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NATIONAL ACADEMY OF SCIENCES
2101 CONSTITUTION AVENUE
WASHINGTON, D.C. 20418

COMPUTER SCIENCE AND ENGINEERING BOARD
Twelfth Meeting
April 8, 1969
EXECUTIVE EVENING SESSION

AGENDA

The FCC Situation

Introduction will be made by the Chairman. Messrs.
Strassburg and Billig will be available to answer
questions by the Board and elaborate on various
aspects of both the procedures and purpose of the
possible role of the Beoard in providing support

to the FCC.

EXECUTIVE SESSION

Mr. Billig will report to the Board on his findings
and recommendations regarding possible support to
be provided to the FCC. Executive Session will be
continued to discuss the recommendations of the.
Chairman of the FCC Planning Group.

Anti-trust and Computer Manufacturing in the U. S.

The Chai-men will introduce Professor Bryer of the
Harvard Law School to comment on alternative courses
of action which the Board might consider in this area.




NATIONAL ACADEIY OF SCIENCES
2101 CONSTITUTION AVENUE
WASHINGTON, D.C. 20418

COMPUTER SCIENCE AND ENGINEERING BOARD
Twelfth Meeting
April 9, 1969
EXECUTIVE DAY SESSION
AGENDA
CLIASSTFIED
9:00 a.m. 1. The computer inspection problem.
--The Chaigman.

UNCLASSIFIED

10: 00 a.m. 2. Elements of a National Computer Policy
--The Chairman, Mr. Jerrier Haddad

11: 00 a.m. 3. ©Status of the work of the Planning Group for the
Information Systems area.

--The Chairman, CSZERB.
--Ron Wigington, Chairman, Planning
Group for Information Systems area.

LUNCH

EXECUTIVE SESSION

1:00 p.m. L. Special report on the study on Privacy, National Data
Banks and Computers -- Dr. Alan Westin.
1:30 p.m. 5. Special report on the status of the NSF survey of

computer support patterns in educational institutions.
--Dr. William Miller

2:00 p.m. 6. Regular reports on the status of:

-National Programs Panel "A" work--Dr. Launor Carter

-Data Base Panel work--Dr. Sidney Fernback

-Education Panel's Summer Conference--Dr. Alan Perlis.

-Computer Exporti Summer Conference Plans--The Chairman.




COMPUTER SCTENCE AND ENGINEERING BOARD
Twelfth Meeting :

April 9, 1969

EXECUTIVE DAY SESSION

AGENDA (Continued)

Page 2

-Proposed Comprehensive Survey of manpower require-

ments in the computer science field--Dr. Bruce Gilchrist.
3:00 p.m. T. Administrative items, for example, provision of

No. 2 men on all working groups and panels.

8. Other.
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LEWIS S, BILLIG

Position:

The MITRE Corporation - As soc1ate chhmcal Director,

‘Communications Systems, 1967 - '

Responsible, on an associate level, for du ecting MITRE's
technical activities in the field of communications.

Experience:

MITRE, Acting Department Hcad Communications Systcims
Planning, 1967; : ‘ '
Department Hcad Range Systems, 1965-1967; Associate
Department Head, Commumcatlono Systems and Techniques,.
1963-1965.

General Electronics Laboratory, Chief Enginecer, Vice President -
General Manager Military Electronics, 1954-1963

Raytheon Co., Project Engineecr, 1949 - 1953,

Martin Co., Design Engincer, 1948 - 1949,

Billig Manufacturing Co., Production Manager, 1946 - 1948.
U. S. Navy, Radar Maintenance Officer, 1943 - 1946.

. Education:

C.C.N.Y., B.S.E.E., 1944.
Northecastern University, M.S.E.E., 1952.
Harvard and MIT Navy Radar Schools.

Professional Societies:

I.E.E.E., Professional Engineer, Massachusets.

-




. the' design of clements of the elecctronic guidance systen - !

LEWIS S. BILLIG

Lewis S. Billig was born 1 November 1923 in New York
-and is married with three sons. He makes his home in * coate d)
‘Massachusetts. His cducation includes the BSEE degrcc tica:.
CCNY, class of 1944 and the MSEE degree from Northce wiami
University in 1952. As a Naval Officer during WW 1I, ho
attended Harvard Pre-Radar, MIT Radar, and Bell Lats iy
Control Radar Schools, in add1t1on to several other servia.:

.schools.

His background of technical experience began as a Rada: Nizia-
tenance Officer in the U. S. Navy where he served fron: 12
1946 and included installation and maiuntenance of variovs ..
radar, and sonar equipiments on vessels of the fleet, Foilawing

his naval service, he was Production Manager of Billig ™i: .

facturing Co., a company engaged in the manufecture of lzips

‘of various types. He left the lamp business in 1948 for =}

mient by the Glenn L. Martin Company where he was eng=zg -+

.

|
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matador missile.

Mr. Billig joined the Raytheon Manufacturing Co. in 1947 -
until January 1954, was Project Engincer in the develop:rovl of
various electronic equipments, including active counter v rzsure
systems, storage tube memory systems, commercial h - -
control radar systems, and telemetry systems.

In 1954, he joined the General Electronic Labs of Camburid o as
Systems Section Head where he was engaged in studies ¢ 7 2=
in the field of active countermeasures, communications

jam and vulnerabilities of radar and communications sy:teins.
He became Chief Engincer of GEL in 1955 and as such, wzs
responsible for technical and administrative organizatio.: ard
supervision of the Engineering Department engaged in st r’ire
and devglopment of various military and commercial eleo.ronic

" equipment. In 1958, he was appointed Vice President anc hiar-ges

of Military Electronics.

N

He left GEL in October 1963 for employment as Associztec Depart-

ment Head with The MITRE Corporation where he was 1espons ﬂ”)]\i

for developments in communicatious technology includirg ¢rros
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LEWIS S. BILLIG (Continuecd)

control, modulation, and data compaction as applicd to Atélcmetry
and long-haul systems in support of range operations. He was
"subsequently Department Head of the Communications Technology
‘Department and later Head of the TACSATCOM program. In 1967,
he was appointed to his present position of Associate Technical
Director of the Communications Division where he is involved in

a broad array of communications problem areas, including common
usc and tactical systems with work cncompas ing planning, system
engineering, and technology.

He is a senior member of the IEEE and cither has been granted,
or has in process, eight patents. He was Editor and head of the
research team that wrote the five-volume "Anti-Jam Design
Practices Manual" for the Air ¥orce. He presented a paper on
Mecchanized Intelligibility Determination at the .1955 University
of Michigan ECM Symposium and one on A Systematic Approach
to Error Control for Space Support Communications Systems to
the Seventh International Syrmposium on Space Technology and
Science held in Tokyo, Japan in 1967. He has given numerous
classified briefings in the field of communications, ECCM, and
Intelligibility Determination.




NATIONAL ACADEMY OF SCIENCES
2101 CONSTITUTION AVENUE
WASHINGTON, D.C. 20418

NATTONAL COMPUTER POLICY ITEMS

Notes From The Meeting of the Board - March 11, 1969

1. R&D in Computer Hard and Software.
2. .Education and training of Personnel.

3. Use, Misuse and Application of Computer in Education & Weather,
etc. (National Uses) '

k. The structure of the computer industry as an elemen£ of the economy.
5. The.Patent Law as affected by computers.

6. The Copyright Lew as affected by computers.

T. International relationships - ie. exporf

8 The structure of computing in the government (including misuse) and
operation.

9. Impact of technology on feasibility of computer networks.

USES--
Scientific -- ie. Weather
Military
Industrial
Commercial
Education

Public Administration

Specific Opportunities in Government where not now recognized or used adequately.

Legislative & Judicial Cases
Personnel Managements

Education, teaching & Administration
Manpower Information Systems
Medical Information Systems

Law Enforcement

Administration of Welfare

Defense

Post Office

National ILebor System

Physics

Weather - ie. International watch
Intelligence
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Aiken Cormputetion Leboretory

Room 200 CHEMICAL ABSTRACTS SZAViCE

Harvard Univcre 3 't,y' A DIViSION OF THE AMERICAN CAEANCAL SOCIETY
3 - w e

Cambridge, Mass. 02138
Dear Tony:

Enclosed are some notes I have prepaved as & result of our visii
with Dr. Boker end & subsequent telephone conversation with John Griffith.
I en interested in your reaction to these points and suggestions for
improvement. I would intend to use such notes &s "pump priming" to get
the planning group sterted. '

I am stil) considering the selection of individuels to invite to
participete in the plenning group end/or the final panel. I have more
then cnough names to consider already, end I expsct to receive scme

~edditionel recormendations frox Ken Lovry and John Griffith.

The niniuvun categories of kuowledse that I think should be repre-
o o &
sented on the final panel ere.:

1) A Librarian competent in epplicaticn of ccmputers.

2) Someone frecn BTL, because of their traditionzl "systems epprozch”
and habit of econonic evaluation, .

3) An information science resecarcher.

k) A man-mechine experimentation expert. _

5) A person employed by a computer manufecturer, preferedly with
both hardiere and softwere competence.

6) A prectical information systcnm designer or operator.

I am undecided ebout & government employce dbut tend, et this time, nov
to include one e&s & ponel member, but use observer invitetions as suit-
able,

~ I will be in touch with you shortly to discuss individuals to be
invited. . -

Sincerely yours,

NSO\
Ronzld I, Vigington
RLW e
¢cc: Mr. Jonhn CGriffith
Mr. Werren C. Mouse .o

L 3
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Concepts of Formation For

Information Systems Ponel of
Computer Science and Ingineering Boovd

National Accdemy of Scicnce

Draft_ Scope

The purposes of this Pancl are:

1) To assess the epplication of

2)

3)

L2 ol

computer sciéncc and engineering to
national necds for information systems of ell typeg end to deter-
mine the extent to which present sctivities erc sufficient or
-deficient to provide the basic principles end information processinz

capabilities on vhich future information systems cen be built.

To identify the primary roadblocks to the more ropid enploy:ient

of couputer secience and technolozy to

probleuns,

end- thus, to focus nationsl attention on vhere resources should be
directed to assure the develoruent of the needed prineir ples end

capabilitics in & form that cen be widely used.




Some Points of Guidaonce

.There ere, end have been, a great many ectivities dJrected at study
or development of techniques end systems for up°c39114cd seguents of the
overell notionsl information problem. There are library-oriented vievs,
treditional scientific discipline-oriented publicetion ectivities, man-
machine interaciion experiments, verdous business informat ion services,
specific nission orientetions, etc. However, the totel picture hzs no

real. coherence.

There have been many study groups, goordinatins conmittees, end
evelustion tesk forces vhich have struggled with various aspects of the
’ , jnformation problem, end the use of conputer-based systems to solve it,
'with verious end purposes in mind. Tt will De essential for this Pensl
(and its plenning grovp) to beccme gensrally feniliar with those resulis
and-their context. However, in order to bz successiul end effective, the
activities of this Penel mmst quickly ident vify & fer key areag'nceding
attention end delve into them in depth so that concireve con%ributions

con be mede in concentrating nat tional ettention on trvly duapor cvent end

productive endeavors.

It will not be the purpose or pover of this Panel to directly

control or manege eny endeevor or 10 heve effect other then by fo;ce of

ergwient based on competent enalysis. Further, it cennot teke eny

‘ partisan position. It nust express opinion only besed on scientific
principle end technicel Judgenent. It certainly is not the purpose of

£ enything, 1ts
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of national nceds by identifying end expressing scientific end enginecering

principles vhich must be knovm end observed in order that nabionsl progress

" can be made.

Mechanism of Formation

A small plenning group, 2 or 3 persons, plus the Pencl chairman,
will meet to develop the stateﬁent of sccpe and initial penel projects
for submission to the CSEB for epproval. The plenning group will lay
out tentetive plans for epproximately the first yeer's work of the Pancl
ﬁith specific ettention to the first one or two studies in depth. The

final progrem of work of the Panel will be subject to revision vhen the

=

full Penel is formed and is subJect to the guidance of the parent CSEB.
The full size of the Panel vill be of the order of seven. Tenuvre of

eppointient chould be tvwo years.

.
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Initial Action end Souvrces of Technolozical Guidance

A project, conceived es & pioneciing effort in epplying edvenced

computerr and information hendling technology to libravy systens for

o

development of edvanced information transfer systenms,

i

s Projcct INTREX.

e

It is conducted in the midst of the vigorous and highly developed computer
system resecarch eﬁvironment of MIT and h#s the vigorous backing of the
Council for Library Resources. An initiel project for this Panel would
be to reviev the besis for establishment of this project, to assess the
curcent activity end plens of this project as compared to the objectives
desired, to examine the vaelidity of the experiments being conducted and
planned, to determine the approach by vhich the eventuzl results of this
project cen be transferred for wide scele use, end to provide consulto-

tion to the Council for Library Resources and to Project INTREX manzge-

‘ment in plenning future work.

There sre potential sources of guidance for evaluvation of INTREX~

type projccts and subsequent computer-based informstion systems thet the

Panel noy be celled cn to examine. These case studies nay be found in

the experience being gained in limited environments by corporate technicel

A

information systems such es those operated by IBM and BTL, both of which
ere orgenizations vhich axe eggressive in epplying new technology and

highly competent in computer system technology. Aunother current ectivity

vhich nmay contain guidance on practical problens end the behavior of
people vho need informetion support in their daily work is the computer-
~yde

based experimentation end operations for information end library suppoirt

to the steflf of Time-Life, Inc.




It should be highly beneficial for
the pioneering

experiments to th
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to real people.

‘RLV:me
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Aiken Computetion Laboretory

Room 200 CHEMICAL ABSTRACTS SZAVICE
HE‘_’[’V&I‘d. Universi‘ty A DIViSION OF THE AMERICAN CAEMICAL SOCIETY
Cambridge, Mass. 02138

Dear Tony:

Enclosed are some notes I have prepared as & result of our visit
vith Dr. Bzker end a subscquent telephone conversation with John Griffith.
I em interested in your reaction to these points end suggestions for
improvement. I would intend to use such notes s "pump priming" to get
the planning group sterted.

I am stil). considering the selection of individuels to invite to
participete in the plenning group q*xc/or the final pghcl. I have nmore
then enough names to consider slready, and I expect to receive some

~edditionel recormendations froa Ken Lowry and John Griffith

The nininum cetegories of knowledge that I think shovld be repre-
sented on the final penel ere:

1) A Librarian competent in eppliceticn of cecoputers.

2) Someone frea BTL, because of their traditional "systems epprozcha”
and habit of econonic eveluation. .

3) An information science resecarcher.

k) A man-mechine experimentetion expert. _

5) A person employed by a computer nznufecturer, preferably with
both hardwere and softwere competence.

6) A precticel information systcnm designer or operator.

I am undecided ebout & government employee but tend, et this time, not
to incluvde one es a ponel member, but use observer invitetions es suit-
able. :

I vill be in touch vith you shortly to discuss individuels to be
invited. -

Sincerely yours,

o\
Ronald I.. Vigingion
RLW: e

¢c: Mr. Joha CGriffith
Mr. Verren C. House o

uSC o

THE CHIC STAYE UiVERSITY- COLUMBYS, 0110 432i8-614 /255 5822
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Concepts of Formation Foxr

Information Systems Panel of
Conputer Science and Engincering Booxd

National Acodewy of Scicnce

- Draft Scopz

The purposes of this Pancl ere:

1)

2)

3)

To assess the epplication of computer science end enginecering to
national nccds for information systems of ell types end to deter-
mine the extent to vhich present esctivities erc sufficient or

-deficient to provide the basic principles end information processing

capabilities on which future inforisation systems can be built.

To identify the primary roadblocks to the more rapid enploy:ient
of coapuber science end technolozy ©0 solve criticel informaztion

probleus,

end- thus, to focus nationszl attention on vhere resovrces should be
directed to essure the development of the needed principles end

capabilitics in & form that cen be widcly used.




Some Points of Guidance

.There ere, end have been, a grect many ectivities direéted at study
or .development of techniques end systems for specialized scéments of the
overall nationol information problem. There ere librery-oriented vievs,
traditional scientific discipline-oriented publicetion ectivities, man-
machine interaction experiments, vorious business information services,
specific nission orientetions, etec. Howvever, the totel picture has no

real cohcrence.

There have been many study groups, qoordinatins committees, and
evalustion task forces vwhich have struggled with various aspects of the
information problem, end the use of computer-based systems to solve it,
with verious end purposes in mind. Tt will be essentiel for this Penel

(end its plenning group) to become generally femiliar with those resulis

end their context. However, in order to bz successful end effective, the

1

kly identify e fer key evees necding

ettention end delve into them in depth so that concrete contridbutions

activities of this Penel must quic

can be mode in concentrating national ettention on truvly Inportent end

productive endeavors.

It will not be the pucpose or pover of this Panel to directly

control or menege any endeevor or to heve effect other then by force of

srgunent based on compstent enalysis. Further, it cemnot teke eny

partisan position. It must express opinion only based on scientific

e
S

principle and technicel judgenent. It certeainly is not the purpoce o

this Panel to push or counver &eny speciel interest. If enything, its

Anatd

purpose should essist speciel inberests in cocopsratbing for fulfillnment
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of national nceds by identifying end expressing scientific end engineering
principles vhich must be lnova end observed in order that nationzl Prosvress

" can be made.

Mechanism of Formation

A small planning group, 2 or 3 persons, plus the Pencl chairman,
will meet to develop the stateﬁent of sccpe end initial penel projects
for submission to the CSEB for epprovel. The planning group will lay
out tentetive plans for epproximately the first yeer's work of the Pancl
ﬁith specific eattention to the first one or two studies in depth. The
final progrem of work of the Panel will be subject to revision vhen the
full Panel is formed end is subject to the guidance of the parent CSEB.

The full size of the Panel will be of the order of seven. Tenure of

eppointuant chould be tvo years,

.




Initigl Action end Sources of Technolozical Guidance

A project, concei*cd &s & pionecering effort in epplying edvenced
" computer and information hendling technology to llbre“y systens for
development of advanced information trensfer systems, is Projecct INTREX.
It is conducted in the midst of the vigorous and highly developed conputer
system research environment of MIT and has the vigorous backing of the
Council for Librery Resources. An initiel rroject for this Panel would
be to reviev the basis for establishment of this project, to essess the

cur;ent activity end plens of this project as compared to the objectives

desired, to examine the validity of the experiments being conducted and
planned, to determine the approach by whieh the eventual results of this

project cen be trensferred for wide scele us seg, and to provide consulte-

tion to the Council for Librery Resources and to Projeet INTREX mansg

‘ment in plenning futvre work.

There ere potentizl sources of guidance for evaluation of INTREX-
type projcets and subsequent computer-based informstion systens that the
Panel ney be celled cn to examine. These case studies nay be found in

the experience being gelngd in linited env1ronmcnu“ oy CO“PQL&te technicel

information systems such as those operated by IRM and BTL, both of which

| are orgenizations which are egzressive in epplying new technolozy and

| highly competent in computer system technology. Another current activity
whlch nay contain guidance on practicel problemns end th° bChWVl;“ of
people vho need informetion suppori in their daily work is the computer-

’:.—s

based experimentation end operations for information end libravy supior*

. to the staff of Ti ne-Lue, dnc,



‘ It should be highly besneficicl for the work of the Pencl 1o relate
the pioneering ideas and exploration of inforimation system rescarch and
experiments to these opereting systems providing real information support

to real pecple.

‘RLV:me
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DIRECTION DES AFFAIRES SCIENTIFIQUES
DIRECTORATE FOR SCIENTIFIC AFFAIRS

- -

2, rue André-Pascal, Paris-16¢

Référence : DAS/SPR/69. 208 *Eer] T fexegrammes,: DEVELOPECONOMIE
- HG/ehm/638 AT Jory © Telex: PARIS 22033
 20th March 1969

-

Degr Pi'o.fessor Oettinger,

This year the Directorate for Scientific Affairs is carrying out -
a study on computer utilisation in Ilember countries. We plan to study
some quentitative problems of computer usage with a view to carrying
out a comprehensive user oriented survey perhaps next year. In addition
we want to study the problems of introduction of management information
systegs into the administration of Member governments, and also the
Planning and implementation of data banks in the public sector and their
consequences on the social environment. This latter part will concern
itself with the problem of protection of privacy of individualised deta
stored in public data banks. . s -

. ‘We are already co—operating with the IFIP-IAG Group (ProfessorA
Doyvermen) and the ICA (Intergovernmental Council for ADP).

I am now planning a trip to the United States and will be in
Vashington from the 21st to 23rd April and in Boston on the 24th and 25th.
I should like to take the opportunity of visiting you in order to learn
about your interest in this field and to discuss our siudy. You will :
recall that I tried to contact you on your last trip to Paris when you
were staying at the Trianon Hotel but, unforiunately, was unable to do so.

‘I should appreciate it if you would let me know if we could meet en

-

if so, vhen it would be convenient for you o see ne. »

&2\ Yours sinc erely g




eon line . ..
| ... baubles, bangles, and beads

One of the funny things about computer statistics is you can
never compare them. One source says there are 65,000 computers
in use, another proclaims that the computers in use are worth
$20 billion, a third prophesies that there will be 100,000 computers
installed by the end of 1970. Which is right? Which is more accurate?

Obviously, the computer statistician wants to avoid measure-
ment by some objective standard, so he selects a manner of presen-
tation which requires both interpretation and interpolation. For the
only way the “experts” can exist, is by trading on their self-promoted
notion that they have esoteric information, secure in the knowledge
that because there are no methods of checking, no-one can prove them
right or wrong.

In an environment where there are no standards for acquiring,
establishing, and reporting figures, and one has to depend upon the
source’s word for his accuracy, the field is pretty much of a seller’s
market. And a very lucrative seller’s market at that.

But if you think steep price is an indication of the material’s
worth, guess again. We randomly opened one “expert’s” document to
the listing for Honeywell. We added the figures and obtained a sum
of approximately 4000, which indicated the company’s total installa-
tions and orders. Yet, we have a Honeywell press release in our file
dated January 9, which indicates that there were appi'oximatel_y
5000 Honeywell .computers installed or on order. Now we submit

that an error of .25 percent is just too gross to talk away.

Still curious, we turned to another “expert’s” publications for
facts on Honeywell. In a midyear 1968 issue, our expert “estimated”
there were approximately 3500 Honcywell computers installed or on
order. Six months later in a December issue he reduced his count
to 3400. Now does this make sense? We invite you to make these
same comparisons yourself. e ~

Thus, we advise, if you have to pay for statistics via“subscrlpt’l,ons‘

to specialty services, be wary. Also, when the terms, by 1970, o1

“our estimate,” or “$20 billion” are used, be wary, the go'mpller may

be using an escape hatch because he has nothing pomtgve to o'ffel

. now. He is predicting—safe in the knowledge that he’ll never be
proven right or wrong.

mn
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NATIONAL ACADEMY OF SCIENCES R
2101 CONSTITUTION AVENUE
WASHINGTON. D.C. 20418

Reply To: Aiken Computation Lab.
Harvard University
Cambridge, Mass. 02138

March 27, 1969

Professor William 7. Miller
Computer Science Dzpartment
Polya Hall

Stanford University
Stanford, California 94305

Dear Bill:
I am writing to amplify the thoughts you and I exchanged over the phone

concerning the Board's effort for NSF. Recent developments have, I think,
made this effort all the more critical especially since the degree of

" confusion and incozprehension seems to be increasing rather than decreasing.

The findings cof your preliminary rounds of inquiry as bolstered by
whatever follow-on we decide upon at our April Board meeting should, it seems
to me, be supportad by a background document designed to explain the history
_and current state of this ccmplex of problems to the policy-making laymen.

As I mentionzd to you on the phone, I have a graduate student named
Maury Hepner, whosz work although aimad in the large in a somewhat different
direction, does in the small intersect with this problem in a way that might
prove synergistic. iis thesis research outline, which is enclosed, envisages
looking at the general problem of educational technology on the university
campus from a technical, pedagogical and political point of view. This study
was originally designed as a follow-on to the work I have done under Harvard's
Program on Technology and Society on the question of educational technology
in elementary and secondary schools. In that study I took little or no account
of developments in military and jndustrial education or training, and Hepner's
paper dated January, 1969, which is adjoined to this letter, is essentially a
journal record of his explorations of that area. I then asked him to leok at
the computer situation as a case study of the political and economic factors
~ which govern the acdoption of new technology on the campus independently of the
technical readinzss or pedagogical value of various forms of technology. His
paper dated March 10, "Computers on the Campus", are the rough notes he produced
after a couple of weeks of exploration of this question.

With some additional guidance from you and me, I think that Hepner could
expand that March 10 paper into the background piece I feel would be needed
for your panel's work. At the same time, he would gain valuable first-hand

. . \J , N
experience and have a better case study for his thesis. Hepner's background




Professor William F. Miller ~-2- March 27, 1969

is in solid state physics and quantum mechanics. He spent some time in the
Peace Corps and has since become interested in questions of education and
public policy and has, for a year now, turned his back on physics. He is a
first-rate student, reasonably clear headed and objective, and he writes
tolerable first drafts and very good term papers.

If agreeable to you, I would suggest that we ask him to pull together
the background issues which he has begun discern in his March 10 paper in
order to produce over the next couple of months a coherent document accurate
in substance and intelligible to the layman. By copy of this letter I am

“asking Joel Cohen, who is by now quite familiar with the totality of the
Board's activities and who is also here in Cambridge, if he would lend a hand

in steering Hepner.

As I mentioned to you on the phone, I'll be bringing Hepner to Washington
on April 8 prior to our evening Board meeting so that you and I may meet with
him during the afternoon to give you an opportunity first to determine whether
or not he indeed could be of material assistance, and second, if so, to help
him get underway.

It also occurred to me that it might be well for the two of us to talk
with Rosser and Pierce and incidentally have Hepner present as well. 1 am
~therefore sending a copy of this letter and the attachments to both John and
Barkley. My proposal would be that they plan to be in Washington in time
perhaps for a 6:00 p.m. dinner prior to the 8:00 p.m. meeting of the Board.

I think that their advice and comments on our situation prior to a full
discussion with the Board would be extremely helpful, and I hope that they can
both make it.

I should appreciate it if you and all those receiving copies of this
letter would let Warren House know whether or not they can make the schedule
I have proposed above. In all cases, I would suggest coming to Warren House's
office at the Joseph Henry Building, Room 536. Many thanks!

Sincerely yours,

Anthony G. Oettinger

is

Enclosures

cc: Joel Cohen
John Griffith
sWarren House
John Pierce
J. Barkley Rosser
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Professor William F. Miller

Stanford University

Computer Sciences Department

Stanford, California 94305

Dear Bill:

It was a pleasure to talk with you this morning Pvﬂnrdinq the study
that you are conducting for the National Academy of Sciences r '
garding the impact of industrial and financial supuoru of COMpr“
P”]at“d activities for educational institutions {I refer to Anthony
Oettinger’s letter of January 21, 21969, to William C. Norris:

Prﬁ“ dent of (DC:2}.

o)

I am enclosing two copies of (DC’s PRACTICE AND PROCEDURE FOR SPON-
SORED RESLMRC‘ {revised 11/22/L8Y that best states (D(’s objectives:

y

policies and procedures for sponsored research.

As I mentionad to you this mornings two years ago (DC changad its
policy with respect to grants to universities and other nou~profit
research 1n,thuLIons from a policy of granting discounts in prices
on computer systems to & policy where we will quote only full list
1
L

prices on computers to education and research ins leutxonu, and at
the same time consider the sponsoring of research programs by which
(DC pays the qualifying institutions for research work to be donez on
programs of rest to (DC and/or which (DC believes have unusual
merit. Ue have specifically concentrated in the past two years on

grants re hospital/medical and C(AI, as well as the developmznt of
specific new softwares and applications.

I believe this generally answers the question raised by Dr. Oettinger’s
letter.

I will look forward to seeing you at the time of your forthcoming trip
to Minneapolis to view the 7600 computer and STAR. I would also
appreciate the opportunity to schedule you to see some of our systems
directed toward some of our business management data systems in line
with Stanford University’s interests. &

Very truly yours:

ONTROL DATA CORPORATION

~ v

A l/-’7;;’:/1 /£
2 o (e P &y
A )y

Sarmes 6. Miles
)

Vice President

JGM:fah

12-888-5y¢c
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We are delighted that this study is being made. We hope that its results will
- 1 » ! [ B Ak r 8] . = i
encourage broader support on the part of all segments of industry not only
L3734 < e » hirh ™ = E - L3 v AT E T
for compuier-related activities but for higher education generally.

Sincerely,

\}\ (\ W 1,&/\,,&

. R. Piore
Vice President and Chief Scientist

!
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Interim Reporl on Patterns of Industrial Support

W. F. Miller
March 24, 1969

We have received written responses from IBM and CDC and an orel inter-
view with the representative of SDS ( Spinrad). Ietters attached.

It is clear that each company has different motives in their support
of colleges and universities. According to their responses, SDS is the
most goal-directed, CIC is gozl-directed, but less than SDS, and TP seems
to have the most general goals.

Control Data Corporation secms to have the most formal procedures
At any rate they have a clearly-stated policy in their guide "Practice and
Procedure for Sponsored Research". The company doss not give educational

discounts on equipment tut makes R and D ewards instead. The company,

accor dill, to Mr. Miles, establishes a fixed bU.C-'Zf et annually for such awards.
J (= A J
I‘L is interesting to note that CDC wma a deliterale change from &
o o

dis count policy to R and D awards two years ago. Miles said thatl there

a
were two reasons: (1) several universities told them that they could not

very well take sdvantage of a discount and (2) they found that the discount
policy lead them, in their minds, to a price cutting compelition with

their competitors.

All companies have invited more explicit responses and we should
take advantage of that invitation. The discussion of the work to date
should te put on ihe agenda for the next commitiee meeting. I expect
have a set of additionzl questions to propose at thst time. One difficulty
we are encountering is that, apparently, the support policy is not very firm

in any of the companies. The most revealing information would te quqnti*qtlvn

e of

4]

data in either absolute or relative terms. One sympton of the 1

L

clear goals is the uncertasinty about the future support. All companies

decline to suggest any continuing policy.

I




March L, 1969
W. F. Miller .

Summary of Interview with Dr. Robert Spinread
’ Vice-President, Programuing

Scientific Data Systems

SDS does not make grants to universities or colleges.

Acadenic Discounts are on the basis of field experience. SDS views
universities and colleges as a source of business (like any other
source of business). Field experience means that SDS follows the lead

of larger companies such as IEM and CDC.

0
O

Research and 1bVClO’12ﬂE»COQtTQ€

lleges and universities are

—

mostly on a services rendered basis. Spinrad described this support
as "enlightened self-interest". The R and D contract may not call for

an immediate payoff, but SDS does not engage in very much (if any)

SIS has a summer student program intended to introduce students to SDS

and to compuling research and development. It has ds a secondary goal

(&}

the support of students.
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4

SUMMER CONFERENCE ON COMPUTER‘SCIENbE EDUCATION

The objective of the proposed conference is the preparation
of a report outlining the results of a general analysis of computer
science education iﬁ the United States, with particular attention
being given to:

1. Graduate Education in Computer Science, and

2, Education in software (and hardware) systems.

Within each of the above areas, detailed analysis will be made
of the Resource and Function aspects. ByResource is meant the
creation of input-output models relating to the development of
programs, production of trained students and faculty, and the needs
of industry and government for people so trained. A timetable
reflecting the estimated velocity and acceleration rate of these
programs will be produced. 1In accord with the estimated growth rate of

these programs, a study will be made of the resources (plant, people

and money) required to provide the needed educational development
under various response alternatives. Function refers to the under-
graduate and graduate courses and programs which should be properly
identified as computer science. Also, an evaluation of these programs
will be made to provide the basis for determining their adequacy in

relation to computer science education needs, both in the immediate

future and the longer term. It is not the intent of the meeting to

provide detailed curricula, but rather to suggest goals and directions

of educational programs.
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The conference is planned to be hela'fro;'July 21 through
July 25, 1969, at the'Hilton Hotel in Annapolis, Maryland. A
separate report is scheduled for the Resource and the Function
areas, and these are then to be combined into one final report.
Annex A contains further details on the planned conference
proceedings and particular questions to be examined. Annex B
is a list of selected professionals wHo will be invited to
participate in the conference. Annex C is an estimated budget
for the conference. The cost of producing the copies of

record for the National Science Foundation is included in the

estimated budget.
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ANNEX "A"

It is planned to organize the conferepqe'a§’a series of open
working group sessions for the two major technical working groups
for Resource and Function. The conference is to be organized simi-
larly to one on "software engineering'" held in Munich in October, 1968
and sponsored by NATO. The topic of that conference, attended by 50,
dealt only with the subject of software engineering. The conference,
whose report will be issued shortly, was unanimously considered by
the attendees to be a success. Plenary sessions of the entire con-
ference body will be held periodically to review the work progress
of the technical groups. A tentative schedule for the two major work
groups (Function--Working Group A and Resource--Working Group B),

plenary review sessions and special lectures follows:

9:00-12:00 Noon 1:30-4:30 p.m. 7:00-10:00 p.m.

(morning) (afternoon) (evening)

Monday Introduction Working Sessions Special Lectures
Tuesday Working Session Working Session Special Lectures
Wednesday Plenary Session Plenary Session Working Session

Report of Working Report of Working

Group A Group B
Thursday Working Session Preparation of

' Draft Report

Friday Plenary Session

Reading of the
Draft Report

There are a large number of questions that the conference should address.

" Among them are:
-0f the reasonably large number of graduate department of computer science

now existing, are these programs producing in kind and in number the

graduates that are needed?

-Are there needs, insofar as computer science is concerned, which these

programs are not meeting?




-Are these programs separating the matheﬁétkcal from the
engineering too much?

-What alternatives to this mode of educational development can

be proposed?

-Does there exist a natural education sequence in the field of
computer science like that, e.g., in mathematical science?

Thus, how does one characterize education in computer science
through the range of junior college, B.S., B.A., M.S., M.A., Ph.D,
and professional degree?
-In the field of computer science what are the @®als of the various
degrees?
-Is the education program best organized so that students from the
lower degree programs provide the major source of the students

in the advanced degree program?
-Will computer science departments become as introverted as has

happened, for example, in mathematics?

-How do the programs now in operation compare with those outlined
by study groups such as the ACM Curriculum Committee ané.COSINE?
-Are the professional societies the appropriate groups to recommend
or set curricula? What orderly alternatives are there?
-Are there large problems in software production and use that are
largely caused by the lack of well trained software specialists?
-1f there are such large problems, should they be solved within a
formal education system by educating specialists at various
degree levels?

-Or can this matter be best solved by those mnow responsible for

the production of software using on-the-job training?
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-Thus, can hardware manufacturers be depended upon to supply the
software systems that are needed and algé tr;in the personnel,
produce and service them?

-Would not software education in a university environment be likely
to produce technological derelicts since the software problem seems
to change so rapidly?

-Put another way, won't the very nature of software make the solution
to these problems be solved by meta éoftware produced by a very
small number of specialists?

-1f one speaks of software engineering, then why not let the
engineering schools and disciplines define and develop the programs?

-Is it possible to meaningfully separate the software problem from
the hardware problem?

-How could national institutes of computer science, several of which

are now being proposed, contribute to education in computer science?

Other questions will arise during the course of the discussions,
but certainly the goal of the conference should be to focus not only

on the nature of the problem but also to prepare recommended solutions.

Though it is not required for participation, there will be
full distribution of any written comments that might be made
prior to the meeting. While formal papers are not being asked
for, careful organization of thoughts on the above or rela;gd
matters would be helpful. If a working paper can be proéided
by June 15th, copies will be made available to all the participants
to study before the conference commences. Theze working papers

will undoubtedly provide a strong basis for discussion during

the conference.
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During the conference, duplication and secretarial facilities

will be provided for quick preparation of working papers and
intermidate reports. The goal of the conference will be the

preparation of an initial report outlining the conclusions and

recommendations of the conference. Toward that end, in each of

the two areas (resource and function), a chairman and two

younger recording secreataries will be assigned the responsibility

of preparing the draft of each section, and these two drafts

will then be coordinated into a final report.
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ANNEX '"B"
The invitees have been chosen so that membership will be provided

for small working groups within the two major groups.

Working Group A

Group I - Universities
1.1 Users of People: Alec Mood, Will Dixon
1.2 People Generators: G. Forsythe, Tuhey, Brooks

1.3 Administration: Tom Jones, Andrew Schultz
Group II - Industry
2.1 Manufacturers
2.1.1 Software: Humphreys, Richard Jones, Tom Cheatam
2.1.2 Hardware: Tanaka, Chu

2.2 Users: Rowe, Ramo, Colvin, Zipf

Group III - Government Use: Grosch, Giese, Gilbert, Hopper

Group IV - Economics: Gilchrist, Hamblen, Sharpe, Rowan
Group V - Funding Agencies: Cunningham
Group VI - At Large: Walter Carleson, Alan Perlis

Working Group B

Group I- Research: McCluskey, Knuth, Hartmanis, Arden

Group II - System: Spinrad, Corbato, Schwartz, Vissotsky, Climis,
Graham



Group III - Applications:

.

‘ 3.1 Scientific & Engineering: Hass, ﬁissl'e/r, Lazarus

3.2 Non-Scientific (Administrative): Althoff, Davis, Campaigne

Group IV - Teaching: Gruenberger, Andree, Rosen, Hamming, DeCarlo

Bauer, a representative from a commercial data
processing school, a representative from industry,
and a representative from education.

Group V - Support:




ANNEX "'C"

COMPUTER SCIENCE AND ENGINEERING BOARD
SUMMER CONFERENCE ON COMPUTER SCIENCE EDUCATION

Estimate of Costs

The following budget is based on an attendance of fifty
people at the Summer Conference on Computer Science Education,
with the understanding that any observers, who -may attend
will pay their own costs:

Professional, Clerical $ 2,750
FICA, Pensions and other Payroll

Costs 275
Travel - Conferees 8,000
Rooms and Meals 8,100

Materials and Services -
(postage, telephone,
paper and duplicator
expenses, charges in-
curred in preparation,
distribution of the

- final report) 2,300
Communications and Shipping 200
Indirect Costs 1,934

TOTAL $ 23,559
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Office of Internati

Divisions: (does not correspond exactly to organizational chart attached)

1. Trade Missions

Sponsors 2-30 trade missions of business men abroad each year.

2. Export Strategy Group

s for broad product category groups - i.e. food processing cquipment,

3. GExport Market Identi T
Contact: Mr. Norton Horton 189-3845

Refines findings of Export Strategy Group; uses market research studies

to determine export potential for specific products and equip wcnt Currently

7y§, in process of drawing up long-range plans for promotion of a number of-

! U.S. industries abroad, including data processing industry. Pco ecting
sales goals by country and by specific product. Long-range plans still
in beginning stage, not ready for distribution external to Commerce.

4. Commercial Exhibits Prosrams
Director: Mr. Edward J. Krause 189-5125

Sponsors scveral U.S. trade exhibits in trade fairs throughout the world,

-or arranges for '"solo exhibits for U.S. products. Cooperates with Trade
Centers Program (sece below).

5. Trade Centers Program
Contact: - Mr. John O'Neill 189-4388 (Asian area) \

Sponsors 6 trade centers abroad; five in W. Europe, one in a lesser developed
country - Bangkok. Are now experimenting with a type of program for trans-
ferring information to LCD's - are organizing product exhibitions in conjunction
with week-long technical seminars or workshops.” The Bangkok center has had one
workshop on Materials Handling (drew 300+ from Thailand, 75-80 from other
countries), and will have one on Data Processing in June, 1969 (see below) and
has one on Aluminum Fabricating planned.

Data Processing Sales Exhibit and Technical Seminar, June, 1969, Banskok
2
Staff Person in Charge: Joseph Miller, 189-5148 (press release & agenda attachcd)

Plan 5-day seminar on computer technology and applications in LCDs. Will
clude ﬂopli“°tions in medicine, engineering applications, etc. Appr
organizing was as” follows: market research done in Thailand by T e
questigmaire (drawn up by Commerce with aid of Information Systems Corpo
‘local Washington firm) sent to 14 other Asian countries, excluding Japan
buted by U.S. missions to 25 government and industrial leaders in each o
countries. Received 180 resPOHDQs. Questicnaire determined needs, intere

countries, and willingness oi spondees to attend Exhibit, under o su
60% replied affirmative. Commerce will follow up with personal contacts
reps. to this group in }:y L S. data processing hardware and software

Plan on 30

T

ir
and technical expers invited to participate, at own exnense.
at technical session in connection with exhibit.
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BUREAU OF INTERNATIONAL COMMERCE exhibits of U. S, products at international
fairs and in U. S. Trade Centers abroad offer U. S. firms opportunities to introduce
their products in new markets, support the efforts of their overseas representatives,
or identify prospective agents and distributors in arcas abroad where they lack and

need representation. .

FOR REIEASE ASTAN INTEREST WHETTED

WEDNESDAY, FEBRUARY 12, 1969 FOR U.S. DATA PROCESSING
EQUIPMENT AND TECHNIQUES

U.S..data processing experts will bring their technology and equipment
to Asian nations about to enter the computer age in a U.S. Department of
Commerce sponsored data processing sales exhibition and seminar at the U.S.
Trade Center in Bangkok, Thailand, June 23-27, 1969.

The show and seminar will put U.S. makers of computer hardware equip-
ment and software services on the ground-floor of & large potential market.
Data processing equipment and techniques are in growing demand in Asia to
keep pace with rapid economic and industrial expansion.

Commerce's Bureau of International Commerce (BIC), sponsor of the
program, recently completed a survey of 300 Asian firms and government
offices in 12 nations that indicated a widespread desire for more informa-
tion about data processing techniques and applications. Asian government
officials and business leaders have voiced enthusiasm and given their support
for the Bangkok Trade Center events.

The show will feature American data processing hardware and software
skills and services. Equipment, films, graphics, and mock-up models designed
to improve the viewers' understanding of data processing and its applica-
tions will be on display.

A comprehensive five-day seminar will run concurrent with the Trade
Center exhibit, covering topics suggested by Asian businessmen surveyed for
BIC. Emphasis will be on workshop sessions and small discussion groups to
encourage direct exchange between American experts and Asian visitors.

Asian participants will have an opportunity to discuss data processing
with top U.S. computer experts and representatives of major U.S. firms; see
how computer techniques can aid Asia's economic and social development; and
discuss the application of U.S. products and services to their particular

problems.

Exports of data processing equipment to various countries of the world
are listed under the broad category of office machines. This includes
calculating and accounting equipment, statistical machines, and electronic




computers. According to Commerce Department Market Share Reports for
these classifications, the total value of this type of equipment exported
to 11 of the 12 countries surveyed reached $15.3 million in 1966. (No
figures are available for Laos.)

U.S. manufacturers supplied approximately $5.3 million, almost one-
third of the total imports in this broad category of office equipment in
1966. Later and more detailed statistics on computer imports are not
available, but BIC research has indicated a rapidly growing market with
promising sales potential. According to the recent survey, U.S. firms are
the major supplier of data processing equipment and services in the area and
can expect to continue to hold a large share of the market.

Markets in the area surveyed range from the Philippines, importing
approximately $3.6 million worth of office equipment and Malaysia/Singapore
with imports totaling nearly $3 million, according to 1966 Market Share
Reports, to Burma which imported $6l;,000 in these categories. Middle markets
are India ($1.8 million), Thailand ($1.6 million), and Indonesia ($1.3 million).

Sales potential for data processing equipment in Asia is wide ranging,
from small computers to sophisticated large-scale installations. For example,
a firm in Hong Kong needs a computer to process on-line reservations while a
company in Indonesia wanls to replace its present computer with a more
advanced machine for use in foreign exchange administration. An industrial
firm in Manila has forecast need for a computer in 1970 for inventory control
and production management. A petroleum company in Singapore is interested
in linear programming, critical path and production control and scheduling;
several companies in Ceylon have expressed interest in sharing the use of
a computer; and a consulting firm in Pakistan needs a computer for sales
analysis and job costing.

Other equipment reported in demand in Asia includes analog and digital
computers; card punching, sorting, and tabulating machines; film readers;
input devices such as magnetic ink readers, optical scanners, and paper tape
readers; printers; control panels; discs and random access devices; and
other related equipment.

The program will attract key representatives of government and business
who are potential users and purchasers of U.S. products. Already more than
half the 300 firms polled by BIC have expressed interest in attending the
show and seminar, and a market development officer will travel throughout the
region to follow up on this expressed interest by extending personal invitations.

The last workshop/trade show --on materials handling--held at the Bangkok
Center drew more than 70 leaders from nine Asian countries who joined
approximately 40O Thais to hear American businessmen talk about their products

and services. .

U.S. manufacturers of data processing equipment and firms providing
computer services who are interested in taking advantage of this unique oppor-

tunity may obtain additional information from the U.S. Department of Commerce
(BIC-918), Washington, D.C. 20230 (telephone: area code 202 - 967-5148) or

from any of Commerce's Field Offices.




PROPOSED SEMINAR AGENDA
’ DATA PROCESSING SEMINA R/EXHIBITION
BANGKOK, THAILAND

June 23-27, 1969

Monday, June 23

0900 - 1015 The Computer is Here
(This opening presentation will include
introductory and welcoming remarks as well
as a discussion on the social/economic
impact of the computer)

1045 - 1200 The Computer in Your Organization
(This discussion will emphasize the impli-
cations of the computer on the existing
organization and the personnel involved,
discuss organizational alignments, the
facilities required for the computer, and
controls and supporting responsibilities)

1200 - 1400 LUNCH

1400 - 1700 Tutorial Session
(This session will present an historical
prospective of the computer and discuss
some of the basic machine concepts and the
terminology associated with the computer
jindustry. The role of programming, system
analysis, and operations research will be
put into proper prospective in relation to
the computer. A brief description of the
characteristics of the various computexr
components will be identified (i.e. optical
character readers, printers, random access
devices, magnetic tapes, keypunch, key-to-
tape devices, etc.) A discussion of the
general purpose computer languages that
currently are available will be presented
such as COBOL, FORTRAN, etc.)




Tuesday, June 24

0900 - 1015 Choosing the Right Computer
(This discussion will identify the methods
and techniques for defining the types of
problems in an organization and relate
the techniques for evaluating various
computers in light of these requirements.

1045 - 1200 Selecting and Training Your Data Processing Staff
(Identification of the various levels and
types of skills and personnel required for
a data processing staff will be discussed
as well as the techniques to fill positions,
both through recruitment within and outside
the organization. Various training programs
will be discussed)

1200 - 1400 LUNCH

(Application Workshop A )
( )

1400 - 1600 (Application Workshop B ) Will run concurrently
( ) in separate sessions
(Application Workshop C )
( )
(Technical Workshop A )

Wednesday, June 25

0900 - 1015 Selecting an Outside Service Organization

(This discussion will highlight the methods
for identifying and defining the problems
which can be best solved by outside service
organizations. The methods of evaluating,
selecting, controlling and communicating
with outside service organizations will be

discussed)




Wednesday, June 25 (contd)

1045 - 1200 Financing the Purchase of U.S. Equipment and Services
(Local American and Thai bankers and U.S.
Embassy officials will discuss the specific
mechanics for acquiring loans for the purchase
of U.S. equipment and services)

1200 - 1400 LUNCH

(Application Workshop D

(

)
)
1400 - 1600 (Application Workshop E ) Will run concurrently
( ) in separate sessions
(Application Workshop F )
( )
(Technical Workshop B )

Thursday, June 26

0900 - 1015 Evaluating the Effectiveness of Your Computer Operation
(This topic deals with the utilization of
personnel, e.g. programmers and system analysts,
as well as the computer itself. Consideration
will be given to such problems as multi-shift
operations, computer languages used, projects
chosen for automation and other aspects of
computer usage)

1045 - 1200 Data Processing and the Future _
(Starting with data processing today, this dis-
cussion will discuss the role of the computer
in the future. Such topics as computer
utilities, procedure-oriented languages, and
satellite communication and other advanced
concepts will be discussed)

1200 - 1400 LUNCH




Thursday, June 26 (contd)

1400 -

Friday,

(Application Workshop G

(
1600 (Application Workshop H

(

Will run concurrently
in separate sessions
Application Workshop I

N N e e e e s

Technical Workshop C

June 27

0900 -

NOTE :

1200 Summary and Review
(This session will summarize topics presented
during the week and will provide a roadmap
for implementing these ideas. The discussion
will highlight the methods for accomplishing
the installation of a data processing system.
An earlier session may be repeated during
this period if there is sufficient demand.)

The Application Workshops (A through I) scheduled for
Tuesday, Wednesday, and Thursday afternoons will discuss
applications of the computer in such areas as: Accounting
and Payroll; Financial Control; Inventory Control; Manage-
ment Information; Production Control; Hospital/Medical
Systems; Transportation; Education; Utilities; Engineering.

The Application Workshops will discuss the role the com-
puter plays in specific applications, the methods of
installation, the problems involved, the benefits from

the use of the computer in a particular application, a
potential plan for accomplishing the entire system, and

a discussion of the packages or systems that already exist
to accomplish these activities.

The Technical Workshops (A through C) scheduled for Tuesday,
Wednesday, and Thursday afternoons will discuss such sub-

jects as: Data Base Design; Computer Graphics; Project

Costing; Systems Analysis.




RELATION OF BOARD MEMBERS TO
BOARD ACTIVITIES

.

Data Base Panel
Chairman: Dr. Sidney Fernbach
Vice Chairman:
Board Participants:
Members: Dr. William Raub
. John Hamblen
. Joseph Kasputys
. Paul Armer
Don Madden
. Patrick McGovern
r. Chris Shaw
Miss Margaret Fox
Mr. Charles Philipps
Miss Ann Lamb

SEEEFY

CS&E Education Summer Study

Chairman: Dr. Alan Perlis

Vice Chairman:

Board Participants:

Members: Prof. Juris Hartmanis _
Prof. Edward McCluskey \
Dr. Robert Spinrad
Dr. Bruce Gilchrist

Export Panel

Chairman: Dr. Donald Ling

Vice Chairman:

Board Participants: Dr. Sidney Fernbach
Prof. Anthony Oettinger
Dr. John Meyer

. Rudd Canaday

. William Ridgway

Joseph Berliner

Warren House

Members:

$Y¥7

National Programs Panel A
' - Chairman: Dr. Launor Carter
Vice Chairman: Prof. David Evans
Board Participants: Dr. J. Licklider
Prof. J. Rosser
Members: Dr. Bruce Gilchrist
Dr. Sullivan Campbell e
Dr. Butler Lampson '
Mr. Samuel Morgan
Mr. James Rowe

NSF Study
Chairman: Prof. William Miller

Vice Chairman:
Board Participants:
Menmbers:




Relation of Board Members to Board Activities - 2

Privacy Study
Director: Dr. Alan Westin

Advisory Panel
: Chairman:
Vice Chairman:

Board Participants:

Members:

National Programs Panel B
Chairman: Mr. Jerrier Haddad
Vice Chairman:
Board Participants:
Members:

Information Systems Planning Group
Chairman: Ron Wigington, CAS
Vice Chairman:
Board Participants:
Members:

Standards Planning Group

Chairman: Mr. Walter Hoffman (Wayne State)
Vice Chairman: Mr. Willis Ware (Rand)

Board Participants:
Members:

Data Communications Planning Group
Chairman: Mr. Lewis Billig
Vice Chairman:

Board Participants:
Members:
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IN THE HOUSE OF REPRESENTATIVES

Fesruary 18,1969

Mr. MooruEap (for himself and Mr. McCrory) introduced the following bill; }'
which was referred to the Committee on Rules

BIILL
To establish a Legislative Data Processing Center and to coordi-
nate the development of automatic data processing facilities

and services in the legislative branch of the Government, and

for other purposes.

- ——— v e — -
Kl

1 Be it enacted by the Senate and House of Representa- ;
9 tives of the United States of America in Congress assembled, ,
| 3 ESTABLISITMENT OF LEGISLATIVE DATA PROCESSING t
| |
| 4 CENTER — ‘
: §
5 Sreriox 1. There is established within and for the legis- i
| 6 lative branch of the Government the Legislative Data Proc-
. 7 essing Center, hercinafter 1'0f01‘1'¢d to in this Act as the
8 “Center”.
I-O
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2
FUNCTIONS

SEC. 2. (a) The Center shall assist the two Houses of
Congress, their officers, comumnittees, joint committees, Mem-
bers, and supporting services in the performance of their
respective functions by making available to them automatic
data processing services.

(b) The Center may not be used for the support of
partisan political activity.

ADMINTSTRATION

SEC. 3. (a) The Center shall he under the supervision
and control of the Director of the Legislative Data Process-
ing Center, referred to hereinafter in this Act as the
“Director”.

(b) The Director and all other personnel of the Center
shall be chosen without regard to political affiliations and
solely on the hasis of their fitness to perform their duties.

(c) -All functions conferred on the Center are vested
in the Director, with authority to delegate those functions
to such personnel of the Center as he may deem appropriate.

(d) The Director shall be appointed and may be rc-
moved lSy the Speaker of the House of Representatives and
the President pro tempore of the Senate on the recommenda-
tion of the Joint Committee on Legislative Data Processing.
Unless sooner removed, he shall serve for a term expiring

upon the commencement of the Congress succeeding the
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Congress during which he was appointed, except that he
“may continue to serve until he has been reappointed or
until his successor has been appointed. The Director shall
receive compensation at an annual rate equal to that pro-
vided under title 5 of the United States Code for positions
at level 11T of the Executive Schedule.

(e) Subject to the availability of appropriat-ions, the
Director shall acquire such equipment and facilities and shall
appoint and fix the compensation of such analysts, program-
ers, operators, and other personnel as may be necessary
to carry on the functions of the Center.

JOINT COMMITTEE ON LEGISLATIVE DATA PROCESSING

Skc. 4. (a) There is established the Joint Committee
on Legislative Data Processing (hereinafter referred to in
this Act as tl'le “Joint Committee””) which shaﬂ consist of
five Members of the House of Representatives appoiited by
the Speaker of the House of Representatives and five Mem-
bers of the Senate appointed by the President pro tempore
of the Senate. The party representation on the Joint Com-
mittee shall as nearly as may be feasible reflect the relative
membership of the majority and minority parties in the
Senate and House of Representatives. V acancies in the Joint
Committee shall not affect its poOwWers. The Joint Committee

shall select a chairman and vice chairman from among its

members.




4 |

(b) Except as otherwise provided by law, the Joint |
Committee may appoint and fix the compensation of a clerk
and such experts and clerical and other assistants, on g tem-

porary, intermittent, or permanent basis, as it deems desir-

T S

able. The expenses of the Joint Committee shall be paid
from the contingent fund of the House of Representatives
upon vouchers signed by the chairman or the vice chairman.

FUNCTIONS OF JOINT COMMITTEE

© 0o a9 o

SEC. 5. The Joint Committee shall maintain continuing

| 10 surveillance over automatic data processing facilities and serv- |

L \
11 jces used in or by or available to the legislative branch of the
N ) 12 Government, for the purpose of bringing to the attention of
|
‘ 13 responsible authorities instances of duplication, incompati-

14 bility, or other impediments to full utilization of facilities,

15 and for the purpose of bringing to their attention potential
16 applications of automatic data processing which could result
17 in significant improvements in the services available to the
18 two Houses, their committees, and Members. The Joint
19 Committee shall make an annual report to the Congress,
20 setting forth such recommendations as it may deem appro-

21 priate.

22 ADVISORY BOARD

23 SEC. 6. (a) There is established the Legislative Data
. ' 24  Processing Advisory Board, referred to in this section as the

25 “Board”, which shall consist of eight ex officio and four

26 appointive members. The ex officio members shall be the

—4_
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Director, who shall be chairman, the Librarian of Congress,
the Comptroller General of the United States, the Public
Printer, the Secretary of the Senate, the Clerk of the House
of Representatives, the Legislative Counsel of the. Senate,
and the Legislative Counsel of the House of Representatives.
The appointive members shall be private citizens who have a
broad knowledge of the field of automatic data processing in
applications relevant to the needs and activities of the Con-
gress. Two such members shall be appointed by the Speaker
of the House of Representatives, and two by the President
pro tempore of the Senate, to serve as such until the expira-
tion of the Congress during which they are appointed, and
thereafter until they have been reappointed or their successors
have been appointed.

(b) The Board shall advise the Director on the poli-
cies and development of the Center. The Board shall make
recommendations to the Joint Committee as to any matters
referred to it by the Joint Committee.

(¢) The Board shall meet at least once in each calendar
quarter. Appointive members of the Board shall be compen-
sated at a daily rate equivalent to the annual rate provided
under title 5 of the United States Code for positions at level
IV of the Executive Schedule, and shall be paid travel ex-
penses and per diem in lieu of subsistence in accordance with

section 5703 of title 5 of the United States Code.

e S e AP




6
1 APPROPRIATIONS
2 SEC.;-_7. There are authorized to be appropriated such
3 sums as may be nééessary to carry out the purposes of this

4 Act.

T W -+ A Ty —



*

Rowland Evans and Rvob'ei'i Nobak _

Nixon Advisers Se‘eking Reform

Of Regulators’ Decision Methoeds

THE NIXON White House
is taking a first, cautious
step toward badly needed
reform in the regulatory
agencies by moving the

~ President out of direct

involvement with airlines in
the award of rich interna-
tional air routes.

What has been drafted in
the White House is scarcely
the long overdue general re-
form of the obsolete, jerry-
built regulatory system pro-
tected from change by the
unhealthy alliance of power-
ful Congressional chairmen
and lobbyists. Rather, it is

. limited to modest revision

of one aspect of one agen-
cy’s  work: dividing the
selection of - international
routes by the Civil Aeronau-
_tics Board from their award
to airlines.

But that step discloses
what President Nixon’s ad-
visers have in mind on a
broader canvas. They want a
more precise or “scientific”
method of arriving at regu-
latory commission decisions
to replace the present messy
system where the commis-
sions get their information
from contesting lawyers and
where politically influential
lobbyists are all powerful.

Even without over-all re-
form, this first step would at
least save President Nixon
from an embarrassing repe-
tition of the wretched trans-
pacific case. Marring the
final weeks of the Johnson
Administration, that case
found politically well-placed
agents of the airlines—
“rainmakers” — scrambling
for routes to Hawaii and the
Orient worth $500 million a
year.

‘When alrlines loaded with
rainmakers close to the
Johnson White House (most
notably Braniff) captured
the richest transpacific
prizes, lobbyists swarmed
around the Nixon White
House to reopen the case.
The new President did just
that, though with misgiv-
/ings, and now faces a Solo-
monic decision sure to incur

* more anger than praise,

oo

Evans Novak

WITH THE HISTORY of
the transpacific case still
fresh, Nixon aides have
drafted still secret plans to
separate the determination
of international routes and
the naming of airlines to fly
them. An advance briefing
of the proposal is being
given to major alrlines in
‘Washington and word has
seeped into the industry. In
essence, the Nixon plan
boils down to three steps:

Step No. 1: The Transpor-
tation and State Depart-
ments would sit down with
the CAB at the beginning of
a major case to establish cri-
teria for setting the routes
—>building an objective
groundwork not now pres-
ent in contests between the
airlines. This is what is
meant by ‘“scientific” deci-
sion-making.

Step No. 2: Using these
criteria as guides, the CAB
would hold hearings and
make decisions strictly on
routes to be awarded—but

" not the airlines to fly them

—thereby splitting what is
now a single process. Be-
cause these are interna-
tional cases, the President
would then review the route

selections for foreign policy

implications.

Step No. 3: With the
routes thus selected, the air-
‘lines would go before the
CAB to make their claims.
But—and this is the heart of
the matter—once the CAB
made its awards, the case
would be closed without
presidential review; no Pres-
ident would have to recon-
sider capabilities of individ-
ual airlines as both Mr,
Johnson and Mr, Nixon were

I

forced to do in the trans-
pacific case.

This new procedure can- -

not affect the transpacifice
case, where a decision by
Mr. Nixon is expected in
May. It would, however, pro-
vide orderly framework for
disposing of lucrative routes
to Europe in the CAB’s im-
pending transatlantic case.

Beyond that, the White
House is thinking of eventu-
ally broadening their sepa-
ration policy to apply to all
air route cases, foreign and
domestic, and perhaps to
other regulatory agencies,
such as awarding television
channels by the Federal
Communications Commis-
sion.

Washington regulatory
lobbyists and their friends
on Captiol Hill who crushed
relatively modest reforms
proposed by President Ken-
nedy, almost surely would
oppose such broadscale at-
tempts to curb their wheel-
ing-and-dealing.

But surprisingly, this first
step of reforming interna-
tional air route procedure is
getting a friendly reception
from the aviation industry.
Irideed, a major voice in the
industry—Wayne W. Parrish
of Washington, publisher of
aviation trade journals—pro-
posed in a March 19 speech
to the Wings Club in New
York a plan strikingly simi-
lar to Mr. Nixon's.

This is in part a reaction
to slovenly procedures fol-
lowed in the transpacific
case. Incredibly, for exam-
plé, there is no written rec-
ord of the Transportation
Department’s: views on the
controlling question  of
whether or not the CAB’s
Far Eastern route awards
provided too much competi-
tion. Alan Boyd, then Secre-
tary of Transportation and a
former CAB Chairman, pre-
sented his position, still un-
known, orally to Mr. John-
son. It is the view of the
Nixon -White House that too
much money and threat of
scandal is at stake for such

back-room procedures.
© 1969, Publishers-Hall Syndicate
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Industrinily .+ Soviet Industry Still Lagging | -

By Eric Wentworth
Washington Post Staff Writer

For a half-century, the So-
viet Union has looked to sci-
ence  to take the country to
the forefront of the modern|
industrialized world.

For all their solid achieve-
ments on the space and mili-
tary frontiers, the Russians
today still suffer a -chronic
technology gap in countless
other, important sectors of}
their vast and cumbersome’

economy. Indeed, by one defi- .

_ nition, the Soviet Unjon still
falls short of being an indus-
“trialized nation.

. In an exhaustive new trea-
. tise dissecting Soviet science
policies and programs, the
Puris-based Organization for
“~Economic Cooperation and
Development finds the Rus-

approaches in some cases in
hopes of improving their sys-
tem.

When the Soviet leaders once
decide to assign top priority to
some technological program,
the soon-to-be-published
OECD report concludes, they
can marshal their resources
effectively
achieve results on a par with
anything the United States ac-
complished.

See RUSSIA, Al17, Col. 1

and usually .

sians are turning to Western:_‘_,,

¥

».-: finds “reasons for believing,

RUSSIA, From Al

But such crash efforts are
limited, and the Russians lag
well behind their American ri-
vals in the crucial computer
and chemical industries and in
almost all consumer products.
Rigid, centralized planning,
-and unwieldy bureaucracy,
- limited research support, fail-

ures to follow up research’

with development and fre-
quent resistance to innovation
on the factories have all con-
tributed to this Soviet gap.

“The centralized planning
system in its present form,” a
.summary of the 738-page
OECD report suggests, “im-
poses definite limits on the ef-
ficiency of Soviet research
and development.”

In terms of sheer man-
power, the Soviet education
system has been turning out
masses of scientists, engineers
and technicians. As of 1965,
for example, an estimated
one-third of the 4,891,000 citi-
zens with higher-level school-
ing were engineers and techni-
cians. By another estimate, be-
tween 1,655,000 and 2,291,000
persons—accurate = data are
elusive—were engaged in re-
‘ search and development work
in 1966.

However, the OECD study

that with the possible excep-
tion of the high priority sec-

tors a lower level of equip-
ment and other facilities per
scientist means that the ‘pro-
ductivity’ per man of R and D
is lower in the U.S.S.R. than
in the United States.”

A knottier factor in the Rus-
sian technological lag appears
to be frequent failure to de-
velop laboratory achievements
aggressively into practical, as-
sembly-line use.

Soviet sources according to
the OECD opus have claimed
development spending in their
counfry is less than 50 per
cent of the total R and D
budget against 65.5 per cent in
the United States. While ques-
tioning these specific figures,
the OECD experts don’t quar-
rel with the basic contention.

They report running across
numerous complaints about
skimping on provision of test-
ing facilities, production of
prototypes and construction of
pilot plants. In addition, they
relate, “The Soviet press fre-
quently publishes accounts of
the failure to introduce new
products 635and processes,
once developed, into large-
scale production, and of the
slow rate at which new prod-
ucts and processes, even when
they are fully introduced into
production, replace existing
products and processes,

Bureaucratic barriers within
the Soviet governmental hier-
archy and between the aca-

demic and industrial worlds
are one cause of the lag but
more basic still is the stub-
born resistance to change
built into the present Soviet
system.

Thanks to traditional in-
dustrial planning that sets ar-
bitrary output targets for fac-
tories and their parent minis-
tries . with limited budgets
available to attain them, har-
ried factory managers and of-
ficials have been prone to re-
ject any innovations that
might cause current produc-
tion to break stride or divert
available funds from existing
needs.

Aware of their system’s fail-
ings, the Russians in the past
few years have been undertak-

ing some remedial steps with’

what the OECD analysts view
so far as mixed results. They
are experimenting, for exam-
ple, with “factory centers,”
“research complexes” and
“research corporations”—
patterned to some extent on
United States structures and
designed to bring laboratories
and assembly lines into com-
mon harness.

Borrowing further on West-
ern approaches, the Soviet
leaders have moved toward fi-
nancing research work
through contracts and have ac-
cepted the idea of fostering
competition among research
groups.

i

Beyond that, they are begin-
ning the use of bonuses to in-
spire scientists, designers and
factory workers engaged in re-
search and development to-
ward faster, more effective
work—with the size of the re-
ward related to the:economic
return from what they pro-
duce.

The OECD experts consider
this last a healthy step but not
a panacea. “It seems certain,”
their summary observes “that
successful innovations in the
West cannot entirely be ex-
plained in terms of the higher
profit margins obtainable
from innovation.”

At the same time, they add,
“Soviet efforts in the next few
years to measure and reward
the economic return on re-
search and development are
nevertheless likely to be rele-
vant and interesting to West-
ern countries.”

The 22-nation OECD’s ana-
lysts recognize that despite
its shortcomings, the Soviet
Union has made immense
strides toward becoming a
modern society over the past
40 years. But by one OECD
definition they conclude that
Russia, with more than 30 per
aent of its labor force still on
the farm and reportedly pro-
ducing more than 20 per cent
of its national income, cannot |
yet be classified as an indus-
tlrialized nation.

.
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March 3, 1967

Tos Dr. Nathan Goldfarb, Director
Hofstra Computer Center

From: Robert Hart, New College
Re: Computer use in the Vew College Physical
Sciences Course, PGP N13 (4 s.h.?

Rather belatedly, here is the account 1 said I would give
you of the use of the computer in the New College PGP Physical
Science course.

This course is part of the first year of the core program
(Prescribed General Prograw) taken by all students. It is
quite comparahle to the Natural Sciences 1 course on the Hof-
stra main campus, also worth four semester hours. It lasts six
weeks and occupies half the students' time.

New College being humanistically oriented, ahout 75% of the
students are in the humanities and the social sciences. The
main aim of the course is to explore the nature of physical
science and its relation to other human activities. However,

the only way to understand these, T feel, is to do some science

and not justtalk about it. Accordingly, the rise of astronomy
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and dynamics --- the Greeks through Newton --- is covered in
a moderately technical manner.l This limited but vital piece
of physics parallels the intellectual history of the Vestern
world, and provides numerous excellent pegs on which to hang
such questions.

My principal reason for using the computer in the course
is that as computers penetrate into every corner of life, they
are becoming part of the knowledge of an educated person:
Games theory helps determine national policy; artificial in-
telligence is of interest to biologists, psychologists, and
theologians; legal decisions are predicted with their aid; and
they are used as sophisticated and flexible teaching machines -
a list which could be extended indefinitely. In general,
routine mental tasks are being eliminated, as the industrial
revolution eliminated routine manual tasks. Just as an
acquaintance with machines and their potentialities would have
been desirable then, so an acquaintance with computers by ed-
ucated people is desirable now. However, you are the last per-
son to whom I need belabor this.

A related reason for using the computer is that it con-
tinues the Frankenstein theme touched on in the course. The
view is advanced that certainly the first, and perhaps the

main, step in bringing Frankenstein's monsters under control is

understanding them. Computers have been assigned this role




-3-
about as much as anything these days. It is, therefore, in-
teresting to show the students what a relatively large measure
of control and usefulness results from a small investment of
knowledge and understanding.

Another reason for introducing the computer is that it
sometimes catches student interest, mostly for the wrong rea-
sons: it is glamorous, the lights flash (the '"pinball effect'),
and a mad feeling of power comes from having all those cores
doing your bidding. Nevertheless, student enthusiasm is rare
and precious enough that one takes it wherever one finds it.

In addition, the computer provides something of a lahor-
atory experience in a course which is otherwise without it,
and in which a laboratory would be difficult to imagine because
of the course's brief duration and large number of students -
particularly inept ones at that. Also, this introduction to
the computer serves as the beginning of computer instruction
for the science concentration students, instruction which is
continued in their General Physics course. Last but not least,
there is my personal interest and experience with computers.

As to the mechanics of the course, two one-and-a-half hour
lectures are given, the first describing the role of computers
in the modern world, the second covering F@RTRAN programming.
The second lecture is a kind of ''instant FPRTRAN": the mini-

mum needed to get numbers into the machine, carry out compu-

tations with them, and get the results out. TIn fact, the
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sample program developed in the lecture merely adds two num-
bers. The points are stressed, however, that programs hardly
more complex than this can have considerable sociological sig-
nificance, and that the framework of this program provides
the framework of much more complicated programs.? This vear
these lectures were given in the middle of the six weeks of
the course; in future years they will bhe given at the bheginning.

The prosramming lecture is self-contained. /s a supple-

mentary reference, a technical report by G. T. Pawlicki® was

suggested. Next year this will be assigred as a text, cost-
in; about 50¢. This hooklet is about the hest hezinner's
FFRTReN instruction manual I have seen: cleer, explicit, and
only covering a subset of RTR:/N, which is in the "instant
FPRTRAN" gpirit. Nevertheless, it is net icdeal For the present
course, since it treats a different dialect of FdfTRANa and a
different couputer installation, and is not sufficiently geared
to the "instant T@RTRAN" approach. I amr still Jooling for a
hetter.

In addition to the lecture and the Pawlicki *coklet, the
students receive a set cf procedural instructicons (enclesed),
and on the bulletin board is posted a coumplete ''case history"
of a program: the coding form with program and Aata written onto
it, exactly as it would go to the reyvpuncher; tbe cards which

would come back frowm the keypuncher; and the computer output re-

salting from using these cards as input. % list of error
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messages is also posted. The students can also obtain pro-
gramming advice at the course's problem sessions, at our weekly
computer sessions, and from fellow students. The last is
actually a significant source of advice. Most questions are
basic, frequéntly answerable by students who have written a
few programs, as have many of the science concentration students
in preceding classes. Having students teach students, in this
class and in others, is part of New College's attempt to involve
students actively in the educational process.

At the optional weekly computer sessions, students could
learn how to keypunch their own programs and watch them being
run on the computer. (A copy of our "instant kevpunch' instruc-
tions is enclosed.) The computer experiment counted five per-
cent of the grade.

The results, I think, were reasonably successful. Somewvhat
more than half our approximately ninety students completed the
assignment of writing one simple computer program that ran and
checking that it had indeed produced the correct results, and a
sreater number attempted it. For most of these peonle, I think
my principal object of 'breaking the ice" was attained. 'hat
began as mysterious ended as something which could easilv be
made to do what was asked., I would expect results in later years
to be more successful: This was New College's (and, I believe,
also Hofstra's) first attempt to use the computer in a liberal-

arts course, and the first year I taught the course.
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It seems to me, that these results suggest the pedagogical
feasibility of introducing all Hofstra studerts to the computer,
New College students being a pretty representative cross-
section. Whether this would be desirable or possible taking
other considerations into account, I don't krnow, but should
vor: seek to move in that direction, I think this experience
would support the idea.

About the only difficulty I recall with the Ccmputer Center
was that some students misunderstood or ignored the instructions
about coding programs onto the coding forms. This led the key-
punchers to ask me on several occasions whether programs should
be returned unpunched, or punched as hest as possible. My
feeling is that onr students should be handled like everyone
else, and that familiarizing themselves with a computer cen-
ter's procedures is part of learning to program. Accordingly,
my response tended toward '’hat would vou do normally?" The
answer to that tended to be that there was no "normally'" --~-
that this was the first time this had been done. So some of
the difficulties which may have been encountered (of which this
is the only specific one of which T am aware) mayv perhaps be
chalked up to growing pains on the Computer Center's part as
well as ours. In any event, the students will be given yet
more explicit instructions about coding next year. I would

appreciate any comments about other difficulties or suggestions

for next year.
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I also enclose two laboratory write-ups from the New College
General Physics Course. These show how the above introduction
to computers, which everybody receives in the PGP Physical
Science Course, is continued for the students concentrating in
science. The General Physics Course (M. Sc. M21, 6 s.h.) be-
gins half-way through the six-week Physical Sciences Course and
lasts twenty weeks, occupying about half the students' time.

These write-ups are straightforward. The first merely in-
structs the student to write another program more complex than
that written for the Physical Sciences Course, preferably re-
lated to either his phvsics or calculus course. The second is
a numerical integration of a simple harmonic oscillator, which
lends itself naturally to the computer, though its use is not
required.

Finally, I also enclose a copy of a letter I wrote to
Alfred Bork, at Reed. There has recently bheen considerable in-
terest in the use of the computer in physics teaching, from a
variety of viewpointssz the straight teaching and use of pro-
sramning in physics classes and laboratories; computer consoles
in the physics laboratory to carry out data analysis; computers
as demonstrators (simulators) of physical phenomena; and the
use of the computer as a flexible and sophisticated teaching

machine to teach physics. In any event, Bork, Chairman of the

Committee on Mathematics in Physics Education of the American
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Association of Physics Teachers, recently solicited® infor-
mation about physics courses using computers. I thought you
might be interested in what I wrote about the New College

courses.




FOOTNOTES

The course uses as text, and follows closely, G. Holton

and D. H. D. Roller, Foundations of Modern Physical Science

(Addison-Vesley Publishing Company, Inc., Reading, Mass-

achusetts, U. S. A., 1958), Chaps. 1, 2, and 4-15,

"Instant FPRTRAN" is, I believe, the proper way to begin
teaching FPRTRAN programming, even when the subject is to
be explored in greater depth. F@RTRAN is peculiarly amen-
able to self-study: one learns FZRTRAN programming by
writing programs, and this should be started with the first
lecture. Despite this, no really satisfactory ''instant

FPRTRAN" text is known to me.

G. S. Pawlicki, "An Introduction to 704 F@RTRAN," tech-
nical report ANL-6542 (March 1962, corrected November 1963)

of Argonne National Laboratory, Argonne, Illinois, U.S.A.

We are presently using NCE (Newark College of Engineering)
FPRTRAN, a stripped pedagogical language with free-style
input and output. This may change shortly, when our 20K

IBM 1620 (no magnetic drums or tapes) is replaced with two

IBM 1130's.
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This is evidenced, for example, by a number of articles
in the American Journal of Physics, and by a session on
this topic at the recent meeting of the Americal Physical
Society and the American Association of Physics Teachers
in New Ydrk. A good article on this, and certainly the

most amusing, is by D. L. Shirer in Am. J. Phys. 33 (1965).
A. M. Bork, Am. J. Phys. 34, 1199 (1966).

(Reprinted September
20, 1967, without change,
except correction of ty-
pographical errors.)




PROPOSAL: LIBERAL-ARTS COMPUTER INSTRUCTION

Robert Hart
New College
Hofstra Universitv
Hempstead, New York, U,S.A.
September 22, 1967
PROBLEM

Computers and their attendant disciolines are hecoming in-
creasingly important in all phases of modern life: (a) Games
theory helps determine national policy. (b) Artificial in-
telligence is of interest to binlogists, psychologists, and
theologians. (c) Legal decisions are predicted with the aid
of computers, and they have beazn proposed as a substitute for
juries. (d) Radical changes are taking place in libraries, as
their traditional data-retrieval function makes use of the mem-
ory and speed of computers. (e) Their scientific uses in our
technically-oriented world are too numerous to mention; suffice
it to say that whole areas of science would be impossible with-
out computers. (f) They are used as sophisticated and flexible
teaching machines - indeed, within a decade or two this is ex-
pected to be their major use. (g) Their social impact, as they
eliminate routine mental tasks, causing unemployment and shift-
ing patterns of employment, is comparable to the impact of the
Industrial Revolution.

The problem, then, is how to give liberal arts students a

literacy in computation - not the knowledge of a professional
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computer programmer, but an acquaintance with computers and
their potentialities - the sort of knowledge, in brief, which
it would have been desirable for an educated person at the
time of the Industrial Revolution to have of machines and their
potentialities.

The preseant proposal seeks to accomplish this in a way
which may be widely applicable because it fits easily into the
conventional educational framework: using the sort of facil-
ities now widely available at small-colleige computation cen-
ters and fitting easily into the conventional and existing

structure of courses. (See also the Appendix.)

PAST EXPERIENCE

This proposal is an outgrowth of experience in New College
during the 1966-1967 year. It thus seems appropriate to begin
by describing this. The attached memorandum (Attachment A) of
March 3, 1967 to Dr. Nathan Goldfarb, Director of the Hofstra
University Computer Center, does this, and the more relevant
parts of this experience are given below.

New College is an experimental, humanistically-oriented,
semi-autonomous college within Hofstra University. The Physical
Sciences course in which the computer was used is part of the

core program taken by all students, about 75% of whom are in the

humanities and social sciences.
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Two one-and-a-half hour lectures were given, the first de-
scribing the role of computers in the modern world, the second
on FPRTRAN programming. The second lecture is a kind of "in-
stant FPRTRAN'': the bare minimum required to get numbers into
the machine, manipulate them, and get the results out. Getting
students onto the machine as gquickly as possible to run real,
if very simple, programs seems to me the richt approach, and
the one most likely to engage their interest.

The results, T think, were reasonablv successful. Some-
what more than half our approximately ninety students completed
the assignment (counting five percent of the grade) of writing
one simple computer progran than ran and checking that it had
indeed produced the correct results, and a greater number
attempted it. For most of these people I think my principal
ohject of "breaking the ice' was attained. What began as mys-
terious ended as something which could easily be made to do
what was asked. This was the first attempt at Hofstra or New
College to introduce the computer into a liberal-arts course,

and the first year T tauzht the course.

POSSIBLE APPROACH TO THE PROBLEM
It seems to me that this ecperience suggests a pattern,
possible of wide applicability, for giving liberal arts students

a literacv in computation.
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Suppose a school's computer center makes available to any
instructor or course chairman desiring it a small 'package' of
computer instruction, similar to that which I gave, which mav
be included in his course. The '"package' would provide the
lecturer, computer operators, and administration of student
records. This ''package' would be especially appropriate for
inclusion in the science courses most schools offer for lib-
eral-arts majors, a point I discuss below.

Such a set-up would have a number of advantages. No
knowledze of computation would be required by the course in-
structors. It could be put into operation qunickly and with
minimum administrative blither, since it fits into conventional
and existing courses: only the assent of individual instruc-
tors or course chairmen is needed. It also uses conventional,
widely available computer facilities.

There are several possible objections to such a package:
(a) If put into courses for liberal-arts students it misses
the science students who need it most. (b) The acquaintance
with computation provided by the package is inadequate. (c)

A better way than conventional batch processing,of driving
home the importance of computers, is by the man-machine inter-
action of computer-assisted instruction and time-shared remote

terminals.

The response to the first objection is that this package is
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not principally intended for science students. In a sense,
they present no problem., Conventional semester-long computer
courses fit well the needs of science students, and are being
increasingly recommended or required as part of science pro-
grams. The problem is with liberal-arts students, for whom a
semester course would be harder to justify, and whose aim of
understanding the human and social implications of computers,
is not well met by the conventional computer-programming
course,

However, although it is intended mainly for liberal-arts
students, it may be worth pointing out that this '"package' is
very flexible. Where science programs are so benighted that
a computer course is not required, this package included in
science courses for science majors, would be bhetter than noth-
ing. It would also provide an opening wedge: such a demon-
stration of the feasibility and utility of introducing all
students to computation might be the most convincing argument
to a science department, in favor of requiring a computer
course of all their students. In addition to this, a taste of
programming can be addicting, and exposure to this package

might induce science students to take computer courses as elec-

tives.

The remaining two objections are linked. More knowledge
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of computers than provided by this package would certainly be
desirable. One might reasonably argue that all students
could profit from a one-semester course on the humanistic and
social implications of computers. However, instructors for
such courses are hardly to be found - they are the students
of today - and fitting a new course in a new discipline into
the curriculum is slow and painful. Again, the present package
would be an opening wedge: an excellent argument for such a
course would be the success of the present program.

Similarly, it can hardly be denied that the man-machine in-
teractions of time-sharing systems would be better than my use
of conventional batch processing, in convincing students of the
immediacy of computers. Again, however, remote consoles and
computer-assisted instruction are still in the experimental
stages; one of the best arguments for a school's getting them
when they become routinely available would be the prior success
of a program such as I am suggesting.

In summary, then, this pattern emphasizes the immediate
and practical. It is a quick and dirty way of using existing
facilities and course structures to plug some of the gap in
the computer education of liberal arts students; and one which
might pave the way to better methods.

In regard to these points, see also the Appendix.




=
PROPOSAL

Several circumstances combine to make it easv to explore
this pattern at Hofstra: the availability of an appropriate
group of 150 additional students to work with, the avail-
ability of experienced student computer personnel, and the
availibility of computer time and facilities for such a rel-
atively large project at our newly-expanded and very cooper-
ative computer center.

The last two of these will be discussed under Percsonnel
and Facilities. The 150 additional students are those in the
Hofstra main campus Natural Sciences 1-2 course. ('Main
campus' means the main part of Hofstra, as distinct from New
College, which is semi-autonomous,) This course is the
physical science ccurse offered to liberal-arts students to
satisfy their requirecment for a year of science. Dr. Esther
Sparberg, the Natural Sciences course chairman, would like to
have me present my ''package' of computer instruction to her
students. I would thus be playing the role in her course of
the lecturer and administrative staff provided by the computer
center.

This group of students is especially appropriate for sev-
eral reasons: (a) The content of Dr. Sparberg's course is
quite similar to that of my course, and thus there would be a
maximum carryover of experience from last year. (b) It is

the better liberal-arts students who take Dr. Sparberg's course
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(the worse ones tending toward the main campus' liberal-arts
biology course to satisfy their science requirement), so this
would be a cautious place to start. (c) After last vear's
experience with approximately ninetvy students, an additional
150 would be about the right number to progress to.

The principal objectives of the proposal are: (a) During
the Spring 1968 semester, to test the feasibility of the
pattern suggested in the preceding Section, using the approx-
imately 240 students of the two classes. (b) Based on this
experience, to write, during the Fall 1968 semester, a text
booklet suitable for this computer instruction '"package' and
to generally take stock of and evaluate the package. (c¢)
During the Spring 1969 semester, to present the package to the
two classes with the new text, with changes suggested by the
preceding year's experience, and with extended or improved
evaluation procedures.

In addition, there are several possible fringe benefits:
(a) One is an interesting demonstration of how an experimental
unit, like New College, within a larger university can generate
and "spin off" programs of interest to the whole universitv,
(b) Dr. Eugene Kaplan, who teaches the main campus' liberal-arts
biology course taken by about 500 students, has expressed some

interest in having the package included in his course, if the

omens from the present 240 students are favorable. Should
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this work out, then essentially all Hofstra students would receive
an introduction to computers, as all New College students do now.
(c) Dr. Nathan Goldfarb, Director of the Hofstra University Com-
puter Center, is tentatively designing a one-semester course on
the humanistic and social implications of computers. One possibil-
ity which we have discussed is to use my ''package' as the skeleton
of this course, at least initially. My lectures on the role of
computers in the modern world and on 'instant F@RTRAN" would come
at the start. This would allow the students to program during
the rest of the semester, while Hofstra faculty from a variety of
disciplines lecture on the impact of the computer in their fields,
thus filling out the introductory lecture on computers in the
modern world. At the end would come a summarizing lecture or
lectures.

The evaluation and the need for a text mentioned among the
objectives perhaps deserve further comment. The latter first:
I am convinced that "instant F@RTRAN'" is the right way to begin
teaching PPRTRAN. By this I mean giving the students the minimum
required to get numbers into the machine, carry out the simple
manipulations, and get numbers out; and getting the students onto
the machine as quickly as possible, I think this is the right way
to start, even :f F@RTRAN is o be explored in greater depth, and

in our case this bare minimum is as deep as we get.

Cespite this, there is really no satisfactory "ingtant
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FPRTRAN" text: clear, explicit, and minimal. Not only could
we use such a text now that our students will increase two-
or three-fold, but I think that the need will become general
as more people are given the kind of computer literacy I am
aiming at.

Accordingly, I would like to write such a text during the
Fall 1968 semester, to have available for the students in
Spring 1969}* I think this is well within our capabilities,
since I have a good idea from last year of what is needed, and
since we want to produce a booklet, not a book. There are a
number of good books available which give complete treatments
of F@RTRAN, but completeness is precisely what we do not want.
In writing this text I would probably be assisted by Mr.
Rosenstock (see Personnel).

The two handouts given last year's students are attached.
Attachment B, ''Operation of the Keypunch,'" is slight, but
perhaps it conveys theexplicit and direct flavor I would hope
to give the text. Using it, students were able to operate the
keypunch after one supervised run-through of the instructions.

Attachment C, ''Computers,' is principally procedural.

New College's intimate set-up, with all students and faculty
in the same building, made for an easy feedback of student

questions - extremely desireable for such an experiment. By

*Numbered Footnotes appear at the end of this proposal.
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the same token, however, these were clarified by personal con-
tact and by notices on the bulletin board which all students
passed several times a day, rather than by additional materials.
Thus, these two handouts are all that I have to offer.

For the more impersonal set-up envisioned in the future
additional material is obviously desirable; it is to this need
that the proposed text is addressed. As I see it now, the
text will principally consist of an introduction to F@RTRAN
closely following that given in my lecture, and a ''case his-
tory'" of a program like that which last year was posted on the
bulletin board. The introduction to FPRTRAN will be a step-
by-step development of an exceedingly simple program, stressing,
however, that programs hardly more complex can have consider-
able sociological significance, and that the framework of this
program provides the framework of much more complicated pro-
grams. The '"case history'" will be a coding form with the same
program (and data) written on to it, exactly as it would go to
the keypuncher; the cards which would come back from the key-
puncher (in a pocket); and the computer output resulting from
using these cards as input. The text would also have a section
on debugging, again proceeding by example. In addition, stu-
dents would receive procedural instructions similar to Attach-
ment B, a list of error messages, and a time schedule for stu-

dent tutors and the Computer Center.
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As to evaluation: The amount of evaluation we can meaningfully
do is limited by the brevity and aims of the package. However,
despite this, the imminent mushrooming of all-student introductions
to the computer appears to make it desirable that we milk the
package for the modest amount of information on its effectiveness
that it can yield. Ve are fortunate in that Dr. Harold Yuker,
formerly Director of Instructional Research at Hofstra, now
Director of Hofstra's Center for the Studvy of Higher Education, is
interested in doing this. A copy of Dr. Yuker's resume appears
as Attachment F.

Regarding the difficulty of evaluation, recall that the aim
of the package is to give students a 'literacy” in computation -
an awareness of the possibilities and limitations of computers -

rot to make them computer programmers. Accordingly, what we would

primarily be interested in doing would be something like evaluating
their increased comprehension of the humanistic and social impli-
cations of computers, rather than the more straightforward job of
evaluating their ability to program. (I will test their ability
to program, incidentally, but more to evaluate the students than
the package.)

Despite these difficulties, we would like to devise modest
pre- and post-tests of about a dozen items each. Sample question:
"Can a computer which has been programmed to play checkers beat

the person who programmed it?"
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In brief, then, the proposal seeks principally computer time
and supporting services, time for student assistants and tutors,

and support for preparing the text and for evaluation.

DISSEMINATION AND COPYRIGHT OF TEXT

I would like to publicize this pattern fairly widely. At
this stage it seems to me that the way to do so may be to send
a copy of the text booklet together with appropriate covering
material (possibly the final report) to potentially interested
persons. These would include, for example, (a) the '"Pierce
Report"2 panel members, (b) the members of the Committee on Uses
of Computers of the NAS-NRC which produced the ''Rosser Report,"3
also quite favorable to all-student introductions to the computer,
(c) the participants in the Irvine Conference on the Uses of the
Computer in Undergraduate Physics Instruction,” and the direc-
tors of a selection (perhaps half) of the approximately four
hundred academic computer centers in the U.S.5

This strikes me as somewhat cumbersome, but perhaps this
is not entirely bad. I suspect it is a sign that we are doing
what we should be doing - exploring a new field - and part of
this is that the channels of communication are not yet well
established.

I would also seek to publicize this in such journals as might

be appropriate. I would plan to write a letter to the American




-] -

Journal of Physics, the journal of the college and high school

physics teaching community. Physicists are among those most

active in computer education,4

and this, together with their
frequent involvement in teaching science courses to nonscience
majors, has made them perhaps the leaders in introducing the

computer into such courses.® The American Journal of Physics

has, for example, recently begun a special department on
"Instructional Uses of the Computer."
Among other journals which should be looked into would be,

for example, The Journal of Chemical Education, The Science

Teacher, and School Science and Mathematics,

Another obvious way to publicize the scheme is by contact-
ing others active in the field. As reasonable estimates (though
these might not be the precise trips undertaken), I have included
the expenses of a trip to the National Science Teachers Associ-
ation College Conference on Establishing Goals for Scientific
Literacy in Jacksonville, Florida, and to the Center for Com-
puter-Oriented Research in the Humanities and Social Sciences
at the University of Pennsylvania.

Production of the text would be handled by the Hofstra Uni-
versity Bookstore. Their routine procedure for producing lab
manuals, lecture notes, and similar course materials includes
designing)typing, offset printing, assembling, and simple bind-
ing; it would cost a dollar per copy for the 20-25 page booklet

envisioned.
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As to copyright, it seems desirable in a new and changing
field that other users of the booklet be fairly free to adapt
and modify it in light of their own experience and needs. At
the same time, copyrighting seems desirable in order to
retain some knowledge of and control over these modifications.
I propose to copyright the booklet, and include in the copy-
right notice a statement that permission to adapt and modify

may be freely obtained by contacting the authors.

PERSONNEL
The principal personnel are myself, Dr. Esther Sparberg,
Mr. Jeffrey Rosenstock, Dr. Nathan Goldfarb, and probably a
student aide in addition to Mr. Rosenstock.
I have been Assistant Professor of Physics at New College
since January 1966. A copy of my resume appears as Attachment
D. The most relevant point here is that publications Nos. 2-8

and 10, pp. 6-7 of the resume, deal with the applications of

computers to molecular structure and molecular quantum mechanics.

Dr. Esther Sparberg, Assistant Professor of Chemistry at
Hofstra, is the course chairman of the Hofstra main campus
Natural Science course in which my computer instruction '"pack-
age' would be inserted. She has eight years experience teach-
ing this course, and is active as a teacher and as a researcher;

a copy of her resume appears as Attachment E.
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Mr. Jeffrey Rosenstock is an undergraduate New College stu-
dent. Last year he very capably, and with little assistance
from me, ran the student sessions at the computer in mv course,
and tutored students in programming. He is thus well-prepared
to do the same this coming vear. 1In addition, being familiar
with my approach to computer instruction, he can contribute
meaningfully to the proposed text - certainly by providing the
important criticism from the student viewpoint, and perhaps in
doing some of the writing and editing.

Dr. Nathan Goldfarhb has been Director of the Hofstra Com-
puter Center since its inception. A copy of his resume appears

as Attachment G,

FACILITIES

The principal facilitv is the Computer Center. This past
vear they had a 20K IBM 1620, and the course consequently used
NCE (Newark College of Engineering) FPRTRAN, a stripped peda-
rogical language without batch-processing capabilities.

This IBM 1620 has been replaced bv two IBM 1130's, each of
which is twenty times as fast, and which have F@RTRAN IT and
batch-processing capabilities, the latter especially useful for
pedagogical applications such as ours. Both of these IBM 1130's
have been delivered and are in routine operation.

The Computer Center's supply of keypunches available for stu-

dent use has not kept pace with its growth. Accordinglv, funds

for renting extra keypunches are included in the proposal.
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‘ Perhaps the most important point about the Computer Center
is that it is extremely cooperative. Their flexibility and -
willingness to go along with our needs made last year's program
possible despite equipment that was less than optimal; and
would be an important factor in successfully meeting new prob-
lems arising from an expanded program this coming school year.

In this regard, perhaps it is worth mentioning that Dr,
Goldfarhb, Difector of the Hofstra Computer Center, sees a lib-
eral-arts computer instruction ''package' as complementary to,
rather than competitive with, conventional computer courses at
Hofstra.

A detailed list of the equipment at the Hofstra University
Computer Center is as follows: (a) two IBM 1130 Computer
Systems, each with 8K of core memory and one 500 K disk drive,
and each consisting of one 1132 Printer, one 1442 Card Reader,
and one 1131 Central Processing Unit; (b) ten IBM 029 Keypunches;
(c) one IBM 056 Verifier; (d) one IBM 082 Sorter; (e) one IBM

514 Reproducer; (f) one IBM 085 Collater; and (g) one IBM 407

Printer (Tabulator).




Salaries:
1)

2)

3)

4)

Expendabl
5)

0)

Other Dir

7)
3)

9)

FIRST PuASE DIKECT COSTS - TOTAL
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sUDGET

First Phase - Spring 1968 Semester

Robert Hart, 25% of $9500 per year base pay $1187.50
Fringe Benefits at 134 154,50

Senior Computer Center man at computer during lab
sessions, 1/8 of $10,000 per year base pay for 4 months 416,67
Fringe benefits at 13% 560,17

Student lab assistant at computer, $2.50 per hour,
5 hours per week, for 15 weeks 187.50

Student grader and/or office assistant, $1.25 per hour,

5 hours per week, for 15 weeks 93.75

e Lquipment and Supplies:
Forms for IBM 407 Printer and IbBx 1130 Computer, one box 15.00

Paper, ditto masters, and duplicating fluid for student
handouts, figured at 10 pages of handouts, 300 copies each,
at 88¢ per ream 5.28

ect Costs:

Keypunch rental, two keypuncnes for four montns, at

$6U per month each 480,00

Computer time, $35 per hour, 5 nours per week, for -

15 weeks 2625.,00

Keypunching for those students who do not keypunch

their own, figured at 500 programs of a aozen cards each, ’

at 7¢ per cara 420,00
$§5641,37




- 19 -

/ Second Phase - Fall 1968 Semester

salaries:
1) Robert Hart, 16-2/3% of $9500 per year base pay $791.67

2) Jeffrey Rosenstock, $2.50 per hour, 5 hours per week
for 15 weeks 187.50

f

|

Travel and Squiétence (figured in accord with Hofstra
// University's standard travel policies):

33 *Phill&elphia, round trip coach fare ($49.04) plus
three/ days per diem at $20 per day - 109.04

4) '*Jacksonville, Florida, round trip coach fare ($110.46)

plus»three days per diem at $20 per day’ 170.46

Publication and Related Costs:

5) Text Booklet, 750 copies at $1 each _ 750.00

Other Direct Costs:

'6) *Evaluation, Hofstra University's Center for the
Study of Higher Education - 1000.00

SECOND PHASE DIRECT COSTS - TOTAL $3008.67

* Starred items may-be expended in part during the other phases.




Third Phase - Spring lY90Y Semester

‘he Thirue Phase incurs essentially the same expenses as the First
Phase, Furtner expenses are required only for tne final report:
its typing, papa, aud uissemination.

Salaries, ixpenaable iquipwent and Supplies, and otner virect Costs:

1) - 9) Same as in First Puaase 95641,57

Publication and Kelated costs:

10) Additional secretarial nelp for typing and aisseminating

final report, $2.50 per hour. 5 hours per weex, for
20 weeks 250,00

11) Paper and reproduction costs of final report, 5uu
copies, 3V pages each, figureu at 1l¢ per page 1506.0v

12) wunvelopes and postage for 350 final reports and text

booklets, at 253¢ cacn 87,50
THIRD PuaSk DIRECT COSTS - TOTAL $0128.87
TOTAL OIRECT COSTS FUR ALL ThRik PulAsSLS $14,776,91




Iudirect Costs, figured at

55% of salaries
(salaries for all three
phases = $5421.35)

FINAL TOTAL--virect and
Indirect Costs for all
three phases

$2,981.74

$17,760.65
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APPENDIX

The present proposal is based heavily on the preliminary
version.” Since writing the latter I have become aware of
the '"Pierce Report."2 This is the report of the Panel on
Computers in Higher Education, of the President's Scientific
sdvisory Committee. The Pierce Report comes out heavily in
favor of some acquaintance with computation for essentially
all undergraduates; in particular, it strongly favors ex-
tending the "all-student' introduction to computers given by
a very few front-rank schools, to virtually all undergraduate
institutions. It thus would appear to lend considerable
weight to this proposal. Indeed, the identity of views is
so striking that to quote the Report at length would be re-
dundant. A few quotes, therefore, will suffice to give its
flavor.

On the desireability of some knowledge of computation for
all:
. « « we find ourselves compelled to believe that within a
decade essentially all university and college students will
require some basic understanding of digital computation. . . . .

In short, we believe that the computer and computing are
rapidly coming to have an impact on the life of practically
every member of our society. Most people educated beyvong the
high school level will have occasion to make use of these
tools, and all will need sufficient understanding of their

possibilities and limitations realistically to appraise.the
new opportunities now available for information processing.

Ref. 2, p.28.)
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Clearly some acquaintance with digital computers will
be as essential to the next generation as is now familiarity
with the automobile and the radio. For college and univer-
sity students the time required to get such familiarity may
be about that to learn to drive a car. Unfortunately, par-
ents can't teach about computers so the colleges and univer-
sities must. Ref. 2, pp. 28-29.)

We believe that undergraduate college education without
adequate computing is deficient education, just as under-
graduate education without adequate library facilities would
be deficient education, At present, deficiency in computing
is widespread. We believe it to be vital to the national in-
terest as well as to the welfare of the individual student
to remedy this deficiency quickly. How can the deficiency be
remedied and what will the remedy cost? (Ref. 2, p. 10.)

On the remedy:

In 1965 less than 5 percent of the total college enroll-
ment, all located in a relatively few favored schools, had
access to computing service adequate for these educational
needs. . . .

We recommend that colleges and universities in cooper-
ation with the Federal Government take steps to provide all
students needing such facilities with computing service at
least comparable in quality to that now available at the
more pioneering schools.

2. One of the major problems in providing the necessary
educational computing is the cost. . . . It is beyond the
capabilities of our colleges and universities to bear all of
this cost in this time period.

We recommend that colleges be encouraged to provide ade-
quatE—comput1n§ through govermment sharing of the cost. . . .
(Ref. 2, p. 4.

The remedy seen by the Pierce Report is principally that
of extensive Federal support for educational computing. The

emphasis is toward providing the hardware and software re-

quired for remote consoles, multiprogramming, and man-machine

interactions (Ref. 2, pp. 11, 16, 34-36, and 44-45).
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As noted in the main body of this proposal, such systems are indeed excellent,
but they are also expensive and still under development., The present proposal
makes something of an end run around the cost and availability problems of
these systems by achieving an "all-student” introduction to computation
using conventional batch-processing, while at the same time paving the way
for institutional acceptance of more sophisticated techniques when these be-
come routinely available. Right now, batch-processing is the bread-and-butter
of the great majority of computer centers, and for many would remain so for
quite a few years, even if the recommendations of the Pierce Report were
fully implemented.

In this connection, another point about the Pierce Report is perhaps
worth noting. Despite the considerable emphasis it places on introducing
all students to computation, and in particular on extending such introductions
from a few front-rank institutions to the common run of schools, no cases
are mentioned where this has been done. As far as I know, New College is
unique in this respect. Thus it would seem that interest may attach to
our efforts, the more so since our use of conventional computer facilities,
minimum faculty retraining, and minimum administrative fuss might be an

appropriate pattern for similar schools.
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FOOTNOTES

1. First classroom instruction is planned for Fehruarv 5,

1968. An earlier decisicn on this proposal would be most help-

ful in planning, but not vital.

2. ranel on Computers in Higher Education of the Presicent's

Scientific Advisory Committee, chaired by J. R. Pierce, Com-

puters in Higher Education (i.S. Government Printing Office,

Washington, D.C. 20402, February 1967).
3. Committee on Uses of Computers of the National Acadery of

Sciences-National Research Council, chaired by J. B. Rosser,

Dirital Computer Needs in Universities and Colleges (National

Academy of Sciences-National Research Council, Washington, D.C.,
1966). On "all-student" introductions to the computer: "The
broad-scale reliance of our increasingly technical society on
computer systems, formal languages, and the related probler-
solving procedures will eventually mean that every citizen should
have a basic nontechnical understanding of the field, much as

every citizen is now expected to understand something of history,

arithmetic, biology, etc." (p. 123.)

Further: 'Many have come to realize that these applications




-26-

‘ Ef the computeahave the potential of profoundly affecting
our socio-econonic Structure, our institutions, and our
standard of living. Even the well-educated man, however,
thinks of the computer as a magical box, and of its use as
ilncomprehensible. There is almost no widespread understand-
ing of the prospects or problems in the use of computer
systems.

"It will be important to the social well-being of our
country that the educated citizen understand computer sci-
ence at least as well as he now understands medicine or
mechanics." (p. 124.)

4. The Computer in Physics Instruction, Report of the Con-

ference on the Uses of the Computer in Undergraduate Physics
Instruction, sponsored by the Commission on College Phvsics,
at the University of California at Irvine, November 4-6, 1965,
5. Listed, for example, in the '""Roster of School, College,
and University Computer Centers' appearing in each annual

(June) directory issue of Computers and Automation.

6. Ao I‘io Bork’ Am. Jo Phys. 3—(1, 926 (1966).
7. R. Hart, '"Prospectus Proposal: Liberal-Arts Computer In-

struction," New College, Hofstra University, Hempstead, New

York, U.S.A.







NATIONAL ACADEMY OF SCIENCES
2101 CONSTITUTION AVENUE
WASHINGTON, D.C. 20418

COMPUTER SCIENCE AND ENGINEERING BOARD
13th Meeting Sheraton Plaza Hotel
Boston, Massachusetts

AGENDA - EXECUTIVE SESSION

8:00 P.M. The final report and recommendations of
the FCC (Data Communications Interface)
planning group to the Board regarding the
task to be undertaken for the FCC and the
longer-term prospects

L. S. Billig, Chairman, Planning Group
9:00 P.M. Progress Report on Elements of a National
Computer Policy

The Chairman, Mr. Jerrier Haddad

9:30 P.M. The Chairman's Option

Review of "Hoover Commission" draft

Review Relationship of Board Members to
Board Activities Chart - decide distribution




NATIONAL ACADEMY OF SCIENCES

2101 CONSTITUTION AVENUE
WASHINGTON. D.C. 20418

COMPUTER SCIENCE AND ENGINEERING BOARD
13th Meeting Boston, Massachusetts
The Foyer Sheraton Plaza Hotel

DAY SESSION - AGENDA

9:00 A.M, Status of the work of the Planning Group
for the Information Systems Area

Mr. Ron Wigington, Chairman, Planning Group
The Chairman, CS&E Board

9:30 A.M. Special Report on the Study on Privacy,
National Data Banks and Computers

Dr. Alan Westin

10:00 A.M. Special Report on the status of the NSF
Survey of Computer Support Patterns in
Educational Facilities
Dr. William Miller

10:30 A.M. Special Report on the program to put a little
computing into every student's life at the
New College of Hofstra University

Professor Robert Hart

11:30 AM., Presentation of an OECD program in funda-
mental research in the information sciences

Professor Caracciola di Forino, consultant
to OECD

LUNCHEON

Choice of Yankee Pot Roast, Jardiniere
or

Poached Salmon, Egg Sauce



AGENDA -9

1:30 p.M, Regular reports on the status of the
work of:

National Programs Panel "A" work

Dr. Launor Carter, Chairman

Data Base Panel work

Dr. Sidney Fernbach, Chairman

Education Panel's Summer Conference

Dr. Alan Perlis

Export Panel's Summer Conference Plans

The Chairman, CS&E Board

Status of the work of the Planning Group
‘ to outline the role of the Board in the

Standards area

The Chairman, CS&E Board

2:30 P.M. Chairman's Options

3:00 P.M. Administrative
-No. 2 Man for each Panel
-Hotel Reservations

3:30 P.M. Other

Regularized reporting by all operating Panels
on work done to support progress reports to the
Board's major sponsor

The Secretary
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.‘\ Started by president Errol Payne, a physicist,
f?,‘u,July of last year, the firm now has patent
i p%otectlon a working pxototypo and a half dozen
models of the display in the works. The prototype
’ has a 2' by 2' flat screen, made of a honeycom
“1 thermoplastic material. A scanner bar moves across
this surface, taking about 10 seconds for a round
trip. In one direction it erases the numbers, words
or pictures on the screen; in the other it deposits
thousands of tiny particles to form the images. The
information to be displayed is stored digitally in
computer core and transferred over standard telephone
lines. Speed is limited by line rates—and this
appears to be the main drawback, since it takes up to
two minutes to change the display. With wideband
service, this time would be much less.

The unit doesn't generate heat and needs no high
voltage; 5-volt logic is used. And unlike other
display meuhods now in use, the cost only goes up
linearly. This opens up such markets as outdoor
advertising, airline terminal displays, and so forth,
plus the possibility of home use since only a phone
is needed.

An added note on the low cost: the company has
set up a subsidiary to produce a toy called
Graph-~A-Magic using the same principle and selllng
retail for about §5.

IBM's ROUND HOLE FUNCH ‘ Cuess vhat? IBM's little 3.7 computer system with the

TCARDS PRGCE!

1D FOR™ JULY round~-hole punch cards is now due out in July,
presumably after any separate pricing announcements.
We hear IBM will iry to avoid the mammoth systens
~engineering effort always needed for small, small-
: system users by providing "model" applications
‘ packages for quick implementation. Language: RPG.
Going to the other extreme, the 360/85 I, or vhatever
the 85 successor will be called, is reported to have
a freon cooling system as opposcd to the water cooling
systems of the 85 and the 90 series. Maintenance
charges for the latter systems are so high, explains
one quipster, because it involves "six plumbers and a
CE." One of threec super computer prOJCCL% at IBM is
somevhere within Federal Systems Division, where a
parallel processor is being designed.

A
GROUP T0 EVALUATE The FCC reportedly has asked the Computer Science &
TATTACHVEUT TALKS Engineering Board of the National Acgdcmy of Science—
- headed by ACM ex~president Tony Oettinger-—to evaluate
1 - upcoming discussions concerning foreign attachments.

The Board is reportedly interested in acting as
interpreter at discussions, which would include AT&T,
the commission's common carrier bureau, and
communications users.

The talks may get under way this month, after the
bureau issues a public notice specifying ground rules;
. several working groups will be set up, and different
foreign attachment problems will be assigned to each.
Bureau officials are said to be "sympathetic" to
BEMA's suggestions that the burcau issue a prOfres§
report after the talks have been under way for awhile,
that written records of the deliberations should be
maintained, and distributed to all pﬂP"C%p&?tS, and
that eny participants should be able to sit in on any

group's discussion. . :
' Members of BEMA's DPG/telecommunications )
‘ ’ committiee, vho hammered out the association's basic
(Continued on page 281)
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_EQEEEEQ 62331353&3 positi9n on Fgc matters, are apparently devoting
‘ appreciable time to hammering each other.
. : Representatives of IBM and Honeywell are reportedly

fighting the othcrs. Ve are told that the argument
8ot so heated at one point recently that a majority
vas on the verge of asking chairman Yally Dowd of IBN
to resign. IBM and Honeywell don't want to fight

AT&ET on foreign attachments "because their ability to
market communications hardware isn't as wvell developed
as the other manufacturers, " says a member of the
oOpposition camp.

UCC's FASBAC: Although it's currently tied to the 1108-—considered
MODIFIED T~S by industry savants as a poor time-sharing machine—
ever-resourceful University Computing has figured out
a vay to offer T-S thru its computer "utility® network.
The Dallas cowpokes have hooked up a modified
PDP-8 (multiplexer) to a modified PDP-9 and a Fastrand
drum to allow on-line use of new software; text
editing, calculator languages and output reports.
Coming: file manipulation. The T-S system .will be
linked thru the drum to the 1108, allowing remote
batch entry of large jobs to the big beast, after the
multiplexer converts the T~S ASC11 code. Each
multiplexer will handle 28 simultaneous terminals;
they're plamning up to four multiplexers per T-S
system. '
Named FASBAC, the system is now in field test in
Dallas and El Segundo, should be available soon.

NEW T-5 TERMINAL A new San Antonio firm, Computer Terminal Corp., will
DOFFS WRAPS AT SJCC show its initial product at the SJCC. Ii's a solf.
T ow T T contained, solid-state/keyboard crt terminal aimed at

the time~sharing market, and compatible with all 7.-S

‘ services using Teletype terminals. The keyboard has
a €4~character set, and the crt can accommnodate up to I

1800 characters at one time in its 25-line/72 i
i

character-per-line Tormat, with a data transmission
rate of up to 600 bps standard. Optional: 4800 bps,
mag tape memory, ten-key adder keyboard and hard copy
printer. Gerald Mazur is chairman of the board of
the new firm. Phil Ray, president, and Austin Roche,
vp, formerly were with General Dynamics Dynatronics

division.
FEDS PAVE WAY GSA plans to release an RFP this month that will give
FOR INDEPENDENTST independent peripheral makers their first opportunity
T TTPERIPHERALS to bid directly on Federal ADP systems. The details
S have been wvorked out in extensive discussions betiween

GSA and peripheral makers the prast several weeks.

Bryant Computer Products' Dick Caveney was among the

participants; his incessant nagging is largely

responsible for convineing GSA to give the

independents a chance. .
The procurement covers a system to be operated

by the Commerce Department in parallql vith an |

existing installation---cither a 360/50 or /40— |

acquired entirely from IEM. Hopefully, the parallel

buy will show vhether acquiring indcp;ndent}y made

peripherals is more cost effective than buying them .

from the mainframe maker. . .
Four tape units, a disc, card reader/punch, and

. printer, are among the peripherals needr.:\'i. A _ ;

Peripheral bids will be accepted from mainfremers as ;

Jontinued on pase 283
<~ FOR ALLEN-DABCOCK CIRCLE 126 ON READER CAFD (Continued o:.g g 283)
April 1059 241
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NATIONAL ACADEMY OF SCIENCES
2101 CONSTITUTION AVENUE

WASHINGTON. D.C. 20418

NATIONAL COMPUTER POLICY ITEMS

Notes From The Meeting of the Board - March 11, 1969

1. R&D in Computer Hard and Software.
2. Education and training of Personnel.

3. Use, Misuse and Application of Computer in Education & Weather,
etc. (National Uses)

L. The structure of the computer industry as an element of the economy.
5. The Patent ILaw as affected by computers.

6. The Copyright Law as affected by computers.

. International relationships - ie. export

8 The structure of computing in the government (including misuse) and
Operation.

9. Impact of technology on feasibility of computer networks.

USES-~
Scientific -~ ie. Weather
Military
Industrial
Commercial
Education

Public Administration

Specific Opportunities in Government where not now recognized or used adequately.

Legislative & Judicial Cases
Personnel Managements

Education, teaching & Administration
Manpower Information Systems
Medical Information Systems

Law Enforcement

Administration of Welfare

Defense

Post Office

National Labor Systems

Physics
Weather -~ ie. International watch
Intelligence




APR-2 1 Rect

BOARD ACTIVITIES

Data Base Panel

Chairman: Dr. Sidney Fernbach
Vice Chairman:
Board Participants:
Members:  Dr. William Raub, National Institutes of Health
Dr. John Hamblen, Southern Regional Education Board
Mr. Joseph Kasputys, Department of Defense (DDR&E)
Mr. Paul Armer, AFIPS
Mr. Don Madden, ACM
Mr. Patrick McGovern, International Data Corporation
Mr. Chris Shaw, System Development Corporation
Miss Margaret Fox, National Bureau of Standards
Mr. Charles Ph111pps, BEMA
Miss Ann Lamb, Bureau of the Budget
Mr. McClure, Southern Methodist University

CS&E Education Summer Study

Chairman: Dr. Alan Perlis

Vice Chairman:

Board Participants:

Members:  Prof. Juris Hartmanis, Cornell University
Prof. Edward McCluskey, Stanford University
Dr. Robert Spinrad, Scientific Data Systems
Dr. Bruce Gilchrist, AFIPS

Export Panel

Chairman: Dr. Donald Ling, Bell Telephone Laboratories
Vice Chairman:
Board Participants: Dr. Sidney Fernbach
Prof. Anthony Oettinger
Dr. John Meyer
Members: Mr. Rudd Canaday, Bell Telephone Laboratories
Dr. William Ridgway, Bell Telephone Laboratories
Dr. Joseph Berliner, Brandeis University
Mr. Warren House

National Programs Panel A

Chairman: Dr. Launor Carter
Vice Chairman: Prof. David Evans
Board -Participants: Dr. J. Licklider
Prof. J. Rosser
Members: Dr. Bruce Gilchrist, AFIPS
Dr. Sullivan Campbell, Graphic Sciences Corporation
Dr. Butler Lampson, Berle]ey Computer Co.
Mr. Samuel Morgan, Bell Telephone Laboratories
Mr. James Rowe, Union Carbide Corporation




Board Activities _ -2-

NSF Study

Chairman: Prof. William Miller
Vice Chairman:

Board Participants:

Members:

Privacy Study

Director: Prof. Alan Westin

Advisory Panel:

Chairman:

Vice Chairman:
Board Participants:
Members:

Policy Issues Coordinator

Mr. Jerrier Haddad

Information Systems Planning Group

Chairman: Mr. Ron Wigington, Chemical Abstracts Service
Vice Chairman:

Board Participants:

Members:

Standards Planning Group

Chairman: Dr. Walter Hoffman, Wayne State University
Vice Chairman: Mr. Willis Ware, RAND Corporation
Board Participants:

Members :

Data Communications Planning Group

Chairman: Mr. Lewis Billig, MITRE Corporation
Vice Chairman:

Board Participants:

Members:
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Ronold L. \quy' n, Dircctor ' o s \_*. o
- Reseorch end Do n?o'vnll ¢

April b, 1959 Loy
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Professor Anthony G. Oc
Aiken Computation Lﬂbov _ :
RoOm 200 ) chtl”(iChL RBSTRACTS SZYilE
H{LI“VE’.I“@' UHJ..VGI(‘SZI.'(}:)’ . . A DIVISION OF THE ANERICAN CASAIiCAL SACIETT
Cambridge, lass. 02138 ’ '

Dear Tony: .

Enclosed are some notes I have prepaved s & result of our visit
with Dr. Beker end a subscquent telephone conversation with John Griffith.
I e interested in your reaction to these points and suggestions for
improvement. I would intend to use such notes as "pump priming” to get
the planning group sterted. [

5]

I an still considering the selection of individuels to invite to
Yerticipate in the plenning group “ﬂo/@“ the final panel. I have nmore
then cnough nemes to consider elready, end I expect to receive some
edditionel recommendations from Ken Lovey and John Grifiith.

The nininun categories of knowledge that I think should be repre-
sented on the final panel ere: ' '

1) A Librarian ccmpetent in eppl

icaticn of ccmputers.
2) Somcone frea BTI, beceuse of their traditions systems epproach"
and habit of econonic evaluaiion, .

3) An information science reseercher.
L) A man-mechine experimentetion expert. _
#8) A person employed by & computer qanufe turer, prefervably with
both hardiere er d softwere compatence.
6) A prectical information system designer or operator.

=0

s tine, no
tions es suit-

.

I am undecided ebout & government cwmployce but tend, et
to incluvde one es & ponel mamber, buv use .observer inviit
eble. '

thi

ck ¢k

I will be in touch vith you shortly to discuss individuels pb be
invited, . il

—

Sincerely yours,

Y
Ronald 7. Viginguion
Rl e

¢cc: Mr, Johan CGriffis
Mr. Verren C. }".01'-.::5- e

THE A0 STAYVE HFHVEASITY- CILUNIBYS, D10 43233014 /255 5322
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Draft Scopz

The pucrposes of this Pancl gre:
computer scicence end engineering to

national nccds for information systems of ell types end to deter-—

mine the extent to vhich present sctivitics ere sufficient or

-deficient to provide the basic principles end information processing
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3) end tbuu, to focus nationzl ettention on vhere resouvrces shouvld

directed to essure the developuent of the needed principles end
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capabilitics in & form that can be widely uscd.
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ific mission orientetions, ete. Hovever, the totel picture has no

¥eal coherence.

fhere have been many study groups, coordinating committees, end
evaluation tesk forces vhich have struggled with various aspects of the
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Dr. Alan F. Westin :
Department of Political Science
Columbia University
Fayerweather Hall

New York, New York 10027

cc: Végrreu House

# APR 21 Recw

NATIONAL ACADEMY OF SCIENCES
2101 CONSTITUTION AVENUE
WASHINGTON. D. C._ 20418

Reply To: Aiken Computation Lab.
Harvard University
Cambridge, Mass. 02138

April 14, 1969

Dear Alan:

Like every other member of the Board, I was very sorry to learn of

your child's illness, and I very much hope that everything is under
control now.

Following my telephone conversation with you regarding somz of the

questions John Coleman raised, I drafted the enclosed reply. The Board
reviewed the draft at the meeting vhich you missed. The draft was
adopted unanimously.

I have therefore taken the liberty to have the reply typad in final

form and enclosed it with this letter for your review. If you find it
reflects your understanding as well, I should be grateful if you would
merely put it in the stamped, addressed envelope that is also enclosed
with it end send it on to John Coleman. Do not hesitate, however, to
return it to me if there is any sin of omission or commission which you
would like me to avoid. Best regards.

Sincerely yours,
./

PRt
L}
: .

L NP

Anthony G. Octtinger

!

John Pierce




NATIONAL ACADEMY OF SCIENCES

2101 CONSTITUTION AVENUE
WASHINGTON. D.C. 20418, .
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Reply To: Ailken Computation Lab,
Harvard University
Cambridge, Massz., 02138

April 17, 1969

Mr. John Coleran oo e A TS
National Acadenmy of Sciences ‘
2101 Constitution Avenue
Washington, D. C. 20418

Dear John:

I have discussed the questions raised in your letter of February 26 with

Alan Westin and with the Board. I believe that the following statement reflects
a firm cousensus of the Board.

We are all aware, Alan Westin more than anyone, that the subject of his
proposed study 1s of the greatest sensitivity and that, therefore, it i3 of the
utmost importance that this study be conducted in an atmosphere favoring the
highest degree of scholarly objectivity, free from undue pressurcs or bilases

yet, on the other hand, free from compronlses made solely to avoid controversy.

It has been wade abundantly clear in the proposal that an advisory pancl
will be created that will “"insure that najor viewpoints and contrasting positions
on the basic igssves involved in data banks would be brought into the deliberative,
research and repoxting operations of the project”. The names listed on page
13 of the propesal clearly veflect the Board's appreciation of the nesed for
balanced representation on this panel. The Russell Sage Foundation shares these
concerns with the Acadenmy and has suggested men like Charles DeCarlo ond
Frederick Hosteller as candidates for the advisory group.

It is clearly essential that the advisory panel be so erganized as to assure
the objectivity of the study both in substance and in appearance. I enticipate
no difficulty in selecting a group of men of sufficient stature and integrity
and broadly representative enough to meet this goal so far as 1t 1s humanly
possible to do so.

Westin and I have both spoken to Herb Simon to assure that his views and
those of NRC's Division of Behavioral Sclences are fully token into account and
to help us assure that the questionnaire to be used in Westin's study will reet
the highest standards of objectivity and professional competence.

We are awvare, of course, of the fact that mewmbers of Academy Boards or
Comnittees do not receive fees for their services except, as you state, under
very epecial circumstances. The precedent of paying fees to people who devote
a substantial porticn of a sunmer to intemsive studics for the Acadenmy sujgests

that the present case falls quite safely within these H??;q»?t?geﬁs?pjﬁpﬁﬁ
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#ire Joha Coleman April 17, 1969

Westin nill’spaﬁd 2 suditantial postion of hiz tirme over a period of 20 wonths
planning and exacuting ﬁ“ s'ﬂa; end wanaging 4ta staff, o

Indeed Professor Westln called this problon o uy sttention from 2ha
earliest days of ocuy converzatlions regarding this project, repeatodly urging
13: na taxs mizht ba sic pler 1€ somcone clge were to direct {t., I fole, and
the vapagenment of the Rus sell Sage Foundatiom cbvi iously agreed, that p rofessor
Ve ctiu iﬁ co u-quzly fitted by b“chcrouzd, ebilities pnd 1nﬁ@rezt to dircet
this project, that his agswaption of the divectorship would be esgontial to {rs
guccsss, I thevefore prevalled on hin ¢n saveral ogcasions to perseverc,
fceling that ho could rake outs standing and unique contributions both a3 &
eubey of tha Board end ag director of this project.

It is clearly essential that Prefessor Westin sbatain from any Roazd vote
concerning the management op review of the project. Given tids stipulasion end
the furthor mechanizm of the speclal advigory panel, I om convinced thag
complets ascurance can be given of tho integrity of the review and wERAZEmIAL

process for this study,

I stronzly fo21 a need for tha Poard to coteblish a ’ivm p””C‘u‘”i in sugh

pratters, Wa ars already end will continue to ba concerned with o variaty of

- iszves of the greatest sanslitivity. By the very virtue of trﬂir selactic:
for statura, corpetence and brxoad vepresentatio By some monbers of cur Noard ara
bound to be partics in oze way or ansthay o vatters e bafore the hoawvd,
We cannot afferd the lwmry of digqualifying a ran entiraly from the Board's
work beeause seible involvenent o3 a party in somn foacet of thie wark,

o 31¢
Instead, rs vs INCY, tha Doard has been e¢a feﬁ“lly salacte
repreneatation and special care has besn cxerelnad {n othor g
like cuy export panel aud tha data cormunications plonning grow
full and ff expresslon of contending professienal points of

00

this project beye ) Lﬂq*d

he Couvncill of th | 1 e It iﬁ nﬁhol in
Dr. Bein'e lotter o uary 25 that "the formal rep resulting from the
study be isaued by the Natlenal Aca demy of Selences and that Russell Saze
Foundation resexve the right to possible pudblication and copyrizht of tha
volunze that Dr. Westin will vrite". It 4s oy understendiang that the Russell
Sage Foundatfon will follow for this volume its waual practice of pricing tha
book for break-even sales, and that the question of royalties to aayona
therefore decs not even arisae.

I should & d

Siucerely yours,

Anthony G, Oettinger

Chairman
Cenputey Science and
Esgincaring Beavd I
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cc: " VWarran illouss
Jehn Pierea
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FOR RELEASE UPON DELIVERY THURSDAY MORNING, May 8, 1969

GALLACHER DISCLOSES CENSUS BUREAU REFUSAL TO DIVULGE NAMES AND

ADDRESSES OF JAPANESE~-AMERICAN CITIZENS AFTER PEARL HARBOR,

In'teétimony before the House Subcci 'ttee on Census and Stetistics
this morning, Congressman Cornelius E, Gall:gher disclosed that the Bureau
of the Census had resisted strong pressures to reveal the names and addresses
of Japanese-American citizens shortly after Pearl Harbof. "To its everlasting
credit, the Bureau of the Census demonstrated a higher devotion to the Consti-
tution than did many of those who were responsible for the creation of detention
camps for our fellow citizens who happened to be of Japanese ancestry, One
nust conclude that the abuses which have aroused justifiable fears of invasion
of privacy in other areas of the Federal establishment do not exist at Census,”
the Congressman declared, .

Testifying for the third time in the subcommittec's continuing investi~
gation of the 1970 Census, Callagher opposed the use of jail sentences for
failure to comply. "The threat of imprisonment to gather information which
{5 o vital to our Nation seems to me to escalate a subtle urging toward good
citizenship into outright coercion," Congressman Gallagher continued,

Noting that several Congressional investigations had caused Federal
egencies to assume a more responsive position, Congressman Gallagher comncluded,
“The Congress must continue to insist upon a balance betwecen pfotectiﬁg

eg=-

irericans from unwarranted invasions of personal privacy and the need for 1

3 a o - 2 "
{timate information necessary to understand and lead our complex society,

TESTIMONY ATTACHED

Zantlemen:

The testimony can be obtained if desired.

W. C. House
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I. The Chgzﬁg

A succession of reports have addressed themselves to various aspects of
the needs and uses of computers in univqr§itics and colleges., The first of
these, the Rosser Report, "Digital Computer Nccds4in Universities and
Colleges", Publication No. 1233, National Academy of Sciences, 1967,
addressed itself to particular needs and uses of computing in universities
as well as the history of both within the universities. The second report
was the Pierce report entitied, "Computers in Higher Education", Report of
the President's Science Advisory Committee, The White House, Washington D.C.,
February 1967. This second report addressed itself to the computation
facilities for universities, the use of computers in teaching and the
educational needs of colleges and universities. The third report, the
COSRIMS report, National Academy of Sciences, 1968, addressed itself to
needs for support of research in the mathematical sciences. This report
made a special appeal for increased support in the area of research for
computer science. These three reports have been very helpfﬁl in guiding
nétionél policy in a very general way. There is a great need now for a
report more directed toward the style considerations, man power considerations,
and organizational and financial considerations for the research and teaching
programs as well as for the institutional service programs in the universities.
None of the previous reports addressed itself to the jgstitutional service

, the

[6)]

programs, that is, the use of computation in the administrative area
libraries, student records, and so forth. There are a number of important
guestions to be answered on the basis of current investigations. All of

these are connectbed with how to better utilize available resources. Should

colleges and universities find small, de-centralized computation centers,
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e Should they join in regional networks, should they join in big brother
. relationships, what are the factors that will contribute to the success of

any one of these kinds of programs? There is a variely of experience now

¢
available to draw on in each of these areas,and a national study that could
provide guidelines for govermment policy and for guidance of the universities

and colleges would be of immense importance at this time.

ITI. Plan of Attack

This proposal is for a.lé;month study into the needs and opportunities
of universities, colleges, and junior colleges in the area of computers fo
(1) their educational programs, (2) their research programs, a;d (3) their
institutional services (administrativo, etc.) programs. The proposal
is not infended to carry out research in these areas, but is intended to
accumulate and interpret information thatbis now available or may become
available.

This study would address itself to such questions as:

1. VWhat seguent of the educational programs are receiving the most

attention in colleges and universities, and vhat segments are receiving

relatively little attention?

2. What will be the impact of the deficiencies uncovered above?

3. What are the experience factors of the colleges and universities

in terms of the amount of computer time or money needed per student

per unit of instruction for various types of courses, what kind of

faculty attention is required, what kind of manpower and computer
systems are available to provide these services?

i, What factors would contribute most to the success of a regional

. network shared by a number of colleges and universities? What factors

would contribute most to the utilization of small, independent compubters?




current plans of univers and colleges

in the institutional service programs, that is the administrative

data processing, libraries, etc.? What cost data is available on these
~ - = - & 3 - - i ! ° ) ] 8]
progrems, what threshold has to be obtained for the success of these

programs? What other factors might contribute to the success or Ffailure

of institutional service programs involving use of computers?

The study group would plan to utilize the information that is being
accunulated at a number of universities engaging in their own self-gtudy
as well as the information accumulating at regional centers and a number of

-

other institutions that have achieved success with one style or another of

jov)

computer utilization. It would also look into what factors contributed to
the failure of certain styles of utilization in institutions where this

is known to have occurred.

TII. Budget

The budget is for a project from August 1, 1969 to July 31, 1970.

s
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BULGET

Direct Costs

Project Head

Full-time one month August 1969 & 000

Full-time one month July 1970 v 2

No charge for remaining 10 months
Executive Director

Full-time 14 months 26,000

Overhead and benefits ?
Three student assistants at 1/2~time, 3 months each

(or l/h—%ime for 6 months)

One on Teaching Requirements 1,000

One on Research Requirements 1,000

One on Institutional Service Programs 1,000
One student assistant 1/2~tjmo for 6 months 2,000
One secretary full-time for 12 months . 6,600
Materials and Services (including telephone) _ L 000
Travel 5,000

Subtotal $ 51,600

Academy Expenses - Overhead (?) j;*iﬁ)

TOTAL
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DRAFT Report of NSF Survey Panel
W. F. Miller, Chairman
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Introduction: The Charge
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The panel was charged with the investigation of patterns of support
from the computer industry to the colleges and universities of the country.
The panel undertook the survey of a few companies in the computing industry
and a number of the officers of colleges and universities. Our approach
vwas to see on the tasis of a quick sample whether we could identify any
changing patterns of support and whether it was necessary and/or useful
to go into a second phase. The companies and universities sampled and
interviewed are listed in the appendix with the written replies from their

representatives.

Academic Discounts

One of the forms of support to colleges and universities that has
been most prevalent until recently has been the academic discount (or
educational allowance, as it is sometimes called) for computing equipment.
The usual form of such support was a discount by the manufacturer for
Qither the purchase or the rental of equipment. There have been some
restrictions on the utilization of the equipment so acquired but the form
of these restrictions has also changed over the years.

Before 1962 the IEM educatioﬁal allowance agreement prohibited the use
6f the discounted machine for "sponsored research". Sponsored research

here referred to work done by faculty and/or students on a federal government

contract or grant. In 1962, IBM changed the nature of this restriction




1o prohibit élassified research or research not done as a part of the
academic mission of the university or college. Their decision to change
was based on the idea that ?hey could not police source of funds but

could better judge on other criteria such as openness and the association
7ith faculty and students.

A second restriction imposed is if the equipment is resold within a
five-year interval after purchase, the educational institution must rebate
to the.manufacturer a pro-rated amount of the discount.

The amount of discount made available to the colleges and universities
has been decreasing over the last several years. There are a number of
forces clearly moving in the direction of the elimination of this form of
support to colleges and universities. In the mid-1950's the discount was
often as high as 60 percent; that is, the college or university would pay

Lo percent of the listed price of equipment.l This discount would apply
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either to the purchase of equipment and subsequently to the equipment maintenance

contract, or to-the rental (including maintenance). In the case of the

rental contracts it was common Tor the university or college to pay 4O percent

of the first shift rental and be permitted to utilize the equipment on as
many other shifts as possible with no additional charge. Discounts have

been decreasjnge in percentage until currently they are about 20 percent

average over the whole line of equipment for IBM and either about 20 percent,

or in many cases nothing,3 from other manufacturers.

1. Reference will te to a specific contract still being identified.

2. G.S.A. reference (1966)

3 Ietter from James G. Miles, Vice President, Control Data Corporation,
W. F. Miller, Stanford University, 13 March 1967.
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In the opinion of the panelists and the representatives of academic = e

®
institutions surveyed, the academic discount was a very important form of
support in the early years. It contributed immensely to the growth of the
computing industry in the country. The computing industry grew in its most
spectacular growth "from the ground up". When the colleges and universities
began to graduate engineers, scientists, business school graduates, etc.,
who had been introduced to computing through introductory courses (and
often had taken advanced coufées in computing), they began to introduce
computer methods into their respective businesses. This in turn stimulated
the great demand for computers and the spectaculsr growlh of the computer
industry in the early and mid-1960's. There is no doubt that the colleges
and universities who first introduced large teaching programs in computing
would not have been able to support these educational courses on such an
extensive scale without the tenefit of the academic discount.

L
Before the so-called Carnegie decision the colleges and universities

were able to tréat the academic discount as a gift and utilize that contri-
tution solely for support of their educational and unsponsored research
programs. This practice was eventually disallowed. Also academic discounts
began to decrease in percentage contribution. Colleges and universities now
have to look to other sources of support for their computing equipmént to
carry out their educational programs. )

Tt is quite clear to the panel thst this form of support will soon be

very small or completely eliminated. Control Data Corporation” has

Carnegie Institute of Technology (196k4) ASBCA No. k299, 1964 BCA  h026.
rental - A non-profit institution contractor
sponsored regsearch could not 1nc}udn the

Credits against computer

: using an IBM 650 couputer for . )

. full rental for the computer as a research cost under a cost-reimbursement
contract since it was allowed a 60-percent deduction in rﬂnt?l payments

for a so-called educational contritution regardless of whether or not the

. _ ot
prerequisite to the taking of the deduction was fulfilled.

=5 =
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I completely eliminated the academic discount. It does support research at

the coll
the colleges and universities in areas of interest and/or unusual merit.

The IBM Corporation5 has indicated that their tendency is toward unrestricted
grants of a general type. In the interview with Dr. Spinrad of Scientific
Data Systems he made it clear that the academic discount was utilized only
when necessary to keep them competitive and that they followed the lead of
the larger companies in this area.

There is an additional force that will very likely contribute to the
vanishing academic discount. In the anti-trust suit of the U. S. Government
against the IRM Corporation,6 the IBM Corporation is charged with the
utilization of the academic discount as a means of affecting a monopolistic
position. It is clear that the recommendation will be to enjoin IBM to
cease'and desist the offering of the academic discount. In the civil suit
of the Control Data Corporation against the IBM Corporation,7 CDC also
charges IBM with damaging them through use of special pricing mechanisms
to control the market. These pressures will certainly encourage IEM in
the direction of the elimination of the academic discount whether or not
the Control Data Corporation and the Justice Department suits are successful.
It is clear from the letter of Dr. Piore that IBM is tending in that

direction anyway.

5. ILetter from E. R. Piore, Vice President, IBM Corporation, to
A. G. Oettinger, Harvard University, 19 February 1969.

6. Civil Action No. 69 CIV.200, U. S. District Court for the Southern
District of New York, Filed: January 17, 1969. See COMPLAINT § 20(d)
end PRAYER § L.

7.  Civil Action No. 3-68-312, Filed December 11, 1968, in the District
Court of the United States for the District of Minnesota Third
.' ' Division.. COMPTAINT § 23(f) FRAYER FOR RELIEF £ (2).

N T

44_____________;_____________________________------II-IlIllllIIlIl........-.l.............l.l
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Aside from the area of the academic discount, the trend for support
of research and teaching seems to be taking two different turns. IBM on
the one hand is tending to turn toward a general university support and in
the form of funds that may be used at the discretion of the president of
the university and may notl necessarily be directed toward computer research
or computer education. Control Data Corparation and Scientific Data Systems
on the other hand are emphasizing support of relatively specific research
projects that might be aimed at advancing the capabilities and techniques
of the computer industry. These two tendencies are leaving a widening gap
in the area of general educational support of the universities and colleges.
These institutions are having to turn to other sources of funds, both
interﬁal and external, for their teaching and general educational programs.
The support of Scientific Data Systems and Control Data Corporation is
normally aimed at those facilities whichvhave acquired their company's
machines. In any case, there seems to be no indication that there are very
large amounts offered in support of research although we are unakble to get

precise quantitative data.

' - Lo R L ot
8. "Practice and Procedure for Sponsored Research”, Control Data Corporation,
. . cQ
. Minneapolis, Minnesota, March 22, 1968.

-5 -
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Draft of letters to be sent to educational institutions.

Dear Mr.

The Computer Science and Enginecring Board of the National Academy of
Sciences is conducting a census to assess the impact of industrial support
on computer-related activities in educational institutions. This study is
being carried cut under a contract from the National Science Foundation.
We believe that the results of this study will be invaluable to the Board
in its deliberations and recommendations concerning support for computers

and computer scicnce.

We are initially interested in determining the internal and external
factors which impact the nature and effectiveness of industrial support.

We would like to inquire:

1. In what forms do you now receive industrial support for computing
from. equipment manufacturers, software companles, or user companies
such as banks, oil companies, and so forth? By forms of support we
would include equipment discounts, unrestiricted grants, value received

research contracts, or other.

.
4

2 Can you Tully take advantage of this support or are there
auditing or government research administration policies that are

detrimental to this end?

3. Do you have any policies within your own institution that
restrict the form in which you can receive industrial support?

We should like to set up an informal interview between the appropriate

pers

on in your institution and Professor W. F. Miller of Stanford University

who is chairman of the Board panel that is conducting this study.

Would you kindly let me know at your earliest convenience the person

to whom we may speak on the topic.

Mr. Lyman Spitzer, Chairman

University. Research Policy Committee

Princeton University
Princeton, New Jersey 08540

Mr. W. ¥. Miller

Associate Provost for Computing
Stanford University

Stanford, California 94305

Respectfully,

Anthony G. Oettinger
Chairman, Computer Science and
Fngineering Board

Professor James G. Brophy

Vice President for Academic Affairs
T1llinois Institute of Technology
Chicago, Illinois 60616

Professor A. G. Norman

Vice President for Research
University of M i
Ann Arbtor, Mi

o




This is a draft of a letter to be sent to the manufactﬁrers and

‘ software houses Tor the NSF study on patterns of industrial
support. There will be one each for IBM, Control Data Corporation,
Scientific Data Systems, and UNIVAC. The addressces are listed below.

Dear Mr.

The Computer Science and Engineering Board of the National Academy of
Sciences is conducting a census to assess the impact of the industrial - .
support of computer-related activities for our educational institutions.
The study is being carried out under a contract from the National Science
Foundation. We btelieve that this information will be of great importance
to the Computer Science and Engineering Board in enabling it to make its
recommendations on national programs.

We are principally concerned with the internal and external factors
vhich contribute to policy of the industry. In particular, we should like
to determine:

1. What needs in the educational institutions does your company
believe it is meeting?

2. What direct or indirect returns do you expect for your company
or for the computer industry in such areas as manpower training,
research and development, or sales?

e What facets of federal govermment policy such as taxation,
research support, or research administration influence the type
or level of industrial support?

We should like to set up an informal interview between the appropriate
officer of your company and Professor W. F. Miller of Stanford University
who is chairman of the Board panel that is conducting this study.

Would you kindly let me know at your ecarliest convenience the person
to whom we may speak on the topic.

Respectfully,
Anthony G. Oettinger

Chairman, Computer Science and
Engineering Board

Dr. E. R. Piore ,

Vice President and Chief Scientist Mr. Williem Norris, President
IBM Corporation Control Data Corporation
Armonk, New York 1050k 8100 3kth Avenue South

. Minneapolis, Minnesota
Mr. Max Palevsky, President

Scientific Data Systeus Mr. Fletcher Jones, President
1649 Seventeerth Avenue Computer Sciences Corporation
. Santa Monica, California 1901 Building, Suite 1900 B

: Century City, Los Angeles 90007
Mr. R. McDonald, President
UNIVAC

Box 8100

Philadelphia, Pennsylvania

;—
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March L4, 1969
W. F. Miller

Summary of Interview with Dr. Robert Spinrad

M

Vice-President, Programming
Scientific Data Systems

SDS does not make grants to universities or colleges.

Academic Discounts are on the basis of field experience. SDS views

universities and colleges as a source of business (like any other
source of business). Field experience means that SDS follows the lead

of larger companies such as IEM and CDC.

Research and D{yclopmeht Contracts to colleges and universities are

mostly on a services rendered basis. Spinrad described this support
1" .« 9 i i - o 2 d
as enlightened self-interest"”. The R and D contract may not call for
e

an immediate payoff, but SDS does not engage in very much (if any)

speculative R and D.

SDS has a summer student program intended to introduce students to SDS

and to computing research and development. Tt has as a secondary goal

the support of students.
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AT 10O N n \
DIVISION
EXECUTIVE OFFIcEs
i P.O. BOX 8400, HLADELPHIA, PA. 12901 « TEL. (215) 646-2000

January 24 : 1969

Mxr, /\n'i:hon;\,f G, OGt'iif’,]lff(r)‘g Chairnman
Conputer Science g J)z‘;gj.m?w'j,zig Boaxrd
Aiken ¢ ouiputation Lab,

Harvarq Uni\'(:r:;:ity

lass, ‘02138

—

Canbridge,
«

Your lettcr of January 21, 196¢ to
Mr, McDonal d has been turned over to My, Frank D,
Swvecten, Vice Pre sident of J’(.\J'::(m]‘v.(.-']., for response,
My, Swveceten 1g currently out of the country and will
not be back untii February 3, As soon as he returns,
your ldetter will be called {10 his attention,

SJ‘nceroly,

Js R, Stahl, Dircctor

it
Employee Bene

JRS :dmh

CC-F, D, Sweeten




Intanors InsTiro TE OF TECHN QOLOGY
CHICAGO soaia

OFFICE OF THE VICE PRESIDERT

January 28, 1969

Mz». Anthony G, Octtinger,

Chairman, Computer Science
& Engincering Doard,

Aiken Computation Labos atory,

Harvard University,

Cambridge, Mass, 02138

Dear Mr, Octtinger:

A relatively small {raction of our financial support for
IIT*s computer related activities is derived from
industrial sources, with the exception of educational
allowance for equipment purchases., We will, however,
be pleased to meet with Professor W, F, Miller to
discuss our situation at his convenience. Prof. Miller
should make arrangements for his visit with my office
(312/225-9600, Ext, 521-522) for I feel he should mect
with mc as well as Professor P, G. Lykos, Director,
JIT Computation Center,

We are most pleased to participate in this effort of the

Computer Science and Engineering Boaxd.

Very truly yours,

.

James J, Brophy
Academic Vice President

JIB/dla

cc: Professor P, G, Lykos
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THE UNIVERSITY OF MICIHIIGAN
ANN ARBOR, MICHIGAN 48104

~y

A. G. NORMAX
Vice-President for Reseaich January 28, ) 969
. 26, 18

Dr. Anthony G. Oettinger, Chairman

Computer Science & Engincering Board

Aiken Computation Laboratory ‘
Harvard University

Cambridge, Massachusetis 02138

Dear Dr. Octtinger:

In reply to your letter of January 21, we will, of course, cooperate in

supplying your committe the information requested, though frankly we are
becoming a little tired o
the National Science Foundation. You arg, of course, aware of the very

extensive one handled by the Southern Regional Education PBoard last year.,

e
f responding to sub-contrac ted questionnaires from

I believe that as far as the University of Michigan is concerned the
answer to the spzcific UU(‘SL]’)W% you pose are:

(1) There is very little industrial support for cozm)uuru, cijr”c“L or indirect,
other than that which may be present in setting leasing rates or purchase
prices to educational establishments gencra 111y .

(2) & (3) There are no constraints that would inhibit acceptance of support

For more detailed information, I would suggest that Professor Miller
get in touch with Dr. Robert Bartels , Director of the Computing Center, (area
313) 764-2412.

Yours sincerely,

A. G. Normat

AGN/my

CEL Dr. Rohert Barizls




1/ A~
/h/ /3 S CORPORATE HEUADQUARTERS
L e——————— 8100 34TH AVENUE SOUTH, MINNEAPOLIS, MINNESOTA 55440 / 612-888-5555

13 NMarch 199 [15W'*““~wyw

Professor William F« NMiller
Stanford University

Computer Sciences Department
Stanfords California 94305

Dear Bill:

It was a pleasure to talk with you this morning regarding the study
that you are conducting for the National Academy of Sciences re-
garding the impact of industrial and financial support of computer-
related activities for educational institutions {1 refer to Anthony
Oettinger’s letter of January 21, 1959 to William C. Norris:
President of (DC.1}. :

I am enclosing two copies of (DC’s PRACTICE AND PROCEDURE FOR SPON-
SORED RESEARCH {revised 11/22/bL8} that best states (D(’s objectives.
policies and procedures for sponsored research- .

As I mentioned to you this morning: two years ago (DC changed its
policy with respect to grants to universities and other non—-profit
research institutions from a policy of granting discounts in prices
on computer systems to a policy where we will quote only full list
prices on computers to education and research institutions: and at
the same time consider the sponsoring of research programs by which
(DC pays the qualifying institutions for research work to be done on
programs of interest to (DC and/or which (DC believes have unusual
merit. UWe have specifically concentrated in the past two years on
grants re hospital/medical and CAI: as well as the development of
specific new softwares and applications.

I believe this generally answers the question raised by Dr. QOettinger’s
letter.

I will look forward to seeing you at the time of your forthcoming trip
to Minneapolis to view the ?b00 computer and STAR. I would also
appreciate the opportunity to schedule you to see some of our systems
directed toward some of our business management data systems in line
with Stanford University’s interests. '

Very truly yours,

CONTROL DATA CORPORATION
7 / - ’—_l . \’
o )0

.

® . ..
James G. Miles

Vice President

JGM: fah
encls.

L







OCDE OECD

ORGANISATION DE COOPERATION ORGANISATION FOR ECONOMIC
ET DE DEVELOPPEMENT ECONOMIQUES CO-OPERATION AND DEVELOPMENT

‘ DIRECTION DES AFFAIRES SCIENTIFIQUES
DIRECTORATE FOR SCIENTIFIC AFFAIRS

Téléphone : 870 76-00 ) 2, rue André-Pascal, Paris-16¢

Référence : DAS/CSI/HR/69. 40 Télégrammes : DEVELOPECONOMIE 4
Telex : PARIS 22033

23rd April, 1969

Dear Professor Oettinger,

I am writing you to explore the possibility of
having Professor Caracciolo di Forino, a consultant to the
OECD, and possibly others, come to Washington to address your
Computer Science and Engineering Board about an OECD programme
in fundamental research in information sciences -~ particularly
programming theory and men-machine communication tools.

From your correspondence with Professor Caracciolo
di Forino, you are undoubtedly aware of the general outlines
of this programme. In addition, you and I had a brief
telephone call on this matter when I was in New York in
February. Let me, if I may, refresh your mind as to what it
is we are doing and why.

The Committee for Science Policy of the OECD
started last year to underteke a study of the situation in
fundamental research in a few interdisciplinary subjects within
the Member countries of the OECD. The Committee set up a sub-
eommittee under Professor Aigrain (France) to examine which
subjects should be selected for study, and to develop a
methodology of such a study. The Aigrain group selected three
subjects for a first study, one of which is fundamental research
related to information sciences and linguistics. The title of
the subject to be examined, as well as its content, has changed
somewhat from discussion to discussion and a precise definition
has not yet been agreed. A tentative listing of what we are

wd »

Professor Anthony G. Oettinger,
Aiken Computation Laboratory,
Hervard University,
Cambridge,
Massachusetts 02138,

‘ Etats Unis.

c.c. United States Delegation to OECD
Professor Caracciolo di Forino




concerned with might be called fundamental research in informa-
tion sciences with the following major research areas:

i) General linguistics or semeiotics;
ii) Programming theory;
iii) Man-machine communication tools;
iv) Information processing system design,
specification, implementation, documen-
tation and evaluation.

We are specifically not concerned with the historical develop-
ment of natural language, the relation between languages,
thought, and behaviour in human beings. We are also not
directly concerned with computer hardware.

The objectives of these studies are first to give
science policy makers, particularly in the European Member
countries of OECD, an appreciation of the present situation
in a new multi-disciplinary field such as fundamental research
in informetion sciences. The situation means: How many
people are working in the field? In what institutional arrange-
ments do they do their work? What is the mobility of the
workers? How do they communicate with each other? To what
extent is their productivity limited by funds, administrative
structures, equipment, availability of jobs, etc? What is the
rate at which students are being produced, and what are the
opportunities for such students? as well as problems that may
be more specific to the field under concern such as, possibly,
the distortion produced in fundamental research by the demand
for applied research.

A further objective of the study is to provide some
guidelines to governments on steps the governments might take
to improve the present situation. In particular, if a
government wishes to see this field grow faster than it is
presently growing, what are the steps it might take? For
example, a government may wish to set up a government industry
patronat group to mastermind development operating out of some
government bureau, or it may foresee such desirable steps as
creating new university chairs, encouraging the setting up of
a research council sub-group, or supporting the creation of a
journal, or a Gordon conference, or setting up a large size
institute. In addition, there are a series of steps that might
be taken by a number of interested governments, such as an
international fellowship scheme, or an international matching
fund, or developing applied research projects in an inter-
national development scheme that might aid the field to develop.

-




The study itself will be guided by Professor
Caracciolo di Forino, Professor Nivat, Dr. Nygaard.
Dr. Schutzenberger, Dr. Landin, and Professor Samelson. ;
These gentlemen will consult with their colleagues in the field,
particularly within the European countries, and will visit some
20 laboratories or centres, both in Universities and in
industrial establishments, to determine what are the bottlenecks
for growth in the field.

Although the study is primarily aimed at the situa-
tion in Western Europe, it would be extremely desirable if the
United States, Canada and Japan, who are the non-European
Members of the OECD, participated in this study. The dele-
gates from these three countries to the OECD indicated a
considerable desire on their governments' part to take part in
such a study, if the role of these non-European countries could
be clearly spelled out. In particular, Dr. Ivan Bennett,
representing the U.S.A., indicated that the U.S. was examining
its position in order to see who might coordinate such studies
within the U.S. I have had personal correspondence with Dr,
Charles Falk of the National Science Foundation who indicated
to me that N.S.F. might be prepared to carry out a parallel
study in the U.S. corresponding to the European studies, if
and when the N.S.F. is convinced as to the practicality of
doing so in such a large country as the U.S.A. Dr. Falk is
awaiting a definition framme of the fields under study, as
well as a more detailed plan of the modus operandi, before he
proceeds to see whether the N.S.F. is prepared to join.

We strongly feel here that a U.S. study would be
extremely valuable to the overall examination of the develop-
ment of fundamental research in information sciences, because
it would give a comparison of the problems being faced in
the U.S.A. with those seen in FEurope, as well as some ideas of
the relative magnitude of the efforts underway. I personally
think such a study in the U.S. would also very strongly benefit
the U.S. science authorities in their decisions about the
allocation of funds for their programmes.

I am therefore writing to you in advance of any
decision by the U.S. to actively participate in this basically
European focused programme in order that we may explore the value
of Professor Caracciolo discussing these matters before your
Computer Science and Engineering Board of the National Academy
of Science. Tt would seem to me that it might be very useful
for the OECD study if Professor Caracciolo di Forino were to
gain some advice from your Board on the problems and conditions
to look for within the European study. Reciprocally the

sof e




exposure to the ideas brought forth by Professor Caracciolo
di Forino might stimulate the members of the Board to examine
the value to be obtained by a similar study in the U.S. I
would imagine that something between one and one and a half
hours devoted to a speech and questions would give adequate
time' for your Board to deliberate on this matter for a first ;

time.

When we spoke in February you indicated that your
Board might meet in May at which time 1% might be desirable
to hear about the OECD programme. If my suggestion is
acceptable to you, would you kindly enswer me fairly promptly
in order that Professor Caracciolo di Forino, and possibly
others, may arrange to be in Weshington on the appropriate

date.

T enclose some information which may further explain
what it is we are trying to do.

Thank you in advance for your consideration, i

Yours sincerely,

N FocunA_

Hilliard Roderick

Head of the Division for International
Cooperation in Science.
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ORGANISATION FOR ECONOHIC RESTRICTED
CO-OPERATION AND DEVELOPLENT

Paris,:i7th December’l968 * - .

‘ ‘ ' SP(68)18
' Scal
sely 2 Or. Engl.

COMITTEE FOR SCIENCE POLICY

PROBLEMS AND PROSPLCTS OF FUNDAMENTAL RESEARCH

IN SELECTED SCIIZNTIFIC FITLLDS

(Note by the Secretariat)

. At its 7th Session on 2nd and 3rd July, the Committee
decided to appoint a Working Group to establish the objectives
and scoge of the studies in selected scientific fields, .

}

/5p/1i(68)2, C.IX(1i)/. ;

The following document sets out a proposed programme of
work for the "state of the art" studies designed to assess the ;
present situation of fundamental research in selected scientific ;
fields and to indicate ways of promoting the development of
research in these fields. It is proposed that these studies will
be undertaken in three multi-disciplinary fields:

brain and behaviour research (interaction of nervous
system with external environment);

materials research;

research on language and information processing applied 5
to natural and art;ficial systems. ' §

The objectives of these studies are to provide national

science administrators and policy makers with information and

recommendations on how to stimulate the growth of fundamental
research in these fields above that normally to be expected in
the next 5-10 years. The fields have been especially chosen |
because it it believed that new basic knowledge can be foreseen
to be of use to the solution of important problems of national

or governmental interest.

In order that the studies may be effectively_carried out,
yember countries will have to play en importapt part in then.
Each of the three studies will differ in detail from the others

68,667
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but a general plan has been drawn up, involving the participation |
of the Committee for Science Policy and its Working Group chairecd by
Professor Aigrain, as well as national coordinators, who will be
individuals appointed by member countries desiring to participate
in the study. The plan calls for consultations with national
science research councils, or equivalent bodies, and scientists

at laboratories working in the three fields,by a small number of

senior experts in each field who will be engaged as consultants
to the OECD. The plan is designed to provide reports to the
Committee for Science Policy on a time scale consistent to be
in time for the next Ministerial Meeting on Science.

ACTION:
The Committee is invited to:
(i) APPROVE the attached programme of work,
(ii) PROVIDE the Secretariat, by the T7th March 1969,
with the names of national coordinators who will

have the responsibilities set out in paragraphs
23 and 28 of this document.
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PROBLEMS AND PROSPECTS OF FUNDAMENTAL RESEARCH IN

SELECTED SCIENTIFIC FIILDS

Programme of Work

Le BACKGROUND

1. Following the recommendations of the 3rd kinisterial
lieeting on Science, the Committee for Science Policy decided at

its 7th Session on 2nd and 3rd July 1968, to appoint a Working
Group to establish the objectives of, and procedures for collecting
the necessary information for, the so-called "state of the art”
studies designed to assess the present situation of fundamental
research in selected scientific fields and to indicate ways of
promoting the development of research in these fields.

2. These "state of the art" studies are part of the broader
line of attack endorsed by the Committee on the problems of the
promotion and organisation of fundamental research, which
includes:

(a) studies aimed at improving the organisation and financing
of research activities inside and outside the universities:

(b) a preliminary examination of the feasibility of a mechanism
for the selection and financing, on an intermational
co-operative basis, of research programmes in certain new
and important multi-disciplinary fields.

3. These studies should be considered in the perspective
of the organisaticn of higher education systems and research
jnstitu® .- .u -he liember countries - a problem which will be

one of the in preoccupations of the scientific and education
committees =ad bodies of the Organisation in the next two years.

4. The original proposal for these studies called for
reports on the situation in Europe of fundamental research in the
broad, traditional disciplines of physics and chemistry. These
reports, by summing up the present state of kgowledge and by
critically analysing prospects for the next five to ten years for
significant results in a given discipline, were to serve as the
basis for recommendations for national and international.actlons
to improve the conditions for fundamental research work in
Europe in the disciplines concerned.
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9i The Working Group, chaired by Professor Aigrain and
composed of Professors Bdttcher, Caglioti, Engstrom, Hochstrasser
and Liquori (replacing Professor Cagliotig, met for the first
time in Paris on 1st October, 1968.

6. Upon examination, it appeared to the members of the
Group that such "state of the art" surveys in physics and
chemistry would be of relatively limited value to science policy-
makers, because the state of knowledge and near-future scientific
p?OSpeCtS in traditional physics and chemistry in Europe is not
llkgly to be greatly different from that in the U.S., where the
National Academy of Science reports® have already been published
on these subjects, summing up the scientific situation and near-
term-prospects. lioreover, the disciplines of physics and
ch?mlstyy are well developed in Kurope and involve a great many
university centres and practitioners. Any comprehensive survey
qf the "state of the art" in these disciplines in Burope would
involve a major effort upon the part of the participating

lember countries, and a relatively large-scale involvement of
consultants and funds by the OECD. Furthermore, it is not clear’
how the resulting reports would be used by the individual

Member governments to improve the varying situations in either the
many branches of physics or chemistry, or the varying situations
in the many institutions of a given country.

Te In these circumstances, the Group considered that it
would be of greater value for national science administrators,
and of more immediate benefit for the development of fundamental
research in Europe, if attention were focussed on new fields of
research at the borderline of traditional disciplines. Action is
necessary in most European countries in such "multi-disciplinary"

fields for the following reasons:

(a) this is where science 1S likely to be growing
fastest and can be expected to do s0 in the
next decades; nevertheless the growth in particular
subjects may not be rapid enough to meet the
expected need for new knowledge or the required
number of scientists for fundamental or applied

research;

(b) this is where the need for the adaptation of
traditional research institutions appears to be
most acutely felt by the practitioners. In
particular, universities have more. difficulty in
accommodating multi-disciplinary research into

and Needs", a Report on Basic Research
committee for the Survey of Chemistry,
National Research Council.

% "Chemistry: Cpportunities
in U.S. Chemistry by the
National Academy of Science,

Survey and Outlook", A Report on the present State of

d Its Requirementsd for Future Growth by the

National Academy of Science.

"Physics:
U.S. Physics an
Physics Survey Committee,




their structures than they do with the
traditional disciplines;

(c) multi-disciplinary research is likely to require
more government support and funding than traditional
disciplinary research since it tends to be )
relatively more expgnsive than the individual -
specialities involved and to involve larger teams
of scientists. Further, because of the organisational
difficulties mentioned in (b) above, it is often
difficult to fund multi-disciplinary research
through existing channels, and governments may need
to create new funding mechanisms.

8. It was agreed that the Secretariat should nevertheless
make a survey of studies already carried out in liember countries
in traditional disciplines.

II. OBJZCTIVES
9. In the light of the foregoing considerations, the

objectives of the exercise were defined as follows: to provide
national science administrators and policy-makers with information
and recommendations on how to stimulate the growth of oriented
fundamental research above that normally to be expected in the
next five to ten years in new multi-disciplinary scientific
fields, and especially in those where new basic knowledge can be
foreseen to be of use in the solution of important problems of
national or governmental interest.

ITI. CHOICE OF SCIENTIFIC FIELDS TO BE HXALINED

10. The Working Group considered the problems raised by
the choice of a first set of scientific fields for examination.’
It was decided to list subjects according to the following
criteria:

(a) the field should be well defined and multi-
disciplinary:

(b) it should have a fast rate of growth but be at
an early stage of development;

(c) its potentiality is unsufficiently recognised by
the scientific community;

(d) research results in the field will poss;bl ] have
important social and/or industrial applications;

(e) there is therefore a need for government encouragement
and support of research effort in the field;

(f) there is a need for a critical evaluation of the
quality and of the extent of the work pursued in

the field. .

1l Seventeen suggestions were considered, and the three
following subjects finally selected:

L L
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(i) Brain and behaviour research (interaction of nervous
system with external environment);
(ii) liaterials research;

(iii) Resegrch on language and information processing
applied to natural and artificial systems.

1h the event of special difficulties in one of these fields,
it was agreed to examine research related to bio-medical
engineering as an alternative subject.

12. Each member of the Working Group accepted responsibility
for overall supervision of one of the studies.

Brain and behaviour research (interaction - Professor Bottcher

of nervous system with external Netherlands
environment)
Materials Research - Professor Aigrain

' France
Research on languages and information Q(Professor Liquori
processing applied to natural and (Italy
artificial systems (Professor Hochstrasser

(Switzerland

Research related to bio-medical - Professor Engstron
engineering (in reserve) ; Sweden
IV. GENERAL OUTLINEZ OF THE REPORTS
13. The studies to be undertaken in the three fields would

each result in a report to be submitted to the Committee for
Science Policy and through it to the next Ministerial lMeeting

on Science.
t1e report would be made up of three parts:

(i) The definition and description of the scientific
content of the field;

(ii) a majorvpart surveying the present situation in Burope
including a comparison, if possible, with the situation
in the U.S., Canada and Japam;

(iii) recommendations to governments for both national and
international action. :

Definition and description of the content of the field

14. Depending on the degree of public recognition of the
existence of the field, the description would be more or less

- brief.

It would include the research under way, the theoretical
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basis for this research and the foreseeable applications of the
knowledge to be gathered through the research. This part of the
report would be written by one or more of the senior consultants
hired by OECD as experts in the field. Because the fields under
consideration are in their early development, it may be
difficult to define the limits of the field and the consultants
may wish to meet with experts from the participating Member
countries before writing this part of the report. In one or
more of the cases, it may be necessary to have a short technical
description of the field prepared by a specialist.

The present situation in Europe

15. This part of the report will require the gathering of
facts on the factors which determine the future growth of

the particular field. Prior to the start of this study it is
assumed that the eight factors that follow are important in
determining the future of the field. There may be other factors
of greater importance which it is hoped will be determined by
the study: : '

(a) Scientific manpower and research centres

The number and type of scientists involved in this research
as well as the location of centres carrying out the research.

(b) Training facilities

The facilities for training new scientists in the field.
Here one examines for indications of such training,the
existence of university courses, summer and special training
courses, the number of graduate students entering research
at the university in the field, and the number-finishing
their thesis per year in the field. '

(¢) Communications

We are concerned here with the extent to which research
workers in a few field are aware of the existence of qther
research workers, their ideas and the specialised egulpment.
Possible indicators of such communications are publications,
number of visitors to the laboratory each year, the pumber of
post-doctorate fellows working in the laboratory coming from
other places, meetings and the existence of scientific
societies in the field. :

(d) Scientific recognition.

A very important element in the establishmept of a new field
is its recognition by the scientific commgnlty as a whole
and particularly by other academic facglﬁles in the same
wniversity. Indicators of such reconnition are the existence
of Chairs in the field, university coursgs'belng given, new
jnstitutes set up, either within universities or outside,
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(e)

(f)

(g)

to work in the field, government funding practices which

set aside funds specially for the field, national research
councils which contain committees with special responsibility
for the field, scientific journals in the field, and regular
appearance in newspapers and other public media of accounts
of research being undertaken in the particular field.

Availability of jobs

It is obvious that the development of any new field is to
some extent dependent upon the possibility that practitioners
will find jobs that allow them to carry out research in ift,
and that students entering the field have a hope of finding
a professional career upon graduation. An indicator of the
degree to which jobs are available is not only the existence
of jobs for practitioners in the field, but also jobs for
scientists to apply the results to other fields.

Applications of the fundamental research

The new knowledge brought about through fundamental research
may lead to applications of this knowledge to many practical
uses. The existence of such applications can be expected to
be a stimulus to the growth of fundamental knowledge.
Indications of such applications in industry and government,
and possibly other university research, would be sought in
the study. In particular the relationship between fundamental
research and governmental or industrial need would be sought
in terms of either the use of the fundamental scientists as
consultants to industry or the support of the fundamental
research in the university by industrialists, as well as the
extent to which industry is carrying out research in the
field.

Research Productivity in the Field

The fact that undertaking research in a particular field
has a greater probability of yielding publishable results
is another important spur to attracting people to the field.

"We would hope to get an appreciation of some of the factors

influencing the yield of publishable results per scientific
man year of effort. These factors might be expected to

include:

(i) Size, composition, and organisation of research teams
considered most suitable to solve various types of
multi-disciplinary research problems;

(ii) Availability of specialised workshop facilities and
equipment, particularly equipment that speeds data

taking and processing;

(iii) Use made of technicians and post-graduate students
in the construction and operation of experimental

apparatus.
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(h) Funding of research

The availability of funds for a particular field probably
affects all the factors mentioned above in a variety of

ways. Indications would be sought of the extent to which
growth is being limited by restrictions on funds, as well

as which growth factors are most sensitive to the availabijity
of funds. In addition, the various funding mechanisms in

use would be examined to see if some are more suited than
others to siimulating the growth of the field.

16. The study will examine the situation in the eight factors
mentioned above, not only at the present time but as it was three
years ago, and it will ask the respondents to offer their aopinion
about the situation as it will be three years from now. Gathering
this information as to the variation in time of the situation

in the field should give some indication as to the growth rate

of the field as well as to other aspects of the changing situation.

Special reports from the U.S., Canada and Japsn

17. It would be extremely useful to have reports on the

. situvation in each of the chosen fields from the U.S., Canada,
and Japan, because these countries are very active in thecse
new multi-disciplinary fields. In addition, there would be
value in comparing the situation in countries differing in

size and general background from that of Western Burope. However,
because of the great expanse involved in travel it might not be
possible to initiate an eztensive series of visits in these
countries. It would be hoped that these countries would each
appoint a national coordinator and carry out the guestionnaire
distribution and replies as part of the general study. ;t may
be that the national research councils or equivalent bodies in
these countries would be prepared to provide an overall repord
of the situation in their country which could then be examined
along with the report prepared by the consultants.

Recommendations to governments

18. In order to make recommendations to governments as to
how the field might grow more rapidly than would normally be
expected, it is necessary that the consultants analyse and state
what they consider to be a desirable state of affairs for ;he
field, say five years from now. This means that, in the light
of the need for new knowledge by both industry and §001ety,A
the consultants will make an estimate of what a deslrab}e
situation will be in fundamental research in.the field in Europe
in order to meet that need. Then, by comparing With the
expected growth of the field if nothipg further 1s donebbyd
governments, they will be able to estimate what should be oge.
The rest of the report will contain detailed suggestions as 10
what steps are necessary to move from normal.growth ﬁo»the -
desired state of affairs. The consultants will examine each O
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the eight factors mentioned above as being part of the
present situation and will say what steps should be taken,
particularly to change these factors, in order to spur the
growth. Their recommendations will contain suggestions as to
what should be done both nationally and internationally.

19. At the present time it is not of course possible to say
what the nature of these suggestions will be, but they may involve
such actions as suggestions for re-organisation of universities,
the setting up of inter-university laboratories and institutes,
the issuance of research contracts and the initiation of

concerted actions in the particular field. It is further expected
that the recommendations will be closely related to the general
recommendations coming out of (a) the parallel study on funding
mechanisms for fundamental research in universities and,

(b) the study of an intermational scheme for financing

fundamental research in particular fields.

V. PROPOSED PROCEDURE FOR CARRYING OUT THE STUDIES

20. In order that the studies may be effectively. carried
out, liember countries will have to play an important part in
them. Each of the three studies will differ in detail from the

.others, but a general plan has been envisaged. The plan involves

the participation of the Committee for Science Policy and its
working group chaired by Professor Aigrain, as well as a group
of national coordinators who will be individuals appointed by
Member countries desiring to participate in the study. In
addition, scientific research councils, or equivalent bodies,
from these countries would be called upon to assist in the
study. Finally, the Secretariat of the OECD will participate
in the study through its own staff and by means of a small
number of senior experts for each field, who will be engaged as
consultants to the OLCD. Described below is a suggested
procedure for each of these bodies.

21. The Committee for Science Policy has initiated the next
study. It will be called upon to approve the procedures for the
study and when the reports prepared by consultants are available
they will be submitted by the working group for review by the
Committee for Science Policy and possible submisiion to the
Ministerial lieeting on Science.

22, The Working Group has suggested fields to be studied
and will review and approve the detailed description. This Group
will review and approve procedures for each study. It will also
review the questionnaires to be sent to major laboratories
active in each field in the participating liember countries.
Finally, it will review the reports prepared by the consultants

~and submit them to the Committee for Science Policy.

23. Each participating country will nominate a national
coordinator who will have responsibility for all three studies
to be undertaken in his country. His position will differ from
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country to country, but most likely he will be an individual
attached to the national research council or an equivalent
bod;z. He will have the following responsibilities:

(a)

(b)

(c)

(d)

(e)

(f)

24. For

He will take contact with scientific research
councils, or equivalent bodies , and with their
help prepare a list of scientists and major
research laboratories active in the field under
study in his country.

He will be responsible for the distribution of the
OECD questionnaire to the active scientists and
major laboratories. '

He will be responsible for the gathering of the
replies to the questionnaires and their submission
to the OECD.

He will reply to questions submitted by the OECD
concerning statistical data, methods of funding,
availability of fellowships, etc, which are
pertinent to the particulgr field and may be
contained in the central science policy headquar:ers.

He will arrange for visits by the OECD consultants
to the major laboratories in the field.

He will be responsible for checking the correctness
of the survey of the situation prepared by the
consultants as part of the total report.

each field under study the O0ECD, with the help of

members of the Working Group, will seck and engage 4 or 5
consultants who are experts in the particular field and who will
have the principal responsibility for preparing the report.
Their specific tasks will be as follows:

(a)
(b)

(c)

(a)
(e)

to define and describe the field;

to prepare a summary or review of the present
scientific state in the field, as well as foreseeable
applications in the next 5-10 .years of the knowledge
expected to be gained through fundamental research;

to prepare a list of some of the scientific leaders
of the fields in the various liember countries, 1in
order that they may be consulted as appropriate;

to prepare a detailed plan for the study;

to prepare a questionnaire, which will be yeplied
to by research centres in the field. It will also
ve their responsibility to analyse the replies;
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(f) to consult with scientific research councils or
equivalent bodies and then to visit and interview
. scientists in some of the major centres in the
participating countrles

(g) to write and edit the report as described above.

VI. THE TIEE-SC%EDUL“ POR_THE PROPOSED STUDIES

25. A flow cheet 1ndzcat11\ the time-~schedule of the
proposed actions is eitached. 1t may be noted that the action
involves three stages: a planning stage, an observation stage,
and a writing and editing stage. The detailed actions to be
undertaken in each stage are indicated below:

(1) In the planning stage it is necessary to:

(a) find experts willing to undertake the study w1th
the aid of the Alﬁraln.qu cing groum;

(b) draw up a detailed plan of the study:

(c) define the field and list known scientists and
major research institutions in the field;

(d) prepare a questionnaire to be sent to the active
laboratories;

(e) have the liember countries appoint national co-
ordinators and meet with them to discuss the
procedure.

(ii) In the observation stage it is necessary that:

(a) the quostionnaize be distributed through the
national coordinators to the laboratories and that
a reply be received through the national co-
ordinators in time for it to be of benefit to
those preparing to visit the laboratories;

(b) visits of the consultants be arranged by the _
national coordinators to the research laboratories.

(iii) In the final writing and edltlng stage it will be
necessary that:

(a) the consultants write a three-part report, i.e. the_
state of research, the situation in the field and

the recommendations for action;

(b) the situation in the field is checked through the
national coordinators by the laboratories that

‘ participate in the study;

(c) the entire report is reviewed by the Working Groud
and then submitted to the Committee for Science Policy.
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VII. SIZE OF REPORT AND ESTIHATED EFFORT'INVOLVE'

26. In advance of undertaking the studies, it is estimated
that the reports might each be expected to be some 20-50
typewritten pages long and require a total time of each
nationsl coordinator of a minimum of 20 working days and a total
time of consultant experts from 20-60 working days.




OUTLINE CUIDE FOR VISITS 70 TABORATORIES
BY O"E’C‘;-Do (‘{‘\*";;TJT;\Q%??S

Propoasd Objectives of the Viait of the OTCD Consulﬁant'éfa:

1. Become informesd gbout %
laboratory. Pind out what are the major experiments ﬁnﬁefway
and what these are expected to prove.

24 Obgserve if there are any unusual developments or
inmovations in management, organisation, services, arransze-
nents or equipnment of tha lgboratory which might usefully bs §
brousat to the attention of povernmenis oy other laboratories ;
in the field,

3. Discuss with the laboratory people posasible action ;
gteps that governmenis nay teke to incrsase the rate of

growth in the field in oxder to have their views as to the
need, desirability and feasibility of these steps,
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Pouaible Methods to be Tmoloyed in tl
fe Yeet with the labvoratory director and discuss reusaren,

e
work orsanisation, and operation of the laboratory. Discuss

possible goverument action gteps with the Director to lsara
his views, :
2 With his consent, visit laboratory sites and briclly

]
discuss the resecarch experinments with the individual stalf
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nember vesponzible for each experiment.
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me 20 sctiion steps waad

g
governacnts may talte to increase the rate of growth of & new 3
field, Along with these posgible sieps a a few quegiions are |

-

indieated in relation to each step which nay be of use to the ;
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Ilow many people left your laboratory in the
past (1,3,5) years® to carry out research in
gome other field? to do what? waere? in

w1t capacity? '

)
How mony people left your laboratory in the

,3,5) years? to work outcide
;ific research? to do what? where?

Are those who moved still in contact with
you profesionally? (exchanha of reprints,
consultat'on, ete. )

were thee moves satisfactory from the point
of view of the individual carecers of the
people who moved? from the po

How would you assess the career possibi
in general in your field and your country




Covernment Step

3. Encourage the setting up of research council

‘sub-group
How many of the group, or laboratory sit on

overnmantal, or research council committees?

A
3

. Tvaluation of Tundine
4. Provide cpecizl contract funding (action
concersd)

e for present work? Is the

t
existins system flexible cnough to take

£, " 3 "
Are funds adegua

account of changes of needs in the course of
e

s the existing cystem of funding flexible
enouzh to cater to the needs for entirely new

T

Does it ensure reasonable plamning ahead?
Pull-time employment under reasonable condi-
tions (zo thet senior, junior researchers do

not hove to complement income by moonlightingz)?

g
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) Government Step Effcels Factors in Growth Nat. Int.

. 5« Support the dcvolo;mon+ or the import and the
purchase of special uipment (perhaps share) R -

£ a.

P4
6. Incourag: flexible administration by university
or government loboratory in their encouraging
different faculities and depariments to share the
° +
[5)

ies, t0 uses common
space, and for common fumding of work. Iake,
e, compnarisons with other places

2 2 K ., ”
knovm to you at first hend. G ¥

3
=
)

B s S e r e el oo
PRSP ST WA CHIRRIE P 8- R

Tvaluation of common cooworation meetings

What outside indivi ula, or 3roupﬂ, carry out

research which partieculerly interests you,
’ 3£ +Wha dTrntaramt § . in (5]
even if the interest is not reciprocal”

as

ow useful would inereased reciprocal rela-
tions with outside grours be, and in what ways
- ’

Evaluation of orronization

Who decided in the laboratory who should work
on what”
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Government Sten Effects Factors in CGrowth Nat. Int.

Por each jeet, who determined the resource
that would necd to be made available (whether
from general funds or from a special project

grant)?

Which, of the present members of the staff, if

they had an idea for a new piece of research,
. would bo able to initiate a project?

Are groups, unit as a whole, authoritatian
(definite hierarchy exercised in research),
demoeratic (groups of peers, formal hierarchy,
informal peership), laisser faire (unlikely in
wWoTk groups, poucible in unit as a whole)?

d e Encoararﬂ development of thcory and independent

A - ~ - o
thinking by special fel

D
-l
.}
2
(.
..1
fete
i
9]

s for theoreticians,

by providing sabbatical periods for reflection

and specinl grants to write and publish summary

articles. T R n or i

7hat, in your opinicn, have been the most
important findings in this field, over the past

B P 2 s s e e o g . R
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Governament Step Tffedts FPacto:

who has been responsible for these major
findings”

In what problem/problems do you foresce any
renlly sigaificant breakihroughs of a T
tical kind in the next (5,10,20) years?

Do you have any idea who might make such a
breakthrough?

Do you believe that your work may have
theoretical implications for other fields”

Difficulties due to problems of communication
with people in different fields. Reasons,

no common lanfuage, no comuon framework,
career interests.
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Government Step Effects Factors in Growth
Supporﬁ super salesman lectures 3 (lectures by out-
standing experts to encourage best scientists in
related disciplines to enter field) C R
What people, or groups, outside the field of
your own work have shown a particular interest
in your rescarch, even if their worlk doesz not
intercast you?
what outside professional groups have asked you |
to gzive lectures, or have asked you to act as
consultant?
What individuals, or groups, outside the field
have y;u asked to visit for lecture (or other
similar) purposes, or have you consulted?
Tvaluate opportunities for consultation within/
outside unit, within same/other fields, Ixpandees
Tvaluate willingness to be consulted as above.
Sunport creation of a journal c T

n or i
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Government Step Effects Foctors in Growth Nat. Int.
10. Support Gordon conforencqs and sunner schools,. c T R n or i

Can you name the scicntists whose work has
moat influenced the development of your
activities?

Yiho working in the same field as yoursel

would you say had been particularly infl onced
by your findings?

%ho elce, inside Furope and outside Europe, is
working in the same area as you and your
colleagues?

Tor those of the other groups in the field
about which vou are sufficiently informed

t 4 ..u ol

could you list ten Europeans who should be
invited to a Gordon conference. If open to
Americens list ten who should be invited.

11. Support popular talks on T.V. in press for
potential students.




12. Encourace and support laboratory directors to
meet rerularly, discuss problems and, hopsfully,
i share work cC J bid n or i

of the fields or ig there a great deal of
. overls:n between the work of different units?

(If overlap), is this due to lack of informa-
t

3 ’ A 7 r A s a
tion about work done elsewhere, or ¢

Who in the fi2ld, but outside your om

institute or laboratory regularly consulis

13. Support the creation of an infernational
professional soclety c 5




Government Step | Effects Factors in Growtil Ne

14.2) Support international fellowship prize scheme
(for those under 35) with international
scientific jury C Jd

™

ik

+3

3

b) Support international visiting fellowship
.g.
U

scheme with international scientific jury C

€y
b
P
=
P

raluntion of visiting:s general contribution,
her purpose research, study or necessary v B
actory local condition (salary,

("
b= B8
equipment, distractions, etc.)

R .
becouse nnsati

&)

gtitute above critical size (perhaps
10 people) with hope that it becomes leading
centre in couniry J F R n

&%

16. Set up international matching fund with agreed
rescarch programme and international steering »
committes or scientific jury same as that in

international fellowship scheme above _ C

[
[
’
r
’J
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Governmont Step Effects Tactors in Growth Nat. Int,
17. .Set up-applied recsearch projects related to
fielad c J F A n-or i
In what problem/problems do you foresee any
gsimnificant brealzthroughs of industrial or
social importmmece in the next(5,10,20)years?
Do you have any idea who might be responsible
for such a breakthroush?
™ R LY 4 ~ e R M -r -
Do you believe that your work may have prac-
tical applications
Is this recosniced by the potential users?
\
18. Create conplex of university-institute and user :
bodies doing development work g F T A R n

19. Link complexes in international development
scheme ¢ .
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Government Step

20. Laboratories visited will be encouraged to
suggest other possible useful steps

Are you basically satisfied with the way your
field is advancing?

Do you intend to stay in the fielad®

Do you think there is anything that could,or
should, be done to help the field to develop
in your cwn cowuniry?

Is there anything which should be don
internationally?

Any restraints preventing people from doing
what they want?

Abscnce of certain impor
synthesis, etc.) AUE t0ececoe

t functions (theory,

Cne-gidedness in work dus 1o excessive influence
Of 'oooooo.aooccooo-uoo(lvlu.eaevldv‘.sb )

.}

absence of (special university departacnt, ete.)

n Growih




* Recosnition ' occurs throuzh every government action sitep and is thorefore not
indicated in the table. '

~mT -ar o
I0TRs - Mot all step

OTT ps are likely to be token by a government and certainly not all in

the order shown here.

o
1 g

tazy of the steps can be jmagined to be taken in parallel
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PROPOSAL: LIBERAL-ARTS COMPUTER INSTRUCTION

Robert Hart
New College
Hofstra University
Hempstead, New York, U.S.A.
September 22, 1967
PROBT.EM

Computers and their attendant disciolines are hecoming in-
creasingly important in all phases of modern life: (a) Games
theory helps determine national policy. (bh) Artificial in-
telligence is of interest to bionlogists, psychologists, and
theologians. (c) Legal decisions are predicted with the aid
of computers, and they have bezn proposed as a substitute for
juries. (d) Radical changes are taking place in libraries, as
their traditional data-retrieval function makes usze of the mem-
ory and speed of computers., (e) Their scientific uses in our
technically-oriented world are too numerous to mention; suffice
it to say that whole areas of science would be impossible with-
out computers. (f) They are used as sophisticated and flexible
teaching machines - indeed, within a decade or two this is ex-
pected to be their wajor use. (g) Their social impact, as they
eliminate routine mental tasks, causing unemployment and shift-
ing patterns of employment, is comparable to the impact of the
Industrial Revolution,

The problem, then, is how to give liberal arts students a

literacy in computation - not the %nowledge of a professional
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computer programmer, but an acquaintance with computers and
their potentialities - the sort of knowledge, in brief, which
it would have been desirable for an educated person at the
time of the Industrial Revolution to have of machines and their
potentialities.

The preseant proposal seeks to accomplish this in a way
which may be widely applicable because it fits easily into the
conventional educational framework: using the sort of facil-
ities now widely available at small-college computation cen-
ters and fitting easily into the conventional and existing

structure of courses. (See also the Appendix.)

PAST EXPERIENCE

This proposal is an outgrowth of experience in New College
during the 1966-1967 year. It thus seems appropriate to begin
by describing this. The attached memorandum (Attachment A) of
March 3, 1967 to Dr. Nathan Goldfarb, Director of the Hofstra
University Computer Center, does this, and the more relevant
parts of this experience are given below.

New Colleze is an experimental, humanistically-oriented,
semi-autonomous college within Hofstra University. The Physical
Sciences course in which the computer was used is part of the

core program taken by all students, about 75% of whom are in the

humanities and social sciences.




-

Two one-and-a-half hour lectures were given, the first de-
scribing the role of computers in the modern world, the second
on FPRTRAN programming. The second lecture is a kind of "in-
stant FPRTRAN": the bare minimum required to get numbers into
the machine, manipulate them, and get the results out. Getting
students onto the machine as quickly as possible to run real,
if very simple, programs seems to me the right approach, and
the one most likely to engage their interest.

The results, T think, were reasonahblv successful. Some-
what more than half our approximateiy ainety students completed
the assignment (counting five percent of the grade) of writing
one simple computer program than ran and checking that it had
indeed produced the correct results, and a greater number
attempted it. For most of these people I think my principal
object of "breaking the ice' was attained. What hegan as mys-
terious ended as something which could easily be made to do
what was asked. This was the first attempt at Hofstra or New

College to introduce the computer into a liberal-arts course,

and the first year I taught the course.

POSSIBLE APPROACH TO THE PROBLEM
It scems to me that this ecperience suggests a pattern,

possible of wide applicability, for giving liberal arts students

a literacv in computation.
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Suppose a school's computer center makes available to any
instructor or course chairman desiring it a small 'package' of
computer instruction, similar to that which I gave, which mav
be included in his course. The "package' would provide the
lecturer, computer operators, and administration of student
records. This ''package' would be especially appropriate for
inclusion in the science courses most schools offer for lib-
eral-arts majors, a point I discuss below.

Such a set-up would have a number of advantages. No
knowledge of computation would be required by the course in-
structors. It could be put into operation quickly and with
minimumn administrative blither, since it fits into conventional
and existing courses: only the assent of individual instruc-
tors or course chairmen is needed. It also uses conventionéy
widely available computer fapilities.

Thére are several posSibie objections to such a package:
(a) If put into courses for liberal-arts students it misses
the science students who need it most. (b) The acquaintance
with computation provided by the package is inadequate. (c)

A better way than conventional batch processing,of driving
home the importance of computers, is by the man-machine inter-
action of computer-assisted instruction and time-shared remote

terminals.

The response to the first objection is that this package is
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not principally intended for science students. In a seunse,
they present no problem. Conventional semester-long computer
courses fit well the needs of science students, and are being
increasiﬁgly recommended or required as part of science pro-
grams. The problem is with liberal-arts students, for whom a
semester course would be harder to justify, and whose aim of
understanding the human and social implications of computers,
is not well met by the conventional computer-programming
course,

However, although it is intended mainly for liberal-arts
students, it may be worth pointing out that this ''package' is
very flexible. Where science programs are so benighted that
a computer course is not required, this package included in
science courses for science majors, would be better than noth-
ing. It would also provide an opening wedge: such a demon-
stration of the feasibility and utility of introducing all
students to computation might be the most convincing argument
to a science department, in favor of requiring a computer
course of all their students. In addition to this, a taste of
programming can be addicting, and exposure to this package

might induce science students to take computer courses as elec-

tives.

The remaining two objections are linked. More knowledge
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of computers than provided by this package would certainly be
desirable. One might reasonably argue that all students
could profit from a one-semester course on the humanistic and
social implications of computers, However, instructors for
such courses are hardly to be found - they are the students
of today - and fitting a new course in a new discipline into
the curriculum is slow and painful. Again, the present package
would be an opening wedge: an excellent argument for such a
course would be the success of the present program.

Similarly, it can hardly be denied that the man-machine in-
teractions of time-sharing systems would be better than my use
of conventional batch processing, in convincing students of the
immediacy of computers. Again, however, remote consoles apd
computer-assisted instruction are still in the experimental
stages; one of the best arguments for a school's getting them
when they become routinely available would be the prior success
of a program such as I am suggesting.

In summary, then, this pattern emphasizes the immediate
and practical. It is a quick and dirty way of using existing
facilities and course structures to plug some of the gap in
the computer education of liberal arts students; and one which

might pave the way to better methods.

In regard to these points, see also the Appendix.
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PROPQOSAL

Several circumstances combine to make it easy to explore
this pattern at Hofstra: the availability of an appropriate
group of 150 additional students to work with, the avail-
ability of experienced student computer personnel, and the
availibility of computer time and facilities for such a rel-
atively large project at our newly-expanded and very cooper-
ative computer center.

The last two of these will be discussed under Personnel
and Facilities. The 150 additional students are those in the
Hofstra main campus Natural Sciences 1-2 course. ('"Main
campus' means the main part of Hofstra, as distinct from New
College, which is semi-autonomous.,) This course is the
physical science ccurse offered to liberal-arts students to
satisfy their requirenent fér a year of science. Dr. Esther
Sparberg, the Natural Sciences course chairman, would like to
have me present my ''package' of computer instruction to her
students. I would thus be playing the role in her course of
the lecturer and administrative staff provided by the computer

center.

This group of students is especially appropriate for sev-

eral reasons: (a) The content of Dr. Sparberg's course is
quite similar to that of my course, and thus there would be a

maximum carryover of experience from last year. (b) It is

the better liberal-arts students who take Dr. Sparberg's course
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(the worse ones tending toward the main campus' liberal-arts
biology course to satisfy their science requirement), so this
would be a cautious place to start. (c) After last vear's
experience with approximately ninetv students, an additional
150 would be about the right number to progress to.

The principal objectives of the proposal are: (a) During
the Spring 1968 semester, to test the feasibility of the
pattern suggested in the preceding Section, using the approx-
imately 240 students of the two classes. (b) Based on this
experience, to write, during the Fall 1968 semester, a text
booklet suitable for this computer instruction "package" aﬁd
to generally take stock of and evaluate the package. (c)
During the Spring 1969 semester, to present the package to the
two classes with the new text, with changes suggested by the
preceding year's experience; and with extended or improved
evaluation procedures.

In addition, there are several possible fringe benefits:
(a) One is an interesting demonstration of how an experimental
unit, like New College, within a larger university can generate

and "spin off" programs of interest to the whole universitv.

(b) Dr. Eugene Kaplan, who teaches the main campus' liberal-arts

biology course taken by about 500 students, has expressed some
interest in having the package included in his course, if the

omens from the present 240 students are favorable. Should
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this work out, then essentially all Hofstra students would receive
an introduction to computers, as all New College students do now.
(c) Dr. Nathan Goldfarb, Director of the Hofstra University Com-
puter Center, is tentatively designing a one-semester course on
the humanistic and social implications of computers. One possibil-
ity which we have discussed is to use my "package" as the skeleton
of this course, at least initially. My lectures on the role of
computers in the modern world and on "instant F@RTRAN'" would come
at the start. This would allow the students to program during
the rest of the semester, while Hofstra faculty from a variety of
disciplines lecture on the impact of the computer in their fields,
thus filling out the introductory lecture on computers in the
modern world. At the end would come a summarizing lecture or
lectures.

The evaluation and the need for a text mentioned among the
objectives perhaps deserve further comment. The latter first:
I am convinced that "instant FPRTRAN" is the right way to begin
teaching FPRTRAN, By this I mean giving the students the minimum
required to get numbers into the machine, carry out the simple
manipulations, and get numbers out; and getting the students onto
the machine as quickly as possible, I thiunk this is the right way
to start, even if F@RTRAN is +o be explored in greater depth, and

in our case this bare minimum is as deep as we get.

Cespite this, there is really no satisfactory "instant




-10-

FPRTRAN" text: clear, explicit, and minimal. Not only could
we use such a text now that our students will increase two-
or three-fold, but I think that the need will become general
as more people are given the kind of computer literacy I am
aiming at.

Accordingly, I would like to write such a text during the
Fall 1968 semester, to have available for the students in
Spring 1969}*'1 think this is well within our capabilities,
since I have a good idea from last year of what is needed, and
since we want to produce a booklet, not a book. There are a
number of good books available which give complete treatments
of FPRTRAN, but completeness is precisely what we do not want.
In writing this text I would probably be assisted by Mr,
Rosenstock (see Personnel).

The two handouts given last year's students are attached.
Attachment B, '"Operation of the Keypunch,'" is slight, but
perhaps it conveys the explicit and direct flavor I would hope
to give the text. Using it, students were able to operate the
keypunch after one supervised run-through of the instructions.

Attachment C, "Computers,' is principally procedural.

New College's intimate set-up, with all students and faculty
in the same building, made for an easy feedback of student

questions - extremely desireable for such an experiment. By

*Numbered Footnotes appear at the end of this proposal.
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the same token, however, these were clarified by personal con-
tact and by notices on the bulletin board which all students
passed several times a day, rather than by additional materials.
Thus, these two handouts are all that I have to offer.

For the more impersonal set~-up envisioned in the future
additional material is obviously desirable;it is to this need
that the proposed text is addressed, As I see it now, the
text will principally consist of an introduction to F@RTRAN
closely following that given in my lecture, and a ''case his-
tory" of a program like that which lasf year was posted on the
bulletin board. The introduction to FPRTRAN will be a step-
by-step development of an exceedingly simple program, stressing,
however, that programs hardly more complex can have consider-
able sociological significance, and that the framework of this
program provides the framework of much more complicated pro-
grams. The '"case history" will be a coding form with the same
program (and data) written on to it, exactly as it would go to
the keypuncher; the cards which would come back from the key-
puncher (in a pocket); and the computer output resulting from
using these cards as input. The text would also have a section
on debugging, again proceeding by example. In addition, stu-
dents would receive procedural instructions similar to Attach-

ment B, a list of error messages, and a time schedule for stu-

dent tutors and the Computer Center.
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As to evaluation: The amount of evaluation we can meaningfully
do is limited by the brevity and aims of the package. However,
despite this, the imminent mushrooming of all-student introductions
to the computer appears to make it desirable that we milk the
package for the modest amount of information on its effectiveness
that it can yield. We are fortunate in that Dr. Harold Yuker,
formerly Director of Instructional Research at Hofstra, now
Director of Hofstra's Center for the Study of Higher Education, is
interested in doing this. A copy of Dr. Yuker's resume appears
as Attachment F.

Regarding the difficulty of evaluation, recall that the aim
of the package is to give students a "literacy™ in computation -
an awareness of the possibilities and limitations of computers -
rot to make them computer programmers. Accordingly, what we would
primarily be interested in d@ing would be something like evaluating
their increased comprehension of the humanistic and social impli-
cations of computers, rather than the more straightforward job of
evaluating their ability to program. (I will test their ability
to program, incidentally, but more to evaluate the students than
the package.)

Despite these difficulties, we would like to devise modest
pre- and post-tests of about a dozen items each. Sample question:

"Can a computer which has been programmed to play checkers beat

the person who programmed it?"
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In brief, then, the proposal seeks principally computer time
and supporting services, time for student assistants and tutors,

and support for preparing the text and for evaluation.

DISSEMINATION AND COPYRIGHT OF TEXT

I would like to publicize this pattern fairly widely. At
this stage it seems to me that the way to do so may be to send
a copy of the text booklet together with appropriate covering
material (possibly the final report) to potentially interested
persons. These would include, for example, (a) the "Pierce
Report"2 panel members, (b) the members of the Committee on Uses
of Computers of the NAS-NRC which produced the '"Rosser Report,"3
also quite favorable to all-student introductions to the computer,
(c) the participants in the IrQine Conference on the Uses of the
Computer in Undergraduate Physics Instruction,4 and the direc-
tors of a selection (perhaps half) of the approximately four
hundred academic computer centers in the U.S.5

This strikes me as somewhat cumbersome, but perhaps this
is not entirely bad. I suspect it is a sign that we are doing
what we should be doing-- exploring a new field - and part of
this is that the channels of communication are not yet well
established.

I would also seek to publicize this in such journals as might

be appropriate. I would plan to write a letter to the American
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Journal of Physics, the journal of the college and high school

physics teaching community. Physicists are among those most
active in computer education,4 and this, together with théir
frequent involvement in teaching science courses to nonscience
majors, has made them perhaps the leaders in introducing the

6

computer into such courses. The American Journal of Physics

has, for example, recently begun a special department on
"Instructional Uses of the Computer."
Among other journals which should be looked into would be,

for example, The Journal of Chemical Education, The Science

Teacher, and School Science and Mathematics.

Another obvious way to publicize the scheme is by contact-
ing others active in the field. As reasonable estimates (though
these might not be the precise trips undertaken), T have included
the expenses of a trip to tﬁe National Science Teachers Associ-
ation College Conference on Establishing Goals for Scientific
Literacy in Jacksonville, Florida, and to the Center for Com-
puter-Oriented Research in the Humanities and Social Sciences
at the University of Pennsylvania.

Production of the text would be handled by the Hofstra Uni-
versity Bookstore. Their routine procedure for producing lab
manuals, lecture notes, and similar course materials includes
designing)typing, offset printing, assembling, and simple bind-
ing; it would cost a dollar per copy for the 20-25 page booklet

envisioned.
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As to copyright, it seems desirable in a new and changing
field that other users of the booklet be fairly free to adapt
and modify it in light of their own experience and needs. At
the same time, copyrighting seems desirable in order to
retain some knowledge of and control over these modifications.
I propose to copyright the booklet, and include in the copy-
right notice a statement that permission to adapt and modify

may be freely obtained by contacting the authors.

PERSONNEL

The principal personnel are myself, Dr. Esther Sparberg,
Mr. Jeffrey Rosenstock, Dr. Nathan Goldfarb, and probably a
student aide in addition to Mr. Rosenstock.

I have been Assistant Professor of Physics at New College
since January 1966. A copy of my resume appears as Attachment
D. The most relevant point here is that publications Nos. 2-8
and 10, pp. 6-7 of the resume, deal with the applications of
computers to molecular structure and molecular quantum mechanics.

Dr. Esther Sparberg, Assistaut Professor of Chemistry at
Hofstra, is the course chairman of the Hofstra main.campus
Natural Science course in which my computer instruction '"pack-
age'" would be inserted. She has eight years experience teach-

ing this course, and is active as a teacher and as a researcher;

a copy of her resume appears as Attachment E.
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Mr. Jeffrey Rosenstock is an undergfaduate New Collepge stu-
dent. Last year he very capably, and with little assistance
from me, ran the student sessions at the computer in my course,
and tutored students in programming. He is thus well-prepared
to do the same this coming vear, In addition, being familiar
with my approach to computer instruction, he can contribute
meaningfully to the proposed text - certainly by providing the
important cr{ticism from the student viewpoint, and perhabs in
doing some of the writing and editing.

Dr. Nathan Goldfarb has been Director of the Hofstra Com-
puter Center since its inception. A copy of his resume appears

as Attachment G,

FACILITIES

The principal facility is the Computer Center, This past
vear they had a 20K IBM 1620, and the course consequently used
NCE (Newark College of Engineering) FPRTRAN, a stripped peda-
gogical language without batch-processing capabilities.

This IBM 1620 has been replaced bv two IBM 1130's, each of
which is twenty times as fast, and which have FZRTRAN IT and
batch-processing capabilities, the latter especially useful for
pedagogical applications such as ours. Both of these IBM 1130's
have been delivered and are in routine operation.

The Computer-Center's supply of keypunches available for stu-

dent use has not kept pace with its growth, Accordinglv, funds

for renting extra keypunches are included in the proposal.
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Perhaps the most important point abéut the Computer Center
is that it is extremely cooperative. Their flexibility and -
willingness to go along with our needs made last year's program
possible despite equipment that was less than optimal; and
would be an important factor in successfully meeting new prob-
lems arising from an expanded program this coming school year.

In this regard, perhaps itis worth mentioning that Dr.
Goldfarb, Difector of the Hofstra Computer Center, sees a lib-
eral-arts computer instruction ''package' as complementary to,
rather than competitive with, conventional computer courses at
Hofstra.

A detailed list of the equipment at the Hofstra University
Computer Center is as follows: (a) two IBM 1130 Computer
Systems, each with 8K of core memory and one 500 K disk drive,
and each consisting orf one 1132 Printer, one 1442 Card Reader,
and one 1131 Central Processing Unit; (b) ten IBM 029 Keypunches;
(c) one IBM 056 Verifier; (d) one IBM 082 Sorter; (e) one IBM

514 Reproducer; (f) one IBM 085 Collater; and (g) one IBM 407

Printer (Tabulator).
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1)

2)

3)

4)
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sUDGET

First Phase - Spring 1968 Semester

Robert Hart, 25% of $9500 per year base pay $1187,50
Fringe Benefits at 134 154,50

Senior Computer Center man at computer during lab
sessions, 1/8 of $10,000 per year base pay for 4 months 416,67
Fringe benefits at 13% 56,17

Student lab assistant at computer, $2.50 per hour,
5 hours per week, for 15 weeks ©187.50

Student grader and/or office assistant, $1.25 per nour,

-5 hours per week, for 15 weeks 93.75

]

Expendable Equipment and Supplies:

2)

6)

Foruws for IBM 407 Printer and IBx 113V Computer, ome box 15.00

Paper, ditto masters, and duplicating fluid for student
handouts, figured at 10 pages of handouts, 300 copies each,
at 86¢ per ream ' 5.28

Other Direct Costs:

7)

8)

9)

FIRST PuASL DIKECT COSTS - TOTAL

Keypunch rental, two keypuncaes for four_montns, at

$60 per month each 480,00

Computer time, $35 per hour, 5 hours per week, for
15 weeks

Keypunching for those students who do not keypunch
their own, figured at 500 programs of a aozen cards each,

at 7¢ per cara

420,00

$5641.37



Salaries:

1) Robert liart,
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Secona inase - Fall l1lYoo Lenester
16-2/3% of $950U per year base pay $791.07

r

2) Jeffrey Kosenstock, $2.5VU per unour, > hours per week

for 15 weeks 187.50
Travel and Subsistence (rigured in, accord witih ttofstra
universitv's standara travel policies):
3) ¥pnilaaelpnia, rounu trip coaca fare (549.u4) plus
three aays per diea at §$20 per day 109 .v4
4) %*Jacksonville, Florid¢a, round trip coaci fare (3110,40)
plus turee days per aiem at $20 per day 170,406
Publication and Kelated Costs:
5) Text pooklet, 750 copies at $1 each 750,0u
Other virect Costs:
o) *Lvaluation, uolstra University's Center for the
study of aigner Lducation 1000.0Y

SLCOwD PdaSk DIRRCI COSTS - TOTAL

- ————— -

% Starreu iteas may be expendea in

$30Ub.07

part during the other phases.




Tnirg Phase - Sgrlnd 1969 Semester

The Thirg Phase incuyrg ¢ssentially the Same expenses gag the Firgt
Phase, Furtner €Xpenses gre Fequired only for tnpe final report:
its typing, Pape, ang uisseminatiou.

Salaries, LXpenaaplie Lquipwent ang Supplies, and otaner Lirect Costs:

1) - 9) Same asg ip First pPaase ' $5641,57

‘Publication and Relateg Costs:

10) Additional Secretarial help for typing ang aisseminating
final report, $z.5¢ PEr hour, 5 hourg Per week, for

20 weeks 250,00
i1) Paper anyg Feproduction €Costs of final report, 5uy b
Copies, 3y Pages each, figured at l¢ per page 150,0u ‘
12) Lnvelopes anq postage for 350 fjinaj Teports and text ;
booklets, at 25¢ cacn 87.50
-
PAIRD PuASL DIRECT COSTS - TOTAL $0128,87
PTAL UIRECT COSTS FUGR ALL THREE PLASLS $14,776.91
.




Indirect Costs, figured at
55% of salaries
(salaries for all three

phases $5421.35)

FINAL TOTAL--virect and
Indirect Costs for all
tnree phases

$2,981,74

$17,760.65

i
i
i
!
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APPENDIX

The present proposal is based heavily on the preliminary
version.’ Since writing the latter I have become aware of
the "Pierce Report."? This is the report of the Panel on
Computers in Higher Education, of the President's Scientific
Advisory Committee. The Pierce Report comes out heavily in
favor of some acquaintance with computation for essentially
all undergraduates; in particular, it strongly favors ex-
tending the "all-student" introduction to computers given by
a very few front-rank schools, to virtually all undergraduate
institutions. It thus would appear to lend considerable
weight to this proposal. Indeed, the identity of views is
so striking that to quote the Report at length would be re-
dundant. A few quotes, therefore, will suffice to give its
flavor.

On the desireability of some knowledge of computation for
all:
« « «» we find ourselves compelled to believe that within a
decade essentially all university and college students will
require some basic understanding of digital computation. . . . .

In short, we believe that the computer and computing are
rapidly coming to have an impact on the life of practically
every member of our society. Most people educated bevong the
high school level will have occasion to make use of these
tools, and all will need sufficient understanding of their
possibilities and limitations realistically to appraise the

new opportunities now available for information processing.
Ref. 2, p.28.)
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Clearly some acquaintance with digital computers will
be as essential to the next generation as is now familiarity
with the automobile and the radio. For college and univer-
sity students the time required to get such familiarity may
be about that to learn to drive a car. Unfortunately, par-
ents can't teach about computers so the colleges and univer-
sities must. Ref. 2, pp. 28-29.)

We believe that undergraduate college education without
adequate computing is deficient education, just as under-
graduate education without adequate library facilities would
be deficient education. At present, deficiency in computing
is widespread. We believe it to be vital to the national in-
terest as well as to the welfare of the individual student
to remedy this deficiency quickly. How can the deficiency be
remedied and what will the remedy cost? (Ref. 2, p. 10.)

On the remedy:

In 1965 less than 5 percent of the total college enroll-
ment, all located in a relatively few favored schools, had
access to computing service adequate for these educational
needs. « o+

Ve recommend that colleges and universities in cooper- -
ation with the Federal Government take steps to provide all
students needing such facilities with computing service at
least comparable in quality to that now available at the
more pioneering schools.

2. One of the major problems in providing the necessary
educational computing is the cost. . . . It is beyond the
capabilities of our colleges and universities to bear all of
this cost in this time period.

We recommend that colleges be encouraged to provide ade-
quatE"comput1n§ through govermnment sharing of the cost. . . .
(Ref. 2, p. 4.

The remedy seen by the Pierce Report is principally that
of extensive Federal support for educational computing. The
emphasis is toward providing the hardware and software re-

quired for remote consoles, multiprogramming, and man-machine

interactions (Ref. 2, pp. 11, 16, 34-36, and 44-45).
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As noted in the main body of this proposal, such systems are indeed excellent,
but they are also expensive and still under development. The present proposal
makes something of an end run around the cost and availability problems of
these systems by achieving an "all-student' introduction to computation
using conventional batch-processing, while at the same time paving the way
for institutional acceptance of more sophigticated techniques when these be-
come routinely available. Right now, batch-processing is the bread-and-butter
of the great majority of computer centers, and for many would remain so for
quite a few years, even if the recommendationslof the Pierce Report were
fully implemented.

In this connection, another point about the Pierce Report is perhaps
worth noting. Despite the considerable emphasis it places on introducing
all students to computation, and in particular on extending such introductions
from a few front-ran: institutions to the common run of schools, no cases
are mentioned where this has been done. As far as I know, New College is
unique in this respect. Thus it would seem that interest may attach to
our efforts, the more so since our use of conventional computer facilities,
minimum faculty retraining, and minimum administrative fuss might be an

appropriate pattern for similar schools,

e
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FOOTNOTES
1. First classroom instruction is planned for Febhruary 5,
1968. An earlier decision on this.proposal would be most help-
ful in planning, but not vital.
2. Pranel on Computers in Higher Education of the Presicdent's
Scientific Advisory Committee, chaired by J. R. Pierce, Com-

puters in Higher Education (U.S. Govermment Printing Office,

Washington, D.C. 20402, February 1967).
3. Committee on Uses of Computers of the National Academy of

Sciences-National Research Council, chaired by J. B. Rosser,

l
1
l
Digital Computer Needs in Universities and Colleges (National
Acadeny of Sciences-National Research Council, Washington, D.C.,

1966). On "all-student" introductions to the computer: "The

broad-scale reliance of our'increasingly technical society on l
computer systems, formal languages, and the related problem- ‘
solving procedures will eventually mean that every citizen should

have a basic nontechnical understanding of the field, much as

every citizen is now expected to understand something of history,

arithmetic, biology, etc." (p. 123.)

Further: '"Many have come to realize that these applications
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. E)f the compute_;_]have the potential of profoundly affecting
our socio-economic structure, our institutions, and our
standard of living. Even the well-educated man, however,
thinks of the computer as a magical box, and of its use as
incomprehensible. There is almost no widespread understand-
ing of the prospects or problems in the use of computer
systems.

"It will be important to the social well-being of our
country that the educated citizen understand computer sci-
ence at least as well as he now understands medicine or
mechanics." (p. 124.)

4. The Computer in Physics Instruction, Report of the Con-

ference on the Uses of the Computer in Undergraduate Physics
Instruction, sponsored by the Commission on College thsicé,
at the University of California at Irvine, November 4-6, 1965,
9. Listed, for example, in the '"Roster of School, College,
and University Computer Centers' appearing in each annual

(June) directory issue of Computers and Automation.

6. A. M. Bork, Am. J. Phys. 34, 926 (1966).
7. R. Hart, '"Prospectus Proposal: Liberal-Arts Computer In-

struction,' New College, Hofstra University, Hempstead, New

York, U.S.A.




March 3, 1967

To: Dr. Nathan Goldfarb, Director
Hofstra Computer Center

From: Robert Hart, New College
Re: Computer use in the New College Physical
Sciences Course, PGP N13 (4 s.h.)

Rather belatedly, here is the account 1 said I would give
you of the use of the computer in the New College PGP Physical
Science course.

This course is part cf the first year of the core program
(Prescribed General Prograwm) taken by all students. It is
quite comparahble to the Natural Sciences 1 course on the Hof-
stra main campus, also worth four semester hours. It lasts six
weeks and occupies half the students' time.

New College being humanistically oriented, about 75% of the
students are in the humanities and the social sciences. The
main aim of the course is to explore the nature of physical
science and its relation to other human activities. However,

the only way to understand these, T feel, is to do some science

and not justtalk about it. Accordingly, the rise of astronomy
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and dynamics --- the Greeks through Newton --- is covered in
a moderately technical manner.l This limited but vital piece
of physics parallels the intellectual history of the Vestern
world, and provides numerous excellent pegs on which to hang
such questions.

My principal reason for using the computer in the course
is that as computers penetrate into every corner of life, they
are becoming part of the knowledge of an educated person:

Games theory helps determine national policy; artificial in-
telligence is of interest to biologists, psychologists, and
theologians; legal decisions are predicted with their aid; and
they are used as sophisticated and flexible teaching machines -
a list which could be extended indefinitely. In general,
routine mental tasks are being eliminated, as the industrial
revolution eliminated routine manual tasks. Just as an
acquaintance with machines and their potentialities would have
been desirable then, so an acquaintance with computers bv ed-
ucated people is desirable now. However, you are the last per-
son to whom I need belabor this.

A related reason for using the computer is that it con-
tinues the Frankenstein theme touched on in the course. The
view is advanced that certainly the first, and perhaps the
main, step in bfinging Frankenstein's monsters under control is

understanding them. Computers have been assigned this role
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about as much as aﬁything these days. It is, therefore, in-
teresting to show the students what a relatively large measure
of control and usefulness results from a small investment of
knowledge and understanding.

Another reason for introducing the computer is that it
sometimes catches student interest, mostly for the wrong rea-
sons: it is glamorous, the lights flash (the "pinball effect'),
and a mad feeling of power comes from having all those cores
doing your bidding. Nevertheless, student enthusiasm is rare
and precious enough that one takes it whérever one finds it.

In addition, the computer provides something of a labor-
atory experience in a course which is otherwise without it,
and in which a laboratory would be difficult to imagine because
of the course's brief duration and large number of students -
particularly inept ones at that. Also, this introduction to
the computer serves as the beginning of computer instruction
for the science concentration students, instruction which is
continued in their General Physics course. Last but not least,
there is my personal interest and experience with computers.

As to the mechanics of the course, two one-and-a-half hour
lectures are given, the first describing the role of computers
in the modern world, the second covering F@PRTRAN programming.
The second lecture is a kind of "instant FPRTRAN": the mini-

mum needed to get numbers into the machine, carry out compu-

tations with them, and get the results out. 1In fact, the
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sample program developed in the lecture merely adds two num-
bers. The points are stressed, however, that programs hardly
more complex than this car have considerable sociological-sig—
nificance, and that the framework of this program provides
the framework of much more complicated programs.’ This vear
these lectures were given in the middle of the six weeks of
the course; in future years they will be given at the beginning.

The programming lecture is self-contafred. As a supple-
mentary reference, a technical report by G. T. Pawlicki® was
suggested. MNext year this will be assigred as a text, cost-
ing about 50¢. This booklet is about the hest hezinner's
FFRTRAN instruction manual I have seen: clecar, explicit, and
only covering a subset of WRTR/N, which is in the "instant
PPRTRAN'" gpirit. Nevertheless, it is net icdeal Ffor the present
course, since it treats a different dialect of FdﬁTRANa and a
different computer installation, and is not sufficiently geared
to the "instant T@ERTRAN" approach. I am still Jocoking for a
batter.

In addition to the lecture and the Pawlicki *coklet, the
students receive a set of procedural instructiorns (enclcsed),
and on the bulletin board is posted a cowplete "'case history"
of a program: the coding form with program and Aata written onto
it, exactly as It would go to the weypuncher; tbe cards which
would come back frowm the keypuncher; and the computer outpnt re-

sulting from using these cards as input. = list of error
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messages is also posted. The students can also obtain pro-
gramming advice at the course's problem sessions, at our weekly
computer sessions, and from fellow students. The last is
actually a significant source of advice. Most questions are
basic, frequéntly answerable by students who have written a

few programs, as have many of the science concentration students
in preceding classes. Having students teach students, in this
class and in others, is part of New College's attempt to involve
students actively in the educational process.

At the optional weekly computer sessions, students could
learn how to keypunch their own programs and watch them being
run on the computer. (A copy of our "instant keypunch'" instruc-
tions is enclosed.) The computer experiment counted five per-
cent of the grade.

The results, I think, were reasonably successful. Somewhat
more than half our approximately ninety students completed the
assignment of writing one simple computer program that ran and
checking that it had indeed produced the correct results, and a
greater number attempted it. For most of these peonle, I think
my principal object of 'breaking the ice" was attained. Vhat
began as mysterious ended as something which could easilyv be
made to do what was asked, I would expect results in later years
to be more successful: This was New College's (and, I believe,

also Hofstra's) first attempt to use the computer in a liberal-

arts course, and the first year I taught the course.
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It seems to me, that these results suggest the pedagogical
feasibility of introducing all Hofstra students to the computer,
New College students being a pretty representative cross-
section. Vhether this would bhe desirable or possible taking
other considerations into account, I don't know, but should
vo: seek to move in that direction, I think this experience
would suppoft the idea.

About the only difficulty I recall with the Computer Center
was that some students misunderstood or ignored the instructions
about coding programs onto the coding forms. This led the key-
punchers to ask me on several occasions whether programs should

- -

be returned unpunched, or punched as hest as possible. DMy
feeling is that our students should be handled like everyone
else, and that familiarizing themselves with a computer cen-
ter's procedures is part of learning to program. Accordingly,
my response tended toward '’hat would you do normally?" The
answer to that tended to be that there was no '"mormally" ---
that this was the first time this had been done. So some of
the difficulties which may have been encountered (of which this
is the only specific one of which I am aware) may perhaps be
chalked up to growing pains on the Computer Center's part as
well as ours. In any event, the students will be given yet

more explicit instructions about coding next year. I would

appreciate any comments about other difficulties or suggestions

for mext year.
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I also enclose two laboratory write-ups from the New College
General Physics Course. These show how the above introduction
to computers, which everybody receives in the PGP Physical
Science Course, is continued for the students concentrating in
science. The General Physics Course (M. Sc. MN21, 6 s.h.) bhe-
gins half-way through the six-week Physical Sciences Course and
lasts twenty weeks, occupying about half the students' time.

These write-ups are straightforward. The first merely in-
structs the student to write another program more complex than
that written for the Physical Sciences Course, preferably re-
lated to either his phvsics or calculus course. The second is
a numerical integration of a simple harmonic oscillator, which
lends itself naturally to the computer, though its use is not
required.

Finally, I also enclose a copy of a letter I wrote to
Alfred Bork, at Reed. There has recently been considerable in-
terest in the use of the computer in physics teaching, from a
variety of viewpointssz the straight teaching and use of pro-
gramning in physics classes and laboratories; computer consoles
in the physics laboratory to carry out data analysis; computers
as demonstrators (simulators) of physical phenomena; and the
use of the computer as a flexible and sophisticated teaching
machine to teach physics. In any event, Bork, Chairman of the

Committee on Mathematics in Physics Education of the American
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Association of Physics Teachers, recently solicited® infor-
mation about physics courses using computers. I thought you

might be interested in what I wrote about the New College

courses.




FOOTNOTES

The course uses as text, and follows closely, G. Holton

and D. H. D. Roller, Foundations of Modern Physical Science

{Addison-Vesley Publishing Company, Inc., Reading, Mass-

achusetts, U. S. A., 1958), Chaps. 1, 2, and 4-15,

"Instant FPRTRAN" is, I believe, the proper way to begin
teaching F@RTRAN programming, even when the subject is to
be explored in greater depth. F@RTRAN is peculiarly amen-
able to self-study: one learns FPRTRAN programming by
writing programs, and this should be started with the first
lecture. Despite this, no really satisfactory "instant

FPRTRAN' text is known to me.

G. S. Pawlicki, "An Introduction to 704 F@RTRAN,'" tech-
nical report ANL-6542 (March 1962, corrected November 1963)

of Argonne National Laboratory, Argonne, Illinois, U.S.A.

We are presently using NCE (Newark College of Engineering)
FYRTRAN, a stripped pedagogical language with free-style
input and output. This may change shortly, when our 20K

IBM 1620 (no magnetic drums or tapes) is replaced with two

IBM 1130's.
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This is evidenced, for example, by a number of articles
in the American Journal of Physics, and by a session on
this topic at the recent meeting of the Americal Physical
Society and the American Association of Physics Teachers
in New Yérk. A good article on this, and certainly the

most amusing, is by D. L. Shirer in Am. J. Phys. 33 (1965).
A. M. Bork, Am. J. Phys. 34, 1199 (1966).

- (Reprinted Scptember
20, 1967, without change,
except correction of ty-
pographical errors.)







INTERTM REPORT

Data Base Panel

Covering the Period January 1-April 30, 1969

As outlined by the Board, the aim of this panel is to provide

a data base on the computer industry from which the Board and

its pancls can operate. The mission is therefore - "to develop
knowledge and data on the present status of the computer industry,
identify the gaps or areas in which information or data is in-

adequate or unsatisfactory and make recommendations on what action

should be taken."

The panel with a few associated Bdard members, has a direct line
into many information and data sources. Therefore, a major amount
of time has been devoted to learning about the types of data and
information thus available, on such subjects as numbers, types, etc.
of computers, capital and operating costs involved, maﬁ?ower

availability and manpower needs, training programs, etc.
Preliminary presentations have been made by:

Dr. John W. Hamblen Southern Regional Education Board

Dr. Bruce Gilchrist Am:rican Federation of Information
Processing Societies

Miss Josephine Wal- National Bureau of Standards
kovicz (for Miss Margaret
Fox)

Mr. Patrick J. McGovern Internatiovnal Data Corporation




In the meantime, a large number of individual references

have been submitted or procured, some general, some related
to specific subjects, such as manpower, software services, etc.
Several surveys of government involvement are available and
-more are forthcoming from the Burcau of Standards, Burcau

of the Budget, Census Bureau, etc.

I i) |
In

: _ A " :

Present activity centers around tyring to decide how to handle
. . . \

and evaluate all thie information. As a start {J the data

available on the status of the industry is being assembled

for general analysis and study by the Pancl.

The Pancl membership is as follows:

Dr. Sidney Fernbach, Chairman-

Mr. Paul Armer v Mr. Charles Phillips’
Dr. John Hamblen Mr. Joseph Kasputys
Mr. J. D. Madden ! Miss Ann M. Lamb .-
Mr. Patrick McGovern +~ Dr. William Raub
Miss Margaret Fox : Mr. Chris Shaw
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THE MEMORY AND RELIABILITY OF THE MINSK~-32
COMPUTER
By A.Strogenoy

As & rule, the new rodel of a computet is produced only
in several years after its design which essentlally becomes
outmoded. Minsk cybernsticians have decided to congiderably
reduce this period, The Minsk-32 all-purpose computer of
medium productivity developed by them was tested only last
November and in December the Ordzhonikidze plant in Minsk
already turned out the first computers of this type.

The new computer differs greatly from its predecessor--
the Mingk-22M, Usually information which has no room in the
computer’s main brain, is stored in external memory units ~-
on the magnotic drum, the magnetic tepe and special disns,
Their access-time sometimes - is measured in minutes, In the
Minsk-32 the capacity of the main memoxy is eight times
more, end its actcoess-time is measured in terms of fractions
of m{croseconds. Hence, its speed is much higher,

Computers of previous models solve problems in successicn,
Some of thelr devicezs stand idle while others are overloaded,

For example, the central calculator is solving the
groblem while the printer stands idle, On the othexr hand,
uring information output the calculator stands idle. The
Minsk-32 computer is devold of this drewbaek, It cean simul-
taneously solve three-~Iour problems with a full and more
wniform loading of all of its units.

I would like to mention one more adventage of the last
representative of the family of Minsk computers, With the
ald of special commutators up to 136 external units can be
linked to the new model: information inputs and outputs
from punch-cards and punch-tapes, additional accumulators on
the magnetic tape and drum, various devices for information
transmission from telegraph and telephone channels and
special data sensors, This makes it possible to solve a wide
range of engineering, economic and informational problems
in contrast to the "purely engineering" Minsk-22M computex.
Besides, the new computer can operate both in binary and decimel
calculation systems,

And finally another advantage: all the programmes
compiled for the Minsk-22l are suitable for the Minsk-32.,
If it is necessary to accelerate the solution of problenms,
the new model can operate Jjointly with other computexrs,

(Sovietskeya Belorussis, Maroh 16)




APR 21 Reco

JACK BROOKS, TEX., CHAIRMAN OGDEN R. REID, N.Y.
w M S. MOORHEAD, PA, JOHN H. BUCHANAN, JR., ALA,

JOI CULVER, IOWA . N LOWELL P. WEICKER, JR., CONN.
FL2YD V. HICKS, WASH. NINETY-FIRST CONGRESS

225-3252

Congress of the Enited States

Bouge of Repredentatihes
GOVERNMENT ACTIVITIES SUBCOMMITTEE

OF THE
COMMITTEE ON GOVERNMENT OPERATIONS

RAYBURN Housk OFFICE BuiLpING, Room B350-B
WASHINGTON, D.C. 20515

FOR IMMEDIATE RELEASE
April 18, 1969
HEARINGS SLATED ON BROOKS' BILL TO USE COMPUTERS IN CONGRESS
WASHINGTON, D.C.-—~ Citing the billions in possible savings of tax funds,
Congressman Jack Brooks (D-Texas) announced hearings on legislation to provide
for coordinated use of computers in Congress. The hearings on Brooks' bill,
H. R. Lok, and similar measures will begin Wednesday, April 23, 1969, at 10:00 a.m.,

in Room 2247 of the Rayburn House Office Building, at which time the Subcommittee

1
will hear from the Comptroller General and the Bureau of the Budget. :
Brooks, Chairman of the House Government Activities Subcomnittee stated,
"The state of the art in data processing and information handling has reached
the point of development that they can be of material assistance to the Congress
in coping with the constantly increasing complexity and volume of data inherent?
in the legislative process.
"Phe time has come for us to make full use of these new capabilities. In
Congress every day we witness increasingly serious symptoms of the inadequacies
of traditionzl information handling techniques to meet present and.future

demands.”

Brooks continued, "Based upon sound experience in business, industry and
Government, a significant increasé in operational efficiency can be expected
jncident to the efficient and effective introduction and use of data processing

"If data processing were to provide us with only a 5 percent increase in
efficiency in handling budget and appropriation matters, the annual saving under

.- - 1
udgetary levels would exceed $4 pillion annually.

'
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Under Brooks' proposal, responsibility is given the Comptroller General
of the United States to develop and maintain the computer capacity required
by the House and Senate and the subordinate offices of the Congress. "In
addition," Congressman Brooks explained, "the Comptroller General will cooperate
with the Director of the Bureau of the Budget in developing a uniform computer
system to support the budget and appropriations cycle in the Legislative and
Executive Branches of the Government.

This uniform approach to the computer needs of the Legislative and Execu-
tive Branches in the area of fiscal data will not only significantly improve
the efficiency and effectiveness of the overall system, but will also avoid
costly wastes and duplications which otherwise would occur were systems for
this purpose developed independently by the Congress and the Executive Branch."

Other Members of the Subcormittee, in addition to Brooks, are Congressman
Williem S. Moorhead (D-Pa.), John C. Culver (D-Iova), Floyd V. Hicks (D-Wesh.),
Ogden R. Reid (R-N.Y.), John H. Buchanan, Jr., (R-Ala.), and Lowell P. Weicker,

Jr. (R-Conn.). The Subcommittee is part of the House Government Operations

Committee, chaired by Congressman William L. Dawson (pD-111.).

HHEH
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By JOHN H. FENTON |tary-industrial  complex, as-

Special to The New York Times |serted that the computer would
CAMBRIDGE, Mass.,, May 6/be useful to tne Pentagon
'|— In a peaceful protest demon-;;?gy:glai;s”gép draet?sirﬁo bg Sgr
stration,  members of  the|nvements. Tﬁe con?m?ttge is
Science Acticn Coordmatmgicomp()scd of MIT. students

|day to a projected computer|
{facility for research in the be-|

Committee urged opposition to-|and faculty members.

Cities Analytic Role

. . | But administration represent-
havioral sciences at the Massa-atives, who had prepared an
chusetts’ Institute of Tech-|82-page report outlining the
nology. lpossible uses of the facility,

Under a bright sun a crowd|insisted that it was not de-
of more than 200 at Kresze|signed to support research

'|Plaza heard speakers con both|projects individually, but rather|

sides of the issue present their(to afford unclassified com-|

views with scarcely a heckling|puter analysis and modeling .in|search Projects Agency, an arm

note — and little anpleuse. ibehavioral scicnces on a timc-‘i
During the hour-long discus- sharing  basis  with  other|
sion, the coordinating com- scholars cutside M.LT.
mittee, which is dedicated to| Kresge Plaza is a grassy plot!
opposing academic research sitirated at the wnst end of the!
for the benefit of the mili-IM.ILT. campus. The sneakers!

T. Grogp Asséils Computer Plan

stood on a platform formed by
broad steps leading to a stu-
dent center. The institute’s
maintenance engineers pro-
vided a microphone and two
public address loudspeakers. -

The computer concept, called
the Cambridge Project, was tha
work of more than 50 be-
havioral scientists in this uni-
versity city over the last sev-
eral months. Two of the prime
movers were Dr. Licklider and
Prof. Ithiel de Sola Pool, a po-
litical scientist. . T

Last month, the group ap-
plied to the Behavioral Sciences
Division of the Advanced Re-

of the Department of Defense,
for a grant of $1.5-million for

1the first year of a five-year pro-

gram. The total estimated cost
would be $7.6-million. The ap-
plication is under study.
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