tion is to service his terminal, responding promptly and 
appropriately to every request. The supervisor responds to 
a com~and by interrupting execution of the user's program; 
to a SImple request (e.g., an inquiry about program status), 
by im~ediate processing and transmission of a reply; to a 
more Involved request (e.g., for the fetching of a file), by 
entering the request into a job queue and informing the user 
of the delay. (Program interruption, being at the micropro
gram level, would be too brief - a few milliseconds at most 
- to affect the job in execution adversely.) 

The supervisor accepts requests for program execution and 
schedules the jobs according to an established priority scheme 
(more on scheduling algorithms later). The supervisor estab
lishes queues for the physical facilities at the utility central, 
and manages storage space in core, disks or drums (allocating 
core storage and handling program relocation as will be de
tailed later). 

In the file-oriented utility, the supervisor can make any 
file available to the user and his program, and can reference 
it at any level, i.e., by subdivisions such as segments, pages 
and lines. The supervisor handles the file operations involving 
reading or writing, and the messages to and from terminals. 
A file may be copied into cards or magnetic tape, or printed 
out, and files are created by reading cards or magnetic tape, 
but these operations are equivalent to disk (or drum) dumps 
or loads, and are exclusively controlled by the supervisor, 
aided by certain editing functions. 

As a bookkeeper, the supervisor keeps time for expense 
allocation, and collects operating statistics so that service 
efficiency can be measured. To this end, it keeps track of the 
frequency of program and subroutine usage, types of terminal 
requests, fluctuation in the number of users, maximum and 
average response times, and waiting times in the queues. To 
charge the user for actual computation time, storage space 
occupied, etc., is not feasible with available hardware, and 
would ?lace an excessive burden on the supervisor. Prorating 
the entIre cost of the utility according to computer time used 
may be a reasonable alternative. 

The supervisor is also responsible for error recovery, since 
equipment breakdown is still possible despite highly reliable 
hardware. The supervisor therefore maintains an audit trail 
for restart purposes. In practice, a periodic dump of disk files 
may suffice for the rollback. For the peripheral devices, 
operations may be repeated to eliminate errors, or changed 
by means of reconfiguration if duplicate devices are available. 

Scheduling Algorithms 

In a computing utility, scheduling algorithms establish and 
maintain the order of service for the job queues for the utility 
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central's facilities. For most of the peripheral devices 
a first-in, first-out policy is probably adequate. Some case~ 
(for example, reading a disk) might call for a two-level 
priority scheme, with the supervisor-initiated request given 
the higher priority to insure a prompt response to the user. 

For the CPU itself, the scheduling algorithm must reconcile 
two objectives, finding the way to (1) make the best use of 
the eq~ipment, i.e., use as much of it as possible as steadily 
as pOSSIble, and at the same time (2) ensure good response 
to the .user. For sati~factory response to all users, the program 
executIOn for each IS commonly limited to a predetermined 
amount of time (this practice also guards against infinite pro
gram loops). To optimize computer usage, we must reduce 
or eliminate delays in data transmission from the disk or 
drum, possibly by loading the next program in the queue into 
core storage while the current program is being executed. 

A scheduling algorithm is responsible for loading and un
loading core storage; it must regulate the queue of user pro
grams; it must incorporate a priority scheme. 

Core Loading and Unloading 
If there are more user programs than core storage can hold 

at once, each program must be loaded into core from disk 
(assumed here to be the bulk storage form) for execution 
and unloaded to disk when another program needs the sam~ 
core space. There are exceptions and ways of reducing the 
need ~or la.rge-scale loading and unloading effort. If the pro
gram IS wntten as a pure procedure, for example (i.e., so that 
it never modifies itself), and if the data are segregated from 
the program, only the data need be saved when the execution 
is interrupted. The program need not be unloaded since it 
exists as a file in the bulk storage. Shared transl~tors and 
subroutines (i.e., with no private copies for separate users) 
can further reduce loading and unloading effort. 

To minimize loading time, the supervisor may interrogate 
a map of core storage blocks to see whether the needed pro
gram and data remain undisturbed. If so, only the missing 
parts need to be loaded. Although the computer can simul
taneously unload one program, execute another, and load the 
next', the elapsed time cannot be reduced (when the complete 
program and data are first fetched from bulk storage into 
core), and interference to the core storage must be reckoned 
as overhead. 

To make sufficient allowance for such interference, the 
worst case can be estimated and considered in allotting execu
tion time. If the interference is limited to a small fraction 
of the allotted execution time, the disk operation can be 
overlapped, since the amount of interference is directly pro
portional to the disk read/write time. Such interleaved core 
storage will minimize interference, but it remains a cost factor 
and is too random for exact accounting but must be estimated. 

If a program terminates without exhausting the time 
allotted, and the next program is not ready for execution, 
computer time is wasted and overhead increases. The alter
native, which may also add to the overhead, is to look ahead 
two programs, and prepare both for fast entry into the com
puter. 

The storage allocation scheme is also a very important fac
tor in the design and operation of the computer utility; but 
it will be discussed at another time. 

Summary 

The utility service outlined is realistic, although many prob
lems remain - automatic program segmentation, subroutine 
handling, dynamic interaction among users, and balance of 
load and utilization. The utility provides on-line computing 
service to users, and yet allows job batching with a variable 
turn-around time dictated by the user. The economy neces
sary in a utility service is derived from the complete integra
tion of hardware and software, and of the utility supervisor 
and user programs (in particular, translators). 

27 



For the utility central, a modest computer has important 
advantages: it can serve relatively few terminals and yet 
justify its cost, and it is a good match for the secondary 
storage devices in respect to operating speed. A modest com
puter makes a localized utility practical; local control means 
more responsiveness to users' demands, and consequently 
more satisfactory service. 

The microprogramming capabilities of the new generation 
of modest computers open new possibilities for efficient ter
minal services and for the construction of translators and 
interpreters. A network of compatible computers could now 
be established, with larger ones performing extensive calcula
tions exclusively and modest ones servicing user terminals. 

The integration of supervisor and user programs eliminates 
functional duplication and contributes to the efficiency of :ser
vices. In developing conversational capabilities in programs, 
the utility assists users in their problem solving, and the file
oriented approach minimizes input/output housekeeping 
chores for the user. The scheduling algorithm is consistent 
with effective equipment utilization, and should provide ade
quate service as promptly and fairly as possible. 

As time-sharing systems grow, and extend the reach of 
computing technology, the time is ripe to assess their prac
ticality in a different direction. With the new generation of 
computers, the kind of computing utility sketched there can 
be economical and profitable. 
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Becker - Time Sharing 

(Continued from page 20 ) 

• When the terminal has sent the complete input deck in and 
is ready to accept printed or punched output, it indicates 
so by an appropriately coded control card. Subfields may 
be included telling the central computer that the terminal 
wants output for a particular job only (since a given ter
minal may have submitted several jobs) or it is ready to 
accept any output the system has for a particular job that 
was interrupted because of line failure or terminal failure 
at some earlier time. 

• When the terminal has received all its output or wishes to 
disconnect itself from the central computer for another 
reason, it uses a disconnect card, removing itself from the 
on-line status. The terminal is now free to operate in a 
local batch-processing mode. 

• It is often desirable to permit the remote terminal to be 
coupled directly to a user program running in the central 
computer for the purpose of maintaining a two-way flow of 
data during the' user program execution. This is accom
plished by using a control card indicating the name of the 
user program the terminal wishes to be connected directly 
to. This feature is particularly useful during the debugging 
stage. 

• During the execution of a user program that has not been 
fully debugged it may become obvious to the remote user 
that the output is not correct and there is no sense in con
tinuing the run any further. Execution of the user program 
may be halted by using a control card indicating this state 
to the central computer. 

• With one or more jobs entered in the system, the user may 
want to inquire as to the status of a particular job or of all 
jobs. A control card is provided for this function, giving 
the remote user an added measure of control and commu
nication with the system. 

Conclusion 

Present-day time-sharing services have inspired an eager and 
devoted following on the part of the novice and computer
knowledgeable alike. However, definite time-and-volume limi
tations apply to the use of conventional terminal facilities. 
The next step appears to be a stored-program high-speed data 
processing terminal connected by telephone lines to a large
scale central computer system. 

The terminal should be capable of controlling and moni
toring data into and out of the larger system, and of providing 
all the necessary control functions for guiding the larger sys
tem in execution of the remote user's program. 

An expanded time-sharing system of this sort affords an 
intimate console-like contact between the remote operator and 
the central computer, and at the same time provides large
quantity batch processing heretofore associated primarily with 
high-production, personally attended, large-scale systems. 
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CALENDAR OF 

Oct. 3-7, 1966: American Documentation Institute Annual 
Meeting, Santa Monica, Calif.; con tact Jules Mersel, In
formatics, Inc., 5430 Van Nuys Blvd., Sherman Oaks, Calif. 
91401 

Oct. 5-7, 1966: Allerton Conference on Circuit and System 
Theory, Conference Center, University of Illinois, Monticello, 
Ill.; contact Prof. W. R. Perkins, Dept. of Elec. Engrg., 
Univ. of IlL, Urbana, Ill. 

Oct. 17-18, 1966: 1966 Systems Science and Cybernetics Con
ference (Institute of Electrical and Electronic Engineers), 
International Inn, Washington, D. C.; contact William H. 
von Alven, ARINC Research Corp., Annapolis Science Cen
ter, Annapolis, Md. 21401 

Oct. 17-21, 1966: Business Equipment Exposition/Conference, 
Business Equipment Manufacturers Assoc., McCormick Place, 
Chicago, Ill.; contact George L. Fischer, Jr., BEMA, 235 
East 42 St., New York 17, N.Y. 

Oct. 18-20, 1966: Seventh National Symposium of the Society 
for Information Display, "Information Display as an Emerg
ing Discipline," Hotel Bradford, Boston, Mass. ; contact 
Glenn E. Whitham, General Chairman, Box 413, Wayland, 
Mass. 01778 

Oct. 19-21, 1966: CUBE ( Cooperating Users of Burroughs 
Equipment) Fall Meeting, Prom Town House Motor Inn, 
Omaha, Nebr.; contact William Macomber, Boston Insurance 
Group, 87 Kilby St., Boston, Mass. 

Oct. 24-26, 1966: International Symposium on Microelec
tronics, Munich Fair and Exhibition Grounds, Munich, Ger
many; contact INEA - Internationaler Elektronik-Arbeit
skreis e. V., 8000 Munchen 12, Theresienhohe 15, Germany. 

Oct. 24-27, 1966: Annual Instrument Society of America 
(ISA) Conference & Exhibit, New York Coliseum, New 
York, N.Y.; contact Daniel R. Stearn, Public Relations Mgr., 
Instrument Society of America, 530 William Penn Place, 
Pittsburgh, Pa. 15219 

Oct. 25-28, 1966: Data Processing Management Association 
Fall International Conference, Los Angeles Biltmore Hotel, 
Los Angeles, Calif.; contact Mrs. M. Rafferty, DPMA, 505 
Busse Highway, Park Ridge, Ill. 60068 

Oct. 27-28, 1966: ECHO (Electronic Computing Hospital 
Oriented) General Meeting, American Hospital Assoc. Hdqs., 
Chicago, Ill.; contact William H. Isaacs, Secretary-Treasurer, 
ECHO, Michael Reese Hospital, 29th St. and Ellis Ave., 
Chicago, Ill. 60616 

Oct. 31-Nov. 1-3, 1966: Annual Meeting of UAIDE (Users of 
Automatic Information Display Equipment), Vacation Vil
lage Hotel, West Mission Bay, San Diego, Calif.; contact 
Marvin J. Kaitz, Dept. 200-312, Space and Information Sys
tems Div., North American Aviation, 12214 Lakewood Blvd., 
Downey, Calif. 90241 

Nov. 4-5, 1966: DECUS (Digital Equipment Computer Users 
Society) Annual Fall Symposium, Lawrence Radiation Lab
oratory Auditorium, Berkeley, Calif.; contact Angela J. Cos
sette, DECUS, Maynard, Mass. 01754 
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COMING EVENTS 

Nov. 8-10, 1966: Fall Joint Computer Conference, Brooks 
Hall, Civic Center, San Francisco, Calif.; contact R. George 
Glaser, General Chairman, Suite 1060, 100 California St., 
San Francisco, Calif. 94111. 

Nov. 15-18, 1966: GUIDE International, Americana Hotel, 
Miami Beach, Fla.; contact Lois E. Mechan, Secretary, 
GUIDE International, c/o United Services Automobile 
Assoc., 4119 Broadway, San Antonio, Texas 78215 

Nov. 17-18,1966: Southwest Conference on Computers in 
Humanistic Research, Texas A&M Univ., College Station, 
Tex.; contact Milton A. Huggett, Center for Computer Re
search in the Humanities, College Station, Tex. 

Nov. 28-30, 1966: COMMON User Group (formerly 1620 
User Group), J ung Hotel, New Orleans, La. ; contact 
Wiltz P. Champagne, c/o Computing Center, University of 
Southwestern Louisiana, Lafayette, La. 

Mar., 1967: Fifth Annual Symposium on Biomathematics and 
Computer Science in the Life Sciences, Shamrock Hilton 
Hotel, Houston, Texas; contact Office of the Dean, Division 
of Continuing Education, the University of Texas Graduate 
School of Biomedical Sciences, 102 Jesse Jones Library Bldg., 
Texas Medical Center, Houston, Texas 77025 

April 18-20, 1967: Spring Joint Computer Conference, Chal
fonte-Haddon Hall, Atlantic City, N.].; contact AFIPS 
Hdqs., 211 East 43 St., New York, N.Y. 10017 

May 9-11, 1967: Spring Joint Computer Conference, Conven
tion Center, Philadelphia, Pa.; contact AFIPS Headquarters, 
211 E. 43rd St., New York, N.Y. 10017 

May 18-19, 1967: 10th Midwest Symposium on Circuit Theory, 
Purdue University, Lafayette, Ind. 

June 28-30, 1967: 1967 Joint Automatic Control Conference, 
University of Pennsylvania, Philadelphia, Pa.; contact. Lewis 
Winner, 152 W. 42nd St., New York, N.Y. 10036 

Aug. 28-Sept. 2, 1967: AICA (International Association for 
Analogue Computation) Fifth Congress, Lausanne, Switzer
land; contact secretary of the Swiss Federation of Automatic 
Control, Wasserwerkstrasse 53, CH 8006 Zurich, Switzerland 

Aug. 29-31, 1967: 1967 ACM (Association for Computing 
Machinery) National Conference, Twentieth Anniversary, 
Sheraton Park Hotel, Washington, D.C.; contact Thomas 
Willette, P.O. Box 6, Annandale, Va. 22003 

Sept. 11-15, 1967: 1967 International Symposium on Informa
tion Theory, Athens, Greece; contact A. V. Balakrishnan, 
Dept. of Engineering, U.C.L.A., Los Angeles, Calif. 90024 

Nov. 14-16, 1967: Fall Joint Computer Conference, Anaheim 
Convention Center, Anaheim, Calif.; contact AFIPS Head
quarters, 211 E. 43rd St., New York, N. Y. 10017 

May 21-23, 1968: Spring Joint Computer Conference, Sheraton 
Park/Shoreham Hotel, Washington, D. C.; contact AFIPS 
Headquarters, 211 E. 43rd St., New York, N. Y. 10017 

Aug. 5-10, 1968: IFIP (International Federation for Informa
tion Processing) Congress 68, Edinburgh, Scotland; contact 
John Fowlers & Partners, Ltd., Grand Buildings, Trafalgar 
Square, London, W.C. 2., England 
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NEW PARTNERS IN PROGRESS: 

COMMUNICATIONS AND COMPUTERS 

Russell W. McFall~ President 
Western Union 'f 
New York~ N.Y. 

Approaching the 
"great dialogue between man and 

that better part of himself known as knowledge." 

Just a few years ago, computers and communications were 
two separate and distinct fields, each operating largely within 
its own area, with little interplay between the two. The use 
of computers on-line in the operation of communication sys
tems and the real-time processing of data have joined com
puters and communications in a permanent partnership. 

I plan to discuss the approach of communications to com
puters, and what we see ahead for the partnership. 

One of the first involvements of communications with com
puters dates back to the early electromechanical models, 
when Western Union engineers worked with Dr. Howard 
Aiken at the Harvard Computation Laboratory in designing 
input/output circuits and adapting telegraph printers and 
reperforators for use with the Mark II computer. I might 
also mention that we have used computers since they first 
became available commercially: to process payrolls; to pro
vide accounting control of installations, removals, and inven
tories; and to produce statistical and management reports. 

And, quite naturally, we were involved during these early 
days in designing of communications systems for business 
organizations for the specific purpose of gathering data from 
widely separated points for central processing. 

Communications and Real-Time Operations 

Communications were first used for the real-time operation 
of computers, in the early 1950's, when the SAGE system 
was developed as an air defense network against manned 
bombers. This system was designed to handle radar infor
mation, and control interceptor aircraft and the activities of 
other defensive weapons. 

More recently, the successes of our space program would 
have been impossible without real-time systems. Just a little 
more than a year ago, the first space-orbiting computer went 
aloft with astronauts Grissom and Young in the initial 
manned Gemini flight; and, with flawless perfection, it 
directed the first change of a spacecraft's orbit while in flight. 

(Based on an Address at the Meeting of Association for Computing 
Machinery, Los Angeles, Calif., August 30, 1966) 
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-Edward R. Murrow 

In the Jet Propulsion Laboratory at Pasadena, computers 
linked by microwave with unmanned spacecraft are busy 
making history with computer-directed flights to the moon 
and distant planets. We, incidentally, furnish the terrestrial 
communication facility in that real-time system - a special 
164-mile microwave link between NASA's deep-space track
ing station in the Mojave Desert and the Jet Propulsion 
Laboratory. 

The past ten years have seen rapid strides in the develop
ment of real-time technology and its application. We have 
provided computer-operated systems for government and in
dustry. AUTODIN, for instance, represented a technological 
breakthrough in that it was the first nationwide communica
tion system to employ computers on-line for the high-speed 
transmission of data fed into a network by means of punched 
cards, magnetic tape, and perforated tape. Many of the tech
niques developed in designing AUTODIN for the Depart
ment of Defense have since been incorporated in the Ad
vanced Record System for the General Services Administra
tion, and in systems for industry. 

The progress of computer technology and application has, 
in the main, been orderly rather than revolutionary as the use 
of computers was expanded in the solution of definable prob
lems; and we have no reason to imagine that it will be any 
different in the future. In this world of realities, computers 
must produce demonstrable advantages over already available 
means of handling information. 

The Concept of the Real-Time 
Information/Communication System 

Today, the concept of the real-time information/ communi
cation system is firmly established, and a wheIe new cycle 
of computer technology and application has started. Com
munications make nationwide and worldwide systems pos
sible; and the new large, multiple-access computers, of course 
make the sharing of costs possible for a wide range of busi
ness, professional, scientific, educational, and other coopera
tive applications. 
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These developments, obviously, make it possible to assem
ble and distribute knowledge, as information, on a scale 
never before possible. Even so, the assembly in memory 
banks of information in the several fields of human knowl
edge - for instant processing and retrieval - represents a tre
mendous task; but the potential rewards, I do believe, surpass 
those that have flowed from any single invention in the past; 
or that can reasonably be expected from the use of nuclear 
energy for peaceful purposes. 

The "information explosion" is one of the most written
about and talked-about subjects today. In a number of fields 
it is plain that effective information management on a broad 
scale could result in great benefits. 

The Information Explosion in the 
Scientific-Technical Field 

Let us consider the scientific, or technical, field. No one 
really knows how much technical information actually exists, 
or where to find useful parts of it. Research specialists are 
said to spend up to 25 percent of their time seeking useful 
information and wasting valuable time, because it is not pos
sible for them to determine what research work has already 
been done in the fields of their interest. The total duplication 
effort has been placed as high as 50 percent of all R. & D. 
activity. There can be lit t1 ", doubt that the gap in our ability 
to collect, evaluate, store ,ld retrieve technical information 
is costly and wasteful. 

Simplifying Factors in Managing the 
Information Explosion 

Fortunately, we do not face the task of assembling all 
human knowledge in one memory bank; that might be im
possible. Three major simplifying factors will work to make 
the task ahead manageable. 

In the first place - as we all know, but some forget - not 
all knowledge is useful information, and no benefit is gained 
by storing useless information. Evaluating raw information 
in the broad fields of human knowledge as to its usefulness 
will be a tremendous job, of course; but it will be, essentially, 
a one-time job, and of substantial help in reducing storage 
and processing problems. 

The second factor is also selective in nature. The day 
when outstanding men comprehended almost all knowledge 
disappeared with Francis Bacon and Leonardo da Vinci, cen
turies ago. Very few men today even wish access to all human 
knowledge. We are all specialists; our needs for information 
are specialized. As a natural result, the development of sys
tems has been on a system-by-system basis, each being de
signed to meet the individual requirements of a firm, a gov
ernment agency, or a group with common interests. Progress 
in the future will, no doubt, continue to be on the same 
system-by-system basis, as the types of information brought 
under control for manipulation and retrieval are broadened. 
I expect, also, that many of the new systems will be regional 
in scope at first, then become nationwide and, ultimately, 
worldwide, as more and more communication facilities be
come available. 

The third factor that will work to simplify the task ahead 
is the development of new means of supplying information/ 
communication systems on a large scale, and at low cost. 
The concept of the information utility - providing a wide 
range of information systems and services to many subscribers 
through large, multiple-access computers - has naturally at
tracted considerable attention. The background of most of 
those looking at this field, however, is one of experience with 
computers and data processing; and they are looking to com
munications to link their information utility systems in real
time operation. 
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A Nationwide Information Utility 

Western Union's approach stems from a base in communi
cations and a decade of experience in the application of 
computers, first in communication systems and then in real
time information systems. We plan to become a nationwide 
information utility. The plan starts with integration of the 
nationwide . public-message relay network and direct-dial 
Telex system into a single, computer-operated network. We 
have to put an integrated system of this kind in place, to 
obtain the benefits of modern technology and efficiency in 
improved communication service for our customers. 

In the first stages of this program, the flexibility of com
puter operation permits introduction of new communication 
services. The additional computer capacity permits introduc
tion of new information services. For instance, the first pub
lic service computer center scheduled in our program and 
installed at New York late last year, provides 3,000 Telex 
subscribers in eastern cities with new communication services. 
In addition, we have introduced a new information service, 
set up specifically for the legal profession. A customer of 
this service - furnished by Law Research Service, Inc.
llses a Western Union teleprinter to dial a direct connection 
to our public service computer at New York to obtain case 
citations. The computer extracts information from its mem
ory and transmits it instantly to the subscriber. 

Arrangements are now being completed for a second infor
mation service, using Western Union's computer and com
munication network, which will match the qualifications, 
salary wants, and other data on job-seekers with the require
ments of employers with open positions. It will be called the 
Personnel Information Communications System, and will be 
provided by Information Science, Inc. 

Another phase of our longer-term program is scheduled to 
follow the installation next year of additional public service 
computer centers to extend new services to Telex customers 
nationwide. This phase calls for the installation of third
generation computers at key locations across the country. 
These computers will perform all standard communication 
functions, and new ones,- .and will permit the integration of 
the public message and Telex services into a single system. 

In addition, they perform information functions such as col
lection, storage, processing and retrieval of data. They also 
provide multiple-access entry into a computer at the same 
time; and they have tremendous random-access memories. 

This computer network is planned for completion after the 
installation of the initial public service computer centers. It 
will permit improved automatic handling of a broad range 
of communication services, including direct access to the 
computers. At the same time, the computers then in place 
will have ample capacity for offering real-time information 
services to customers of many kinds. 

Similar Information Utilities 

A number of companies have already expressed their in
tention to provide similar information services. That is all to 
the good! We believe that the potential for new real-time 
information systems and services is so large, in the years 
ahead, that it will take the combined efforts and resources of 
the communication companies, the computer machinery com
panies, the professional skills in both fields, and many other 
resources to develop that potential fully. I think we all 
recognize the excellent progress being made in advancd 
computer hardware. 

Formidable Difficulties 

Formidable difficulties in other areas, however, are vexing 
our best minds. A great deal of work remains to be done in 
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One small SYSTEM/360 takes on a 3-plant job 
for Dielectric Products ... 
An IBM SYSTEM/360 Model 20 
handles accounts receivable, accounts 
payable, sales analysis, labor costs, 
payroll, and inventory too. 

It does this for Warren Manufacturing, 
division of Dielectric Products 
Engineering Company, Inc., in 
Littleton, Mass. And the same system 
does the same things for two other 
divisions in Raymond, Maine. 

One SYSTEM /360. Three full·time 
jobs. 

Weeks ahead of installation all 
programs were ready to go. Dielectric 
Products people went to an IBM 
Education Center and then worked 
with IBM Systems Engineers at an IBM 
Installation Center. Job specifications 

were easily converted into Model 20 
programs with IBM Report Program 
Generator (RPG). 

SYSTEM /360 keeps information 
up·to·date. Unique, multifunction 
card·handling automatically interfiles 
new balance cards in the master file, 
updates the file, and prints a report
all in one pass. An 8·hour inventory 
job now takes just 2. 

Model 20 also explodes bills of 
material for cost and production 
analysis. And goes on to produce 
financial reports for management. 

Bob Houser, President of Dielectric, 
now gets more timely operating 
information. Production gets a daily 
inventory exception report. Orders are 

and keeps track 
of everything. 

accurately scheduled. Stockouts 
reduced. And customers assured of 
delivery, on time. 

All this for three divisions making and 
selling different products-from 
battery chargers, rectifiers and 
generators for ringing and tone 
communications equipment, to 
transmission line wave guides and 
dehydrators for microwave 
communications. 

Doesn't all this make a SYSTEM /360 
worthwhile? Even a small one? 

Many companies think so. 



software and in basic information analysis, selection, and in
dexing. The classic disciplines of the 19th century - such as 
chemistry, physics, and physiology - used to operate in com
paratively strict isolation; but that is no longer so. The old 
science areas are now intermixed; there is overlapping, dupli
cation, and dual reporting. What is needed now is the man
agement of information in a degree and on a scale never 
before attained. 

Few problems, however, are beyond solution by that first 
and best computer of all- the human mind. The human 
mind applies imagination in the manipulation and retrieval 
of billions of bits of information stored in the brain, combin
ing them in strange and unbelievable ways to create new 
knowledge that never before existed. I think we can con
tinue to depend on the human mind for many solutions to 
our information problems. 

We already have a key tool for successful management of 
information in the real-time information system. The com
puter's outstanding performance in the past suggests a tre
mendous potential for its real-time application in the future. 
Very few computers are yet linked by communication lines 
in real-time operation; the great preponderance of computers 
now in service are operated off-line, in batch processing. But 
we can foresee a tremendous growth in the application of 
computers in real-time systems in the years ahead. 

National Centers for Information Retrieval 

The scope and complexity of some of the systems now 
under preliminary consideration stretch our imagination. 
Congress is considering legislation to establish "a center for 
development and operation of a national science research data 
processing and information retrieval system," which would 
make scientific research information readily available "through 
an appropriate communication network." It is felt that a 
coordinated system of this kind is needed to facilitate and 
speed the retrieval of information from the 400-odd special
ized information agencies that now exist - each serving a par
ticular field of knowledge by providing subscribers with reg
ularly issued compilations, critical reviews, bibliographies, and 
other information retrieval tools. 

Many other proposals of similar information systems arc 
being explored by organizations in the educational, library, 
engineering, and other professional fields. A group of univer
sities, for instance, is studying recommendations for various 
kinds of nationwide information systems to serve universities. 
A spokesman for the group states its interests as broadly as 
this: 

"Among the academic information-processing activities with 
which the new organization will concern itself are both 
computational and linguistic uses of computers, comput
erized programmed instruction, library automation, educa
tional television and radio, computerized cognitive aids, 
and the utilization of computers in university administra
tion and in clinical practice." 

A system performing these functions would transmit, switch, 
store, retrieve, and disseminate knowledge through one .or 
more computer centers. The participating universities would 
be interconnected to request, receive, or exchange knowledge 
in printed, graphic, high-speed data, or voice form. This is 
an ambitious program, but not unrealistic. It fits the picture 
of things to come! 

The pressure of demand for new information/communica
tion systems and services is increasing, and is accelerating the 
development of new input/output devices. We begin to see 
machines that display selected information instantly and visu
ally on demand. The use of new information retrieval 
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devices will certainly modify the use of records as we know 
them today and, perhaps, make them unnecessary ill many 
instances. 

Machine storage of digital and graphic information for in
stant retrieval cannot help but affect eventually our tradi
tional dependence upon books, journals, and reprints. Many 
functions of the technical and educational publishing business 
appear headed for gradual transformation into a real-time 
information-handling business. In fact, that was the stated 
purpose of certain recently announced mergers of publishing 
companies with firms having competence in the computer 
and data processing fields. 

International computer-operated information networks, 
using satellite communication facilities, have a good chance 
of becoming a reality in the foreseeable future. Systems like 
these may well make possible such bold concepts as a world 
bank of medical knowledge and case histories, and a global 
weather-information system. 

Center for Medical Information 

In the medical field, for instance, international processing 
of information on birth defects might very well have enabled 
the profession to detect the pattern of birth defects from the 
use of thalidomide far earlier than it was, and thus have 
saved hundreds of infants from deformity. Coordination of 
widely separated research efforts on diseases, such as cancer, 
could bring immeasurable benefits to mankind. 

Scholars in the arts and sciences are beginning, as I men
tioned earlier, to give the computer attention as an educa
tional and research aid. There were 400 computers in service 
on American campuses in 1964. Tying them together in a 
national information system would result in tremendous ad
vances in the study of languages, literature, philosophy, his
tory, the sciences, and the arts. In time, such a system could 
be made international in scope. 

The Age of Information Management 

The new age of information management is upon us, and 
it is gathering speed. The potential for communication/infor
mation systems and services spreads across the whole field of 
human endeavors. This will affect our daily lives and work, 
our nation, and the world more, by far, I believe, than the 
industrial revolution has. 

The industrial revolution recast the mold and entire char
acter of western civilization, and its influence has reached into 
the far corners of the earth. It has so deeply changed the 
economic, financial, social, and political fabric df human liv
ing that it is almost impossible for us to appreciate what life 
was like in the United States a century ago. Some of us here 
today can remember when the chief means of transportation 
were the horse and the railroads. All of us have lived long 
enough to have seen and felt the tremendous changes brought 
about by automotive, to say nothing of aeronautical and space, 
technology. 

Today, we are embarked upon the information revolution, 
and I am certain that it will bring about changes far exceed
ing those of the slower-moving industrial revolution - and in 
far less time. The ultimate impact upon society of the new 
partnership of communications and computers in real-time 
information systems cannot yet be fully perceived. It is just 
as well, probably, that not all of the. problems that will 
require solution can be foreseen either. 

Still, we can see enough of the potential of the real-time 
information/ communication system to know that it is a power
ful and promising new tool. It will facilitate enormously 
what Edward R. Murrow called the "great dialogue between 
man and that better part of himself known as knowledge." 
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At Lockheed, the young and vital field of Information 
has created the industry's broadest range of outstanding 
opportunities. Scientific computing, satellite tracking, 
real-time data processing, hospital, educational, business, 
and governmental administrative information systems 
offer a unique opportunity for a varied and fulfilling career. 

To accomplish its highly diversified assignments 
Lockheed maintains a centralized data processing facility 
-one of the largest computer centers in the country. 

Scientific computing at Lockheed plays many impor
tant and varied roles in Flight Mechanics, Trajectories, 
Thermodynamics, Electronics, Propulsion, Structures, 
Flight Technology, Hydrodynamics, Navigation Guid
ance and Control, and other vital fields. 

In other areas of activity, Lockheed has developed a 

Lockheed 
information systems 
hold the answer to a 
challenging career 

revolutionary process for handling patients' records to 
free doctors and nurses to perform their primary duties. 
Lockheed also leads the way in state-wide information 
systems such as the one planned for the State of Alaska. 

In addition, the planning and control of all U. S. Air 
Force orbiting missions is conducted at the Satellite Test 
Center, which also maintains one of the world's largest 
and most powerful real-time computing facilities with 
assignments ranging from simple ballistic missile shots 
to highly complex, classified satellite missions. 

Engineers and scientists are invited to write Profes
sional Placement Manager, Lockheed Missiles &. Space 
Company, P.O. Box 504, Sunnyvale, California. 
Lockheed is an equal LOCKHEED 
opportunity employer. MISSILES & SPACE COMPANY 

A GROUP DIVIS/ON OF LOCKHEED AIRCRAFT CORPORATION 

Designate No. 12 on Readers Service Card 
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Top: Kenneth Iverson (A Programming Language: f 
Wiley, 1962; Automatic Data Processing: Wiley, 
1963, co-author F. P. Brooks, Jr.; Elementary 
FUllctiolls: Science Research Associates, Inc., in 
press) has used his language in a formal description 
of IBM System/360. It is now being used to write 
a formal description of advanced software. 

Left: David Sayre, left, and Robert Nelson 
(members of the original FORTRAN team) lise 
a remote console of a time-sharing computer 
now in operation at IBM. The machine was designed 
specifically for programming research, with a wide 
variety of timing and measuring features to permit 
evaluation of programming performance. 
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Programmers: 
You know these leaders 
in your field. 
Why not work with them? 
You're familiar with some of their 
names already: Iverson, Sayre, 
Samuel, Dorn. Since this group is 
spearheading the probe in program
ming, why not join them? Take an 
active part in today's most exciting 
research by joining IBM's Program
ming Research Group! 
Research programmers at IBM no 
longer are predominantly concerned 
with inventing new and better pro
grams. Their energies currently are 
devoted to solving other significant 
problems, such as: 

• Determining the value of today's 
scientific and commercial compilers 
when used to write systems programs. 

• Investigating what portions of 
programming and programming 
management can best be helped by 
a computer. 

• Exploring what can be done to 

Center: Herbert Gelernter ("Empirical Explorations 
of the Geometry-Proving Machine": Proceedings of the 
Symposium on Mathematical Theory of Automata, 
Vo!. XII: Polytechnic Institute of Brooklyn, 1966), 
left, and Heinrich Ernst("MH-l A Computer Controlled 
MCl:hanical Hand," Proceedings of the Spring Joint 
CO/llputer Conference: National Press, 1962), right, 
discliss the adaptive checker-playing 
program with Arthur L. Samuel, center, editor of 
I Bft./ Journal of Research and Development. 

Right: William s. Dorn (Numerical Methods 
al/{I FORTRAN Programming: Wiley, 1964; Mathe
matics and Computing: Wiley, 1966) oversees the 
iBM Research Computing Center, which will install 
a System/360 Model 67 this fall. 
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further the state of programming 
theory and its impact on program
ming practice. 

IBM needs creative individuals 
with degrees in mathematics, science 
or engineering and a strong interest 
in computing science to join this 
research group. If you qualify, you'll 
work side by side with authorities. 
And you'll have the superlative 
facilities of the Thomas 1. Watson 
Research Center at your disposal. 

If you'd like to further your career 
while making a significant contribu
tion to programming, write or call: 
R. L. Meyers, Dept. 539X 
Thomas 1. Watson Research Center 
P. O. Box 218 
Yorktown Heights, N. Y. 10598 
Phone: (914) WG 5-1552 

IBM is an Equal Opportunity 
Employer 

IBM 
® 
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SHADOW TELEPHONE NETWORKS 

FOR TIME-SHARING TERMINALS 

Thomas C. O~Sullivan 

Advanced Systems Dept. 
Raytheon Co. 
Sudbury~ Mass. 01776 

~ "shado.w" telephon.e network for data, connecting to half a dozen 
tzme-~har~ng systems zn five states, permits rapid exploitation of com
merczal tzme-shared computers and use of many varieties of software. 

For years manufacturers have promised commercially avail
able central computers with ~ime-shared satellite terminals. 
This year a number of these complexes are being introduced 
to the market. With their introduction we see practice depart 
from promise. For some users the terminal has become oper
ationally central with a number of satellite computers avail
able at remote locations. At Raytheon in Sudbury, Mass., for 
example, we have no time-shared computer. Yet users at 
terminals there regularly employ time-sharing services not 
only at nearby Cambridge, Mass., but also in Pennsylvania, 
New Jersey, New York, and New Hampshire. This practice 
has grown out of a policy of trying to supply the hardware
software combination most suitable for solving the problem at 
hand and consistent with the background and experience of 
the user. 

In the world of batch systems, this policy has long been a 
guiding principle in the selection of hardware-software com
binations for specific installations. Because of gaps in software 
no single hardware configuration could ideally meet the needs 
of all users. Thus batch systems have only generally been able 
to apply the principle and meet needs of users. 

Time sharing now makes it feasible and convenient to meet 
the users' needs more precisely through subscription to various 
available services. Smaller organizations may decide they 
should not acquire their own time-shared computers, but con
tinue to meet their needs using outside services. For larger 
organizations, use of such outside services will probably not 
end with the internal installation of a time-shared computer 
because of the same kind of software gaps that existed for 
batch systems. As each manufacturer fills in his spectrum of 
software, the use of outside time-sharing services will be 
required less for filling software gaps and more to, meet 
requirements at times of peak workloads. 

Broad Spectrum of Software Required 

Companies large and small are likely to have a broad spec
trum of requirements for software. The older scientists and 
engineers who did not use computers in their undergraduate 
or graduate work and who have not yet enlisted the computer 
to aid in their work will require a high-level language such as 
BASIC 1 or TELCOMP,2 largely subsets of English and 
algebra with the more familiar functions and fairly complete 
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diagnostics. Many newer graduates have had a thorough 
grounding in computer applications .and have developed tech
nical competency in programming. They, along with experi
enced scientific and engineering programmers, will demand 
the more complicated tools of their trade. Business data pro
grammers will want to program in machine language or some 
business-oriented language such as COBOL3 to provide highly 
efficient programs for iterative operations. 

Today most time-shared computers cannot offer the wide 
range. But use of a remote terminal to access a number of 
available services can provide the range. The central terminal 
with satellite computers has the added advantage of liberating 
the user from dependence on a specific installation's hours of 
availability, loading, or equipment reliability. Finally, the 
central terminal concept allows the user to shop for the best 
price. In the Northeast within reasonable reach of Raytheon 
at Sudbury, there are three BASIC systems available. One 
charges for use of the central processor unit only, another for 
hook-up time only, and a third for both hook-up and CPU 

time. Two FORTRAN systems are available, one charging 
for hook-up time, the other for both hook-up and CPU. After 
adding communication costs it is possible to make an econom
ical selection of the appropriate service depending on the 
nature of the problem or program and the ratio of CPU time 
to hook-up time required. 

As the number of terminals at a facility increases, the sys
tem presents problems. The philosophy of distributing termi
nals to users comes into direct conflict with proper practices 
of control. See Figure 1. 

The wider the distribution of terminals, the more difficult 
it is to insure that: 

• costs are properly attributed to the appropriate job; 
• control is maintained over contacts with suppliers;. 
• validation of supplier charges is accurate; and 
• company policy regarding use is enforced. 

1 BASIC is the Beginners All-Purpose Symbolic Instruction Code develop!'d 
at Dartmouth College by Prof. John H. Kemeny for use on General Elec
tric Time-Shared Equipment. 

2 TELCOMP is an interpretive language system, which is a derivative of 
RAND's JOSS. It was developed at Bolt Beranek and Newman for \1St' 

on a time-shared PDP-l. 
3 COBOL, Common Business-Oriented Language, is especially useful for 

business data programs. 
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One solution that presents itself is moving all terminals to a 
supervised central area. This removes all terminals from the 
llsers and denies the various line managers the ready access 
and direct control that they desire for their operations. 

Figure 1. Terminal Contacts with Services 

Telephone Network for Data 

In order to permit decentralization of terminals and at the 
same time provide the required control, Raytheon has estab
lished a private branch exchange (PBX) within its internal 
dial system which acts as a shadow telephone network for 
data. See Figure 2. 

Figure 2. Terminal Switching Network. 

The exchange uses a MOD 507 PBX switchboard with 
card dialer, has a control terminal (teletypewriter), and is 
run by an operator. All remote terminals are tied through the 
MOD 507 to the internal dialing system or to one of its two 
direct outside lines. The system provides three Model 33 tele
typewriters and one IBM 1050 which flexibly provides 
remote access to the various available- outside time-sharing 
services as well as t~ Raytheon's remotely located IBM 7044. 
ny llse of telephone jacks, the terminals, mounted on casters, 
may be easily moved between locations in the building to pro
vide tem"porary stations during periods of occasional heavy 
us(~. The system has made use of standard telephone equip
mellt and services. Also it is capable of modular expansion 
as lise increases and more terminals and outside services are 
ad<kd. The total company commitment is low, with no pur
chased equipment, and the rentals and services are subject to 
short-term cancellation. 

If the operator has a programming background, some 
assistance can be given at the control station to train new 
users, to help users out of difficulties with the time-shared 
systems, and to write utility programs. If the operator has a 
background in engineering or mathematics, problems can be 
left by users for solution as necessary. 

The shadow telephone network at Raytheon is permitting 
rapid but orderly expansion for early exploitation of available 
third-generation computers. 

NOTE: Since the writing of this article in June, Raytheon'!, 
reillote terminal network has been accepted widely among 
lIsers in the Space and Information Systems Division. In 
Allgust they logged a total of 300 hours. As this issue goes 
to press, the system has nine terminals tied in through the 
switchboard, and has access to seven computers at centers in 
the eastern states from Hanover, N.H., to Alexandria, Va. 
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MARKET RESEARCH 
ANALYST 

The International Data Corporation, a serv
ice firm specializing in market research studies 
of technical industries, has a new professioJl.elI 
position available on its consulting staff for a 
senior market research analyst. 

• RESPONSIBILITIES • 

The responsibilities of this position include 
the planning and execution of statistical stud
ies and consulting projects based upon the 
market data files developed and maintained 
on a continuing basis by the International 
Data Corporation. These data files include de
tailed descriptions of most of the computer 
and punched card equipment installations in 
the United States and overseas, and a high 
percentage of the orders for such equipment. 
Participation is also expected in IDC's studies 
of selective areas of advanced information 
technology such as electro-optics, continuous 
surface magnetic recording, etc. 

• QUALIFICATIONS • 

The ideal candidate should have five or 
more years experience in market research 
work in the computer industry or a related 
field. He should be able to define and conduct 
on an independent basis penetrating studies 
of the technology and market for computers 
and information technology. He should have 
considerable skill in written and verbal com
munications. 

To such a person the International Data Cor
poration offers a challenging position within a 
growing company and an attractive compen
sation arrangement. Advancement to a major 
executive position is foreseen for the holder 
of this position who is able to demonstrate a 
high level of accomplishment. 

If you feel qualified and able to undertake 
these responsibilities, forward your resume in 
confidence to Research Director, International 
Data Corporation, Newton, Massachusetts, 
02160. 

IIDle International Data Corporation 
355 Walnut St. 
Newtonville, Massachusetts 02160 

Designate No. 14 on Readers Service Card 
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WORLD REPORT - GREAT BRITAIN 

With Parliament in recess and a temporary lull in the bat
tle for sterling, what remains of the British computer industry 
is taking stock of its chances in the ncar future. 

Shortly, International Computers and Tabulators will log 
its 600th order in a book worth $200 million for the middle
of-the-road, easy-to-program range of computers brought out 
two years ago. By European standards, this is an immense 
success, since in 1962 the company hardly had a computer to 
call its own and depended largely on factoring of RCA and 
Univac machines. 

But the follow-on from the present position is already a 
headache, if not overtly to the company then overtly in Gov
ernment circles, though only one-fifth of the Government's 
$15 million aid granted 18 months ago has been taken up by 
the company so far. 

This aid is aimed mainly at maintaining the company's 
technology in both hardware and software. 

The next major point to be decided by ICT and the Gov
ernment is whether or not to build and sell the biggest 
machine in its current range, the 1908. This would have four 
central processors on a common channel and three levels of 
storage, as well as ability to provide direct access from several 
hundred remote consoles. Programming is well advanced. 
Enough work has been done with fast hybrid circuits to prove 
that if fully integrated circuits become available towards the 
end of the year, as makers have promised, ICT will have the 
capability of a very powerful machine several times faster 
than anything built to date. 

This is the machine the company would offer for the Lon
don and Manchester regional "Project MAC" centers. The 
Edinburgh centre contract has already gone to English Elec
tric, the second British company, for a $2 million complex 
which is generally thought of as a copy of the largest RCA 
Spectra machine with British circuits and programs. 

But English Electric, while agreeing that its System-4 fol
lows closely RCA thinking, claims that the big machine is 
very different from the RCA design and hints that with any 
luck, it may sell its own equipment in the U.S.A. Whether 
this is a sound venture for a company whose new range has 
not sold more than $30 million worth in a year is a moot 
point. 
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Be that as it may, the System 4-70 is not in the same cate
gory as the ICT 1908, which looks more like G-E's multics 
concept, and would have competed with the IBM 92 or 
CDC 6800 now defunct. 

Although one section of United Kingdom industry 
Elliott-Automation - is bucking the world trend by claiming 
that big, multi-access computers can do no more than many 
small and fast computers, linked up whenever there is a job 
big enough to justify this uneconomic step, it is clear that this 
view is not likely to prevail within the Ministry of Technology. 

The big computer battle will be fought out to the end in 
Britain with G-E looming up as one of the most likely con
testants. It will be fought without the anticipated backing 
from France because the "Concorde" computer project is 
dead. This is mainly because the potential French partners 
were claiming equal status with the British companies in the 
venture despite the far greater technical contribution from the 
latter. 

\Vhether other European countries join Britain to build a 
yery large machine remains to be seen. Feelers have been put 
out by the Ministry to this end but not much response has 
been forthcoming from Holland, Germany, or Sweden where 
it was hoped to find support. 

Some official effort is also being made on the small com
puter front. Industry is cooperating with the Ministry in dis
cussions aimed at defining a small machine or machines that 
the Government would buy for a range of applications in its 
own establishments, hoping that business and industry in 
Britain would follow suit. 

------ ( ( ~./ 
/~ ~ 

Ted Schoeters 
Stanmore 
Middlesex 
England 
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Sce important announce
ment on page 55 

SCIENTISTS RECAPTURE 
"LOST" SPACE INFORMATION 
USING NEW COMPUTER 

Information that was formerly 
thou~lht "lost" because of occasion
al "noi se" or "static" recorded 
during transmissions from space
craft to ground stations, is now 
beinu recovered by a unique data 
processing installation that in
corporates a new IBM 1800 data ac
quisition and control system. The 
new technique for retrieving valu
able information from apparently 
i nlieci pherable tape recording of 
spaGecraft missions is being de
veloped by NASA scientists and en
gi neers at 'the Goddard Space Flight 
Center, Greenbelt, Md. 

"Our knowledge of lunar space 
must he as complete as possible to 
prepare our astronauts for survival 
ina ho sti Ie envi ronment:' John L. 
Wolfgang, Jr., project manager for 
the night Data Systems Branch, ex
plained. "Although space missions 
are carefully planned and executed, 
data transmission problems have oc
casionally denied us very impor~ 
tant information. We now have ad
vanced to a new level in our data 
reduction effort. We have equip
ment that can analyze our tapes, 
recognize spacecraft transmissions 
and record the desired data while 
eliminating noise, to a degree 
Iwver before achieved. II 

The IBM 1800 computer provides 
the recogni tion and recording func
tions required in the data retriev
al technique. A special tape unit 
reads and rereads the original re
cordi ngs for the computer. 
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APPLICATIONS 

The IBM 1800 data ac
quisition and control sys
tem (in background) also 
will be used by engineers 
and scientists to help de
sign and develop improved 
space data transmission 
systems. 

The 1800 installed at the 
Flight Data Systems laboratory is 
capable of storing 8192 words of 
information, each of which is 
aV211able within 2 microseconds. 
All information processed by the 
1800 is in binary form. Also con
nected to the system are: an IBM 
2310 disk drive -- a device that 
incorporates a single magnetic 
disk to store programs; an IBM 
2400 series tape drive for record
ing of data; an IBM 1816 printer; 
and an IBM 1442 card reader. 

STATE OF MICHIGAN 
AUTOMATES DRIVER RECORDS 

The Michigan Department of 
State is using an Electronic Reti-

55 
55 
56 

na~ Computing Reader manufactured 
by Recognition Equipment Inc., Dal
las, Texas, to automate input to a 
computerized Master Drivers Record 
Central Files containing complete 
statistical information on more 
than five million drivers. Secre
tary of State James M. Hare said 
that the optical character recog
nition system should save more 
than $600,000 during the next three 
years and $100,000 per year there
after over conventional input meth
ods such as manual keypunching. 

This fall the Reader began 
processing more than 5000 drivers 
license applications per day, de
termining name, address, license 
number, expiration date, type of 
license, restrictions, previous 
names, aliases, and special equip
ment requirements. Alphanumeric 
information typed on standard of
fice typewriters and mark-sense 
information marked with ordinary 
pencils is read directly from the 
applications just as they are re
ceived from examining stations 
throughout the state. 

Existing information in the 
central files, including arrests 
and convictions and accident re
ports, will be retyped and read by 
the Electronic Retina Computing 
Reader for entry into the computer
ized system. The complete file 
will be converted over the next 
threc years. Mr. Hare said that 
the Department of State also would 
use the system to process other 
jobs including vehicle titles and 
registrations. 
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QUARTERLY REPORTS OF 
EMPLOYEES' EARNINGS READ 
BY OPTICAL SCANNING DEVICE 

Robert M. Ball, Commissioner 
of Social Security, has announced 
that equipment which can read and 
wri te at the rate of over 650 1 i nes 
a minute has begun operation at so
cial security headquarters in Bal
timore, Md. The IBM 1975 Optical 
Page Reader, built by IBM Corpora
tion to Social Security Adminis
tration specifications, is capable 
of reading more than 200 different 
type faces. 

The 1975, under control of an 
IBM System/360 Model 30, reads the 
names, Social Security numbers and 
quarterly earni ngs of about half of 
the 70 million wage-earners in the 
U.S. These quarterly reports are 
submitted by 3~ million employers. 
As a form is read, the computer 
transfers the automatically scanned 
data onto magnetic tape for later 
processing. In this manner, about 
a quarter of a million lines of 

-- SSA supervisor Sharon 
Trieber balances four-foot 
stack of earnings reports 
that the optical page 
reader has condensed onto 
a single reel of magnetic 
tape 

data, contained on a stack of forms 
four feet high, can be read and re
corded on tape in slightly more 
than eight hours. By comparison, 
manual keying of this data into 
punched cards would take a key
punch operator more than 100 days. 
The optical page reader (which is 
being }eased with an option to pur-
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chase) is expected to save the SSA 
$750,000 in its first year of 
operation. 

The Optical Page Reader elim
inates the need for key punching 
information on those employer re
ports prepared by business machines, 
computer printers, or standard 
typewri ters. The manual card punch 
system will continue to be used to 
transcribe handwritten reports, and 
sections of other reports that are 
set aside by the Optical Page Read
er because of strikeovers or other 
flaws. 

After the 1975 has been com
pletely phased into operations, it 
will do the work of 120 to 140 key 
punch operators. However, no one 
will lose his job because of this 
development, Commissioner Ball 
announced. The operators freed by 
the new equipment will be reas
signed to other SSA recordkeeping 
operations, including the increased 
workload resulting from the new 
medicare program and the signifi
cant changes in the existing social 
security program enacted in the 
social security amendments of 1965. 

COMPUTER AS A TOOL 
IN THE STUDY OF 
GEOLOGICAL PROBLEMS 

Geology, mathematics and com
puter technology are combined in a 
study of how the earth's surface 
was formed, is changing and will 
appear in a thousand years. Sci
entists at Standford University 
and the State Geological Survey of 
Kansas at The University of Kansas 
are pioneering the use of computers 
to answer such questions as: Is 
there oil, or more impartant in 
some areas, water beneath my land? 
Will the Rocky Mountains be higher 
and more rugged in 2966 than they 
are now? How long before the Mis
sissippi River Delta fills the 
Gulf of Mexico? 

To answer these questions, 
geologist John W. Harbaugh of Stan
ford has developed a mathematical 
model, or series of complex formu
las, which can be solved by supply
ing data to large scale IBM comput
ers, a 7040, 7090 or 7094. Dr. 
Harbaugh explains: "In preparing 
the model, I assumed certain laws 
of physics and geology will hold 
true. I then instruct the com
puter on how to solve the model 
using data on particular areas of 
the earth's surface. The computer 
processes the data over and over, 
in effect projecting geological 
processes over time. Deltas, an-

cient beaches, reefs and other fea
tures show up on the maps and charts 
which the computer prints out. The 
features are presented clearly and 
with startling realism. The effect 
of several million years of geologic 
history can be studied in 15 min
utes' computer time." 

The computer-printed contour 
maps and cross sections can be used 
for oil, gas and mineral searches 
and can suggest possible water well 
sites. In a state such as Kansas, 
where agriculture largely depends 
on well water for irrigation, pro
grams permitting rapid calculation 
of the yield of water-bearing rock 
formations are immensely valuable. 
Before computerization, such ex
ploration required hand-drawn maps, 
weeks of analysis and hundreds of 
hours of calculation on desk calcu
lators. Dr. Harbaugh's program on 
the IBM complex takes just 18 sec
onds to compile the data and 30 
seconds to do the calculations for 
a typical 200-data-point survey. 

LATEST COMPUTER TECHNOLOGY 
USED AT LEAR SIEGLERS 
ACHIEVES STARTLING RESULTS 

Engineers and scientists at 
the Instrument Division of Lear 
Siegler, Inc., Grand Rapids, Mich., 
have evidence of the improved prob
lem solving power and flexibility 
of the latest computer technology. 
By harnessing the newest IBM com
puter with a package of powerful 
computer programs, the aerospace 
company has achieved startling re
sults in terms of increased work 
performed in its engineering 
department. 

The two elements making this 
possible are IBM's new computer, 
System/360 Model 40, and Operating 
System/360 -- a master set of com
puter instructions that enable the 
machine to switch rapidly from one 
task to another without time con
suming manual intervention. Donnld 
W. Evans, manager of LSI's Analyt
ical Engineering Department, snid: 
"In converting from one of the most 
powerful IBM 1620s ever installed 
to a System/360, we expected im
provement in processing speeds. 
However, as a result of the pro
gramming support package, we ex
ceeded these expectations. 

"In March, for example, the 
Model 40 performed more than 2000 
separate problems in about 200 hours 
of processing time. We estimate it 
would have taken our older system 
5200 hours, or more than 216 full 
days, to process the same work." 
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The Instrument Division's use 
of the system is heavily oriented 
to problem solving in the engineer
ing and scientific fields. There 
is no practical way to schedule a 
computer operation in an engineer
ing environment, Mr. Evans ex
plained. Engineers bring in jobs 
for computer processing at random. 
No two jobs are exactly alike and 
each requires its own set of com
puter instructions (programs). 
These programs must be brought out 
of mass storage and fed into the 
central processing unit where they 
can be applied to the problem. In 
the old setup, each program was 
stored on punched cards or magnetic 
tape external to the system. As 
each job came up, an operator man
ually sought out the proper pro
gram and entered it into the com
puter. Operating System/360 makes 
this manual interchange of programs 
unnecessary. 

Verner Kempinen, LSI manager 
of scientific data processing, ex
plained: "Linked to the Model 40 
computer are three IBM 2311 direct 
access disk storage units. They 
hold a total of 22 million char
acters of information 'on-line' to 
the computer. This is more than 
enough capacity to store all of 
the SOO-plus programs now used by 
our engineering staff." He esti
mated that by the end of 1966 more 
thnn 1000 different engineering 
and scientific programs would be 
stored in the systems disk file. 

The data processing manager 
said that under the previous sys
tem, problem turn-around time often 
ranged up to nine days. "Our aver
age now is less than two hours, and 
often is just a few minutes," he 
noted. Typical of the hundreds of 
tasks now processed on the system 
are: design of circuits and elec
tronic and electro-mechanical con
trol devices; simulation of various 
aerospace products in their oper
ating environment; and development 
of mathematical models for testing 
new concepts. 

LARGE ORE PRODUCER 
USES COMPUTER TO 
CONTROL MINE TRAFFIC 

Luossavaara-Kiirunavaara AB 
(LKAB) has been exploiting Lapp
land iron ore deposits since 1890. 
LKAB is the third largest producer 
and the largest exporter of iron 
ore in the world. Its annual out
put accounts for 80% of Sweden's 
total iron ore production. It is 
t.he first mining company in the 
world to use electronic data pro-

cessing techniques to control the 
flow of mine traffic. 

Recently a computerized pro
cess control system has been intro
duced which determines the destina
tions and routes of ore trains op
erating at a mine level 1260 feet 
below the summit of a mountain. 
The process provides the basis for 
one of the most modern mining 
transportation systems in the world. 
It has been installed for LKAB at 
its mining site beneath Kiiruna
vaara Mt., 870 miles north of the 
company's main office at Stockholm. 
The process is comprised of an IBM 
1710 Control System and a signal
ling and security system designed 
and built by Svenska AB Tradlos 
Telegraf (SATT). 

The Centralized Traffic Con
trol Center is the third to be in
stalled by LKAB and the first to 
use a computer. The dispatcher's 

control equipment includes a track
layout display panel and a control 
console. Reports are printed out 
on the typewriter at the left. 
Messages requiring action by the 
dispatcher are typed in red. 

Ore, as it is mined at Kiiruna
vaara, is passed via chutes into 
waiting trains on the main haulage 
level. Control operations begin 
as the computer picks up an empty 
train and, in one-tenth of a sec
ond, selects a chute destination, 
based on such factors as the amount 
of ore to be loaded at each chute 
and the prevailing traffic situa
tion. After loading, the IBM 1710 
selects one of several areas where 
the ore will be crushed. As the 
train is en route the computer re
cords production data, such as net 
weight and ore content, and prints 
out a report at the end of each 
shift. 

When the train reaches the 
crushing area another selection 
is made by the computer: which 
specific crUShing station should 
handle the ore. This is based on 
the content and the amount of ore 
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in the train and already in bins 
waiting to be crushed. After the 
ore is dumped, the entire cycle is 
repeated. 

COMPUTERIZED WAR 
ON SCOFFLAWS IN 
COOK COUNTY 

Declaring computerized war on 
persons who ignore parking tickets, 
Joseph J. McDonough, clerk of the 
Cook County Circuit Court (Chicago, 
Ill.), is shown discussing opera
tions of the IBM System/360 Model 
30 installation with an operator. 

"Collection of parking fines is one 
of the biggest headaches in city 
government today," Mr. McDonough 
said. With the computer, a daily 
comparison of moving violation 
cases on the docket with overdue 
tickets, permits fast follow-up. 
The old system permitted only an 
annual follow-up on multiple-park
ing violators. Police had to phys
ically apprehend offenders -- a 
process inVOlving massive numbers 
of man-hours and limited only to 
mUltiple-offenses. 

The new IBM system merges data 
from the Illinois Secretary of 
State, Chicago Police Department 
and Cook County Circuit Court rec
ords to nab parking ticket offend
ers, insure prompt purchase of li
cense plates and vehicle stickers, 
and correlate parking violations 
with moving traffic tickets. Even
tually all records of the court -
the world's largest legal system 
-- will be automated. 
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NEW CONTRACTS 

AC Electronics division of 
General Motors, Inc., Mil
waukee. Wisc. 
Individual telephone operating 
companies that will lease the 
installations to the Canadian 
government 

Raytheon Company 

Ordnance Division of General 
Electric Co., Pittsfield, 
Mass. 

U.S. Navy 

Western Union 

Navy Purchasing Office 

Electronic Systems Division of 
the Air Force Systems Command 

Martin Company, Baltimore, Md. 

U.S. Navy 

Claremont Colleges of Clare
mont, Calif. 

U.S. Navy Purchasing Office, 
Washington, D.C. 

National Science Foundation 

Army Weapons Command, Rock 
Island, Ill. 
General Electric, Computer 
Equipment Dept" Phoenix, 
Ariz, 
U.S, Atomic Energy Commission, 
Nevada Operations Office (NVOO) 

NASA's Goddard Space Flight 
Center 

Scientific Data Systems, Santa 
Monica, Calif. 
Pacific Gas and Electric Com
pany, San Francisco, Calif, 

Internal Revenue Service, 
Washington, D.C. 
Federal Electric Corporation 

.j.j 

Sperry Rand UNIVAC Division 

Automatic Electric (Canada) 
Ltd., a subsidiary of General 
Telephone & Electronics Inter
national Inc. 

Walter Kidde & Co., Belle
ville. N.J. 
Control Data Corp., Minne
apolis, Minn. 

Planning Research Corp., Los 
Angeles, Calif. 

Informatics Inc., Sherman 
Oaks, Cal if . 

System Development Corp., 
Santa Monica, Calif. 

Planning Research Corp., Los 
Angeles, Calif. 

Reeves Instrument Co., Garden 
City, N.Y. 

Data Equipment Division, Bolt 
Beranek and Newman Inc., Santa 
Ana, Calif, 
System Development Corp., Santa 
Monica, Calif, 

Planning Research Corp., Los 
Angeles, Calif, 

University of Rhode Island, 
Kingston, R.I. 
Link Group of General Preci
sion, Inc., Binghamton, N.Y. 
Data Products Corp" Culver 
City, Calif. 

Lockheed Missiles & Space Co" 
Sunnyvale, Calif. 

Syl vania Electric Products Inc. 

Data Products Corp" Culver 
City, Calif. 
Westinghouse Electric Corp., 
PittSburgh, Pa. 

General Electric Co, 

Computer Applications Inc., 
New York, N.Y. 

Delivery of production quantities of 1824 $10 million 
computers to perform aboard the Titan III 
rockets 
Production and jnstallation of five of about $8 million 
the nine high-speed electronic switching 
centers being established for a Canadian 
military communications network which 
will be used to provide communications 
link for North American Air Defense Command 
Hydraulic and electromechanical check-out $l~ million 
systems for Hawk Missile installations 
Design, development and production of $2,503,940 
real-time fire control computer systems 
for use with the new POSEIDON Missile 
System 
Three data processing studies; in brie~ $1.4 million 
continuation of studies for Advanced 
Autom~tic Data Processing Systems 
Programming assistance in first phase of $475,000 
implementation of an Information Services 
Computer System which will provide variety 
of new communication and information serv-
ices to the public 
Technical assistance to the Naval Command $544,636 
System Support Activity (NAVCOSSACT) in 
computer software development 
Establishment of criteria by which the $250,000 
U.S. Air Force can judge proposals for 
new electronic data processing-automa-
tion systems 
Two analog computers to be used in air- $700,000 
borne systems for training pilots to fly 
the rocket powered X-15 research plane 
and other high performance aircraft 
Procurement of an undisclosed number of $212,000 
special X-Y graphical recorders for use 
with sonar instrumentation 
A four-month contract to analyze require- $26,385 
ments for computer services in research, 
instruction and administration of the six 
colleges 
Oceanographic data processing inVOlving $95,000 
system analysis and design study of the 
total automatic data processing require-
ment of the United States Naval Oceano-
graphic Office (NAVOCEANO) 
A major expansion of its computer labora- $250,000 
tory facilities over the next three years 
An Automated Microfilm Aperture Card Up- over $500,000 
dating System (AMACUS) 
Positioning mechanisms and linear action over $800,000 
motors to access data recorded on memory 
system magnetic storage discs 
Cost-pIus-fixed fee contract to study fea- $130,665 
sibility of centralizing widely scattered 
operations of the Las Vegas based AEC Oper-
ations Office 
Development of computer programs that will $56,900 
enable NASA to test ground station antenna 
control systems automatically in less than 
two minutes 
Additional Model 5045 Discfile random- $1 million 
access memory systems 
Seven Prodac 50 computers to aid in oper
ating a new 500 kilovolt transmission sys
tem -- computers will be located in seven 
substations 
A new computer system to process tax re
turns next year on a pilot basis 
Provision of technical support in advanced 
system studies and realibility analysis at 
NASA's Marshall Space Flight Center 
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NEW INSTALLATIONS 

University of Utah, Salt Lake City, 
Utah 

University of Adelaide, Adelaide, 
Australia 

Sierra Pacific Power Co., Reno, Nev. 

Bowles and Tillinghast, Atlanta, Ga. 

Whitehall Laboratories, New York, N.Y. 

Allied Supermarkets, Detroit, Mich. 

U.S. Army Engineers Geodesy Intelli
gence Mapping Research and Develop
ment Avency (GIMRADA) 

Department of Commerce's Environ
mental Science Services Administra
tion, Washington. D.C. 
Oklahoma Publishing Co., Oklahoma 
City, Okla. 

Phillips Petroleum Co., Instrumen
tation and Automation Branch Labo
ratory, Bartlesville, Okla. 
First National Bank and Trust Co., 
Troy, Ohio 
Dallas Power [, Light, Dallas, Texas 

Drew University, Economic Research 
Institute, Madison, N.J, 

Cotton States Insurance Companies, 
Atlanta, Ga. 

Zellerbach Papaer Company, San 
Francisco, Calif. 

Delta Life Insurance Co., New 
Orleans, La. 

Smithsonian Astrophysical Observa
tory, Cambridge, Mass. 

lIaiuht, Davis [, Haight, Inc., 
Indianapolis, Omaha 

B;"]cllC' G Co., Wall Street, New York, 
N.Y. 

II, K. Porter Co., Thermoid Division, 
Pittsburgh, Pa, 

Cooper-Bessemer Co., Mount Vernon, 
Ohio 

General Instrument Corp., Darling
tOil, S.C. 
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UNIVAC 1108 computer system 
valued at $2 million 

Control Data 6400 computer system 

IBM System/360 Model 30 

Honeywell 200 computer system 

IBM System!360 Model 30 

Two Control Data 3300 computer 
systems 

EAI Photographic Rectification 
System (includes an input co
ordinatograph, a computing sys
tem, an X-Y plotter and neces
sary controls) 
UNIVAC 1108 computer system 

IBM 1130 

EAI 8400 Digital Computing System 

NCR 315 system 

GE/PAC 4050 computer 

IBM 1130 computer system 

GE-415 computer system 

GE-415 computer 

IBM System/360 Model 20 

Control Data 6400 computer system 

IBM System/360 Model 20 

Twin UNIVAC 494 Real-Time Com
puters, valuted at about $3Yz 
million 
Spectra 70/45 system 

IBM System/360 Model 30 

IBM System/360 Model 20 

Newsletter 

All instructional and research needs of the Uni
versity and for an extensive management information 
system 
Numerous research jobs on behalf of various depart
ments, as well as for administrative purposes and 
marking public examinations 
Fully automated billing to be followed later by 
payroll, general accounting and inventory 
Expansion of data processing services provided to 
its insurance industry customers 
Automating procedures for ordering and billing and 
centrally controlling operations at four warehouses 
and the Elkhart and Hammonton, N.J., plants of the 
non-prescription drug manufacturing firm 
Initital step in development of a total data pro
cessing/communications system for Allied's manage
ment 
Compensation for distortions in aerial photographs 
for use in map revision; system will become part of 
a mobile Rapid Combat Mapping System (RACOMS) for 
forward combat areas 

Use in long-range numerical weather prediction com
putations by ESSA's Geophysical Fluid Dynamics 
Laboratory 
Typesetting the morning Oklahoman (200,000 daily/ 
300,000 Sunday) and evening Times (130,000 daily), 
as well as for commercial printing 
Simulations of process control studies of design 
logic, direct digital control techniques, and kin
etics of new processes 
Demand deposit accounting 

Provision of power plant monitor and turbine con
trol for new Mountain Creek No.8 unit 
Shared use by S. Wallach Company, Inc., a consult
ing firm, and by College of Liberal Arts undergrad
uates; mathematics and physics departments also 
plan to use the computer. Cost of computer, leased 
from IBM, is shared by Wallach and the College of 
Liberal Arts 
Providing up-to-the-minute records of each custom
er's entire history including policies held in all 
lines, premium information, claims and payment 
records 
First phase of an integrated information system for 
the paper distribution firm's operation in nine 
western states, including Alaska 
Maintaining an up-to-date and readily accessible 
file of information on every policy, agent and dis
trict; also agent commission reporting, payroll, 
mortgage loan accounting and management reporting; 
and on service bureau basis, accounting operations 
of five funeral homes in the New Orleans area 
Use in connection with satellite tracking activi
ties, and the Observatory's broad program of scien
tific studies of celestial phenomena, the upper at
mosphere, and the earth 
Updating client records; cost analysis for employee 
benefit plans; statistical reporting services for 
small life insurance companies 
Control of private worldwide wire network and asso
ciated computing machinery necessary to transmit, 
record and account for all of firm's daily busines~ 
Daily inventory of 36,000 items stacked in 15widely 
separated plants and warehouses; also sales analyses, 
the division and some corporate accounting 
Inventory control, work load scheduling of men and 
machines, and forecasting -- final objective is for 
an integrated production control and management in
formation system for all three of company's plants 
General accounting and basic manufacturing control 
for Darlington facility and sister plant in Taze
well, Va. 
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ORGANIZATION NEWS 

CSC ASSUMES RESPONSIBILITY 
FOR MISSION SUPPORT TO NASA'S 
COMPUTATION LAB AT MARSHALL 

Computer Sciences Corporation 
El Segundo, CaliL, has assumed ful\ 
responsibility for mission support 
to the computation laboratory at 
NASA's Marshall Space Flight Center 
Huntsville, Ala. Donald A. Jackson: 
manager of CSC's operations at 
Marshall, said that as of August 
30 the company had taken over the 
direction of all 29 functional 
groups of the previous contractor 
General Electric Co. CSC's staff' 
at Marshall is now essentially com
plete, Jackson, said. 

The Marshall computation lab
oratory is one of the largest com
puter complexes in the United 
States. Five large-scale computers 
are included among the more than 
300 units of data processing equip
ment and special-purpose electronic 
gear at more than 40 locations in 
the center. CSC's task at Marshall 
is to operate this equipment, de
velop computer programs required 
to support the space center's ac
tivities, and to conduct research 
into new computer techniques to ad
vance the U.S. space program. 

The Marshall center is devel
oping the Saturn rockets which will 
serve as the vehicle for the three
man Apollo spacecraft on its lunar 
exploration mission. The center 
also conducts basic research.for 
the nation's space program in areas 
such as orbital mechanics and as
trodynamics. CSC was chosen in 
June to support the computation 
laboratory under a $5.5 million 
contract, which contains options 
for four one-year renewals. The 
mission is being performed by CSC'& 
Computer Sciences Division, largest 
of the company's four operating 
divisions. 

TIME/DATA CORPORATION 

A new corporation, TIME/DATA, 
has been formed in Palo Alto, Calit, 
t~ develop, manufacture, and market 
tIme-series analyzers and computers 
Its president, Robert Sackman, says· 
that product development already is 
~nderway on a new computer to be 
Introduced late this year. The com
puter is designed for use by the in
dividual researcher, as well as com
putation centers. 
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The founding team of the new 
corporation includes Robert Sackman 
President; Edwin A. Sloane, Vice ' 
President; Martin W. Fletcher Vice 
President-Engineering; and Ri~hard 
Wexler as Manager of Technical 
Marketing. 

HONEYWELL CONTROL SYSTEMS 
DEPARTMENT MOVES TO MASS. 

As many as 100 engineering 
and marketing personnel in the con
trol systems department of Honey
well's Computer Control Division 
were moved during Spetember from 
Fort Washington, Pa. to the divi
sion's headquarters in Framingham, 
Mass. Announcement of the move 
follows by about two months the 
"organizational" transfer of the 
control systems department to the 
Computer Control Division which 
had been formed in May when Honey
well acquired the Computer Control 
Company. The department, a major 
supplier of industrial process 
c~ntrol computer systems, had pre
vIously been part of Honeywell's 
Industrial Products Group. 

"The transfer, which accounts 
for more than half of the depart
ment's technical and marketing 
force, is being made to further 
unite the division's process con
trol computer activity," according 
to Benjamin Kessel, division vice 
president and general manager. 
"Additional personnel will be 
transferred to Framingham during 
the coming year," he said. Kessel 
said the firm's H-2l industrial 
process control computer system 
will continue to be manufactured 
in the Fort Washington plant and 
that no production personnel would 
be required to make the move to 
Massachusetts. 

FRIDEN ESTABLISHES 
NEW RESEARCH DIVISION 

. Pioneer work in the applica
tIon of computer techniques and 
integrated circuit technologies to 
Friden and Singer products will be 
the first assignment of the new 
Research Division established by 
Friden, Inc., San Leandro Calif 
the business machines sub~idiary·' 
of the Singer Company. The new 
division will augment the existing 
Research staff and facilities to 
provide technical leadership in 
expanding microelectronic technol
ogy, particularly integrated cir
cuits. 

L. P. Robinson, who heads the 
new division as Vice President Re
search, explained that the di~i
sion's primary orientation will be 
toward product development through 
identification of product charac
teristics which can be most profit
ably achieved by the extensive use 
of microelectronics. The division 
will emphasize automation and com
puter techniques in the process of 
new product development and will 
assist the other divisions of Singer 
t~ ta~e advant~ge of the opportuni
tIes Inherent In the rapid develop
ment of microelectronic and com
puter technologies. 

EDUCATION NEWS 

SALES EXECUTIVES LEARN 
HOW DECISIONS AFFECT 
RETURN ON INVESTMENT 

A computerized program that 
compresses a year's "business ac
tivity" into a single day provides 
a laboratory-like situation for the 
training of key marketing personnel 
of Sylvania Electric Products Inc. 
Sylvania is a subsidiary of General 
Telephone & Electronics Corporation. 

Alfred C. Viebranz, Se~ior Vice 
President-Marketing~ said the prim
ary objective of the program "is to 
make sales and marketing executives 
mor~ ~ware of the impact their daily 
decIsIons have on profits and return 
on investment." The program con
sists of three-day seminars conduc
ted at Sylvania's Data Processing 
Center, Camillus, N.Y. 

. Mr. Viebranz emphasized that 
SInce the computer works with great 
sp~ed, time can be telescoped. 
WhIle the impact of a decision un
der actual conditions may not be 
felt for several months, in a sim
ulation exercise it can be observed 
in a m~tter of minutes. Although 
the prImary purpose of the simula
t~on.is to train Sylvania personnel, 
MIchIgan State, New York University 
Pace College and C. W. Post Colleg; 
have expressed interest in its use 
and the program will be made avail
able to them. 

CONTROL DATA INSTITUTE 
GRADUATES FIRST CLASS 

Graduation exercises for the 
first class of Control Data Insti
tute were held in the Sons of Nor-
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way Auditorium, Minneapolis, Minn., 
at the end of August. Fifty-one 
~tudents received their diplomas 
from Swen A. Larsen, president of 
Control Data Institutes. 

This first class, which started 
wi th the opening of the Minneapolis
based Institute in September, 1965, 
has completed the 1000 hours of 
technical training in computer te~h
nolouy. Included is course work In 
computer electronics, op~ration, 
maintenance and programmIng. 

Students in -the graduating 
class had already received numerous 
job offers and took employment.after 
graduation. Control Data InstI
tutes are a training arm of Contr?l 
Data Corporation, providing tech~'l
cal training for the fast-expandIng 
computer industry. In add~tion to 
the Minneapolis-based InstItute,. 
Control Data established two addI
tional technical training schools 
in Arpil, 1966. These a:e located 
in Washington, D.C. and In Los 
Angeles, Calif. 

INFORMATICS INC. COMPLETES 
COMPUTER COURSE FOR 
LAW LIBRARIANS 

I nformati cs Inc., Sherman Oaks, 
Calif., reported the successful com
pletion of a specialized cour~e on 
comptl ter teChniques for law 11 brary 
applications. The co~rse,.held at 
the Uni versi ty of Call forma at 
Davis was sponsored by the Ameri
can A~sociation of Law Libraries, 
the Council on Library Resources, 
Inc., and the School of Law, Uni
versity of California, Davis. 

fred J. Gruenberger, Inform
atics Senior Staff Member, conduc
ted the course for members of the 
Association of Law Librarians, none 
of whom had had previous experi ence 
with electronic data processing 
equipment. The one-week course 
was designed to give an understand
inU of basic concepts of computer 
applications to law library prob
lems, The law librarians who at
tended learned rudimentary program
min~1 and gained a working knowledge 
of the equipment that makes up a 
computer-based system. They a~so 
had !Ii rect experience on a medlUm
sized computer and learned many of 
the underlying principles which 
are t he basis for using the comput
er as a tool in the library. 
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NEW PRODUCTS 

-
Digital -
PDP-9 DIGITAL COMPUTER 

Digi tal Equipment Corporation, 
Maynard, Mass., has anno~n~ed its 
newest general purpose dlg~tal com
puter, the PDP-9. The baSIC PDP-9 
includes 8192 words of 18 bit fer
rite core memory, a 300-character
per-second paper tape reader, a 
50-character-per-second paper tape 
punch, a console teleprinter, a 
direct memory access channel, four 
data channels, and a real-time 
clock. 

The PDP-9 is designed for on
line and real-time scientific, en
gineering and process contr?l ap
plications. It has a 1.0 ~lcro
second cycle time. a 2.0 mIcrosec
ond add time, input/output t:ans
fer rates up to 18,000,000 bItS 
per second and a modular software 
package that expands to take f~ll 
advantage of all hardware confIgu
rations. Memory can be expanded 
in 8192 word increments to 32,768 
words. 

Mass storage devices such as 
low cost DECtape, IBM compatible 
magnetic tape, disks and drums are 
available as PDP-9 options along 
with a variety of other input/out
put devices and central processor 
features. Four different display 
systems will be available as PDP-9 
options, First deliveries are 
scheduled for December of this 
year. 
(For more information, designate 
:tt41 on the Readers Service Card.) 

IEC 1010 DIGITAL COMPUTER 

A new general-purpose digital 
computer has been announced by In
terstate Electronics Corporation 
(a Wholly-owned subsidiary of Inter
state Engineering Corp,), Anaheim, 
Calif. The new machine, designated 
the IEC 1010, offers a 16-bit word 
length (plus parity and protect 
bits) which facilitates 8-bit -byte 
(ASCII) manipulation. It is a 
single-address machine which oper
ates in 1- or 2-word format. The 
memory is expandable from 4K to 
65K, in 4K increments, all direct
ly addressable, 
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Using CTL integrated ci~cuits, 
processing clock time is 150 nano~ 
seconds, add time is 2 us~c: mul~l
ply time is 7 usec, and dIVIde tIme 
is 7 usec. The IEC 1010 has m?re 
than 80 instructions, nine regIS
ters, up to 28 devices on.a stand
ard I/O bus (200KC - 16 bIt words 
plus parity) and four I/O ~rocess
ors, each handling up to eIght de
vices; word rate is 900 KC. Soft
ware will include Fortran IV, test 
and utility programs, symbolic as
sembler and math subroutines. 

According to Alfred V. Gangnes, 
president of the electronics firm, 
"the new IEC 1010 general-purpose 
computer was conceived and des~gned 
as a versatile central proceSSIng 
unit that will satisfy computational 
and formatting requirements cover
ing a variety of instrumentation, 
data acquisition, and control sy~
tems which have been the company s 
primary area of activity for over 
a decade. Ou r machi ne wi 11 ma tch 
or exceed the specification of any 
other computer in its class and" 
price range on the market today,. 
A basic price of $30,500 and delIV
ery in April 1967 were quoted by 
Gangnes. . 
(For more information, deSIgnate 
U42 on the Readers Service Card.) 

THIRD GENERATION PRODACiD 

A new i ntermedi ate-si ze proces s 
control computer system that fills 
the gap between the small PRODACID 
50 and the large PRODAC 500 series 
has been announced by the Westing
house Electric Corporation, Pitts
burg, Pa. The new system, called 
PRODAC 250, utilizes integrated 
circuitry to attain a memory speed 
of one microsecond and will be the 
first real-time on-line control 
system to offer the convenience of 
FORTRAN programming, 

"The new PRODAC 250 utilizes 
our PROGEN system of software," 
pointed out G. Chris T~rner, gener
al manager of the WestInghouse Com
puter Systems Division. "With 
PROGEN, a systems engineer can.de
vote his entire attention to hIS 
control approach, instrumentation, 
and the over-all operation of the 
system rather than getting bogged 
down in computer details." The 
PROGEN system includes a complete 
set of program management routines 
that recognize the real-time world 
of industrial process control; it 
also can incorporate prepackaged 
programs to perform some of the 
more common control functions, 
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The PRODAC 250 system will 
have a highly flexible computer 
memory capacity. Depending on the 
requirements of the process being 
controlled, the memory can have 
anywhere from 4 to 64K or core, 
with no practical limit to the 
rapid-access mass memory that can 
be added as needed. Its peripheral 
gear will be the same high-speed 
plant communications equipment used 
on current PRODAC systems. The new 
system also will have the high noise 
rejection and plant isolation of the 
current PRODAC equipment. 

With its combination of high 
speed and low price, this third 
generation system is expected to 
find wide application in steel roll
ing mills, steel production facil
ities, electric utility power 
plants and economic dispatch sys
tems, automatic warehousing and 
production control, direct digital 
control in the petro-chemical in
dustry, and in automatic production 
and testing in repetitive manufac
ture. PRODAC 250 will be available 
for installation beginning in the 
fall of 1967. 
(For more information, designate 
#43 on the Readers Service Card.) 

Memories 

SYLVANIA 16-BIT MEMORY 

The Semiconductor Division of 
Sylvania Electric Products Inc. has 
announced the addition of a 16-bit 
memory to its family of large scale 
monolithic digital functional ar
rays. Sylvania is a subsidiary of 
General Telephone & Electronics 
Corporation. The new 16-bit mem
ory array (shown) on a 48 x 80 mil. 
silicon chip is designed for digi t
al computer" scratch pad" (tempor-

ary storage) memory applications. 
It consists of 16 two transistor 
flip flops with two write and two 
sense amplifiers in a 4 x 4 matrix 
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which provides parallel information 
storage and retrieval. 

In large scale computer appli
cations, 64 of the SM-80 arrays can 
form a 16-word "scratch pad" memory 
with each word being 64-bits long. 
This type of memory operates in the 
100 nanosecond range as compared to 
one microsecond for core memories. 
Standard systems not using "scratch 
pad" memories require repetitious 
shuttling of information between 
the computer's central processor 
and the memory units. In addition 
to speed, the memory array will 
improve the reliability of com
puters and communications equip
ment by reducing the number of 
packages and interconnections re
quired. The unit is available in 
the Sylvania standard 14-lead 
dual-in line, plug-in package and 
T085 flat pack. 
(For more information, designate 
#44 on the Readers Service Card.) 

DRUM MEMORY SYSTEM 
FOR TIME SHARING 

Vermont Research Corp. (North 
Springfield, Vt.), says that the 
high data rate and fast access of 
its Model 1175B Drum Memory System 
make it a naural for time sharing 
applications. The system is the 
first to use new VRC Series 4000 
Integrated Circuit Modules. A 15-
inch-diameter, 800-track, nickled 
cobalt plated drum provides the 
desired high density, high fre
quency storage. Speed rating is 
3600 rpm. 

Model l175B has more than 
30,000,000 bits of storage at a 
3 Mc data rate. Average access 
time is 8.6 msec, and complete 
interface is available for most 
standard computers. (Basic system 
interface is handled with standard 
VRC Series 2000-3000 Modules.) The 
system offers phase modulation re
cording with internal parity gen
eration and checking. Model 1175B 
comes complete with self-contained 
air cooling system for environment
al control. 
(For more information, designate 
#48 on the Readers Service Card.) 

GLASS MEMORY MODULES 

Corning Glass Works, Corning, 
N.Y., has extended its capability 
in the serial memory market. The 
company, a supplier for years of 
glass digital delay lines without 
circuitry, has introduced glass 
memory modules that include input-

output circuitry. Because a delay 
line and its associated circuitry 
are combined in one package, design 
and ci rcui t engineers no longer must 
be concerned with interface prob
lems, Corning said. 

Glass memories are made of a 
"zero TC" glass. Thi s material -
Corning Code 8875 glass - is so 
named because it has a nominal tem
perature coefficient of time delay 
of zero. 

Applications for Corning mem
ory modules include shift registers, 
input-output buffers, display buff
ers, and scratch-pad memories in 
general purpose computers. Also 
they can be utilized as main mem
ories in small special-purpose com
puters used in military fire and 
tracking control, small process 
control computers, communications 
buffers or processors, and DDA's. 
(For more information, designate 
#45 on the Readers Service Card.) 

IBM 2311 STORAGE DEVICE 

A machine operator is shown 
placing a pack of magnetic disks 
in a new storage device announced 
for System/360 Model 20 by IBM Cor
poration, White Plains, N.Y. The 
storage device - the IBM 2311 disk 

storage dri ve - gives the Model 20 
(in the bakcground) the high-per
formance characteristics of larger, 
more expensive computers. There 
are two models of the IBM 2311. 

Installed singly or in pairs, 
the new 2311 can store up to 10.8-
million characters of information. 
Any record of information stored on 
the 2311's magnetic disks can be 
retrieved directly, for processing 
in an average 60 to 75 milliseconds. 

Both models of the 2311, model 
11 and model 12, use the inter
changeable IBM 1316 disk pack to 
store information. Because the 
disk packs are portable and inter
changeable, a Model 20 user can 
build a virtually limitless library 
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of di rectly accessible information. 
Both models of the IBM 2311 disk 
storage drive for System/360 Model 
20 will be available during the 
fourth quarter of 1967. 
(For more information, designate 
49 on the Readers Service Card.) 

SEMS 5 - MINIATURE 
MILITARY SPACE MEMORY 

A militarized memory no larger 
than a thirteenth of a cubic foot 
and designed for airborne and space 
applications will be demonstrated 
by Electronic Memories at the Fall 
Joint Computer Conference, November 
8-10, San Francisco, Calif. 

SEMS 5 consumes less than 60 
watts of power at its maximum oper
ating speed, and 10 watts on stand
by. Maximum speed is 700 nanosec-
onds access and 2 microseconds 
cycle time. The system (shown) 

wei~lhs less than 7 pounds and has 
a volume of only 128 cubic inches. 
It stores 4096 words of 32 bits 
each. It also is available with 
sto ra~le capaci ties of from 256 to 
16,:\(\1 words, from 8 to 32 bits. 

To increase reliability, SEMS 
5 uses a 3-wire coincident current 
ma~J1wt.ic organization, with eight 
bits per plane, eliminating a very 
larue number of electrical inter
connections. Integrated ci rcui try 
is used for logic, sense amplifiers, 
address decoders, data and address 
rCHisters. Both clear/write and 
read/restore are standard modes. 
LoUic interface is TTL positive 
true. Optionally available are 
split cycle, buffer cycle, power 
supplies and tester. 
(For more information, designate 
~16 on the Readers Service Card.) 
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MODEL TR26S, MAGNETIC 
TAPE MEMORY SYSTEM 

Large amounts of digital data 
now can be stored and recalled eco
nomically with a new line of mag
netic tape memory systems developed 
by the DACOL Division of Hersey
Sparling Meter Co., Los Angeles, 
Calif. Designated the Model TR26S, 
the new series uses magnetic tape 
cartridges which store over 400,000 
bits of data per cartridge. The 
reuseable cartridges are loaded 
with ~", 7-track magnetic tape. 

DACOL DfVISlO~ -- Model TR265 Tape Re<lder/Xel1lory 

Memory tapes can be generated 
from virtually any computer having 
a magnetic tape capability. Data 
al so can be generated from a paper
tape-master using the DACOL Model 
PMC20 Paper Tape-to-Magnetic Tape 
Converter. 

The compact Model TR26S has 
integral playback and control elec
tronics. Data transfer or reading 
rate is 7200 bits per second. Pow
er required is -5 volts at 200 rna 
and +28 volts at 300 rna. Ambient 
operating temperature is -200C to 
+600C. Package size is 6.5 x 6.5 
x 7.0 inches; weight is 7 pounds. 
(For more information, designate 
u47 on the Readers Service Card.) 

Data Collection 

IBM 1080 SYSTEM 

A new electronic data acquis
ition system, that moves the lab
oratory a big step closer to the 
computer, has been developed by 
IBM Corporation, Whi te Plai ns, N.Y. 
The IBM 1080 data acquisition sys
tem is designed for hospital clin
ical laboratories and for commer
cial and pharmaceutical laborator
ies. The system can record auto
matically for computer processing 
the results of hundreds of kinds 
of clinical tests. Coupled direct
ly to instruments, the IBM 1080 
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not only provides positive speci
.men identification before, during 
and after testing, but virtually 
eliminates errors that can occur 
in transcribing instrument readings 
by hand. 

The IBM 1080 data acquisition 
system accepts readings concurrent
ly from a large number of laboratory 
instruments -- both automated and 
manual. Whether an instrument puts 
out a digital signal, a steady ana
log signal or a series of analog 
peaks, the 1080 can capture this 
data. It scans instruments in se
quence and automatically combines 
analog and digital data into one 
complete digital form for punching 
into cards or tape. Proces sed by a 
computer, the cards or tape yield 
printed reports on test results for 
immediate delivery to doctors or 
laboratory managers. 

A basic 1080 system consists 
of an IBM 1080 model 2 control unit 

through which is fed all inform
ation about laboratory tests and 
specimens -- and either a card punch 
or paper tape punCh. Test results 
can be processed by IBM computers 
now in use in many hospitals. The 
capabilities of the basic 1080 data 
acquisition system can be increased 
with the addition of other units. 
(For more information, designate 
u54 on the Readers Service Card.) 

Software 

AUTOMATIC COMPUTER 
PROGRAM TRANSLATION 

Celestron Associates Inc., 
Valhalla, N.Y o , has announced the 
first successful demonstration of 
100% fully automatic computer pro
gram translation. The first dem
onstration of its all software 
automatic program translator was 
performed on a CDC 1604 during 
July, 1966, at Valhalla, and at 
Rome Air Development Center, Rome, 
N.Y. 

The translator accepts IBM 
7090 programs in machine language 
and produces CDC 1604 equivalent 
programs in CODAP assembly language. 
The demonstration consisted of sup
plying the translator with several 
7090 programs, performing transla
tiqn of these programs and execu
tion of the translated programs on 
the CDC 1604. In each case the 
program was translated automatic
ally and the resultant target pro
gram, when executed, produced re-
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suIts identical to those obtained 
when the programs were previously 
run on the IBM 7094. 

The translator, which is based 
on Celestron's proprietary X-ACT 
translation algorithm, represents 
the first successful automatic ap
proach to providing compatibility 
between different models and makes 
of computers without resort to 
hardware. As a variety of trans
lators become available, programs 
written for one machine will be 
easily convertible to other ma
chines. Of greater long range im
portance, software translators will 
permit the design and manufacture 
of state-of-the-art computers with
out regard to hardware compatibil
ity. 

Celestron Associates, Inc., is 
making translators using the X-ACT 
algori thm available to the industry. 
Translators operating between spe
cified source/target pai rs or groups 
of machines will be developed under 
contract to users, manufacturers 
and service organizations. In add
ition ~o the 7090/1604 Translator, 
Celestron is developing a GE 200 
to GE 600 Translator, and expects 
to expand to the IBM 1400, 700 and 
7000 series shortly. 
(For more information, designate 
#50 on the Readers Service Card.) 

TIME-SHARING ANNOUNCED 
FOR THREE MODELS OF 
SYSTEM/360 

Time-sharing capabilities for 
three of its medium-scale comput
ing systems have been announced by 
IBM Corporation, White Plains, N.Y. 
A new program -- Remote Acces s Com
puting System, or RACS -- will al
low Models 30, 40 and 50 of Sys
tem/360 to perform time-sharing 
functions. 

When RACS is used, a number 
of typewriter-like IBM 1050 data 
communications terminals or IBM 
2260 display terminals can be 
linked to a Model 30, 40 or 50. 
An engineer or scientists will be 
able to use one of these terminals, 
located in or near his office or 
laboratory, to hold short, prob
lem-solving exchanges with the 
computer. The programming lan
guage used to communicate with a 
RACS-oriented computer is FORTRAN. 

In order to operate with the 
new program, a Model 30, 40 or 50 
must have: a storage capacity of 
at least 64,000 bytes; two IBM 
2311 disk storage units (as well 
as an IBM 2540 card read-punch and 

an IBM 1403 printer); and an IBM 
2702 transmission control unit. 

The Remote Access Computing 
System is scheduled to be avail
able to IBM customers in the sec
ond quarter of 1967. 
(For more information, designate 
#51 on the Readers Service Card.) 

INFORMATICS INTRODUCES NEW 
PRODUCT ANALYSIS SYSTEM 

Informatics Inc. has implemen
ted a system for Van Camp Sea Food 
Company which facilitates the pro
jections of new product profit and 
loss statements. The system pro
jects statistics up to three years 
into the future. 

Estimates are produced of 
monthly sales, monthly expenditures, 
monthly production and shipping vol
ume. As sales results on a new 
product are entered into the com
puter-based system, they are com
pared with previous estimates; new 
estimates are then generated. While 
there are several functions which 
the system performs, one of the most 
profitable, from a time, cost and 
feasibility standpoint, is the pre
dictable net income, by unit, city, 
region and sales area, of the new 
product. The net income per unit 
is a figure which takes into account 
such variables as promotional ex
penditures and shipping costs. Man
agement can get a summary profit 
picture for a new product in time 
to make changes before problem 
areas become irrevocable. 

Mr. Russell Archibald, Inform
atics' Vice President/CPM Systems, 
in commenting on the system, stated, 
"The new product market analysis 
system is adding a valuable capa
bili ty in the area of product plan
ning. With this system, a basic 
programming package can be readily 
adapted to almost any new product 
and is vi rtually I off-the-shelf I 0" 
(For more information, designate 
U53 on the Readers Service Card.) 

Data Transmitters 
and AID Converters 

SUPER-TROL II CONTROL SYSTEM 

Control Corporation, a division 
of Control Data Corp., Minneapolis, 
Minn., has announced an advanced, 
high-speed, supervisory control sys
tem known as the Control Data SUPER-
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TROL II. The new system is capable 
of automatically controlling elec
tric utility plants, pipeline sys
tems, water and sewage systems, in
dustrial processes, traffic systems, 
and railroads. 

SUPER-TROL II uses standard 
communications facilities, such as 
telephone li nes and microwave chan
nels. Control signals, and other 
data pertinent to supervising a 
specific operation, are eXChanged 
between a central master station 
and remote stations by means of 
frequency shift tones. The solid
state logic and automatic address 
verification ability of the system 
enahles it to automatically scan up 
to 180 points per second, acquire 
analog and digital data from a 
large number of remote locations, 
log remote and local data, and read 
telemetric measurements. 

-- Operator at the control 
panel (shown above) of the 
new SUPER-TROL II Control 
System receives status re
ports from each remote sta
tion every 24/1000th of a 
::;econd 

An important feature of the 
new SUPER-TROL II Control System is 
its economy. It requires but one 
comllIunication channel to handle all 
control, supervision, telemetering 
and data logging functions, thereby 
e Ii mi na ti ng the expense of mul tiple 
communication chennels. Standard 
interface modules make it possible 
for u::;ers to integrate most com
puters into their systems. 
(For more information, designate 
#~6 on the Readers Service Card.) 

DARTEX DATA TERMINAL 

The new DARTEX DATA TERMINAL, 
an effective and economical buff
crt!d link for use in the collection 
and transmission of batch process
j nu data between one or more remote 
!it ations and a computation center, 
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is available now from Dartex, Inc., 
Santa Ana, Calif., an affiliate of 
Tally Corporation. The DATA TERM
INAL consists of an all silicon 
solid-state digital magnetic tape 
recorder wi th a storage capaci ty of 
more than 100,000 alpha numeric 
characters, and an error free data 
transmission system that plugs di
rectly into a standard 202 DATA
phone. An optional IBM Selectric 
Input-Output Typewriter or a Tele
typewriter, an 80 column punched 
card reader, or a punched paper 
tape reader can be added through 
a matching interface adapter to 
the recorder. 

Complete entry of source data 
can be accomplished from the key
board, card reader or paper tape 
reader and stored on the DARTEX 
recorder for transmission at any 
later time. Data can be trans
mitted from a remote terminal to a 
computer center, or to another re
mote terminal. Since data trans
mission is bi-directional, the 
equipment also can receive data 
from a computer center. Addition
ally it can be controlled by remote 
commands making it possible to re
ceive data unattended. 

The system, compatible with 
many TALLY systems, is small enough 
to fit any standard desk top with 
room for optional equipment. DAR
TEX DATA TERMINALS may be purchased 
outright or obtained on a lease 
basis. 
(For more information, designate 
#57 on the Readers Service Card.) 

IBM 1130 NOW HAS 
ACCESS TO TELEPHONE 

IBM's lowest-cost computer, 
the 1130 data processing system, 
now has access to the telephone. 
A new device announced by IBM Cor
poration -- the synchronous com
munications adapter -- enables the 
1130 to "call" on the processing 
power of large-scale System/360s 

or to communicate with magnetic 
tape and punched card transmission 

Newsletter 

units or with other 11305. Data 
communications, over regular tele
phone lines, begins with the rou
tine process of placing the call -
as the photo shows. Once the con
nection is established, communica
tions between machines is handled 
automatically under stored program 
control. 

Equipped with the adapter, an 
IBM 1130 can operate as either a 
stand-alone computer or as a com
munications terminal with access to 
a powerful computer. It easi ly can 
switch from one role to the other. 
First customer installations of the 
adapter are scheduled to begin in 
the first quarter of next year.' 
(For more information, designate 
#55 on the Readers Service Card.) 

Input-Output 

HONEYWELL 7600 
MAGNETIC TAPE SYSTEM 

A new multi-purpose magnetic 
tape system with which Honeywell 
Inc. expects to "corner" a large 
segment of a multimillion-dollar 
market has been announced by the 
firm's Denver-based Test Instruments 
Division. The system was developed 
for aerospace, medical and indus
trial applications, and is viewed 
by the automation systems company 
as "equal to many higher-cost uni ts 
now available and far superior to 
those that cost iess." 

W. D. Owens, division vice 
president and manager, described 
one element of the 7600 as "a state
of-the-art advance" -- a new, sim
plified bi-directional tape drive 
system. The capstan is integral 
with a precision printed-circuit 
motor assembly that eliminates 
belts, pulleys and gears. Tape 
alignment or mechanical adjustments 
are unnecessary, he said. 

Two new design features in-
tegrated circuitry and modular con
st ruction -- were described as major 
factures contributing to a low cost 
and high performance. Integrated 
circuitry was used extensively in 
the 7600's transport and data elec
tronics, and in the two servo sys
tems that go with it, Honeywell 
said. One example cited was a 
printed circuit board, the FMrecord 
card, which uses a linear integrated 
circuit amplifier with digital de
vices that provide count-down and 
gating functions. This arrangement 
allows the system to record at nine 
different speed/frequency modes. 
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-- Honeywell 7600 trans
port deck with dual vacu
um co lumn doors open shows 
simplified, bi-directional 
tape drive unit of the new 
tape system 

Integrated circuitry and the 
modular construction of the sys
tem's three major components com
bine to permit complete system op
eration independent of fixed-rack 
mounting or wiring. In addition, 
each of these basic components -
the transport, data housing unit 
and the power supply -- can be ar
ranged to suit the particular in
stallation and operational require
ments of the user. Honeywell said 
that this versatile "building 
block" arrangement also makes the 
7600 magnetic tape system available 
in a wide choice of configurations, 
ranging from a 4-track, ~-inch tape 
system to a 42-channel, I-inch 
system. 

A unique maintenance spare 
parts kit designed by Honeywell for 
its newest magnetic tape system is 
expected to start a new maintenance 
trend. The kit, about the size of 
a printed circuit board, contains 
34 small electronic parts and is 

-- Unique spare parts kit 
includes selection of mi
crologic circuitry, tran
si stors, diodes, trim pots, 
pilot lamps and fuses, plus 
a realy, an inductor, anda 
capaci tor 

designed to cover 90 per cent of 
the theoretical failures that could 
occur in system operation. It will 
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be offered as an accessory item 
with the 7600 magnetic tape sys
tem scheduled for introduction this 
fall. 
)For more information, designate 
#58 on the Readers Service Card.) 

IDI'S NEW DISPLAY SYSTEM, 
TYPE CM 10093 

A new computer-controlled 
display system will be shown at 
the Fall Joi nt Computer Conference 
by Information Displays Inc. of 
Mount Vernon, N.Y. IDI's versa
tile Type CM 10093 features a fast 
response, large screen CRT displa~ 
along wi th high speed character and 
vector writing capability and pro
gram control of size, intensity, 
and line structure. The complete 
solid state system features a 
light pen to facilitate man-machine 
dialogue. 

-- CM 10093 Display System 

The CM 10093 displays points, 
characters in two sizes plus sub
scripts and superscripts, and vec
tors in two line structures -- dash 
and solid. All may be selectively 
displayed in any of three bright
nesses or may be blinked. By use 
of the light pen and keyboard the 
user can query, add, delete, and 
edit displayed data. 

The device to be shown at FJCC 
will be fully operative and visit
ors will be free to use it. The 
FJCC unit will be driven from a 
Honeywell Computer Controls Divi
sion DDP 116 but models are avail
able to interface with many other 
compu ters • 
(For more information, designate 
#60 on the Readers Service Card.) 

Components 

MRX-III COMPUTER TAPE 

A new magnetic tape has been 
developed and now is being produced 
by Memorex Corporation, Santa Clara, 
Calif. The computer tape, desig
nated MRX-III, has been extensively 
field tested under the most adverse 
conditions in more than 50 various 
computer installations. It is said 
to be three to fi ve times as durable 
as any present computer tape. All 
results showed MRX-III superior not 
only in extra long life before per
manent failure, but in dropout ac
ti vi ty, according -[0 the manufacturer. 

Memorex provides MRX-III error
free ~omputer tape in bit per inch 
densities of 556, 800, full-with 
800 and 1600 (3200 fci). MRX-III 
is compatible with all computers 
and tape handlers. 
(For more information, designate 
#61 on the Readers Service Card.) 

COMPUTER TAPE 
ANNOUNCED BY 3M 

A new computer tape, offering 
a major advance in long-term reli
ability has been announced by the 
Magnetic Products Division of 3M 
Company, St. Paul, Minn. Called 
"Scotch" Brand No. 777, the new tape 
represents "what we feel to be a 
product breakthrough in terms of 
its extended performance reliabil
ity", said M. C. Hegdal, division 
vice president and general manager. 

According to Hegdal, the new 
product is certified error-free at 
all bits-per-inch densities up to 
and including 1600 bpi (3200 fci). 
A special oxide binder formula en
ables the product to deli ver greatly 
extended error-free performance un
der heavy usage as well as the tem
perature and humidity extremes en
countered during shipping or long 
time storage. 
(For more information, designate 
#62 on the Readers Service Card.) 

NEW-DESIGN TAPE CANISTER 

A new canister for storing 
computer tape has been placed on 
the market by Ampex Corporation, 
Redwood City, Calif. A new lock-
i nJ mechani sm has two cam opera ted 
plastic dogs which provide positive 
locking of the top half to the bot-
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tom half of the canister. The 
locking action automatically pulls 
the top and bottom of the canister 
firmly together, thereby holding 
the reel hub to prevent rotation 
and occidental tape cinching. Pre
vious canisters for computer tape 
are held together with an expand
ing friction lock which is disen
gaged easily. 

The transparent canister has 
a light green tint with a bullseye 
design. The color provides immed
iate identification and prevents 
non-interchangeability problems 
that sometimes slow down computer 
room operations. The bullseye de
sign allows the new canister to be 
stacked with both the l~-inch and 
8-inch canisters of previous de
signs and of other manufacturers. 
(For more information, designate 
#63 on the Readers Service Card.) 

BUSINESS NEWS 

DE GAULLE GOV'T. TO PROMOTE 
FRENCH COMPUTER INDUSTRY 

France's president, Gen. Charles 
De Gaulle, is stepping up his gov
ernment's efforts to eliminate the 
dependence of his country on Amer
ican computer technology, particu
larly in the large-scale scientif
ic area. At a recent meeting of 
the French Government, presided 
over by General De Gaulle, a grand 
"Plan Calcul" was drafted which 
would: (1) promote a merger be
tween the two largest French-owned 
computer firms, Compagnie Europeenne 
d"Au t.omati sme Electronicque (C.E .AJ 
and Societe Europeenne d'Automatisme 
(S.E.A.); (2) lead to the develop
ment of a new line of advanced sci
entific computers; (3) award a gov
ernment grant of more than $100 mi I
lion to finance this development; 
and (.t) appoint a Delegate-Generale 
with powers to supervise this 
d(~v(!lopment • 

The background reason behind 
thIs decision is that following the 
take-over by General Electric of 
Maehi nes Bull, French-owned indus
try accounts for only 15% of the 
comput.ers used in France. The im
mediate reason appears to be the 
refusal of the Export Control Board 
of t.he U.S. Department of Commerce 
t.o Urant export licenses for the 
shipment of three Control Data 6600 
super-scale computers to France. 
Two of these computers were to be 
used in developing France's atomic 

energy program •••• a program the 
U.S. feels runs counter to the pol
icy of non-proliferation of nuclear 
weapons. The other 6600, although 
intended for commercial applica
tions, was also refused an export 
license because there was no assur
ance that the computer would not 
also be applied to problems in the 
nuclear area. 

Successful implementation of 
the "Plan Calcul" can also be ex
pected to contribute to increased 
English-French cooperation on the 
development of large computers. 
An early plan for such cooperation 
died on the vine because the French 
computer industry consisted of a 
number of small, scattered firms 
without interest or authority in 
negotiating an inter-country com
puter project. 

If the French plan is success
ful, and if its success is imitated 
by other foreign lands such as 
Germany, England, Italy and Japan, 
it could limit sharply the market 
available to American-made large 
computer systems. Particularly 
hard hit by this development would 
be Control Data which has already 
been denied export shipment of $15 
million worth of 6600's to France 
••.• a potential income equal to 
nearly 10% of its annual sales in 
the last fiscal year. 

CDC HAS $1.9 MILLION LOSS 

Control Data suffered a loss 
of $1,912,154 during the fiscal 
year ended June 30th. This was a 
sharp decline from a year ago when 
the company earned $7,955,026. 
Sales, rentals and service income 
for FY 1966 was $167.6 million, 
just ahead of the $164.8 million 
posted last year. 

William C. Norris, CDC Presi
dent, said his company's perform
ance was adversely affected by com
petition, technical problems, and 
a continued increase in the per
centage of COC's equipment being 
leased rather than purchased. Ac
tual sales revenue declined 20% to 
$105.6 million in FY 1966 from the 
previous year's $132.1 million o 

However, rental and service income 
rose 92% from $32.7 million to 
$62.1 mi Ilion. 

Norris reports that CDC had 
record equipment deliveries of more 
than $190 million for the year, He 
said that CDC now has more than 
1800 computers installed in the 
world, with a total value of more 
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than $600 million. He also said 
that as of the end of the fiscal 
year nineteen 6000 series machines 
were installed. 

POTTER PROFITS UP 

Potter Instrument Co., Inc., 
reports record high sales and earn
ings for the fiscal year ended June 
25, 1966. 

Profits for the year were 
$1,162,500, a 56% increase over 
the previous peak of $747,500 set 
in the similar period a year earli
er. Net income from operations for 
the year was $1,239,200. Sales also 
rose to $14,539,800, a 14% increase 
over the previous record of 
$12,790,400 in fiscal 1965. 

John T. Potter, president, said 
that 1966's excellent figures stem, 
in part, from the effectiveness of 
the company's cost control program. 
He stated that net income as a per 
cent of sales rose to an all time 
high of 8% compared with 5.85% in 
fiscal 1965. 

C&S HAS RECORD SALES 

Computing & Software, Inc., 
Panorama City, Calif., reports 
earnings of $220,000 on sales of 
$5,186,000 for the nine months 
ended July 30th. In the same per
iod a year ago, earnings totaled 
$167,000 on sales of $4,671,000. 
The company specializes in comput
ing and technical support services 
for government and industry. 

LFE SALES RISE 

Laboratory for Electronics, 
Inc. reports earnings of $230,000 
on sales of $13,193,000 for the 
three months ended July 29th. In 
the same period a year ago, earn
ings were $205,000 on sales of 
$11,474,000. LFE President Henry 
Harding said his firm's backlog 
stood at $22.7 million at the end 
of the period, compared with $16,1 
a year ago. 

53 



BOOKS AND OTHER 
PUBLICATIONS: Reviews 

Neil Macdonald, 
Assistant Editor 
Computers and Automation 

We publish here citations and brief 
reviews of books and other publications 
which have a significant relation to com
puters, data processing, and automat~on, 
and which have come to our attentIOn. 
We shall be glad to report other infor
mation in future lists if a review copy 
is sent to us. The plan of each entry is: 
author or editor / title / publisher or 
issuer / date, publication process, num
ber of pages, price or its equivalent / 
comments. If you write to a publisher 
or issuer we would appreciate your 
mentioni~g Computers and Automation. 

"Shreider, Yu. A., editor, and five authors 
/ The Monte Carlo Method: The 
Method of Statistical Trials / Perga
mon Press, Inc., 44-01 21st Street, 
Long Island City, New York, N. Y. 
11101 / 1966', Printed, 381 pp., $12.50 
This is an interesting, valuable, and 

readable book, on a moderately advanced 
level. In spite of its level there are many 
parts which can be easily understood 
such as the "drunkard's walk" starting 
on page 36. It is a handbook published 
in Russian for Soviet readers, and ex
cellently translated into English by G. ]. 
Tee of the University of Lancaster. The 
Monte Carlo method consists basically 
of making statistical experiments which 
solve difficult mathematical problems. 
The method is very powerful when using 
fast computers and well chosen models. 
Bartee Thomas C. / Digital Computer 

Fundamentals: Second Edition / Mc
Graw-Hill Book Co., 330 West 42 
St., New York, N. Y. 10036 / 1966, 
printed, 402 pp., $6.95 . . 
This is a very useful book, on dIgItal 

computers with emphasis on their elec
trical and design aspects. The book has 
been widely used as a text; this second 
edition includes responses to many sug
gestions from many sources .. T~e cir
cuits illustrated are modern CIrCUIts. 
Wolf Oswald editor, and 3 assistants 

of 'Federal Electric Corp., a subsid
iary of ITT / Boolean Algebr~ / 
Prentice-Hall, Inc., Englewood Chffs, 
N. J. / 1966, printed, 246 pp., ? 
The purpose of this book is to explain 

enough Boolean algebra simply and 
quickly so that it can be applied t~ward 
a specialized field - computer lOgIC de
sign. There are 12 chapters or "sets": 
Numbering systems; Basic principles of 
Boolean algebra; Negation; AND opera
tion; OR operation; Exclusive OR; Basic 
theorems and truth tables: Advanced 
theorems; De Morgan's negation theo
rems; Minimization techniques I; Mini-
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mization techniques II; and Final -ex
amination. At the end of each set there 
are reviews, and detailed solutions for 
self-testing on comprehension. 

Though it is a programmed text, the 
answers are immediately after the ques-
tions. This is a useful book. ... , 
Jamison, Robert V. / FO~TRAN Pro-

gramming / McGraw-HIli Book Co., 
330 West 42 St., New York, N. Y. 
10036 / 1966, printed, 214 pp., $4.95 
This book deals with FORTRAN II, 

which is a widely used programming 
language. The author teaches at Nor
throp Inst. of Tech., Inglewood, Calif. 
The book seems direct and useful. 
SippI, Charles J. / Computer Diction-

ary and Handbook / Howard W. 
Sams & Co., Indianapolis, Indiana / 
1966, photo offset, 766 pp., $12.95 . 
This is an encyclopedic book. Defim-

tions cover 340 pages; 26 appendices, on 
topics such as computers in education 
and COBAL, fill 300 more pages. The 
definitions appear adequate. 
George, F. H. / An Introduction to 

Digital Computing: Pergamon Pro
grammed Tests / Pergamon Press, 
44-01, 21st Street, Long Island City, 
N. Y. 11101 / 1966, photo offset,274 
pp., $4.50 . 
This book is quite elementary. Smce 

it is a programmed text, it is difficult 
to use and to judge. 
Wegner, Peter, editor, and 15(?) au

thors / Introduction to System Pro
gramming / Academic Press, 111 
Fifth Ave., New York, N. Y. 10003 / 
1964, printed, 316 pp., 70 s: 
This is the report of an mtegrated 

symposium by top British experts in 
programming, given at the London 
School of Economics. This is a useful 
and valuable book and well worth study
ing. 
Ingerman, Peter Zilahy / A Synta~

Oriented Translator / AcademiC 
Press 111 Fifth Ave., New York, 
N. Y: 10003 / 1966, printed, 132 pp., 
$ ? 
The first chapter is interesting and 

understandable. The later chapters seem 
hard to understand and may be hard to 
apply. There is no glossary to guide the 
reader to what the author means by the 
terms he uses. The "syntax-oriented 
translator" which the author talks about 
is not described as if it had actually 
worked on a computer. 
Awad, Elias M., and Data Processi~g 

Management Association / AutomatIc 
Data Processing: Prentice-Hall, Inc., 
Englewood Cliffs, N. J. / 1966, 
printed, 373 pp., $7.95. . 
This is a very complete mtroductIOn 

to data processing prepared over three 
years under the direction of the . D~ta 
Processing Management ASSOCIatIOn 
with the cooperation of six computer 
manufacturers; it was thoroughly re-

writ"ten beginni~g in 1964 by Prof. EI"ias 
M. Awad, then Professor of Business at 
the Rochester Inst. of Technology, now 
at Northwestern Univ. The DPMA now 
has over 11,000 members; the book is 
for them: 

This is a good book. 
Richards, R. K. /Electronic Digital Sys

tems / John Wiley & Sons, New 
York / 1966, printed, 637 pp., $15.00 
This is the third book by this author, 

who by now is very well informed. He 
has had the patience to do much re
search, and he appears to have good 
judgment. The book is valuable. 
Head, Robert V. / Real-Time Business 

Systems 1 Holt Reinhart and Win
ston, New York / 196'4, 368 pp. 
printed, $9.00 " 
This book is based on the author's 

experience with IBM, GE, and as vice 
president and manager, Systems ~lan
ning Division, Security FIrst NatIOnal 
Bank, Los Angeles, Calif. It is a thorough 
book, and contains a lot of good sense 
and much experience, apparently ac
quired the hard way. Much of the. book 
seems obvious, but probably what IS ob
vious is often obscured under the pres
sure of making a real-time computer 
system work; so it is useful to have the 
obvious put down where one can refer 
to it. 
Uhr Leonard· editor and 31 authors / 

P~ttern Re~ognition / John Wiley & 
Sons, Inc., 440 Park Ave. South, New 
York, N. Y. 10016 / 1966, paper
bound, 393 pp., $5.95 
This is an interesting and important 

collection of investigation, analysis, and 
work done in pattern recognition. The 
authors range from C. S. Pierce and 
Ludwig Wittgenstein up to O. G. Sel-
fridge and Leonard Uhr. . 
Schultz Louise / Digital Processmg: A 

Syst:m Orientation / Prentice-Hall, 
Inc., Englewood Cliffs, N. J. / 1963, 
printed, 403 pp., $ ? 
The first two chapters are: "Numeri

cal Notation or What is 1?" "Arithmetic 
Manipulation or What is 1 + 1 ?". The 
last three chapters are: "The Progra.m
mer and the System"; "Programmmg 
Ways and Means"; "Programming Sys
tems". The author is a "technical com
munications specialist and journalist 
engineer". Some of the chapters begin 
with poetry in the form of bla~k verse. 

One of the chapters contams som(~ 

Boolean algebra which is not correct, 
since an equal sign for "equals" is us(~d 

in place of an implies sign for "lies in"; 
but otherwise the book seems correct. 

It is not clear why the book is called 
"a system orientation". The index shows 
the first use of the word "system" 011 

page 269, which is late in the b?o~ to 
start to explain "system" when It IS a 
~ain word in the title. 
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Important Announcement to the Readers of 
"Computers and Automation" from the Editor: 

A CHANCE TO USE A TIME-SHARED COMPUTER 

"Computers and Automation" and 
the "Information Processing Cen
ters Business" of General Electric, 
Phoenix, Arizona, are offering a 
prize consisting of a temporary 
installation of a time-shared com
puter console and $100 worth of 
time-shared computer time (approx
imately 7 hours on the console) to 
the lucky winner of a drawing un
der the following conditions: 

1. The drawing will be made 
impartially among persons who fill 
in and return to "Computers and 
Automation", P. O. Box 308, Win
chester, Mass. 01890, on or before 
October 31, 1966, Readers' Service 
Cards from this October issue. 

2. The winner of the draw
ing can, with the approval of 
"Computers and Automation", dele
gate his prize to a personal friend 
or acquaintance of his. 

3. The winner or user will 
cooperate with "Computers and Auto
mation" and General Electric in 
producing a short account of his 

experiences and reactions. 
4. The installation should 

be within 50 miles of a GE time
sharing center: Chicago, Cleve
land, Detroit, Los Angeles, New 
York, Phoenix, Schenectady (N.Y.), 
San Francisco, Washington (D.C.). 

5. This contest is void in 
any area where the contest is sub
ject to tax or legal regulation. 

"Computers and Automation" is 
providing the quantum of computer 
time; General Electric is provid
ing the teletypewriter installa
tion charge and rental, the tele
phone line charge, and the time 
for instruction to the winner, or 
his delegate. Be sure to send in 
a readers' service card this month 
if you are interestedl 

Also, if you are interested in 
the possibility of using time
shared computing of this kind, 
please designate 1 on the Readers' 
Service Card. 

CORRECTION 
On pages 42 and 43 of the Sep

tember, 1966 issue of "Computers 
and Automation" two pictures that 
should have been inserted were 
omi t ted, due to an unfortunate 
error in the pri nter' s plant. 

The picture missing from page 
42 is printed at right. 

Th(~ picture missing from page 
,1:\ is a picture of an IBM simu
lator and is the same as the pic
ture on the front cover of the 
September issue, and so it is not 
n(!e(!ssary to reprint it here. 

, <I .. 
, ","_~j fL~-~-~"" --- ,~'\e;;;L.";;:.'" -----

-- Unlicensed members of 
the National Maritime 
Union (NMU) learn how to 
operate an automated ship. 

We will PURCHASE and LEASE·BACK your present IBM Computer 
Systems (1401, 1410, 360) and Data Processing Equipment (024, 026, 
082, 083, 085, 077, 088, 514, 519, 403, 407, 602, 604,) Tape Drives (727, 
729, 7330). Monthly rental charge includes I BM maintenance. 

We will also PURCHASE for CASH any of the above, you may have 
for sale now or within 30 days. 

Advise exact model & serial numbers for quotations. 

L. A. PEARL CO. 
801 Second Ave., New York, N.Y. 

Phone: 212 OREGON 9-6535 

Designate No. 21 on Readers Service Card 
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handsome 
. 
IS ....... . 

handsome 
does 
Sharpening old axioms is not our 
business. It's just that designers of 
EDP systems speak axiomatically 
when they tell us the new 03030 com
puter magnetic tape unit delivers a 
triple load of beauty; unprecedented 
reliability, economy and operating 
convenience. In addition to which, 
they say, it's so nice to look at! 

Already the famous Datamec 02020 
has set industry standards for low
cost operation in computer and off
line applications where moderate 
speed performance is highly practical 
(data transfer rates up to 36,000 cps). 
Now the new 03030 offers the same 
superior advantages for heavy duty, 
on-line use with digital computers and 
other digital EDP systems requiring 
higher data transfer rates. 

The 03030 writes and reads all three 
densities (800, 556 and 200 cpi) at 75 
ips tape speed. Push-button selection 
of 60,000, 41,700 and 15,000 cps data 
transfer rates. Either 7-track or 9-track 
format. Vacuum column tape buffers, 
semi-automatic tape threading, front 
access to all electronics, and many 
other advanced features. Bi-direc
tional start and stop times of 5 ms 
and 11/2 ms, respectively. 

For all the facts, including pleas
antly surprising low price quotations, 
write Tom Tracy at Datamec, 345. Mid
dlefield Road, Mountain View, Calif. 

@)~l?~[fW§~ 
A DIVISION OF HEWLETT-PACKARD 

leadership in low-cost/high reliability 
digital magnetic tape handling 

Designate No. 16 on Readers Service Card 
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MONTHLY COMPUTER CENSUS 

The number of electronic computers installed or in produc
tion at anyone time has been increasing at a bewildering pace 
in the past several years. New vendors have come into the com
puter market, and familiar machines have gone out of production. 
Some new machines have been received with open arms by users -
others have been gi ven the cold shoulder. 

To aid our readers in keeping up with this mushrooming ac
tivity, the editors of COMPUTERS AND AUTOMATION present this 
monthly report on the number of general purpose electronic com
puters of American-based companies which are installed or on 
order as of the preceding month. These figures included instal
lations and orders outside the United States. We update this 
computer census monthly, so that it wi 11 serve as a "box-score" 

of progress for repders interested in following the growth of 
the American computer industry, and of the computing power it 
builds. 

In general, manufacturers in the computer field do not 
officially release installation and on order figures. The fig
ures in this census are developed through a continuing market 
survey conducted by associates of our magazine. This market 
research program develops and maintains a data bank describ
ing current computer installations in the United States. A 
similar program is conducted for overseas installations. 

Any additions, or corrections, from informed readers will 
be welcomed. 

AS OF SEPTEMBER 10, 1966 

NAME OF 
MANUFACTURER 

Advanced Scientific Instruments 

Autonetics 

Bunker-Ramo Corp. 

Burroughs 

Control Data Corporation 

Data Machines, Inc. 
Digi tal Equipment Corp. 

El-t roni cs Inc. 
Electronic Associates. Inc. 
Friden 
General Electric 

Honeywell Electronic Data Processing 

NAME OF 
COMPUTER 

ASI 210 
ASI 2100 
ADVANCE 6020 
ADVANCE 6040 
ADVANCE 6050 
ADVANCE 6070 
ADVANCE 6130 
RECOMP II 
RECOMP III 
BR-130 
BR-133 
BR-230 
BR-300 
BR-330 
BR-340 
205 
220 
E101-103 
B100 
B250 
B260 
B270 
B280 
B300 
B2500 
B3500 
B5500 
B6500 
B8500 
G-15 
G-20 
LGP-21 
LGP-30 
RPC-4000 
160*/160A/160G 
924/924A 
1604/1604A 
1700 
3100 
3200 
3300 
3400 
3500 
3600 
3800 
6400 
6600 
6800 
620 
PDP-l 
PDP-4 
PDP-5 
PDP-6 
PDP-7 
PDP-8 
PDP-9 
ALWAC IIIE 
8400 
6010 
115 
205 
210 
215 
225 
235 
415 
425 
435 
625/635 
645 
DDP-24 
DDP-116 
DDP-124 
DDP-224 
H-120 
H-200 
H-400 

SOLID 
STATE? 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
y 
y 
y 
N 
Y 
Y 

semi 
Y 
Y 
y 
y 
y 
y 
y 
y 
y 
y 
Y 
y 
Y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
Y 
N 
y 
Y 
y 
y 
y 
Y 
y 
y 
y 
y 
y 
y 
y 
Y 
Y 
Y 
Y 
y 
y 

Y 

AVERAGE MONTHLY 
RENTAL 
$3850 
$4200 
$4400 
$5600 
$9000 

$15,000 
$1000 
$2495 
$1495 
$2000 
$2400 
$2680 
$3000 
$4000 
$7000 
$4600 

$14,000 
$875 

$2800 
$4200 
$3750 
$7000 
$6500 

$10,000 
$5000 

$14,000 
$22,000 
$33,000 

$200.000 
$1600 

$15,500 
$725 

$1300 
$1875 

$2100/$5000/$12,000 
$11,000 
$45,000 

$4000 
$11,000 
$14,000 
$15,000 
$25,000 
$30,000 
$58,000 
$60,000 
$50,000 
$85,000 

$130.000 
$900 

$3400 
$1700 

$900 
$10,000 

$1300 
$525 

$1000 
$1820 

$10,000 
$600 

$2000 
$2900 

$16,000 
$6000 
$8000 

$10,900 
$9600 

$18,000 
$25,000 
$55,800 
$90.000 

$2500 
$900 

$2050 
$3300 
$3500 

$5700 
$8500 

DATE OF FIRST 
INSTALLATION 

4/62 
12/63 
4/65 
7/65 
2/66 

10/65 
11/66 
11/58 

6/61 
10/61 

5/64 
8/63 
3/59 

12/60 
12/63 

1/54 
10/58 
1/56 
8/64 

11/61 
11/62 
7/62 
7/62 
7/65 
1/67 
5/67 
3/63 
2/68 
2/67 
7/55 
4/61 

12/62 
9/56 
1/61 

5/60;7/61 ;3/64 
8/61 
1/60 
5/66 

12/64 
5/64 
9/65 

11/64 
9/66 
6/63 
2/66 
5/66 
8/64 
4/67 

11/65 
11/60 
8/62 
9/63 

10/64 
11/64 
4/65 

12/66 
2/54 
6/65 
6/63 

12/65 
6/64 
7/59 
9/63 
4/61 
4/64 
5/64 
6/64 
9/65 
5/65 
7/66 
5/63 
4/65 
3/66 
3/65 
1/66 
3/64 

12/61 

NUMBER OF 
INSTALLATIONS 

25 
7 

12 
6 
3 
4 
o 

39 
8 

162 
22 
15 
36 
34 
20 
45 
35 

133 
155 
85 

228 
160 
130 
105 

o 
o 

57 
o 
o 

310 
23 

118 
124 

55 
455 

26 
59 
13 
88 
90 
23 
19 
o 

50 
5 
6 

18 
o 

20 
60 
57 

114 
20 
80 

400 
o 

17 
7 

440 
125 

44 
50 
54 

205 
66 

179 
68 
28 
33 

1 
80 

100 
12 
35 

190 
855 
118 

NUMBER OF 
UNFILLED ORDERS 

o 
o 
4 
4 
6 
5 
4 
x 
X 
2 

20 
X 
X 
X 
X 
X 
X 
X 

18 
1 
5 
8 
8 

90 
34 
23 
14 

5 
1 
X 
X 
X 
X 
X 
8 
X 
X 

90 
30 
X 

40 
X 

11 
X 

14 
15 
11 
4 

30 
X 
X 
1 
4 

50 
250 

20 
X 

80 
550 

X 
X 
X 
X 
3 

64 
42 
18 
32 
10 

5 
40 
40 
10 

280 
140 

X 
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NAME OF NAME OF SOLID AVERAGE MONTHLY DATE OF FIRST NUMBER OF NUMBER OF 
MANUFACTURER COMPUTER STATE? RENTAL INSTALLATION INSTALLATIONS UNFILLED ORDERS 

lIoneywell (cont'd) H-800 Y $26,000 12/60 89 3 
H-1200 Y $7300 2/66 16 68 
H-1400 Y $11 ,000 1/64 12 1 
H-1800 Y $35,000 1/64 17 2 
H-2200 Y $13,000 1/66 12 52 
H-4200 Y $20,500 6/66 0 6 
H-8200 Y $35,000 3/67 0 2 
DATAmatic 1000 N ~40,OOO 12L57 3 X 

113M 305 N $3600 12/57 148 X 
360/20 Y $2000 12/65 500 6300 
360/30 Y $7500 5/65 1800 4600 
360/40 Y $15,000 4/65 900 1500 
360/44 Y $10,000 7/66 2 125 
360/50 Y $26,000 8/65 106 560 
360/62 Y $55,000 11/65 1 X 
360/65 Y $50,000 11/65 17 205 
360/67 Y $75,000 9/66 0 60 
360/75 Y $78,000 2/66 8 30 
360/90 Series Y $140,000 6/67 0 9 
650 N $4800 11/54 178 X 
1130 Y $1200 11/65 350 3700 
1401 Y $6600 9/60 7650 X 
1401-G Y $2300 5/64 1560 50 
1410 Y $14,200 11/61 790 90 
1440 Y $4800 4/63 3100 300 
1460 Y $11,500 10/63 1775 80 
1620 I, II Y $4000 9/60 1680 20 
1800 Y $7600 1/66 30 275 
701 N $5000 4/53 1 X 
7010 Y $22,600 10/63 208 6 
702 N $6900 2/55 6 X 
7030 Y $160,000 5/61 6 X 
704 N $32,000 12/55 32 X 
7040 Y $22,000 6/63 120 4 
7044 Y $32,000 6/63 121 5 
705 N $38,000 11/55 52 X 
7070, 2, 4 Y $27,000 3/60 328 X 
7080 Y $55,000 8/61 85 X 
709 N $40,000 8/58 9 X 
7090 Y $63,500 11/59 45 X 
7094 Y $72,500 9/62 120 2 
7094 II Y F8,500 4L64 124 8 

Monroe Calculating Machine Co. Monrobot XI Y ~700 12L60 480 100 
National Cash Register Co. NCR - 304 Y $14,000 1/60 26 X 

NCR - 310 Y $2500 5/61 20 X 
NCR - 315 Y $8500 5/62 345 35 
NCR - 315-RMC Y $12,000 9/65 45 75 
NCR - 390 Y $1850 5/61 1030 50 
NCR - 500 Y ~1500 10L65 430 850 

Phi lco 1000 Y $7010 6/63 18 X 
2000-210, 211 Y $40,000 10/58 16 X 
2000-212 Y ~52,OOO lL63 10 X 

lIadio Corporation of America RCA 301 Y $7000 2/61 645 2 
RCA 3301 Y $17,000 7/64 60 10 
RCA 501 Y $14,000 6/59 97 X 
RCA 601 Y $35,000 11/62 5 X 
Spectra 70/15 Y $3500 9/65 55 105 
Spec t ra 70/25 Y $5700 9/65 30 55 
Spectra 70/35 Y $9000 7/66 3 80 
Spectra 70/45 Y $15,000 11/65 11 110 
SQectra 70L55 Y ~30,OOO 7L66 0 12 

lIaytheon 250 Y $1200 12/60 175 X 
440 Y $3500 3/64 16 3 
520 Y ~3200 lOL65 15 6 

Scientific Control Corporation 650 Y $500 5/66 1 8 
655 Y $1800 10/66 0 2 
660 Y $2000 10/65 4 3 
670 Y ~2600 5L66 1 2 

Scientific Data Systems Inc. SDS-92 Y $1500 4/65 58 33 
SDS-91O Y $2000 8/62 182 6 
SDS-920 Y $2900 9/62 130 12 
SDS-925 Y $3000 12/64 25 10 
SDS-930 Y $3400 6/64 120 20 
SDS-940 Y $10,000 4/66 5 12 
SDS-9300 Y $7000 11/64 27 7 
Sigma 2 Y $1000 2/67 0 35 
Sigma 7 Y ~12.000 12L66 0 22 

Systems Engi neering Labs SEL-81O/810A Y $1000 9/65 24 8 
SEL-840L840A Y ~1400 llL65 3 5 

UNIVAC I & II N $25,000 3/51 & 11/57 27 X 
III Y $20,000 8/62 78 X 
File Computers N $15,000 8/56 16 X 
Solid-State 80 I, II, 

90 I, II & Step Y $8000 8/58 262 X 
418 Y $11,000 6/63 88 40 
490 Series Y $35,000 12/61 105 60 
1004 Y $1900 2/63 3250 70 
1005 Y $2400 4/66 300 280 
1050 Y $8000 9/63 280 50 
1100 Series (ex-

cept 1107 N $35,000 12/50 11 X 
1107 Y $55,000 10/62 29 X 
1108 Y $65,000 9/65 18 44 
9200 Y $1500 6/67 0 250 
9300 Y $3400 6/67 0 50 
LARC Y ~135,OOO 5L60 2 X 

TOTALS 37,035 22,729 
X = no longer in production. 

• To avoid double counting, note that the Control Data 160 serves as the central processor of the NCR 310. Also, many of the orders for the 
IBM 7044, 7074, and 7094 I and II's are not for new machines but for conversion from existing 7040, 7070, and 7090 computers respectively. 
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Time- Sharing System Scorecard 

Lewis C. Clapp 
T. James Glauthier 

Computer Research Corporation 
Newton, hlass. 02158 

GD Copyright 1966 by Computer Research Corporation; and 
reprinted by "Computers and Automation" with special permission) 

This guide is prepared periodically to keep the 
reader abreast of the rapidly increasing number of 
time-shared computer systems which are bringing man 
and machine together in close partnership for the 
pursuit of intellectual and administrative activi
ties. By glancing at the following charts the 
reader can judge for himself the progress which is 
being made in this new and dynamic field. There 
are several different definitions of time-sharing. 
No single definition is adequate for all purposes. 
We have limited this survey to systems which have 
at least two independent, remote and simultaneously 
operable consoles (from the user's point of view). 
If the language capabilities of the system are ex
tensive and general so that a user can create new 
languages while working on-line, we have denoted 
this as a general purpose time-sharing system. 
Where the language capabilities are more restric
tive, permitting the user to work in only one spec
ific problem area, we have used the term special 
purpose time-sharing system. 

Perhaps the most significant change in the past 
six months is the increasing number of commercial 
time-sharing services which are being offered by 
small independent companies operating on a regional 
basis throughout the country. Meanwhile, the cor
porate giants seem to be moving more slowly in the 
face of numerous legal uncertainties concerning the 
establishment of nation-wide information services 
using common-carrier communication facilities. How
ever, several large corporations have recently 
entered the on-line information industry with medi
cal and educational services. For example, GE has 
just formed a MEDINET (medical information network) 
division to sell time-shared i~formation services to 
hospitals. 

Except for SDS's unveiling of its super time
sharing machine, the SIGMA 7, few announcements of 
new machines have been made by the manufacturers 
despite rumors that Honeywell and RCA are about to 
make their time-sharing plans known. Five IBM 
System 360, model 67's are being installed for time
sharing service at MIT, System Development Corp., 
Lincoln Laboratory, the Carnegie Institute of Tech
nology, and the University of Michigan. 

Time-sharing goes international with the an
nouncement of systems in France and Australia. 
SACS, a Parisian management consulting group, has 
time-shared a Bull-GE M40 with four terminals and 
offers a Fortran IV compiler. In Canberra, the 
government research organization, CSIRO, is time
sharing a CDC 3600 with seven users and will provide 
Fortran, Cobol and Algol. 
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CHARACTERISTICS LISTED IN CHARTS 

STATUS 

O-operational system, number in parentheses 
denotes the approximate date that the system 

went on the air. D-system under development 
with anticipated date that operations will 
begin. 

TYPE 

G-general purpose, S-special purpose. 

COMPUTER 

manufacturer's name and number of central com
puters in system 

LANGUAGES 

basic languages available on system at present. 

TERMINALS 

type of terminal equipment available, number of 
such terminals in parentheses. Code: TT fol
lowed by number denotes TELETYPE terminals and 
model number, TY-typewriter, TLX-Telex console, 
CRT-cathode ray tube display, BR-Bunker Ramo 
series 200 display consoles, IBM 10SO-keyboard 
consoles, PHILCO-display consoles. 

MAIN STORAGE 

first number denotes total core storage in words 
on system, second number in parentheses, if 
given, denotes maximum core storage available to 
an individual user. 

SECONDARY STORAGE 

DR-magnetic drum, DK-disk file, MT-magnetic tape 
(K = 1024, M = 1,000,000). 

NO. OF USERS 

maximum number of users who can operate simultan
eously at any given time. 

The information reported in this survey is believed 
to be accurate and is published as a public service. 
Many of the systems described are still being modi
fied and consequently their characteristics may 
change from time to time. Computer Research Corp. 
cannot be held responsible for any errors or omis
sions. Readers desiring more detailed information 
about a particular system should write directly to 
the organization listed. This survey may not be 
reproduced for any purpose without the written 
consent of Computer Research Corp. This material 
will be updated periodically to include new systems 
as they are developed and to correct any errors, 
omissions or changes which are brought to our atten
tion. Copies of the updated survey will be sent 
upon request. 
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Organization 

Bell Telephone 
Laboratories 
Murray Hill, N. J. 

D (12/66) G 

Compu
ters 

GE-645* 

Lang- Term- Main 
uages inals Storage 

FORTRAN I TT-37 t I 256K 
IV, COBOL, IBM 
PL/I 1050 
SNOBOL CRT(lO) 

Second- No. 
ary Of 
Storage .!:~ Remarks 

. DK (40M 
Wds.) DR 
(4M Wds.) 
Tape Loop 
OOOM Wds.) 

100 I Highly interactive system 
for research and produc
tion computing developed 
in cooperation with Pro
ject MAC, MIT. *Multi-

__________ processor time-sharing sys"'-lt""",e=m..!-, __ I 
o (6/64) G .PDP-ID* MIDAS TT-33 DR (128K I ~ Medical information and Bolt, Beranek and 

Newman Inc. 
Cambridge, Mass. 

TELCOMpu (90) 

I 

24K 
(4K) Wds.) DR communications system for 

(25M Wds.) hospitals developed with 
MT (2 Mass. General Hospital 
Units) under contract from the 

__________ National Institutes of 
Carnegie Institute 0 (7/64) G G-21 
of Technology 

Health.~*Version of the 
ALGOL, TT-33 72K 
IPL-V, (22) 

RAND JOSS language. ____________ __ 
DK OM I 16 Will install an IBM 360 
Wds.) DK Model 67 in early 1967 

Pittsburgh, Penn. 

Dartmouth College 
Hanover, N.H. 

o (5/64) 

Lincoln Laboratory 0 (2/66) 
MIT 
Lex! 1I<j ton, Mass. 

Lincoln Laboratory D (1/67) 
MIT 
Lexin<jton, Mass. 

G 

G 

G 

MIT Computation 
Cellter 
Camhridge, Mass. 

o (11/61) G 

MIT COIllPU ta tj on 
Cell t.(~r 

D 0/67) G 

FORTRAN TT-35 (22M Wds.) 

GE 235 BASIC 
DATANET- ALGOL 

(22)_ 
TT-35 32K DK (6M 

Wds.) MT 
(8 Units) 

DR (20M 
Wds. ) 

(37) (6K) 
30 __ 
TX-2 CORAL, TY (5),105K 

VITAL CRT (4) 
MARK 5 RAND 

TABLET 
mM 360* MACRO mM 
Model 67 FORTRAN 2741 

IV, PL/J: (50) 
COBOL mM 

mM-7094 Same as 
Proj ect 
MAC 
Phase 
One __ 

reM 360 
Model 67 

2260-3 
(30) 
IBM 
2250-2 
(8)_ 

192K DR OM 
Wds.) DK 
04.5M 
Wds.) MT 
06 Units) 

64K DK 
(32K) DR 

MT 

256K DK (52M 
Wds. ) 

Cll mh r i dl] e, Ma s s . 
MlT Dept. of Ci vi 1 D 02/66) -S- IBM 360 ICETRAN IBM 

2741 
3~ 3DK 

0.8M 
Wds.) 

EII~I. Model 40 STRESS 
ICES SYSTEM COGO 
Camhridge, Mass. 

MIT Dept. of Elec- 0 02/66) G 
trical Eng. 
Camhridge, Mass. 

Ohio State Univ. D (9/66) G 
Columbus, Ohio 
Perkin Elmer Corp. D (6/66) G 
NOl"\."a lk, Conn. 

Project MAC - MIT 0 00/63)* G 
(Phase One) 
Camhridge, Mass. 

---
PDP-l Macro 

Assem-
bIer 

GE-645 

SDS-9300 FORTRAN 
SDS-930 IV, 

ALGOL 

IBM-7094 ALGOL** 
FORTRAN 
MAD 
LISP 
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(5 ) 
IBM 
2250_ 
TY (4) 

TT 
(5) 

12K DR (88K 
Wds. ) 

~DK 

TT, TY 32K DK (2M 
Wds.) TWX (24K) 

TT-35 
(54) 
mM-
1050 
(56) 
TLX 
0) 

TWX 
PRIME 
(3) 
CRT 
(2) 

64K 
(32K) 

MT (4 
Units)_ 
DK (36M 
Wds. ) 
DR (.5M 
Wds. ) 
MT (12 
Units) 

27 Educational time-sharing 
system 

5 System features fast re
sponse time for on-line 
graphical communication 

24 

Establishment of a large 
computational facility 
for scientific and engi
neering research. First 
IBM 360 Model 67 to be 
installed. *Multiple pro
cessor time-sharing 
system. 

~ Multiple processor time
sharing system 

Integrated system for 
civil engineering 
problems 

4 Experimental time-sharing 
system for student use in 
thesis and research pro
jects 

--23 Multiple processor time-
shari ng system 

16 For R&D applications, un
der development with Com
puter Assoc. and Digitek 

30 Project MAC is an MIT re
search program sponsored 
by the Advanced Research 
Projects Agency, D.O.D., 
under a contract with the 
Office of Naval Research. 
*Initially time-shared in 
1961 at the MIT Computa
tion Center. **Other lan
guages include FAP, SLIP, 
COGO, SNOBOL, STRESS, 
GPSS, COMIT, OPL-l and 
OPS-3. 
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Organization 

Project MAC - MIT D (9/66) 
(Phase Two) 
Cambridge, Mass. 

G 

Compu
ters 

GE-645* 

Lang
uages 

Second-
Term- Main ary 
inals Storage Storage 

TT- l28K 
37** 

DK 
DR (4M 
Wds. ) 
MT (8 

No. 
Of 

Users 

150 

Remarks 

Expected to be capable of 
limited demonstration in 
Fall, 1966 and in normal 
operation by January 196~ 
*Multiple processor time-Units) 

______________________ ~s~ha~r~i~n~g~system. **In addition will .use same terminals as MAC Phase One. 

RAND Corporation 
Santa Monica, Cal. 

Rensselaer Poly
technic Institute 
Troy, N. Y. 

G IPDP_6* JOSS II TY I 32K DK (6M 30 Interpretive system wi th 
(30)** Wds.) compact conversational 
TT-35 I DR (1M language for small nume-

Wds.) rical problems .. *Replaces 
the Johnniac JOS system, oPfrational in 5/63~Selectric with JOSS keyboard and paging._ 
D (8/66) G IBM 360 FORTRAN· TT-33' 64K 3DK 0.8 16 For education, language 

o 01/65) 

Model 50 (6) M Wds.) I development and control 
Mf (4 of laboratory experiments. 
Units) 
Core (256 

__________ K Wds.) 
TRW Systems Group 0 (1/65) 
Redondo Beach, Cal 

S Bunker-
Ramo 
340 

Culler- 4 Con-
Fried Sys- soles* 
tern for 
Mathemati-

16K DR (48K 
Wds. ) 

4 Highly flexible system 
for on-line manipulatio~ 
specification and execu
tion of mathematical and 
symbolic operations with 
graphical display of re-

Stanford Univ. 
Stanford, Ca 1. 

Mf 

cal Anal-
ysis 

suIts. *Each console consists of two keyboards and a storage tube 
plotter are shared among the consoles. 
o (8/64) G IBM-7090 MACRO PHILCO 32K 

PDP-l LISP, (12) 
BALGOL, TT-33 
FORTRAN (8) 

DK I~ 
DR 028K 
Wds. ) 
_1-

System Development 0 (1/64) 
Corp. 

G AN/FSQ- TINT -TT-2s 68i( 
32* IPL-TS (6) (48K) 

3 DR 036 30 
K Wds.) 

Santa Monica, Cal. 

U.C.L.A. Western 
Data Processing 
Center 
Los Angeles, Cal. 

o 01/64 

currently 
Univ. of Calif. 0 (4/65) 
Berkeley, Ca 1. 

Univ. of Calif. 0 (3/65) 
Santa Barbara, Cal. 

S 

PDP-l JOVIAL TT-33 16K 

IBM-7740* 
IBM-7040/ 

7094. 
I 

LISP (22) Buffer 
TY (3) 

_CRT (6) _ 
IBM- 32K 
1050 
(2) 

DK (4M 
Wds.) 
MT 06 

_ Units)_ 
DK 12 
DR 

utilizes_five_computers in addition to central 7740. ___ 
G SDS-930 FORTRAN I TT-33, 32K DR 16 

PDP-5 ALGOL, 36 (6) 06K) (1. 3M 
LISP CRT, I Wds.) 
SNOBOL, RAND 
CAL _ TABLET __ 

S RW 400 Culler- 16 Con- 6K DR (80K ~ 
AN/FSQ- Fried Sys- soles* Wds. ) 
27 tern for RAND I DR (500K 

Mathemati- TABLET Wds.) 
cal Anal
ysis I 

results. *Each console consists of two keyboards 
plotter are shared among the consoles'---I 

Univ. of Penn. D (6/65) G IBM-7040 MULTI- TT-35 32K 
Philadelphia, Penn PDP-5 LANG, (4) (24K) 

and a storage tube 

DK 6 

U.S. Military 
Academy 
West Point, N.Y. 

o 02/65) 

MAP, BR (2) 
ALGOL 

G 3 GE-225 FORTRAN TT-35 54K DK 08M 15 
Da tanet- II (5) 08K) Wds. ) 
30 

display. A camera and 

PDP-l has 20 users with 
a maximum of 4 having 
access to an IBM 7090 

Oriented to command and 
control experimentation 
and other general uses. 
*To be replaced by an 
IBM 360 Model 67 in 
early 1967. _--:.... ______ _ 
Jointly financed by UCLA 
and IBM, system services 
UCLA and 88 other Cali
fornia schools. *System 

Highly flexible system 
for on-line manipulatio~ 
specification and execu
tion of mathematical and 
symbolic operations with 
graphical display of 
display. A camera and 

Educational time-Sharing 
system 
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COMMERCIAL TIME-SHARING SYSTEMS 
Users can purchase remote, on-line and interactive computer services from the organizations listed below 

ORG AN IZAT ION 

Allen-Babcock Computing, Inc. 
Los Angeles, Calif. 

Applied Logic Corp. 
Tele-Computing Center 
Princeton, N. J. 

COMPUTER 
CONVERSAT roNAL 

LANGUAGES 

IBM 360/501 PL/I (on-line 
engineering 
subset) 

DEC PDP-6 FORTRAN IV 
MACRO-6 

Bolt, Beranek and Newman, Inc. DEC PDP-l 
TELGOMP Service 

TELCOMP 

Cambridge, Mass. 

GEIR Inc. 
Arl i ng ton, Va. 

COM-SHARE Inc. 
Ann Arbor, Mich. 

General Electric Co.4 
New Yo r k, N. Y. 

General Electric Co. 
Missile and Space Div. 
Valley Forge, Pa. 

KEYDATA Corp. 
(Charles W. Adams Assoc.) 
Cambridge, Mass. 

Munitype Inc. 7 
New York, N. Y. 

InternCltional Business 
Mac II i nes 8 

QUIKTHAN Service 
New York, N.Y. 

Tymshare Assoc. 
Palo Alto, Calif. 

GE-235 BASIC 
DATANET-30 

SDS 940 FORTRAN, CAL 
ALGOL, BASIC 
LISP, QED, 
HELP, MACRO 

GE-235 BASIC 
DATANET-30 ALGOL 

GE-235 
DATANET-30 

FORTRAN 
MOPSYS 
COGO 

UNIVAC 491 KOP-III 

GE-225 SCTS 
DATANET-30 

IBM 7044 QUIKTRAN 

SDS 940 FORTRAN, CAL 
ALGOL, BASIC 
LISP, QED, 
HELP, MACRO, 
SNOBOL 

ADDITIONAL 
FIXED FEE/ AVG. COST COST PER 

NO. OF~ MO. PER PER HR.FOR BACK-
TERMINALS USERS TERMINAL TERMINAL HR.+ CPU TIME GROUND 

IBM 2741 

TT-33 
CRT 

TT-33 

TT-33 

TT-33, 
35 

TT-33, 
35 
DN-750 
DN-760 

TT-33, 
35 

TT-28 

TT-28, 
33 
IT-35 

IBM 1050 

TT-33, 
35 

60 

20 

16 

30 

32 

40 

200 

50 

40 

60 

$2252 

None 

None 

None 

None 

$3505 

None 

6 

$150-
$350 

None 

None 

None $240-$4803 Yes 

$5.00 $360 Yes 

$12.50 None No 

$5.00 None No 

$10.00 None Yes 

$10.00 $180 No 

$20-$30 None No 

6 6 Yes 

None None No 

$12.00 None No 

$13.00 None Yes 

*In all cases the number of users can be increased by addition of equipment or by duplicating the computer system. 
+Calculated on the basis of 50 hours usage per month. 
NOTES 
1. Special operation codes for efficient conversa-

tional interaction added. 
2. Includes cost of terminal. 
3. D(~pendent on amount of core used. 
4. Additional systems located in Phoenix, Washing

ton, D.C., and Schenectady. 
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5. 

6. 

7. 
8. 

Includes 25 hours of terminal time and 2 hours of 
CPU time. 
For accounting and management uses. Charges on basis 
of message transmissions, processor time and storage 
used. 
For Bond Pricing and related business operations. 
Additional system located in Los Angeles. 
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Now the most adaptable~ reliable 

:f---~{g 
507-3906-1471-600 (a) 

DATALITE® 
SYSTEM OF INDICATION 

For computers, data processing, 
and other readout applications 

Build your light indicators with a system
the DATALITE system. Here's how: Choose a 
"Datalamp" Cartridge (a) and combine it with 
a "Datalamp Holder" (b); or use a screw-on 
"Data Cap" with a rotatable readout lens 
(c, d) ... For multi-indications, "Datalamp" 
Cartridges may be mounted on a "Data Strip" 
or "Data Matrix" in a ny required configuration. 

"Datalamp" Holders accommodate DIALCO's own plug-in 
ultra-miniature Neon or Incandescent "Datalamp" Cart
ridges. Complete assembly mounts in 3/a" clearance hole. 
Also available with permanent (not replaceable) Neon 
lamps (el. Legends may be hot-stamped on cylindrical 
lenses. Styles shown here are only typical components 
in the extensive DATALITE system of light indication. 

SAMPLES ON REQUEST-AT ONCE-NO CHARGE. 
For complete data, request current Catalog. 

249-7840-0931-504 
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ADVERTISING IN D EX 
Following is the index of advertisements. Each item contains: 
N arne and address of the advertiser / page number where the 
advertisement appears / name of agency if any. 

Addison Wesley Publishing Co., Inc., 
Reading, Mass. 01867 / Page 11 / 
L. K. Frank 

American Telephone & Telegraph Co. , 
195 Broadway, New York 7, N. Y. / 
Page 3 / N. W. Ayer & Son 

Brandon Applied Systems, Inc., 30 E. 
42 St., New York, N. Y. 10017 / 
Page 21 / --

Business Equipment Manufacturers 
Association, Inc., 235 East 42 St. , 
New York, N. Y. 10017 / Page 2 / 
Ketchum, MacLeod & Grove, Inc. 

Burroughs Corp., 6071 Second Blvd. , 
Detroit, Mich. 48232 / Page 64 / 
Campbell-Ewald Co. 

Computron Inc., 122 Calvary St. , 
Waltham, Mass. 02154 / Page 4 / 
Larcom Randall 

Datamec Div., Hewlett-Packard Co. , 
345 Middlefield Rd., Mountain View, 
Calif. / Page 55 / Ellis Walker 

Dialight Corp., 60 Stewart Ave. , 
Brooklyn, N. Y. 11237 / Page 62 / 
H. J. Gold Co. 

Digital Equipment Corp., 146 Main St. , 
Maynard, Mass. 01754 / Pages 16, 
17 / Kalb & Schneider Inc. 

International Business Machines Corp. , 
Thomas J Watson Res~arch Center, 
P. O. Box 218, Yorktown Heights, 
N. Y. 10598 / Pages 36, 37 / Benton' 
& Bowles, Inc. 

International Business Machines Corp. , 
Data Processing Div., White Plains, 
N. Y. / Pages 32, 33 / Marsteller 

International Data Corp., 355 Walnut 
St., Newtonville, Mass. 02160 / Page 
39/--

Lockheed Missiles & Space Co., P. O. 
Box 504, Sunnyvale, Calif. / Page 35 
/ McCann-Erickson 

National Cash Hegister Co., Main & K 
Sts., Dayton, Ohio 45409 / Page 63 / 
McCann-Erickson, Inc. 

L. A. Pearl Co., 801 Sccond Ave., New 
York, N. Y. 10017 / Page 55 / -

Randolph Computer Corp., 200 Park Ave. , 
New York, N. Y. 10017 / Page 49 / 
Albert A. Kohler Co., Inc. 

Scientific Data Systems, 1649 17th st., 
Santa Monica, Calif. / Page 6 / Doyle, 
Dane, Bernbach, Inc. 

1 eletype Corporation, 5555 Touhy Ave. , 
Skokie, Ill. 60078 / Pages 12, 13 / 
F ensholt AdvertiSing Inc. 

NEW PATENTS 
RAYMOND R. SKOLNICK 

Reg. Patent Agent 
Ford Inst. Co., Diu. of Sperry Rand 

Carl)·, Long Island City 1, New York 

The following is a compilation of 
patents pertaining to computers and as
sociated equipment from the "Official 
Gazette of the U. S. Patent Office," 
dates oLissue as indicated. Each en
try consists of: patent number / invent
or (s) / assignee / invention. Printed 
copies of patents may be obtained from 
the U.S. Commissioner of Patents, 
Washington, D.C. 20231, at a cost of 
50 cents each. 

August 2, 1966 

3,264,487 / Willis R. Smith, Rochester, 
N. Y. / assignor to General Signal Cor
poration / Magnetic Logic Circuit. 

3,264,490 / Robert A. Gange Skillman 
N.]. / assignor to Radio Corporatio~ 
of America / Cryoelectric Logic Cir
cuits. 

3,264,497 / Hugh E. Riordan, Wyckoff, 
"N',J. / assignor to General Precision, 
Inc. / Pulse Control Device_ 

3,264,620 I Andrew H. Bobeck, Chatham, 
N.]. I assignor to Bell Telephone Lab
oratories, Inc. / Magnetic Memory 
Circuit. 

3,264,621 / Robert L. Gray, Jr., Birming
ham, Mich. / assignor to Burroughs 
Corporation / Magnetic Data Store. 

August 9, 1966 

3,266,020 / Adelbert W. Cheney, St. 
Paul, James C. Nelson, Rosemount, 
and William Weigler, St. Paul, Minn. 
/ assignors to Sperry Rand Corporation 
/ Computer with Error Recovery. 

3,266,022 / Robert C. Minick, Menlo 
Park, and Edwin S. Lee III, Pasadena, 
Calif. / assignors to Burroughs Corpo
ration / Computer Addressing System. 

3,266,023 / John V. Werme, Painesville, 
Ohio / assignor to Bailey Meter Com
pany / Parallel Program Data Systelll. 

3,266,024 / James R. Kersey and Harold 
R. Oeters, Poughkeepsie, and Robert 
M. Tomasulo, Staatsburg, N.Y. and 
Frederick M. Trapnell, Jr., Winchester, 
England / assignors to International 
Business Machines Corporation / Syn
chronizing Apparatus_ 

August 16, 1966 

3,266,497 / Lewis W. BIeiman, North
ridge, Calif. / assignor to Radio Cor
poration of America / Data Processing. 

3,267,295 / Borys Zuk, Somerville, N.J. 
/ assignor to Radio Corporation of 
America / Logic Circuits. 

3,267,107 I John Humphries and Robert 
B. Pierce, Palo Alto, Calif. / assignors 
to Hewlett-Packard Company / Pro
grammable Matrix. 

3,267,429 / Garry G_ Strohmeyer, Ha
cienda Heights, Calif. / assif"nor to 
Honeywell Inc. / Digital to, pulse COIll
parator Apparatus. 
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After we deliver a computer, 
we keep delivering. 

What we deliver can save you time, headaches, and 
hard cash. Take off.the-shelf software for instance. Your 
NCR representative can deliver thoroughly documented 
and user-proven program packages for business, scien
tific and engineering applications right now. Software 
packages ranging from payroll to stepwide regression. 
From linear programming to bivariate correlation coeffi
cient. (That's a sampling from the catalog of manage
ment information tools in the ready-to-run NCR library.) 

When we deliver an RMC, 315, or 315-100, we deliver 

the programming languages that are right for you. We're 
ready with Cobol, Neat, Best, RPG, Fortran IV, Fortran 
II and Neat Assembler. We're ready to deliver the right 
Sort/Merge routine to match your installation needs. 

We're delivering an advanced operating system with 
automatic run-to-run control assuring the right file name 
and date version, and including dating flag options for 
any program in the system. 

Software is a big reason why NCR is serving more 
and more customers every day. Give us a call. We deliver. 
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There will be no "program conversion" item eight times as powerful as the intermediate 
to budget for when Burroughs B 5500 users scale B 5500. Yet it uses the same proven soft
move up to the new, more powerful B 6500. ware, perfected through six years of refine
Their present programs will run on the B 6500 ment and made fully operational in the "real 
-even if the configuration is different-as world" of customer installations. . 
efficiently as if they had been written for their You can see the B 6500's software demon-
new computer. strated today. And test your B 6500 programs 

No need to rewrite. No need to revise. We've today, with confidence, on a B 5500. Or put 
I given our B 5500 users a place to grow without them to work on a B 5500 now until you're 

reprograming. The money they have invested ready for a B 6500. 
in programs has been fully protected. Why not ask your Burroughs representative 

The full third-generation Burroughs B 6500 for more facts today? Or write us at Detroit, 
features a very fast thin film memory, and Michigan 48232. 

, monolithic circuitry throughout. It's about@, 

Burroughs Corporation B.'_! 
• • 

Will you have to 
reprogram foryouf 
next computer? 
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