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Attending

Board Members
Anthony G. Oettinger, Chairman

Dr. Launor F. Carter
Prof. Wesley A. Clark
Dr. Sidney Fernbach

Mr. Jerrier A. Haddad
Dr. Johm R. Meyer

Dr. John R. Pierce
Prof. J. Barkley Rosser
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Mr. Joel Cohen
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Prof. William F. Miller
Mr. Kenneth Olsen

Dr. Alan J. Perlis

Consultants

Mr. John Griffith

*Please note that the Day Session is being held in the Reading
Room in the Main Building located at 2101 Constitution Avenue,

Washington, D. C.







NATIONAL ACADEMY OF SCIENCES

2101 CONSTITUTION AVENUE
WASHINGTON. D.C. 20418

COMPUTER SCIENCE AND ENGINEERING BOARD
AGENDA

Evening Session January 13, 1970

EXECUTIVE SESSION

The Executive Session of the Board meeting will be held on January 13, 1970,
at the Twin Bridges Marriott Hotel, Terrace Room, U, S. Highway 1 (l4th
Street Bridge), Washington, D. C., Dr, James D. Gallagher and a few asso-
ciates will attend to participate in an informal discussion of current and
possible applications of computer systems and associated technologies to
the educational progress and problems with which OEO is primarily concerned.
The informal discussions are expected to start during refreshments which
will be served at 6:30 p.m. and to continue through dinner, which will be
served at 7:30 p.m. Professor Anthony G. Oettinger, Chairman, Computer
Science & Engineering Board, will speak briefly to set the theme for the
evening's discussions, '
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NATIONAL ACADEMY OF SCIENCES

2101 CONSTITUTION AVENUE
WASHINGTON, D.C. 20418

COMPUTER SCIENCE AND ENGINEERING BOARD
AGENDA

Day Session January 14, 1970

Reading Room
at
2101 Constitution Avenue

Discussion of Commerce Department's lack of funds to implement the
Data Base Panel's recommendations to provide additional services---
Dr. Sidney Fernbach.

Review of the status report of the panels of the Board and the draft
report summarizing computer science development in the USA and the
activities initialed by the Board since its inception---Dr, Bernhard
Romberg (deferred from December, 1968 meeting).

Discussion of appropriateness of distributing the annual report to
ARPA to other contributors and supporters---The Chairman.

Discussion of IIA's (Information Industry Association) desire to
broaden the base and viewpoint of the national commission on
copyrights---The Chairman, '

Review of the informal discussions with Dr. Gallagher and associates
regarding OEO problems and possible computer systems applications---
The Chairman.

Status of the Inférmation Systems Panel effort, and the support by
the Council of Library Resources---Dr, Ronald Wigington.

Status of the NSF Survey report which is to have been revised in
response to Board comments during the December, 1968, meeting---

Dr. William Miller,

Status of the Project on Computer Data Banks (deferred from the
December, 1968, meeting).
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AGENDA

(9) Status of the continuing review of the draft report by the National
Programs Panel "A"---Drs. Walter Baer, Sidney Fernbach, et al.

(10) Review of the draft of the report of the Summer Conference on
Computers and Higher Education---Dr. Alan Perlis.

Administrative Items

General Academy policy in regard to rental of automobiles---Administrative
Secretary.

Attaining copy of NRC brochure "Information for Members of Divisions,
Committees, Boards and Panels.'---Administrative Secretary.

**Note--All back-up paperé will be passed out to each member at the meeting
on January 14, 1970.
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THE ASSISTANT SECRETARY OF COMMERCE

WASHINGTON, D.C. 20230 :2/1'
Dl Jom

DEC 29 1369

Dr. Anthony G. Oettinger

Chairman, Computer Science and Engineering Board
National Academy of Sciences

2101 Constitution Avenue

Weshington, D. C. 20418

Dear Dr. Oettinger:

We appreciate the opportunity to review the informal study
resulte of the Date Base Panel of the Computer Science and
Engineering Board of the National Academy of Sciences, and
we share with you the concern for adequate statistical
identification of activity in the computer science and engin-
eering field.

In this regard, we note with some satisfaction, that we have

- representatives of the Department of Commerce serving on your
Data Base Panel. Ve regret, however, that at this time funds
for the support of eny edditional activity at the Department
of Commerce, as described in your study, ere not available
within the Domestic and International Business budget. It,
of course, remains to be seen whether the 1971 fiscal budget
will permit us to support such an endeavor.

Thus, at this time, we can only encourage you to continue your
efforts knowing that you have our full interest, moral support,
and the cooperation of our present computer and science activities.

Sincerely,

BUBERT McLELLAN
f/'als’
K. N. Davis, Jr.
Assistant Secretary for Domestic

end International Business
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ATTACHMENT 1

December 23, 1969

CS&E PANEL & STATUS

.

Education Panel, Dr. Alan Perlis (Board Project)

Mission -- to devise ways and means for assuring an adequate flow of
expert and skilled manpower to meet the emerging require-‘
ments in colleges and universities for teaching, for
research, and for applications.

Initial concentration is upon the problems connected with
staffing the computer departments of the colleges and
universities. A Conference on Computers in Colleges and
Universities was held this summer. The conference report
is due out within the next two or three months.

This Panel's work should contribute significantly to the
development of the computer science and engineering field.

Data Base Panel, Dr. Sidney Fernbach (Board Project)

Mission =-- to establish the parameters of and the flow of information
relating to the CS&E field, to define critical gaps, and to
devise ways and means of filling such gaps, and to monitor
generally the adequacy and timeliness of the flow and dis-
tribution of such information.

Initial efforts of the Panel are concentrated upon working out
programs which the government departments can undertake to fill.
certain critical gaps.

This Panel's work should contribute substantially to the
development of the computer science and engineering field.

Export Panel, Dr. Donald Ling (Board Project)

Mission -- to provide continuing support to the Office of Science and
Technology, the Department of State, the DoDR&E and other
government activities in the computer export area.

Initial concentration has been upon production of a series of
‘ technical evaluations of various aspects of the computers in

relation to the export problem. A draft report from the

Summer Conference inventories the state of our knowledge

NAS PRIVILEGED r\ i\
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regarding critical aspects of the computer export problem
and defines critical gaps in our knowledge. A follow-up
program to be undertaken shortly will concentrate upon
ways and means of remedying such gaps. '

The work of this Panel contributes directly to expanding

the frontiers of our understanding of computer science
and engineering.

FCC Interconnections Panel, Mr. Lewis S. Billig (FCC Project)

Mission -- to do a technical analysis and evaluation of the difficulties
arising from the attachment of various interconnecting devices
to the "common carrier voice communication system'.

Inasmuch as this problem area is undefined and unexplored, the
ijnitial effort is designed to create the essential literature
of the field, to define critical technical and systems problems,
and to weigh these in light of both the short and the long-term.
The effort will culminate in a report to the FCC.

In the sense that computer science and engineering embraces
systems dependent upon data exchanges via common carrier
facilities, this effort should contribute significantly to
our understanding of computer science and engineering.

"Information Systems Pahel, Df. Ronald Wigington (Council on Library
Resources Project)

Mission -- (1) to assess the potential for application of computer science
and engineering principals to meet national needs for efficient
and effective information systems of all kinds; (2) to identify
the roadblocks to the more effective and rapid employment of
computer science and associated technologies to information
handling problems; and, (3) to focus national level attention on
the need for appropriate actions arising from (1) and (2).

The initial effort by this Panel is to make a study leading to
the ideniification and development of sound computer science
_and engineering principals for applying computers, computer
systems and related technologies to various information
handling problems associated with conventional and special
libraries.

NAS PRIVILEGED
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The work of the Panel will contribute directly and significantly

to expanding the frontiers of our knowledge in the computer

‘'science and engineering field.

National Programs Panel "A", Dr. Launor Carter (Board Project)

Mission -- to examine the general state of the computer science and

engineering field, viewed from the national level, as one
means of exploring what actions might be taken at various
levels to benefit the field.

Initial efforts of the Panel concentrated upon the R&D
programs related to computer science and upon various
activities in being and being promoted which are concerned
with regional and national level laboratories, institutes,
and other institutional forms. Report is in draft.

The work of this Panel should contribute directly to our

._ understanding of our "institutional forms'" and their

processes, and how these relate to the computer science

~ and engineering field.

National Programs Panel "B", Mr. Jerrier Haddad (Board Project)

Mission -- to explore the feasibility of devising a 'nmational level

program" designed to further the development of the
computer science and engineering field, and to define
the appropriate role of the U.S. government and the
Private Sector in such a program.

The initial approach is to identify and to evaluate the
various existing activities which might be considered
important elements in such a national program. The outsome
of this effort, as well as the form it might take, are
uncertain at this point.

If successful, this Panel's work should contribute critically
to assuring the needed momenta and directions to the computer

science and engineering field.

NAS PRIVILEGED
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Patterns of Industry Support for Computers in Colleges and Universities
Dr. William F. Miller (NSF Project)

Mission -- to explore the feasibility of divining motivations and future
attitudes of both donors and recipients which could affect the
trends in industrial support of computing activities in U.S.
educational institutions.

Initial efforts are concentrated upon selected companies active
in the support of computing activities in colleges and universities.
Report is in process which indicates that further effort along the

: lines followed in the initial study would be of limited value.

This report will contribute only marginally, if at all, to the
computer science and engineering field.

Privacy Panel, Dr. Alan Westin (Russell Sage Foundation Project)

Mission -- to survey and assess developments in large, computerized data
' banks and related activities as they affect the privacy of
jndividuals in our society.

The project will run for about 18 months, and will culminate in |
a comprehensive report. The first task is to survey selected
data banks throughout the country.

This effort-will contribute significantly to our understanding
of various aspects of computers and their associated processes
as they affect our society, our institutions, and the indivi-

dual.

Standards Planning Group (Chairman is being sought)

: In the Planning Group stage. No recommendations have been
made to the CS&E Board.

NAS PRIVILEGED




FIRST ANNUAL PROGRESS REPORT
November 1, 1968 - October 31, 1969

COMPUTER SCIENCE AND ENGINEERING BOARD

ARPA Order Number -- 1215/1

Program Code Number -- P9D30

Contractor -- National Academy of Sciences
Effective Date of Contract -- 68 November 01
Expiration Date of Contract -- 71 October 31
Amount of Contract -- $300,000

Contract Number -- DAHC-15-69-C-0198

CS&E Board Chairman -- Professor A. G. Oettinger

NATIONAL ACADEMY OF SCIENCES
Washington, D. C.

December 1969
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First Annual Progress Rebort
Computer Science and Engineering Board

In this first year of operation the Computer Science and Engineering
Board has directed its primary effort to trying to view the computer indus-
try and associated technologies within the framework of (a) the deep
involvement and penefration of computer technology into government and
private sector operations, (b) the complex technology of the industry
and associated use areas, Kc) the active R.&D. activities within the indﬁs-
try, (d) the effects of the technology on education a;d educational meﬁhods,-
and (e) the strong positioﬁ of the U.S. computer technology in world mar-
keté. Within this frameﬁork the Board has tried to identify (1) roadblocks
to progress, (2) areas in positive need of research and/or development or
just much more information, (3) guidelines the govermment or industry |
should apply-in certain areas such as export controls, standards, etc.,

(4) areas of interlock with other technologies where sociological or other
non-technical problems may arise. In this it has been the purpose to try
to recognize the problems, difficulties, etc. that are fairly fundamental

as differentiated froh those that arise primarily from growing pains.

| The operating procedure has been for the Boa?d to raise, discuss and
evalﬁate possible study areas. On their acceptance as proper within the

above framework, responsibility for their further definition, development

~and completion was placed in the hands of a panel or committee. All such

panels or committees were chaired by a Board member but the remainder were
predominantly non-Board members. In some instances it seemed that the

subject was of special concern to another agency so separate individual

funding was sought. In this way the primary support from A.R.P.A. has
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served to catalyze research studies in broader areas and provided greater
freedom to the Board in its planning. Thus a list of panels and committees
present a suzcinct index of decisions made by the Board at this early stage
concerning areas in which research, development or other efforts would be
worthwhile and needed.

The accompanying chart illustrates the extent and sources of~supp1e-
mental funding -- showing the support and interest in programs by ofher
agencies.

The following is a list of committees and panels that were set up

and became active during the first year:

Study Topic
I Study of Patterns of Industry Support of Computers
in U. S. Educational Institutions
11 Computer Science and Software Engineering Education
III National Program Panel A
v Data Base Panel
v ' Computer Export Panel
VI Study of Privacy‘and Due Process Issues in Computer
Data Banks .
VII Technical Analysis of Selected Factors in the Compu-

ter/Communications Interface Field
Computer Science education and the use of computer technology in
educational institutions are itéms of great importance in assuring an
adequate supply of personnel trained to exploit the technology to the
optimum level. (For example, the Board feelé that lack of manpower
restricts by up to five times the utilization of computér technology).
Thﬁs, the studies under Study I were aimed at learning the status and

trend of industrial support of computers in educational institutions.
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In the past-fhis has been very helpful to many schools and colleges.

Such information could play a.strong role in decisions by universities
on their future needé and funding requirements and is expected to be
especially helpful to National Science Foundation in its planning for
funding qf university fgcilities and curricula. The report on this stﬁdy
will be submitted by December 31, 1969.

A second aspect of computér technology as related to educational
institutions is the character and quality of.computer technology and
related education and training provided by schools of higher education.
Particular concern was expressed by the Board that an inadequate number
of students were being given even a basic training and education in
computer technology but more particularly that there was little provi-
sion for encouraging education aimed at effective "software engineering."

The approach to this phase was to hold a week-long working conference,
Study II, in July 1969 among concerned representatives of Universities,
users and operators of computing systems, Administrators, Manufacturers .
"(soft and hardware) and government. Over 40 attended. The discuss%ons

delved deeﬁly‘into the types of graduate and undergraduate programs that

are offered versus what are needed for adequate computer science education
at all levels for the near and distant futurg. Goals for curricula were
‘freely discussed. Much data were presented on the rate of production of
trained students and faculty as related to the forecast needs for manpower.
The report, which should be available by the end of the year, should be

of major assistance to government agencies such as Natibhal Science

Foundation and Advanced Research Projects Agency who are concerned with

-
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academic support in the computer field.

What might be considered as a third phase in the Board's interest in
computer technology as it.affects the education field also overflows into
the general field of major data processing, information retrieval, research
and development, and teaching, and has taken the form of - to use the general
expression - "Study of Computer Institutes.'" These institutes combine the
various functions an& needs of computer technology in various proportions,
some serving primarily as management aids with some t;aching and R&D,
others being primarily inténded for processAdevelopment with little manage-
menﬁ application. Most of these propdsed institutes were closely tied into
groups of universities or within government agencies and government assis-
tance in funding would be necessary. As it was envisioned that consider;ble
difficulty may arise in attempts by the government to evaluate these pro-
grams on the basis of present knowledge, the National Program Panel A,
Study III was requested to survéy these proposals and report its recommen-
dations. Dufing the course ;f this survey oral presentations and brochures
conéerning five such “institutes" were reviewed by the Panel.

- The Panel discussions growing out of these presentations have raised
many'questions about the need or justification for some of the planned
functions of the large enterprises that are envisioned, also concerning
.the mode ana source of funding. On the other hand there is considerable
merit in some of the concepts. The Panel be@ieves that its best contri-
bution would be in the form of criteria for such institutes. Such criteria

wiil ferret out the justification of or need for a particular institute

N
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function versus alternative means of accomplishing the pﬁrpose and will
provide the basis for judging the adequacy and availability of manpower
and funding and the type of organization planned for with Institutes.
The report also includes a rough compilation and analysis of funding
generally available for this purpose.

Throughout its planning studies the Board was continually madg more
aware of the general inadequacy, in volume, completeness and scope, of
data on the industry; how many computers are there, or will there be at
some point in the future, how many of what types of personnel are or will
be in the industry, to what uses are computers put and by whom? Knowledge
about the large, mostly government-agency owned computing activities was
abundant although not always accurate or consistent. Knowledge about all
other activities is very inadequate. The Data Base Panel Study IV has
been trying to fill or determine how to fill these many gaps. A prelimin-
ary draft drawn up around data generally available confirmed that there is
a real problem - not only in assembling the data but also in evaluating its
reliability consistency, completeness and degree of coverage. For instange,
estimates of the number of operators vary by 100,000. Many individual
data'sources have been examined; some of them are quite comprehensive
and complete but limited in scope - such as "Computers in the Federal
Govermment' - "Computers in Higher Education" - yet it is felt that the
needed industry data is available or would become available if there
were a properly degigned and used information retrieval system.

The panel recognized many problems such as how to measure computer

power - or to define a computer - what is a programmer = analyst - etc.,

how to identify comﬁuter personnel who normally are classified as physicists,
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mathematicians - Biologists, etc. Several cataloging and indexing systems
§ R

are being reviewed for their possible value in serving as adequate data
source locators. As an aid in evaluating such systems a list of questions
has been prepared to which answers could logically.be expected from a
competent data bank or library; they cover the range from technology of
hardware, through equipment and personnel to economic forecasts. The
one probable result éf this panel's activities will be recommendations
for setting up a library or catalogue of library refe;ences for adequately
serving this data-and-ipforﬁation need in the computer industry. Supple-
mental recommendations or suggestions for further steps to coordinate
industry usage in common areas such as job definitions may also result.
It is believed that this panel is operating in an area essential to the '
orderly development of the industry.

The summer conference of the Computer Export Panel group, to which
a number of other expérts as well as interested and concerned government
officials weré invited, was ﬁeld from July 14 through July 18, 1969. The
purﬁoses of this study were:‘ (a) to develop within the Panel a broader
énd more detailed information base from which to devel op support for the

government; (b) in particular, to explore important areas hitherto only

~ lightly touched on by the Panel, e.g., economic considerations, implica-

tions of technology transfer, etc.; (c) to educate, through their parti-

cipation in the conference, the sponsoring or interested agencies in the
government, i.e., DOD, State and Commerce; (d) to develop a broader community

of.people knowledgeable about the problem, and available for help and

-
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conéultation; (f) to isolate and explore areas which remain imperfectly
understood, so that recommendations can be made for further study and
research. The work was carried out through five study groups, with
however considerable coordination and liaison across interest areas.
These groups were: Computing Equipment, Economic Aspects, Military
Applications, Computer Technology and Software. Many of the meetiﬁgs
were classified.

The report draft of this study has been revised twice by the Export
bPanel and has been approved for content by the CS&E Board. The report is 5
now being given final editing and will be given limitéd distribution
because of the restricted character of the subject matter. The Export
Panel plans to devote the first meeting after thé report is completed t§
developing a follow-on research and analysis effort built around the
deficiencies and priorities defined in the Summer Conference report.

Soon after the Computer Science and Engineering Board was formed and
began its study of the computer field, concern was focused on problems
- that have arisen and the Questions that have been posed for ‘the future

in respect to the privacy aspects of the large data banks being instituted

by locél, state and federal governments and private organizations Study VI.
These data banks can be classified as either intelligence systems, regulatory
systems or statistical systems, but all contain personally identified
information and data, and under the present system there is often little ‘
control.over widespread access. The resultant potential loss of privacy

combinéd with issues of due process and of public accountability is a

matter for real concern. The CS&E Board has recognized the magnitude and
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significance of the problem and has prepared a broad odtiine of the
studies that should be undertaken to meet or ameliorate the anticipated
problems and has recoﬁmended action. The Russell Sage Foundation has
funded this.26 month project. Thus CS&E Board in its normal advisory
capacity has catalyzed an activity which is entering the picture at a
favorable time before intensive problems have arisen, but after the
techniques have been developed and potential problem areas are recognized.

. The results of this and possibly subsequent studies should have a pro-
found influence on the reception and regulation of computer activities
into everyday lives. The project is, therefore, felt to be of great
importance. Public announcement of this project is expected early in
1970, following the constitution of an outside Advisory Panel.

The value of the immediate availability of CS&E Board for consul-
tative and advisory services in the computer field was evidenced in the
project, just getting underway, for the Federal Communications Commission
Study VII. This arose from a recent controversy regarding implementation

~ of a Federal Communications Commission decision in the common carrier/inter-
connections area which in turn focused interest in the need for a technical
assessment of the various factors affecting the common carrier/interconnections
are of public communications. There are sﬂort and long term facets to this
problem. As a start, a series of conferences is planned to consolidate and
define the issues cpncerning users' requirements and system capabilities

in both data and voice areas. It is the plan that thru these studies

technical and background information will be developed that will aid




« 0 e

F.C.C., common carriers, users, and equipment manufacturers in solving
immediate, very difficult problems and to provide a framework for
advanced planning by all interested parties. Any constructive service
that can be developed in this field will be of major assistance in
the near-future progress of information transmittal. It is noted that
this project is funded separately but was able to get off to a good
start because of thevpresence of CS&E Board.

The operations of the several panels is proceeding according to
previous plans. No action on the part of the govermnment is needed at

this time. The fiscal status of the contract is attached.




ANNEX I

ARPA Contract DAHC-15-69-C-0198

Fiscal Status

Total three year contract
Amount currently funded

Estimated expenditures and
commitments to date

Estimated funds required
for remainder of current
funded period

Estimated date of completion
of work

This is an incrementally
funded three year contract.
The projected work will be
completed by the end of the
final contract period.

$300,000
100,000

100,000
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WASHINGTON, D.C.-The
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fldxi""'n.x:. “Tecommended  that

Wreators of information systems,
" products, and scrvices be given
membership on the proposed Na-
tionul Commission on New Tech-
nological Uses of Copyn"‘ued
* Works.

The recommendation was
among several madc by the as-

sociation to the Senate Judiciary |

Committee for possible changes
to the copyright revision bill. As
the bill now stands, a 23-mem-
ber commission hcaded by the
‘librarian of Congress would be
created with two members from
the Senate, two from the Iouse,
secven {rom among authors and
+ other copyright owners, seven

from among uscrs of copyrighted ;

works and four from the genu’al
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The association has proposcd a
21-member commission to be
appointed by the President, Five
members would be named {rom
each of four groups: authors and
copyright owners, users of copy-
righted works and information,
crcators of systemns and prod-
ucts, and the general public. No

restriction on the chairman was

recommended,

The association recommendcd

that the librarian of Congress, |

the repistrar of copyrights, the

President’s science advisor, and

the chairman of the Federal
Communications Cominission be
ex officio members,

The association also has pro-.

posed a different name, the na-

I
L

Copyrights

tional commission on cffects of

advanced technologics on works '

of authorship.
The association also regom-
mended  charter changes that
would “help focus the charter
« . . on the problems and op-
portunitics created by app‘ic,n-
tion of thesc technologies,’

‘\’tlll"n ol X\nosc associs
e o A e R

e wcommcndations resulted
from an association-sponsored
meeting in July on *‘Copyright
and Related Protection for In-
formation Age Products.”

The purpose of the commission

would be to study the impact of,

computers. gnd other advanced
technologies on copynght con-
cepts.
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NATIONAL ACADEMY OF SCIENCES JAN 4 RECD

2101 CONSTITUTION AVENUE
WASHINGTON, D.C. 20418

December 31, 1969

Dr. Fred C. Cole

Council on Library Resources
One Dupont Circle
Washington, D. C. 20036

Dear Dr. Cole:

Thank you very much for your letter of December 19 advising
us of the action of the Council in support of the NAS Computer
Science and Engineering Board's proposed program.

The conditions as outlined in your letter are agreeable to
the Academy, and I am enclosing the executed conditions of grant
as you request.

I am asking Mr. House of the CS&E Board staff to keep you
fully informed of the status of this project. Mr. B. L. Kropp
our Deputy Business Manager will be responsible for the financial
aspects of this program.

.We look forward to this opportunity of working with the

- Council on Library Resources in this joint undertaking.

.Sincerely yours,

John S. Coleman
Executive Officer

Enclosure

cc: Mr. W. F. House V// ;
Mr. B. L. Kropp
Professor A. G. Oettinger
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COUNCIL ON LIBRARY RESOURCES

One Dupont Circle - Washington, D. C. - =2o003s Tel. 202-296-4757

Office of the President ‘ ’ : . December 19, 1969

Mr. John S. Coleman

Executive Officer

National Academy of Sciences

2101 Constitution Avenue N.W.
. Washington, D.C. 20418

CLR-475

Dear Mr. Coleman:-

On Wednesday we had a satisfactory meeting with Professor Oettinger,

Mr. House, and Mr. Wigington concerning the NAS Computer Science and

"Engineering Board's project which will be carried out under a $50,920
grant from this Council over a period of eighteen months.

We agreed that they would notify the Council when they are ready to
start and request at that time the initial payment. It is our in-
tention to pay the amount appropriated in five equal installments
of $9,000 each, with a sixth and final payment of $5,920 when we
are satisfied that the program has been completed. The Council
generally makes its payments at the end of March, June, September,

| and December, upon request accompanied by a progress report covering v////
both substantive and financial matters. Mr. William H. Dodderidge, i
Treasurer of the Council, will shortly send you forms for use in re-
porting expenditures. Since we do not yet know the starting date. of
the NAS project, we shall have to set up the schedule of payments at
a later time. Meanwhile, I should appreciate it if you would sign
and return to us the enclosed Conditions of Grant.

"Twenty-five copies of the final report and any other reports or pub-
lications growing out of the project should be furnished us for dls-
tribution to our directors and for our records.

We are pleased to be associated with the Academy in this important
work. ’

incerel ours
cc: Prof. Oettinger Sin yy >

Mr. House ﬂ
Mr. Kropp M U~ o
. - ' ‘ ~ Fred C. Cole S
FCC:el )

enclosure




ESOURCES, Mc

.ONE DUPONT CIRCLE, N.W,
WASHINGTON, D.C. 20036

» Telephone 2()2-296-475_7
CLR 475 A Study c_Jf Computer Systems Applications &' Associated Technologies as They Ma
Relate to the National Libr%NDITIONS OF GRANT _

Community
. All grants made by the Council on Library Resources, Inc., are subject to the following conditions:i

1. Exp-efldit.ure of Grant .Funds: A grant is to be used exclusively for the purpose stated in the letter of
grant notl.flcatxon. Reallocations o revisions of items in the budget upon which the grant is based must be
approved in advance by the Council. : ‘ '

4. Reports: The grantee.shall furnish the Council with reports of accomplishment under the grant, and
- reports of expenditures of the grant funds, in accordance with the reporting schedule prescribed in the
notification of grant approval.

is produced in the course of work aided by a grant from the Council the grantee shall, in consideration of such
grant, refer to the Council for determination of the question whether a patent or copyright shall be sought, in
which manner, or what terms, and for what disposition, in order to protect the public interest and in view of
the tax-exempt status of the Council.

8. Commitment: Any grant made by the Council is on the understanding that the Council has no
obligation to provide additional or any other support to the grantee.

9. Other Terms and Conditions: Each grant is subject to such other terms and conditions as may be
required by the Council and set forth in its letter of grant noficiation.

The above Cogditions are Acceptable:

National Academy of Sciences

ZV " (Signature)
ExBcutive Officer

Q 2101 Constitution Avenue :
' (Title - Please6t§pe)

Washington, D. C. 20418

December 23,

(Name & Address of Organization)

(Date)




NATIONAL ACADEMY OF SCIENCES

. 2101 CONSTITUTION - AVENUE

WASHINGTON, D. C. 20418

COMPUTER SCIENCE AND ENGINEERING BOARD PROJECT HEADQUARTERS:
PROJECT ON COMPUTER DATA BANKS JOSEPH HENRY BUILDING, ROOM 536
ALAN F. WESTIN, DIRECTOR 2100 PENNSYLVANIA AVENUE, N.W.

PHONE (202) 961-1835

INVITEES TO MEMBERSHIP TO THE NATIONAL ADVISORY PANEL
OF THE PROJECT ON COMPUTER DATA BANKS

Ex-Officio Members of Panel*

*1. Professor Anthony G. Oettinger
Chairman, Computer Science and Engineering Board
Aiken Computation Laboratory
Harvard University

%2, Dr. John R. Pierce
Vice Chairman, Computer Science and Engineering Board
Bell T.aboratories

3. Dr. Frederick Mosteller
Department of Statistics
‘ Harvard University

4. Dr. Edgar Dunn
Economist
Resources for the Future

5. Mr.Lee Rieser
" Director of Personnel Data Bank
Corn Products Co.

6. Mr. George S. Moore
First National City Bank of New York

7. Dr. Robert Weaver
President
Baruch College, City University of New York

8. Dr. John H. Knowles
Physician and Medical Administrator
Massachusetts General Hospital

9. Dr. George A. Miller
Department of Psychology
Rockefeller University

‘ 10. Rep. Cornelius E. Gallagher
New Jersey Democrat




11,

12,

13.

14.

15.

16.

17.

18.

19,

20.

& -2-

Mr. Roderick 0. Symmes
Director, Data Systems Development, HUD

Mr. Arthur Naftalin

Department of Public Affairs
University of Minnesota

Former mayor of Minneapolis, Minnesota

Dr. Robert C. Wood

Political Science Department
Massachusetts Institute of Technology
and

Director, Joint Center for Urban Studies
Harvard University

Hon. Nathan L. Jacobs
Assocate Justice

New Jersey Supreme Court

Professor Arthur R. Miller
University of Michigan Law ‘School

Hon. James Farmer
Assistant Secretary, HEW

Mr. Ralph Nader
Research Lawyer

Mr. Roy Nutt

" Vice President

Computer Sciences Corporation

Dr. Alain C. Enthoven
Economist :

Vice President

Litton Industries

Hon. Nicholas DeB. Katzenbach
Vice President
IBM Corporation




NATIONAL ACADEMY OF SCIENCES

2101 CONSTITUTION AVENUE
WASHINGTON. D.C. 20418

November 26, 1969

MEMORANDUM TO: Heads of Offices
FROM: F, John P. Gillis
Director of General Services

As you know, it is the general Academy travel policy that rental
automobiles are to be used only when more convenient or economical
forms of transportation are not available. Whenever rental cars are
necessary, you should inform your staff and committee members that
the Academy is granted an automatic 20% discount by most of the
national car rental agencies, especially Hertz and Avis. Therefore,
arrangements of rental cars should be made by using an Academy air
travel card to assure that billing includes the discount and is made
by the agencies directly to the Academy.

The Avis Corporation will also grant the 20% discount to members
of our staff for rental of cars for personal use. Whenever you or any
of your staff wish to take advantage of this offer, please request an
identification card from this office.

JPG:ss




NATIONAL ACADEMY OF ‘SCIENCES

2101 CONSTITUTION AVENUE
WASHINGTON. D.C. 20418

" December 23, 1969

* MEMORANDUM

TO: Heads of Offiées

FROM: John S. Coleman

Enclosed are copies of the 1969 revision of the NRC
brochure, "Information for Members of Divisions, Committees,
Boards, and Panels." This brochure should be brought to the
attention of professional support staff in your units for their
own use and also should be distributed to members engaged in
committee work for the division.

Additional copies may be obtained from thé Office of

Information.
/ .
. .
IA‘ v
Enclosures 4 IQ%‘U./J' CJ/(/VM{/\/V

J




NATIONAL ACADEMY OF SCIENCES

Computer Science and
Engineering Board

1/16/70
Dear Ken,

Sorry you could not make the last Board
meeting. The attached is in response

to some serious concern expressed at the
last meeting regarding the time required
to produce high quality and customer
oriented reports on Board activities.
Most of the work will be on items 2&3.
If you have any desire to take a whack
at rethinking, restructuring and rewriting
either of these two, please let me know
or just come on down.

Warren

Executive Support Staff, Room 536, Joseph Henry Building
Phone (202) 961-1386
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NATIONAL ACADEMY OF SCIENCES /

2101 CONSTITUTION AVENUE
WASHINGTON. D.C. 20418

January 15, 1970

SPECIAL BOARD NOTICE

Dear Ken,

The Chairman wishes to devote the entire meeting in February to the
review, evaluation, customer-orienting, re-drafting and dissemination planning of
the following reports:

(1) The Survey of Patterns of Support for Computers and Computation
in Universitities (for the NSF)--Dr, William Miller

(2) The National Programs Panel "A" draft report (Board initiated)--
-=-Dr, Launor Carter

(3) The draft report of the 1969 Summer Conference on Computers
and Higher Education (for the NSF)--Dr. Alan Perlis

The Chairman wishes to establish the following working teams as having
primary responsibility for each of the above drafts:

(1) Survey - Dr, William Miller, The Chairman, The Secretary

(2) National Programs Panel "A"--Dr. Walter S. Baer, Dr. Sidney
Fernbach, Dr, William Miller, Professor Wesley Clark, Dr. Ronald
Wigington

(3) Summer Conference on Computers, etc.,--Dr. Alan Perlis, Dr. John
Pierce, Dr. Barkley Rosser, Mr. John Griffith plus all available
upon completion of items (1) and (2) above.

The Chairman's plan is to complete the review of the Survey report quickly
for delivery to the NSF and then to re-distribute the manpower between the National
Programs Panel "A" draft and the Summer Conference on Computers, etc. draft.

The Chairman's desire is to concentrate on (a) sorting out and clearly
defining the various reports that the contract/proposal indicate should be
provided to the NSF an¢ (b) to revise the initial draft of the Summer Conference
report so that it will be ready for review by the Academy. The Chairman may
provide additional guidance to the various team members.

Would those listed as team members confirm their attendance. Those not
jnctuded in the working teams are cordially invited to send written comments
or to volunteer for assignment., Please call me OT Tony if you have any questions.

| /////#/z%r
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NATIONAL ACADEMY OF SCIENCES

2101 CONSTITUTION AVENUE
WASHINGTON, D.C. 20418

January 16, 1970

TO ALL BOARD MEMBERS

Attached are the wevised suggested letter of transmittal
and conclusions for the National Programs Panel "A" report.

This was done by Drs. Baer, Fernbach and Miller.
Would you please send any comments you may have to them with

an information copy to Tony and me.

Warren C. House

.




SYSTEMS
INCORPORATED

January 12, 1970

Anthony G. Oettinger

c/o Computer Science and
Engineering Board

National Academy of Science

2100 Constitution Avenue

Washington, D.C.

Dear Tony:

I am sorry that neither Bill Miller nor I
will be able to attend the Board meeting this month.
During the past two weeks we met in Palo Alto and
conferred with Sid Fernbach by phone to discuss the
carter report and to redraft a cover letter from you
to Phil Handler.

Our main effort was to rewrite the conclusions
which will appear both in the Introduction and in
gection VI of the panel report. While we had some
suggestions for changes in the body of the report,
on balance we felt that the report could stand as
written as long as the conclusions were clearly and
positively stated at the front. A copy of our
drafting efforts is enclosed.

A redraft of the cover letter also is enclosed,
which hopefully includes many of the comments from
the last Board meeting. We believe that the Panel
report is of sufficient interest and timeliness to
warrant its release outside the Academy. In
particular, we pelieve that representatives of the
Panel and the Board may want to present the Panel's
conclusions to Dr. puBridge and others in the

Executive office of the President.

I am sure that the suggestion for dissemination
outside the Board and our latest redrafting efforts
will be discussed thoroughly at this month's Board
meeting. I will give you a call later in the week

to hear the results.

Since Y

WaltergS. Baer

1901 BUILDING, CENTURY CITY, LOS ANGELES, CALIFORNIA 90067 — TELEPHONE 213: 277-2900




Dr. Philip Handler
President
National Academy of Science
Washington, D.C.
Dear Dr. Handler:
I am pleased to transmit to you a report by a panel
of the Computer Science and Engineering Board on "An Examination

of Government Support of Computer Related Research and Development

with Particular Reference to Institutes."”

The report represents a concensus of the panel and has
been reviewed by the Computer Science and Engineering Board. The
panel was éonstituted by the Computer Science and Engineering
Board particularly in response to the Board's awareness of a
growing number of proposals for the establishment of government
supported institutes in the computer field. several of these
proposals were examined in detail. In reviewing them the panel
necessarily examined overall support of computer-centered research

and computer-related applications.

The panel came to a number of conclusions which are endorsed

by the Board and are stated below:

1. The panel concluded that new institutes oOr special
laboratories should be established only when existing
institutions and channels of support are inadequate to

perform badly needed tasks. The panel does not believe




this to be the case at present for computer-centered
research and development. In reaching this conclusion the
panel has set down criteria that should be valuable in
evaluating requests for new research and development

institutes over a wide range of scientific areas.

2. The panel does believe that applications of computing

to specific missions (e.g., education, health care,
employment) may need increased government support. This
support should be recognized as a nacessary adjunct to the
mission of the agency and is not a substitute for computer-

centered research and development.

3. The panel was concerned over the apparent lack of

overall federal policy and guidelines for the support

of computer-centered research and development. A large
fraction of such government sponsored work, and in particular,
most large-scale research and advanced development efforts

are supported by a single federal agency -- the Advanced
Research Projects Agency of the Department of Defense.

The panel believes that such concentration of support in one
agency is unwise over the long run for both the nation and

the field of computer science. On the other hand, it believes

strongly that many research activities in computer sclence

require large-scale funding, and that the successful pattern




of support established by ARPA should be continued. The
panel recommends that the Federal Government review its
policies for the support of computer-centered research and
development, with a view towards building comparable
programs in other agencies so that a better balance can

be maintained.

4. The Panel found it difficult to get precise and
satisfactory data on overall support of computer related
research and development. This report necessarily presents
a first approximation of the external government and non-

government funds available for computer related projects.

Besides supporting the above conclusions, the Board would
offer these additional comments:

1. The Board believes that the panel has done a very

honest and thorough job with the information available to it.

The panel has been exceedingly careful not to exaggerate

claims for increased funding in computer science. The

Board recognizes the potential danger of not shouting as

loudly as spokesmen ToxX other'fields of science. We,

therefore, must state emphatically that the Panel report

should not be construed to minimize the very serious effects

that decreased funding would have on progress in the field.




2. The Board emphasizes the Panel's conclusion that

several mission-oriented agencies, which are consumers of
research and talent in the computer area,at present do
not support the research and development necessary to advance

their own objectives.

3. The Board believes that many important computer-
centered research and development projects will be successful
only if supported on a relatively large scale. One million-
dollar project may accomplish much more than ten projects
funded at $100,000 each. The Advanced Research Projects
Agency has been the chief source of such large-scale
support. The Board considers it likely that, over the

next few years,some computer-centered research now funded

by ARPA will have to be shifted to other federal agencies
whose "style" of research support is quite different.

If such transfers take place, preserving the scale of effort
in individual projects should be emphasized as well as

maintaining the overall level of research support.

The Computer Science and Engineering Board intends to look

further into a number of these important issues raised by the

panel in the coming months.

Sincerely,

Anthony G. Oettinger

i e e e e AR e e e SRS eSS LTSS




DRAFT CONCLUSIONS

NATIONAL PROGRAMS PANEL A REPORT

These pages would be substituted for the conclusions
now summarized on Page 3ff. They would appear also in
Section VI along with the original conclusion 6 from
the Panel Report.



This report is organized into six major sections, with supporting

material in appendices.

I. INTRODUCTION AND SUMMARY - P. 1

II. SOURCES OF SUPPORT FOR COMPUTER-RELATED RESEARCH AND
DEVELOPMENT - P. 4

III. PRESENT AND PROPOSED ORGANIZATIONS UNDERTAKING COMPUTER-
RELATED RESEARCH AND DEVELOPMENT - P. 15

IV. COMMENTS ON COMPUTER-RELATED PROBLEM AREAS - P. 19

V. CRITERIA FOR THE ESTABLISHMENT OF GOVERNMENT-SUPPORTED

INSTITUTES - P. 24

VI. CONCLUSIONS - P. 30

APPENDIX A - PROPOSED NEW PROGRAMS IN COMPUTER-RELATED FIELDS -P.

APPENDIX B - ARPA-SUPPORTED CONTRACTS IN INFORMATION PROCESSING
TECHNIQUES - P.

The Panel's conclusions are stated in Section VI. Its principal

findings are:

1. The highest levels of Government should examine the

formal responsibilities for support of computer-related research
and development to achieve a clearer delineation of these

responsibilities. The Panel believes that the responsibilities

and mission of each agency of government should be examined to

determine the nature of their need for computer-related research,

development and application. Once such an examination has been

made, official and unambiguous assignment of responsibilities for




the support of appropriate programs should be made.

2. Having examined a large number of computer-centered

research and development problem areas, the Panel believes

that most of the important problems are receiving serious attention.

Present funding patterns are, in general, appropriate and permit
continued progress. However, the panel is concerned over
possible cutbacks in research and development support which would
seriously impede efforts to solve these problems.

3. At present there is a greater need for new oOr increased

support in the application of computer resources to various

specific missions. Proposers of applications should not expect
to siphon off money from basic computer science activities.

I1f computer capabilities are to be applied, for example, in the
poverty program, in education, in urban development, and other
public areas, then it is important that funds from these areas
be used to support such new computer-related applications.

4. From time to time it has peen proposed that there should
be one massive institute to guide much or all of government
sponsored work in computer—related research and development.

The Panel believes this would be unwise; it believes that
pluralistic sources of funding and-points of view are desirable.
Furthermore, it is essential for each agency having computer-

related needs to be directly involved in supporting research and

development to meet these needs.




5. New institutes or special laboratories should be

established only when existing institutions and patterns of
support are inadequate to perform needed tasks. The Panel
recommends that agencies requested to fund new computer-related

research and development organizations examine such requests

in the light of the criteria listed in Section V.
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NATIONAL ACADEMY OF SCIENCES

(z:‘OgPUTER SCIENCE & ENGINEERING BOARD
1 CONSTITUTION AVENUE
WASHINGTON, D. C. 20418 ’ 18 February 1970

20TH MEETING
INFORMAL STAFF NOTE

1. Attached are the three reports under review and the
Team assignments indicated in the 15 January 1970 Special Board
Notice. We will consider these teams to be self-organizing in
the finest sense, with only general guidance provided by the
Chairman at the outset.

2. Bill Miller will not be able to be present during
all of the evening and day sessions. However, his report appears
to be well-scrubbed and he is willing to abide by whatever changes
the Team decides upon. At NSF's request, I delivered two copies
of this report yesterday for internal use.

3. Launor Carter will be unable to attend due to a last-
minute company requirement to be on the West Coast. However, the
. Board has already decided to treat this report as a staff paper
delivered to the Chairman and the review and changes should be made
with this purpose in mind.

4, We may all end up working on the "conference'" report
draft by Alan Perlis, One question will be to establish as clearly
as possible the context for this report, i.e., the general reporting
responsibility of the Board in connection with the Conference and
the problems addressed. As soon as this is done, the Chairman plans
to get in touch with the appropriate NSF people to explore with them
the most useful ways the Board can assist NSF beyond this initial
"conference" report.

5. It would be useful to indicate to the Chairman if you
cannot be present throughout both evening and day sessions.




NATIONAL ACADEMY OF SCIENCES p\;

2101 CONSTITUTION AVENUE 1
WASHINGTON. D.C. 20418

January 2, 1970

Informal Staff Note

To: All Board Members

A question arose during the last meeting of the Board regarding just

what contractual commitments the Board had made (via the Academy) to
produce what kinds of reports for the NSF based upon the Summer Conference
on Computer Science Education sponsored by the NSF. This question arose
in connection with examining the feasibility of submitting promptly to

the NSF a report of the Summer Conference proceedings and preliminary
findings without analysis, evaluation or endorsement by the Board. This,
in turn, led to some discussion of what additional reports might still

be "owed to the NSF."

By way of background, contracts of this sort with the NSF are handled via
one-page task orders. The relevant item from the Task Order No. 169
follows:

"2. Scope of Work: The work under this task order shall be
performed in accordance with the Academy's proposal transmitted
by letter dated May 1, 1969."

The appropriate pages of the referenced proposal are attached for your
information.

Comment--It appears upon a cursory examination that the Board is clearly
committed to produce a report outlining the results of a general analysis
of computer science education in the U.S. (see Key 1); that this analysis
is to contain input-output models relating to the development of programs,
the production of trained students and faculty, and the needs of industry
and government (see Key 2); and that this report should identify the
undergraduate and graduate courses that should properly be considered to
be computer science and that these should be evaluated as to their adequacy
in relation to computer science needs, both in the immediate future and in
the longer-term (see Keys 4 and 5). There is also mention of separate
reports for Resource & Function Areas (see Key 6).

In sum, it seems apparent that the Board is committed to turn out a
general analytic and evaluative report on the various aspects of computer
science and education. At first glance, there seems to be nothing in the
agreement that would conflict with the idea that the first phase of the
Board's response should be in the form of a report on the conference pro-
ceedings, without reflecting necessarily analysis, evaluation or endorse-
ment by the Board of the content and judgments contained in the report.

FOR GS&E BD-STAFF ONLY




Please note that the above deals only with the technical contractual
aspects and does not address the quite different aspect of the "appro-
priateness of such an initial response by the Board." In regards to the
latter point, perhaps the conference proceedings could be transmitted
informally as an interim draft, with the thought that it was presented
for information only, and that it was considered to be grist for the
eventual Board report. Also, please note that the consensus of the Board
was that Alan Perlis should present a revised draft on the Conference

to the Board at the January, 1970, meeting, with options as to how
further to proceed to be dealt with by the Board at that time.

WCH/bla

FOR CSGE BD-STAFF ONLY
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SUMMER CONFLRELNCE ON CO:MPUTER SCIENCE EDUCATION

. . ' .- -
The objective of the proposed conference is the/gigparation
of a report outlinipg the results of a gencral analysis of computer

science education in the United States, with particular attention
being given to:
1. --Graduate Education in Computer Science, and

2. © _ Education in software (and hardware) systems.

/

i

! Within each of the above areas, dctailéd analysis will be made

.ol
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

. o . '
reflecting the estimated velocity and acceleration rate of these

programs‘will be produced. In accord with the estimated growth rdte of
these prograhs, a study will bevmade of the resources (plant, people
and moﬁéy) rgquired.to pfovide the needeé’educational develépment
under.Qarious response alternatives. Function refers to the under-
graduafe and graduate coufses and programs which should be Properly

jdentified as computer science. Also, an evaluation of these programs

will be made to provide the basis for deternining their adequacy in

relation to computer science education nzeds, both in the immediate

future and tha longer term. It is mot the intent of the mecting to

provide dutailed curricula, but rather to suggast goals and directions

of educational prozrazs.




The conferenée is planned to be held from July 21'through

July 25, 1969, at the Hilton Hotel in Annapolls, Maryland A

separate report is schbduled for the Resource and thc Functlon

’ Annex'A contains furthcr detarls on the plannecd conference
proceedinvs and particular questioné to be examined. Annex B
is a 1lst of selccted profcssronals who will be invited,ro
participate in the conference. Annex.C {s an estimated budget
for the conference. The cost of producing the copi;s of

record for the Nationai Science Foundation is included in the

estimated budgeﬁ;

FOR CSGE BD-STAFE ONLY

areas, and these are then to be combined into one final report.

4;_______;__________;;__—————————————3-------llllllllllllllllllllllllllllllilll






NATIONAL ACADEMY OF SCIENCES

Al 2101 CONSTITUTION AVENUE
: WASHINGTON. D.C. 20418

@’ar'y 15, 1970

S PECIAL LUARD N 0 T LGB

Dear
The Chairman wishes to devote the entire meeting in February to the

review, evaluation, customer-orienting, re-drafting and dissemination planning of
the following reports::

(1)‘ The Survey of Patterns of Support for Computers and Computation
in Universitities (for the NSF)--Dr., William Miller

(2) The National Programs Panel "A" draft report (Board initiated)--
~=-Dr., Launor Carter

(3) The draft report of the 1969 Summer Conference on Computers
and Higher Education (for the NSF)--Dr. Alan Perlis

The Chairman wishes to establish the following working teams as having
primary responsibility for each of the above drafts:

(1) Survey - Dr. William Miller, The Chairman, The Secretary

(2) National Programs Panel "A"--Dr. Walter S. Baer, Dr. Sidney
Fernbach, Dr. William Miller, Professor Wesley Clark, Dr. Ronald

Wigington

(3) Summer Conference on Computers, etc.,--Dr, Alan Perlis, Dr. John
Pierce, Dr. Barkley Rosser, Mr. John Griffith plus all available
upon completion of items (1) and (2) above.

The Chairman's plan is to complete the review of the Survey report quickly
for delivery to the NSF and then to re-distribute the manpower between the National
Programs Panel "A" draft and the Summer Conference on Computers, etc, draft.

The Chairman's desire is to concentrate on (a) sorting out and clearly
defining the various reports that the contract/proposal indicate should be
provided to the NSF and (b) to revise the initial draft of the Summer Conference
report so that it will be ready for review by the Academy. The Chairman may
provide additional guidance to the various team members.

Would those listed as team members confirm their attendance. Those not
included in the working teams are cordially invited to send written comments
or to volunteer for assignment. Please call me or Tony if you have any questions.
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P-ofessor fnthony G. Oettinger
tken Conputation Laboratory

H rverd University ‘

C mbricge, Mosgsechusetts 02130

Tear Tony:

A

Fnclose¢ ig a copy of the revised R
forunrded o copy to Vrrren House.

copy to: VW rren House (w/encl.)

Februery 2, 1970

OF Survey. Penel report.

Best regnrds,

W, ¥. Miller

G 07 Foe

EEB 4 Keew

I have also



Report of NSF Survey Panel

W. F. Miller, Chairman
January 1970
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INTRODUCTION

The Computer Science and Engineering Board was asked to investigate
types of support from the computer industry to the colleges and universities
in this country.l The objective was "to assess the general nature, impact,
and trends of industrial support.of computers and computer—rélated activities
in educational institutions". It was proposed that the study take place in
two phases. The first phase wvas to be completed in a few months in order
* to sharpen the questions related to this problem and to determine whether a
second bhase would be appropriate.

The Board recommended that the panel carrying out the work should try
to determine from a limited sample of key officers in computer manufacturing
companies, software organizations, and universities what forms of industrial
support are now extant and what trends in form and amount might be apparent.

The first phase of the study has been completed and it permits some
general qualitative conclusions. A second phase does not appear to be
warranted at this time because the general policies of the computer industry
are clear from the limited sample.

This study does not attempt to assess anew the needs for or the uses
of computers in colleges and universities. There has been a succession of
reports2 which have addressed these problems. They clearly present the

need for increasing suppordt to colleges and universities for computer-related

teaching and research.

1. This work was undertaken as part of a proposal to the National Science
Foundalion.

2. The reports and their principal concerns are:

(a) The Rosser report, "Digital Computer Needs in Universities and
Colleges", Publication No. 1233, National Academy of Sciences,
1967, covered all uses of computing within the universities.

e




FORIMS OF INDUSTRTAL SUPPORT

Industrial support to colleges and universities for computer-related
educational and research activities has been given principally in three
forms: (1) gifts of or discounts on equipment, (2) grants or contracts
for specified activities, and (3) unrestricted gifts. |

Until recently the most common form of support from computer manufacturers
to educational institutions has been the gift of or discount on purchase
(or rental) éf equipment. There were a number of reasons why this form of
support was a preferreé form. The earlier tax law was quite favorable to
this form of gift. It was good public relations to have the company's
equipment before students. It brought the company into close contact with
advanced research and new applications.

A few of the larger computer companies also engaged in giving grants
and contracts for specified activities. Policy in this area varied between
companies. The grant or contract was usually for the developuent of
software or for the exploitation of computer capabilities in some new area
of application.

Unrestricted cash gifts were given by some manufacturers. This form of
gift was most advantageous to the receiving institution, but offered the

least immediate sdvantage to the manufacturer making the gift.

2. (cont'd)

(b) The Picrce report, "Computers in Higher Education", Report of the
President's Science Advisory Committee, The White House,
Washington, D. C., February 1967, considered principally the use
of computers in teaching.

(¢c) The COSRIMS report, National Academy of Sciences, 1968, addressed
the needs for support of resesrch in the mathematical sciences.
This report made a special appeal for increased support in the
area of research and graduate education in computer science.

-2 -



TRENDS IN INDUSTRIAL SUPPORT

As a general conclusion we see cleaé trends toward decreasing at least
one form of industrial support (discount on equipment) and we see little
inclination toward increasing other forms.

It is clear that support in the form of gifts or discounts on equipment
will decrease dramatically in the next few years. This shift arises from
changes in corporate sttitudes toward gifts to educational institutions,
from governmént auditing ruleé, and will be strongly influenced by the
new tax law. Dr. E. Piore,3 Vice President and Chief Scientist of IBM, has
indicated thal IEM is tending toward the unrestricted gift as a form of
support for colleges and universities. Mr. James G. Miles,l‘L Vice President
of Control Data Corporation, has indicated that CDC has eliminated the
discount on equipment as a form of educational support.

Computer manufacturers continue to give some support in the form of
grants or contracts for specific research programs. Although quantitative
data was not made available to the panel, the officers of several computer
companies indicated that the total émounts of support in this form was not
'large.

One company, IBM, has made a clear statement of a trend toward
unrestricted gifts to colleges and universities. All other companies
contacted (CDC, XDS, bEc) indicated that they have no policy in this area
and that they contribute very little in this form. It is not clear whether

“or not the shift in form of support by IBM will influence other companies
toward this form of support. There seems to be little or no evidence that
the amount of support in the form of unrestricted grants is likely to equal

the amount of support in the form of discounts on equipmnent.

3. Private Communication.

4, Private Communication.




DISCUSSION

Corporate Giving

Corporate giving for education is a relatively recent phenomenon.
Corporations, ac such, have contributed relatively little to educational

2 Pre-1950 support was principally in the form

institutions btefore 1950.
of scholarships and fellowships to students and a limited amount of research
of direct special interest to the contributing corporation.

Prior to 1953 the legelity of corporate giving was held in question.
The case of A. P. Smith Manufacturing Company versus Barlow et 81. (1953)
established the constitutionality of legislation permitting corporations to
make charitable contributions. By 1967 all but three states had adopted
legislation that established statutory authority for corporate contributions
to charity.

The first year of record ty the National Industrial Conference Board
for Corporate Support for Education is 1949. Since that time support for
education has been increasing steadily, but the bulk of support is still
limited to a handful of the largest corporations.6 Since 1949 we have secn
substantial changes in the method of corporate management. These changes
toward planning, decentralization of line authority, and delegated responsi-
bility have had an impact on corporate giving to education. They have
frequently resulted iﬁ the establishment of an office responsible for
setting company policy and the coordination of corporate giving to education.

These changes have been seen principally in the larger corporations.

5. Kermeth G. Patrick and Richard Fels, Fducation and the Business Dollar,
The MacMillan Company (1969), p. L.

6. Ibid, p. 8.




. This short history of corporate giving and the particularly brief
history of the computer industry leaves one with 1ittle basis for
extrapolation into the future.

Discounts on Equipment

One form of support to colleges and universities that hasAbeen prevalent
until recently has been the discount (or educational allowance) for computing
equipment. The usual form of such support has been a discount by the
manufacturer for either the purchase or the rental of equipment, or the
‘gift of a particular item of equipment. There were modest restrictions by
the donors on the utilization of the equipment so acquired. For example,
before 1962 the IBM educational allosance agreement prohibited the use of the
discounted machine for "sponsored rescarch". Sponsored research here referred
to work done by faculty and/or students on a fedcral government contract or

‘ grant. In 1962 IF4 changed the nature of this restriction to prohibit only
classified rescarch or rescarch not done as a part of the academic mission
of the university or college. A second restriction imposed was that if the
equipnent is resold within a five-year interval after purchase, the educational
institution must rebate to the manufacturer a pro-rated amount of the discount.
In the late 1950's and early 1960's the educational discount played a
significant role in helping establish teaching programs. There is little
doubt that the colleges and universities who first introduced large teaching
programs in computing would not have been able to support their educational
courses on such an extensive scale without the educational discount.
The amount of discount made available to the colleges and universities
has been decreasing over the last several years. In the mid-1950's the
. established IRM discount was 60 percent; that is, the .college or university

would pay 10 percent of the listed price of the equipment. This discount




. would apply either to the purchase of cquipme.nt and subsequently to the
equipment maintenance contract, or to the rental (including maintenance).
In the case of the rental contracts it was common for the university or
college to pay 40 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 decreasing in percentage of sale or rental
price. Currently IBM offers a maximum of 10 percent educational allowance
on new products and the Controi Data Corporation discontinued giving an
educational allowance. Other smaller computer manufacturers such as
Xerox Data Systems and Digital Equipment Corporation make limited use of
the educalional allowance.

Three events have contributed to changes in the use of the educational
discount. These are the Carnegie decision, the anti-trust suit against IBM,

' and the new tax law.

Before the so-called Carnegic dccision7 the colleges and universities
were able to tfcat the cducational discount as a gift end utilize the
contribution for support of their educational and unsponsored research
programs. Govermment audit rules eventually disallowed this practice and
made it necessary to pro-rate the benefit of the discount to all users
including those supported by government sponsored research contracts.

This ruling, in turn, had the effect of decreasing the contribution to the

teaching program.

7. Carnegic Institute of Technology (1964) ASBCA No. 4299, 196k BCA§ h026.
Credits against computer rental - A non-profit institution contractor
using an IBM 650 computer for sponsored research could not include the
full rental Tor the computer as a research cost under a cost-reimbursement
‘ contract since it was allowed a 60-percent deduction in rental payments
' for a so-called educational contribution regardless of vhether or not
the prerequisite to the teking of the deduction was fulfilled.

w G -
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In.the anbi-trust suit of the U. S. Government against IBM Corporation
the IBM Corporation is charged with the utilization of the ecuational
discount as a means of e¢ffecting a monopolistic position. It seems clear
that the recommendation will be to enjoin IBM to cease and desist the
offering of the educational discount. This action will certainly encourage
IBM in the direction of the elimination of the educational discount whether
or not the Justice Department suit is successful.

The new tax law has more restrictions on charitable contributions
" than Tormerly. The éift of use (rental) of equipment is now not deductible.
Neither can one deduct as a charitable contribution a gift of less than
the Tull price of the equipment.

Grants and Research

As pointed out in letters from Miles of Control Data Corporation,
Spinrad of Xerox Data Systems, and Olsen from Digital Equipment Corporation,
these companies give support in arecas of specific interest to their
companies. The support is often in the form of equipment but may also be
in the form of a grant that includes the support of personnel as well as
the usc of equipment. The consequences of these policies is that graduate
research in the universities should not look to the computer manufacturcrs
for research support. These policies also leave unsupported an important
arca of activity outlined in the report of the President's Science Advisory

Committee, "Computers in Higher Education",9 which called attention to a

8. civil Action No. 69 CIV. 200, U. S. District Court for the Houthern
District of New York, Filed: January 17, 1969. See COMPLATNT ¢ 20(a)
and PRAYER? 4. Appendix VI, p. 9 and p. 1l.

9. "Computers in Higher Education", Report of the President's Science
Advisory Committec, The White llouse, Washington, D. C., February 1967,
frequently called the Pierce Report after the pancl chairman.
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substantial need in the area of teaching both undergraduates and graduates
in the use of computers as well as in the subjects necessary to contribute

to the development of computers.

THE ROLE OF INDUSTRY AND THE GOVERNMENT

We believe at this time one must conclude that the computer industry
is still searching for its role in support of colleges and universities in
computer research and education. The larger companies are taking a global
< view and are considering their role in support of educational institutions
quite far beyond computing. The smaller emerging companies are taking a
very short-range view of their immediate self-interest, and have not yet
developed a long-range policy and attitude toward research and toward support
of colleges and universities. A great deal of work must be done by colleges
and universities as well as industry in developing understanding as to what
‘are the needs of the universities and hovw industry can best help them and

at the same time serve their own self-interecst.
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NATIONAL ACADEMY OF SCIENCES |

. 2101 CONSTITUTION AVENUE
WASHINGTON. D.C. 20418

January 16, 1970

TO ALL BOARD MEMBERS

Attached are the revised suggested letter of transmittal
and conclusions for the National Programs Panel "A" report.
This was done by Drs. Baer, Fernbach and Miller.

Would you please send any comments you may have to them with
an information copy to Tony and me.

S

Warren C. House
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January 12, 19f0

Anthony G. Oettinger

c/o Computer Science and
Engineering Board

National Academy of Science

2100 Constitution Avenue

washington, D.C.

: . S Dear Tony:

o & P I am sorry that neither Bill Miller nor I

. - . ' will be able to attend the Board meeting this month.

| £ ¥4 puring the past two weeks we met in Palo Alto and
conferred with Sid Fernbach by phone to discuss the
Carter report and to redraft a cover letter from you
to Phil Handler.

! Our main effort was to rewrite the conclusions
' which will appear both in the Introduction and in
Section VI of the pPanel report. While we had some
suggestions for changes in the body of the report,
on balance we felt that the report could stand as
written as long as the conclusions were clearly and
positively stated at the front. A COPY of our
drafting efforts is enclosed.

A redraft of the cover letter also is enclosed,
which hopefully includes many cf the comments from
. the last Board meeting. We believe that the Panel
report is of gufficient interest and timeliness to
warrant its release outside the Academy. In
particular, we believe that representatives of the
Panel and the Board may want to present the Panel's
" conclusions to Dr. puBridge and others in the
Executive Office of the President.

I am sure that the suggestion for dissemination
outside the Board and our latest redrafting efforts
will be discussed thoroughly at this month's Board
meeting. I will give you a call later in the week

to hear the results.

since e(&,

| , | 4 ~p /;’,:-;? |
o Gl

Walteﬁ;&. Baer

1901 BUILDING, CENTURY CITY, LOS ANGELES, CALIFORNIA 90067 — TELEPHONE 213: 277-2900




Dr. Philip Handler .
President
National Academy of Science
Washington, D.C. '
Dear Dr. Handler:
I am pleased to transmit to you a report by a panel

of the Computer Science and Engineering Board on "An Examination

of Government Support of Computer Related Research and Development

Y Y

with Partlcular Reference “to Instltutes.;

— —— i _

The report represents a concensus of the panel and has
been reviewed by the Computer Science and Engineering Board. The
panel was constltuted by the Computer Science and Engineering
Board particularly in response to the Board's awareness of a
growing number of proposals for the establishment of government
supported institutes in the computer field. several of these
proposals were examined in detail. 1In reviewing them the panel
necessarily examined overall support of computer-centered research

and computer-related applications.

The panel came to a number of conclusions which are endorsed

by the Board and are stated below:

1. The panel concluded that new institutes or special
laboratories should be established only when existing

institutions and channels of support are 1nadequate to
{m\1-‘~{A*ﬁ1ﬂ."(d

perform badly needed tasks./\The panel does_notjbelleve.
. - ° ”‘/"w./.»v
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this to be the case at present for computer-centered
I wordvrg s Aas ,7, |- o

research and development. In—reaching—this—conclusion the
panel has set down criteria that should be valuable in

evaluating requests for new research and development

1nst1tutes over a wide range of sc1ent1flc Tareas. >
N

"

_:\,2. The panel does believe that applications of computing

to specific missions (e.g., education, health care,

employment) may need increased government support.I This
el

support should be recognized as a nacessary adauncx;to the

mission of the agency and is not a substitute for computer-

centered research and development.

3. The panel was concerned over the apparent lack of

overall federal policy and guidelines for the support

of computer-centered research and development. A large
fraction of such government sponsored work, and in particular,
most large-scale research and advanced development efforts
aref:hpported by a single federal agency --— the Advanced
Research Projects Agency of the Department of Defense.

i IE———
The panel belleves that such concentratlon of support ‘in one

/ ’ 7 s l
|
\
1

__—-—— e s e =

/?ency is unwmsé over the long run for both the natlon and
/ ;
/the field of computer science. On the other hand ;tﬁholleves

e ———— e oy 2 e e G A 0

e s e

———

strongly that many reoearch activities in computer science

require large-scale funding, and that the successful pattern




of support established by ARPA should be continued. The
panel rzcommends that the Federal Government review its
policies for the support of computer—cenfered research and

development, with a view towards bulldlng comparable .
gra pie€e?

programs in other agencies so that<§fbettef—balance can ——

be maintained.

4. The Panel found it difficult to get precise aﬁd
satisfactory data on overall support of computer related
research and development. This report necessarily presents
a first approximation of the external government and non-

government funds available for computer related projects.

Besides supporting the above conclusions, the Board would

offer these additional comments:

T T

1. The Board believes that the panel has done a very

honegt and thorough job with the information available to it.
The panel haé been exceedingly careful not to exaggerate
claims for increased funding in computer science. The

Board recognizes the potential danger of not shouting as
loudly as spokesmen for otﬁer-fields of science. We,
therefore, must state emphatically that the Panel report
should not beTb;;stiucé;ig_ﬁinlgléé lﬂé‘;éry serious effects

that decreased funding would have on progress in the field.

— et e




2. The Board emphasizes the Panel's conclusion that

several mission-oriented agencies, which are consumers of

W —_— -

}JTL-L\.{
\J o research and talent in the computer area,at present do

‘)J
q/\ not support the research and development necessary to advance .

| A :

it s i i o0

\ thelr own objectlves.
— ~\

3. The Board believes that many important computer- =

centered research and development projects will be successful <

only if supported on a relatively large scale. One million- e

. dollar project may accomplish much more than ten projects
~————— e ——— i w

. o funded at $100 000 each. .] The Advanced Research Projects

e e e e

1
/“ L "/ ’
N Agency has been the chlef source of such large scale ‘ - 4

+The Board con51ders it llkely that, over the %~\:
,hext few years, some ce;puter-centered research now funded :11;\A
aﬂ;r,' ;V;/Q y ARPA will have tolbe shifted_to_other federa}A%?ehc1es;Jt%x%£‘
th““if ;;hcse "style" of research.support is qulte dafferent7r~:? f’ /
& i AT ComPusien .o dandy 5 =4 PN T adl LT

.) ’ /_,-"// r‘_,\bwc. ".C‘Mﬁ %’\n 25, O
o Uch—transfers~take -place, preservxng ehe/scale of effort

o*"' /T
1nA1nd1v1dual projects shou%d«be-emphasrzed as well as

support.

maintaining- the overall level of research support.

The Computer Science and Engineering Board intends to look

further into a number of these important issues raised by the

. panel in the coming months.
Sincerely,




DRAFT CONCLUSIONS

NATIONAL PROGRAMS PANEL A REPORT

These pages would be substituted for the conclusions
now summarized on Page 3ff. They would appear also in

Section VI along with the original conclusion 6 from
the Panel Report.




This report is organized into six major sections, with supporting
material in appendices. |
I. INTRODUCTION AND SUMMARY - P. 1
II. SOURCES OF SUPPORT FOR COMPUTER—RELATED RESEARCH AND
DEVELOPMENT - P. 4
IIi. PRESENT AND PROPOSED ORGANIZATIONS UNDERTAKING COMPUTER-
RELATED RESEARCH AND DEVELOPMENT - P. 15
IV. COMMENTS ON COMPUTER-RELATED PROBLEM AREAS - P. 19

V. CRITERIA FOR THE ESTABLISHMENT OF GOVERNMENT-SUPPORTED

INSTITUTES - P. 24

VI. CONCLUSIONS - P. 30

' APPENDIX A - PROPOSED NEW PROGRAMS IN COMPUTER-RELATED FIELDS -P.

APPENDIX B - ARPA-SUPPORTED CONTRACTS IN INFORMATION PROCESSING
TECHNIQUES - P.

The Panel's conclusions are stated in Section VI. 1Its principal

findings are:

"

/// 1. -The highest levels of Government should examine the

/ formal responsibilities for support of computer-related research
and development to achieve a clearer delinéation of these

( responsibilities. The Panel believes that the responsibilities

N

and mission of each agency of’govefnment should be examined to

~—

determine the nature of their need for comﬁﬁter—re}ated research,

development and application. Once such an examination has been

\ -

\\:ﬁade, official and unambiguous assignment of responsibilities for
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the support of appropriate programs should be made.
2. Having examined a large number of computer-centered

~

research and development problem areas, the Panel believes . . %Aav
P R \"'S
that most of the important problems are receiving seribus/attention.

Present funding patterns are, in general, appropriate andlpermit
continued progress. However, the panel is concerned ovET \féff"
possible cutbacks in research and development support wirich would
seriously impede efforts to solve these problems.

3. At present there is a greater need for new or increased

support in the application of computer resources to various

specific missions. Proposers of applications should not expect
to siphon off money from baéic computer science activities.

I1f computer capabilities are to be applied, for example, in the
poverty program, in education, in urban development, and other
public areas, then it is important that funds from these areas
be used to support such new computer-related applications.

4. From time to time it has been proposed that there should
be one massive institute to guide much or all of government
sponsored work in computer-related research and development.

The Panel believes this would be unwise; it believes that
pluralistic sources of funding énd @oints of view are desirable.
Furthermoré, it is essential for each agency having computer-

related needs to be directly involved in supporting research and

development to meet these needs.




5. New institutes or special laboratories should be
established only when existing institutions and patterns of
support are inadequate to perform needed tasks. The Panel
recommends that agencies requested to fund new computer-related

research and development organizations examine such requests

in the light of the criteria listed in Section V.
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INTRODUCTION

A conference to study computer science education in the United States
was held July 21 through 25, 1969 at the Hilton Hotel in Annapolis,
Maryland. The conference was sponsored by the National Academy of
Science Computer Science and Engineering Board under a grant from the
National Science Foundation.

The Computer Science and Engineering Board has been formed to provide
a focus for those aspects ofvthe computer field that are important to
science in general and the federal government. Attached is a document
that describes the purposes of the Board.

The conference was organized to make maximum use of the participant's
capabilities in the time available. It is planned to hold all day
meétings during the entire week and to focus our attention on two specific
topics:

1. Graduate education in computer science

2. Education in software (and hardware) systems

The conference discussions and conclusions may broaden considerably
beyond these two areés; nevertheless they seem reasonable for initiating
and focusing discussion. With each of these issures there will be two

major technical concerns:
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B) Content: A thorough study should be made of the content of the
undergraduate and graduate programs to be labeled as computer
science. Furthermore, an audit of existing programs should be
made to gauge what distances exist between what is being done
and what should be done. Furthermore the subject of content and
standardization should be treated. Similar treatment should be
accorded to education in software (and hardware) systems.

It is planned to organize the meeting as a sequence of open plenary sessions
with the entire group meeting to discuss the partial results obtained in one
of the above areas; and in working sessions divided into working technical
groups. A tentative schedule for the two major work groups (Content --
Working Group A and Resources -- Working Group B ) follows:

Morning Afternoon
‘ Monday

Introduction Work
Tuesday

Work Work
Wednesday

Report Report

A —--B B-oA
Thursday

Work Draft
Friday

Final Reading

There are a large number of questions that the conference should attempt to
answer. Amont them are:

- Of the reasonably large number of graduate departments 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 mathematical 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 another 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?
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- Does there exist a natural education sequence in the field of
computer science like that, e.g., in another 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 gdals 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 programs?

- 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 the study groups such as the ACM Curriculum Committee and COSINE?

- Are the professional societies the appropriate groups to recommend
or set curricula? What orderly alternatives are there?

- Are there largeé problems in software production and use that are
largely caused by the lack of well trained software specialists?

- If 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 now responsible for the
production of software using on-the-job training?

- Thus, can hardware manufacturers be depended upon to supply the
software systems that are needed and also train the personnel to
produce and service them?

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

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

- If 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 can 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 to prepare recommended solutions. Naturally, any
additional questions that you feel should be discussed will be considered.
We would appreciate any feeling you may have concerning the priorities of

the various topics which have been raised.

O T T T oo MR N R R S
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Though it is not required for participation, the attendees would be pleased
to receive from you any written comments that you might care to make prior
to the meeting. While formal papers are not being asked for, careful
organization of your thoughts on these or other related matters would be
appreciated. If a working paper can be provided by June 22nd copies will
be made available to all the participants to study before the meeting
commences. These working papers will undoubtedly prov1de a strong basis
for discussion during the conference.

It is hoped that this conference will provide a reference for the field

of computer science -- at least in the two major areas -- that will be a
natural first source for information about the field. The conference will
be attempting to obtain in one week what the more established sciences

have developed over many years -- an overview of the present state,
logistics, and future directions of the field. Naturally it could not hope
to be complete, but it will provide a first overview of the field that up
to now has not existed,.

During the conference, duplication and secretarial facilities will be
provided for quick preparation of additional working papers and intermediate
reports. The goal of the conference will be the preparation of a report
outlining the results of the conference. Toward that end, in each of the
two areas (resources and content), a chairman and two younger recording
secretaries will have the responsibility of preparing the draft of each
section, and these two reports will then be coordinated into a final report.

You may be familiar with a report of the National Academy of Science
entitled "The Mathematical Sciences: A Report (NAS publication 1681:1968,
xiv -+ 256 pages, paper, $6.00). This report, and preceding reports by
the Pierce Committee and the Rosser Committee are the sole widely based
surveys conducted under federal auspices on computer science education.

It is hoped that the report of this conference will provide a major
technical expansion of the requiements and goals of computer science
education. :

Please let me know as soon as possible, and in no case later than June 9th,
if you will participate in this conference. Upon receipt of your willing-
ness to participate in the conference you will be receiving a set of
preliminary documents on or about June 15th. These documents will include
the full list of attendees, copies of the above mentioned report of the
National Academy and the Pierce Committee, a report of the ACM Curriculum
Committee, and working papers as they become available. A partial list
of attendees and the groups to which we have tentatively assigned them

is attached. I would appreciate additional names of people whose presence

would materially improve the conference.

Sincerely yours,

ﬂw/mﬁ/)m 59/)

Dr., Alan J. Perlis, Head
Department of Computer Science
AJP:dg . Carnegie-Mcllon University
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RECOMMENDATIONS

1. We support the second recommendation of the COSRIMS report which we
repeat here:
"We recommend that at the national level special priority be
given to support of the expansion of research and graduate
study in computer science. Appropriate actions would include:
special support for developing and updating courses, support
for research during the academic year when needed, grants to
departments to cover costs of computer usage in research,
special attention to needs for space, and expansion of numbers
of research assistantships and traineeships to stretch the

capacity of all departments of high quality."

2. We recommend that universities, industry and the Federal Government
cooperate in the development and support of excellent baccalaureate pro-
grams in computer. science. While it is recognized that there may be a
multiplicity of such programs at a university accenting different aspects
of computer science, it is important that the development of the programs
be entrusted to one faculty group that, if necessary, cuts across college
boundaries.

Furthermore, we recommend that universities take steps to define
master's degree programs in computer science that function to award a
degree of consolidation built on the content of solid undergraduate pro-
grams in computer science and to deaccent master's programs whose ma jor

function is the conversion of baccalaureates from other fields to computer

scientists.




Furthermore, we recommend that these baccalaureate programs contain
strong elements of laboratory training in the development and utilization
of computer systems.

The computer industry should be urged and encouraged to make major
contributions to the development of computer science education in the
universities.

In particular we deplore the recent trend toward the reduction and
elimination of discounts to universities by computer manufacturers for the
purchase of computing equipment.

We feel that the advantages to the whole computer industry far outweigh
possible disadvantages to smaller computer manufacturers.

The computer industry has a strong vested interest in supporting the
university programs that are their major source of suppiy of trained
personnel. It is clearly in the interest of the whole industry to support

university computer science programs.

3. Many of the existing and new Ph.D programs in computer science (in
éddition to that group of key institutions supported by large research
grants orieﬁted not specifically to educational problems) are drastically
limited by the lack of support for competent graduate students.

At present, because of the restrictions of NDEA and NSF traineeships
to already existing science and engineering disciplines, there are few
fellowships available specifically to computer science graduate students.

It is recommended that new computer science graduate programs, in
addition to those already supported by massive research grants, be support-

ed in their initial and continuing stages by (1) graduate teaching and
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research fellowships, (2) post-doctoral teaching fellowships to aid in
acquisition of new faculty, and (3) support of new and different computer
facilities, such as satellite computers and processors for film and TV
animation for instructional purposes, hybrid computers, converters to

and from other systems, and new up-to-date equipment continuously being
developed as a result of the investment of resources in national research
and development through the defense, space, and scientific research

programs.

4. It will be essential to the universities and colleges to greatly
expand their students' opportunities to learn the essentials and prin-
ciples of all elements in problem formulation to computing realization,
and to be aware of the part that computer science wishes to play in offer-
ing such opportunities, and the cooperation of individual departments
should be encouraged and supported, and departments with competent and
interested staff should be encouraged and supported in providing oppor-
tunities for students to gain insight and knowledge in part or all of this
area, and all reasonable efforts should be made to encourage intefdepart-
mental cooperation in this whole area. And finally, that both research

in the general area of application and materials preparation directed
toward teaching deserves support, especially when each is planned to sup-

port the other.

5. 1In order to guarantee that the student body in this new undergraduate
and graduate education in computer science be spread evenly geographically
and economically across the United States, and in order to make sure that

the result of this program is not the concentration of computer science
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activity and talent in a small number of key prestige institutionms, it
is recommended that specific techniques be employed in the distribution
of resources to guarantee grass-roots growth in this area throughout
the United States.

To this purpose, it is recommended that undergraduate support be
distributed on a pro rata student population basis throughout the states,
similar to but not necessarily as in the National Defense Education Act,
to the intent that students in all locales, including inner city and under-
supported schools, can participate in this highly important program that
will upgrade markedly the performance and productivity of many individual

human beings.

6. Even %n a relatively stable field like Mathematics, a strong need

has been felt for up-to-date information about the nature of education
and research in the field, and the amounts and sources of its funding.
These needs resulted in the NSF-sponsored Survey of Research Potential
and Training in the Mathematical Sciences (c. 1957), and the reports of
the Ford Foundation-sponsored Survey Committee of the Conference Board of
the Mathematical Sciences (c. 1967). The later committee is apparently
to maintain a continuous inventory from now on.

In the rapidly changing field of computing sciences up-to-date in-
formation is needed even more, and is harder to get. Under NSF sponsor-
ship, the Southern Regioﬁal Education Board has prepared surveys of
college and university educational activity in the computing sciences,
but apparently no agency is doing anything similar for research in our
field. At the same time, graduate departments have a great need for, but

possess very little information on what research in computing sciences
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is being sponsored; who does the research, who sponsors it, and at what
levels.

We recommend that the NAS Computer Science and Engineering Board seek
authorization, personnel, and funding for a continuing research survey
committee, with some full-time staff, whose mission it would be to maintain

a continuous inventory of research in the computing sciences.

7. It is recommended that the Computer Science and Engineering Board of
the National Academy of Sciences make definite approaches to Congress to
recommend that in the next budget legislation those funds authorized by
the Higher Education Act for construction and the funding of computer
equipment be made available to the National Science Foundation and the

Office of Education so that a Federal program to support recommendations

one through five can become operative on an appropriate scale.
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The distinction betueen lurge end small in this outlin® was
made by Glichrist:  those who quelify as "lerge" cea modify 08360
to suit their £ivm's necds;  those vko are "snall" can detect troubdle
in the opzrziing system ard knov to vhon S0 tuwa 3.‘07' n2lp dn findng it
The group lobelled "uzers" are those who also knov whethor or¢ not

the reaulis are correct.

3 Ve wom

Scott Moore suggesicd a breakdoun of people recds a differcn

way, given in the following ocubline:

RESEALCH Devices new teoels and applications
Heeds specializts in {hardware
{softwara
(cembinntions of the %w

DEVELOSMENT Develops these tools eod how To use theu.
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Computer sclence ag a 4is cipline is concerned with mea involved

' with the theorctical Qesign of tools and cpplications of thome

.

s an indvstry {the commitice egraed that it is not a proiession),
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sz 500,000 people are engnged move or less full time, but it 1

an abnorweliy high proporticn of very incomretent pzople.
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Johu Tukey e

. PROBLEM FORMULATION AND MATCHING

A VITAL SEGMENT

If we are to realize the potentialities of computing systems at a
reasonable rate, we must look forward to the education and development
of men and women across a very broad spectrum. It is easy to recognize
the inevitable needs for certain kinds of people, such as:

-researchers into the understanding and expansion of what algorithms

and computing systems can do.

~ systems programmers competent to guide, lead, and do the

development of major software systems.

-operators and routine programmers to run tens of thousands of

installations.

‘ As we attend to such clearly recognized needs, and, as well, to
such crucial needs as increasingly effective attention to "wholeware'--
to the hardware and software of a computing system as a whole -- planned
together as well as working together. We must not forget the vital
segment of the séectrum associated with matching the problem to the

computing system.

Problems do not arise in forms suitable for attack by computing
systems. Those that seem to us "just made for a computer" came to that
state by much human effort. If we are to tackle new problems =-- Or new
versions of old problems -~ effectively, bravely, and pioneeringly, and
successfully, it will be because individuals or small groups have done

a good job of problem formulation, because individuals or small groups
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Recommendation:

Other departments with competent and interested staff should be
encouraged and supported in providing opportunities for students to
gain insight and knowledge in parts of all of this area. All reason-
able efforts should be made to encourage interdepartmental cooperation
and co-working.

If opportunities are to become widely available, there will have to
be significant investments of time and efforts to develop materials
ranging from case studies to organized presentations. Research into
the credentials of how these problems are effectively formulated and

brought to computation can and should have relation to mutual support

with the efforts to develop materials.

Recommendation:

Both research and materials preparation deserve support,

especially when each is planned to support the other.
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The principal advantage of the retreading approach is the speed-
up in crecting new computing experts over starting with conventicnal
new graducte vork. One cost would be the substantially larger salarles
reguired for post-dcctoral stvdents than for graduate gtudents. IT
there were an overlozd of, ﬁay, 100 post-doctorsl students, there
vould be & substantial cost in finding faculty mrerbers to deal with

them.

Vhat hao been seid sbout physicists may apply also to mathematicians

and, .-ylth lesser force, to some other fields.

Recommendation:

vtention te pald to the opporvualty

o

Ve therefore recommend that great ¢
for ereating applicetions programiers, gystems Programmers, and

compuier sccierce faculty end rezcarch persons by retrecdirg zecent

o

Ph.D.s ia other fields.

22 July 1959
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A POTENTIALLY LARGE MANPOWER REQUIREMENT

The effect of commerclal time-sharing on manpower requirements
for "professional" computer personnel will be a highly importaﬁt one.

For the first time, highly competent professional help will be given to those
15,000-20,000 small installations around the country using lower cost
computers in small data-processing facilities.

For yhe commercial time-sharing groups to compete effectively,
they will have to specialize their services for some segment of the organized
technology, for example: machine tool tape preparation, type-setting ard
hyphenation, wholesale accounting, small-scale inventory control. |

Each of these time-sharing organizations must have highly
éffective compuier systems programmers to develop languages, generalized
routines, "hand-tooled" algorithms, etc., to satisfy the individual needs
of the user. ' B |

Users will try competing services against each otherifor cost,
speed and breadth of capability. Those time-sharing commercial groups with
the most professional staffs (all other charac;eriatics-—management, marketing,
etc., being equal) will survive this very intensive comp#tition.

It may be that the 15,000-20,000 small machlnes, most of which do
not have any professional computer staff, will be merged into the commercial
tino-sharing networks, with this many (15,000-20,000) professionals needed
to work for them indirectly. These men and women must be professionally

trained in structure of time-sharing systems, managerial processes, data

structures, operating systems. |

J. W, Carr IV
Monday, July 21, 1969
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John W, Carr, III
23 July 1969

The Need for Increascd Education in Software Engincering
as a Subsct of Computer Sclence \

One prosently arising class of computer problems differs in both
quantity and quality from those that have bsen most important up until now.
Such problems are characterized by:

1. Large size
2. Complexity of structurc
3. Lack of formal descriptions
(here follows one Or more further characteristics)

Examples of such problems today include operating systems for large-

scale computers; manufacturing systcms for large aircraft; construction, retrieval,

and analysis of large data bases; air and ground traffic control; management

information systems, command and control systems; (here follows a list of other

problems)

These problems fall into a category that represents an important area

concurrent to and perhaps a part of computor science. The study in and of this

tochnology has been proposed to be called "software engineering"; some of what

has been called "systems engineering" or noperations research" falls directly.

into this problem area.




Such systems have in the past been organized out of groups of human
beings as control elemonts, human-accessed data storages, and direct human
corraunication. The coming of the computers, as well as the expansion of
applications of physics and technology, now requires effectuation and autbmation
of systems in which humans can no longer play 2 detailed parv. Where in the
older system they served as local control elements, the response time and data
rates required no longer allow this participation.

Such systcms must now be developed by tezms of human beings no one of
whom, in genoral, can view the problcm as a whole. The digital computer
now sorves as data storags, communications device and monitor, control element,
and manager of the overall activily. Humans interface the system and must be
satisfactorily served., The systems are characterized by large numbers of program
steps, complex mappings into present-day computer structures, and need for
optimization within a set of complex constraints.

The design of such systems, and their prototype construction via
compuber programs, is today in its infancy. Examples up until now have
ranged from succdssful special»purpose systems for one-problem applicatiuns (such
as airlines reservations) to less successful general purpose systems for improve-
ment of computer utilization (such as batch and time-sharing operating systems.)

It is in this arca of design and development of large computer programs for
such large systems that there appears to be a lack of organized instruction in
higher cducation, here or anywhore, at the prosent time.
Without the educational development of persons who can work on the computer=

orioabed portions of such problems, the problems will be able to be attacked only on

an intuitive ad hoc basis. It is expected that the fundamentals of computer

seicnce will serve as a sclentifilc basis for the education of such persons, but
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that special arcas and tools of application must also be taught.,
The products of such an educational curriculum will serve as the
cadres of the teams that will construct the computer program portions of

such systems. (continue)

|
I

One of the requirements of such an cducational experience is the

availability of an effective laboratory experience. (continue)
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"Software engineering" is not a good phrase and its use should be
discouraged. The reasons are as follows:

1. Hardware and software are intimately related. Ten years
from now many functions that are now handled by software will be
either hardware functions or shared hardware software functions. The
term "software engineering" emphasizes the distinction. It is very
important to emphasize the interrelationships. "Computer Science" is
a far better term for this than "software engineering."

2. A curriculum in "software engineering" at a university would of
necessity be housed in the School of Engineering. This could create
great confusion in schools in which Computer Science is not currently

housed in the School of Engineering.
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REPORT OF THE RESOURCES COMMITTEE

Dr, Alan Perlis

July 23, 1969

We have a number of figures and tables which have come out which
might be of interest. In education, for example, the University of
Waterloo has chosen to commence with the Bachelor of Science program in
computer science and to develop from that upward to the MS and Ph.D pro-
grams., In the United States development in the opposite direction has
generally been followed. It is recognized by Waterloo that the first
approach, their approach, is a somewhat more difficult path to follow,
it being more difficult to upgrade a Bachelor's program than to downgrade
a Ph.D program,

However the committee strongly feels, and this is the first recommenda-
tion, that major educational efforts should be spent in the development of
Bachelor of Science programs in Computer Science in the USA over the next few
years. Furthermo?e, the committee concurs with the Waterloo experience
that the program should include significiant amounts of practical, hands-
on experience with real computer systems problems. Hence the committee
feels, and tﬁis is a second recommendation, the BS program will be greatly
aided by and should include laboratory courses and/or cooperative ventures
with industry and government during the school semesters or over summer
periods. The committee does not feel that the development of MS programs
has the same priority as the two extremes, BS and Ph.D. Indeed, the MS
program contains material only superficially different from the BS pro-

gram and serves mostly as a springboard for those switching fields and

as consolation prizes for those unable to complete Ph.D. programs. The




committee next considered the needs of the non-computer scientist being
educated in the universities, since it became clear it would not be
feasible to educate as many specialists as one might need in this field
in the next 10 years. The first calculation we made we call the Waterloo
computation. At Waterloo there is an IBM 360/75, costing 125K per month.
Student jobs account for 1/10 of the system time on that machine or if
you will costing about 12.5K per month. Considering cost in the support
or overhead equal to that of hardware we have a cost of $25,000 a month
for student jobs. For that cost the productivity is 5,000 runs a day
or 100,000 runs per month. Considering a productivity of four cracks at
the machine per problem, this means that that system is capable of absorb-
ing 25,000 problems per month. Consequently, given a student population
size and a number of problems one can come up with various estimates as
to what it costs to provide undergraduate computer experience for the non-
computing Specialist, i.e., someone who does problems of a relatively small
size. We came up with one figure assuming 25,000 students in the university
of one dollar per~prob1em per student per month., The size of those prob-
lems is that their programé are limited to one second of cpu time and the
students are not charged to disc file time but they generally do not
include much file work.

We might at some later time have a few words to say about the over-
all picture of the way the system flows at Waterloo. In any event over
a ten month academic year a system of this kind could support students
giving them 10 problems over an academic year at a cost of 10 dollars
per student per year in a 25,000 student population which almost reaches

the student population of the largest universities we have in the United
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States today. Now this figure is substantially below the figure in the
Pierce report which runs closer to 50 or 60 dollars per year. That means
if we wish to attain the Pierce report figure we could have the student
doing 50 problems per year, which is probably much too heavy a load for
non-computing specialists!

Now this leads us to make a third recommendation. We recommend that
funds be made available so that a cost analysis study can be made of the
specification and use of various systems for handling bulk student jobs
for the non-compﬁting specialist at different student population levels.
It would be hoped to provide a study that would say - at the cost level
at which we have spoken, given a student population of 1,000, system A
would provide computation at the rate of $50 per year at a level of
between 10 and 50 jobs or problems per year. At a student population of
5,000 system B will similarly provide at 10,000 system C, at 30,000 system
D, etc. Such a Spgcification of systems is not now available to the educa-
tional community., Of course, these systems need not be unique. There
can be many systeﬁs in each of these four categories. Neverthesless, it
is the feeling that at all four of these student population levels, 1,000,
5,000, 10,000 and 30,000, systems can be found which are of economical
comparison to the Waterloo system.

We arrived at an estimate that to turn out 300 Ph.Ds per year in
computer science, we were talking about an estimated machine cost of
$9 million a year. This is the machine cost required to support Ph.D
theses and Ph.D educatién at the level of 300 Ph.Ds per year. Thus: to

produce 300 Ph.Ds per year it is estimated that it will take 30,000 dollars

per Ph.D in machine time or a total of 9 million dollars in machine time




for the Ph.D production of 300 Ph.Ds.

For the Bachelor of Science program in computer science, assuming
six courses in their program that are in the core of computer science,
thus not counting auxiliary courses, and an education program that will
turn out 15,000 B.S. computer science students per year, a figure of 15
million dollars per year in computer time was arrived at. The calculations
will be laid out in more detail in the report, |
For the Master of Science program, a figure of 5 million dollars per

year in hardware costs was obtained.

The total cost in hardware is 29 million dollars per year. One of
the figures that we used was that the EDP industry would be taking in
about 100,000 people per year. What percentage of these should be Ph.Ds?
Figuring that one percent should be Ph.Ds we get a desirability of produc=-
ing a thousand Ph.Ds a year. Our feeling on the matter was that by 1975
we might be able to produce 1000 Ph.Ds in computer science, but that we
would not be able fo produce 1000 Ph,Ds per year by 1975, If you can
get up to about 300 by 1975 this would be about what we could expect. It
seems to double about every two years.

From whence comes this figure of 15,000 BS students per year? I; it
attainable? At the present time in engineering and mathematics the output
per year is of the order of 50,000. Now assuming there is no major change
within engineering and science schools but that quality computer science
undergraduate programs do come into being, how many of the 50,000 per
year could we siphon off into computer science? We believe that we could

without a great deal of heavy advertising or pressure of any sort get

20-30% of the present undergraduate enrollment that are now in mathematics
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and engineering programs diverted into computer science programs, if there
were existing quality undergraduate programs in computer science. That
means of the 100,000 per year that are required in the EDP area, 85,000
are probably going to have to remain or be non-computer science bacca-
laureates. We also made an estimate of computer science faculty costs
and came up with an estimate of 45 million dollars per year for that part
of computer science faculty costs devoted to computer science education
alone at the three levels being well aware, of course, that there are
other costs associated with their education outside the computer science
department, But we're talking now about cost of a faculty of about 1500.
Waterloo argues that they are producing 200 Baccalaureates per year to
service 1,000 computers in the province of Ontario. There are 67,000
computers in the USA., Consequently, if we assume that the ratios are
comparable, this leads to 13,400 output in the USA to service these
computers, if we adopt that ratio. This compares reasonably well with
our 18,000 figure.

John Giese came up with another set of figures arrived at differently

from the figures just cited which tend to corroborate this level by about

1975:

A conservative estimate of the prospective demand for the products of
the Computer Science educational system.
A. In the long run the overwhelming majority of computer science
graduates at all degree levels will go to non-academic employment.
For the estimates we shall make later, we shall nced to estimate

the number of "computer science' positions which should be filled

with computer science trained people if possible at computer
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installations in the U.S,
(i) It has been said that there are about 67,000 computers in
the U.S, in 1969,
(ii) Let us assume the following distribution of sizes of

installations and staff,

SIZE OF INSTALLATION LARGE MEDIUM SMALL
NUMBER OF THIS SIZE 1000 10,000 56,000 |
AV, CS EMPLOYEES PER INST, 100 30 3

AV, NO, OF PH.Ds PER INST,. 5 1 0 ‘
Then the desired number of TOTAL "CS'" EMPLOYEES
1000 x 100 + 10,000 x 30+ 56,000 x 3 = 568,000
and the desired number of TOTAL "CS" PH.Ds = 15,000.
(iii) These positions are not now filled by computer science
graduates, We assume it would be desirable to replace
the@ gradually by computer science graduates to upgrade
the>computing profession
B. Let us assume that the computing profession remains static at about
this level, i.e., that increases in efficiency make new people avail-
able for an inexhaustible set of new problems. Let us assume that
we have a rather rigid slowly varying working population, like the
Civil Service. This may not be too unreasonable to assume, since

these professionals might become union-organized (as teachers are

now). If we assume a working life of about thirty years, then

568,000
in the steady state we shall have to replace about ——36——— = 19,000
15,000

"CS" employees per year and about ——gﬁ—— = 500 "CS'" Ph,Ds per year.
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Composition of 19,000 computer science graduates,

If we assume that about 204 of these graduates seek advanced
degrees, this means about 4,000 advanted computer science degrees
per year, If we claim 500 PH.Ds per year, this leads to a need
for |

500 Ph.Ds
3,500 Masters per year
15,000 Bachelors
in the computer science area.
Conservatism of this estimate,
(i) The assumea static “C8" egployee pool is about'Eaa%%%E?%%O = 0.25%
of the total U,S, population.
(ii) 19,000 graduates per year is about half the number of
engineering grads (40,000) per year. That doesn't sound
unreasonable, Computer technology should be about as
wideiy appliable as engineering.
(iii) For comparative purposes consider the fraction oﬁ our man-
power resources devoted to medicine and associat;d subjects.
We produce about 9,000 physicians per year. They must be
backed up or supplemented by about 18,000 nurses, technici-
ans, dentists, and various forms of physiologists, etc.
As a guess, about 27,000 graduates per year are devoted to
problems of health,
You might argue that since medicine absorbs a fairly
small fraction of our economic output, and since computing

is (or will be) involved in all of man's activities, including
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medicine, perhaps the output of computer science graduates
could safely be increased to the level of medicine (and
associated graduates) or 27,000 eventually,
(iv) Some '"CS" enthusiasts assert that the growth of "CS" jobs
may be 100;000 per year, |
In a steady state process, with thirty-year working
life, this would lead to a CS employee-pool of
30 x 100,000 = 3,000,000.
If the population of the U,S. remains static at 200,000,000,
this would mean that the pool would contain about 1.54, of
our population.
You have Bruce Gilchrist's estimates of staffing requirements to
provide faculty for these hordes of computer science students.
Nothing has been said about the provision of refresher courses for
the people in the pool who will constantly become obsolete., If you
provided a ﬁrefresher" or updating course once every five years,
this comes to 0,2 course (three weeks?) per year. Even if you
restricted this updating to the lucky employees at the large and
medium installations, somebody would have to provide about
0.2 x 400,000 = 80,000
student courses/year. Even if these things operate at 100 students
per section, you would have to run about 800 refresher course-sec-
tions per year,
If we aren't so generous and send only 104 of the pool to

refreshers, this cuts the total to 80 course sections per year.

That ought to be a tolerable burden for the educational system.




G. Nothing has been said about providing computer '"service' courses

for non-computer science students,

The other comﬁutations I performed are very original notes merely
paralleled (for very assumed populations) the calculations of Gilchrist.
I have therefore not repeated them here.

It may seems ridiculous to staff the small installations with gradu-
ates. To handle this I suggest that we reinterpret our imagined program.
Let us say that we provide instruction and facilities to produce 190,000
graduates per year, ILf about a third of these drip out after the first
two or three years, they would probably have to be content to work at
the small institutions. Actual graduates go to medium or large places.

I would assume that the computer industry would be included as part

of the large installations.

One final point. The figure of 15,000 baccalaureates is considerably
lower than we would like. Arguing that 100,000 entries into the EDP area
a year are needed; we figure that 25,000 come from business schools and
industrial administration programs, 25,000 by upgrading from their current
positions. This leaves 50,000 coming from colleges, and we 're only provid-
ing 1/3 of that. That means that 35,000 are going to come from a lower
educational level than baccalaureate computer science programs. Jim Rowe
mentioned that one of the consequences of providing 15,000 baccalaureates
in computer science will be a temporary diminution of the number of people
needed in the field. But we all agreed that this diminution would be

temporary. The more trained people that you have presumably the less

total number you need. However, Rowe felt that he would really prefer
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that all 100K came out of baccalaureate programs in computer science.
We merely want to point out that the figure of 15,000 per year is,
in our judgment attainable right now, if baccalaureate programs are

introduced.

John Giese

J. W. Graham
Bruce Gilchrist
James Rowe

A, J. Perlis
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* Spinrad

Education in Computer Science

We sce Computer Science as a coherent academic discipline. The educated
Computer Scientist will be trained in both hardware and software-;the inextricably
interwoven elements of his field. Graduate study will, at first, lead to a |
broader understanding of complex hardware/software systems. Further study, (to
the Ph. D, level) will naturally lead to a more penetrating specialization.

Wo believe that.thore is a core of knowledge fundamental to the under-
graduate's education and indepondent of his future course of study. For this
reason we specifically reject the notion of a "homogenizing" entry year of
graduate study whose object is to correct the deficiencies (soft or hard) in the
student's previous education (hard or soft). Fbr tﬁis same reason we reject the
concept of two educational paths-- one leading to a terminal professional degree
ard the other leading to further graduate study.

We find no compelling reasons that lead us to suggest that Computer Science
is appropriately.placed within any particular classical academic discipline., Our
strong concern is thaﬁ in a given university, there be only one undergraduate prograa
concerncd with the science and engincering of computing. (A student wishing .
to enter Computer Science from’an "ad jacont" field will have the traditional

academic remedy of "making up" the neccssary prercquisites.)

In broad terms, the areas of study we consider essential ard at the core of

tho Computer Science undergraduate program are:

1. Mathematics 7. Subsystem Design ‘

2. Physics 8. Computer Organization

3. Hardware Tochnology 9. Compiiers

4, Programming © 10. Systems Programming _
5. Logic Design 11l. Computer Systems Laboratories
6. Software Structures 12, Systems Applications

These are, of course, in addition to the fundamental education traditional to

the undorgraduate curriculua.
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Computer Systems Laboratories

We consider the laboratory-experimental aspect of the training of
students in computer science to be vital to their development. Ve therefore
recommend the establishment of computer systems laboratories as part of the
curriculun of both undergraduates and graduates in computer secience.

There are many substitute plans that could conceivably serve to
fulfill tho same purpose as the computer systems rescarch laboratories, e.g.
swmaer employment in industry, cooperative work projects with industry, or
part-time employment in a computation center on campus. Each of these alterna-
tives was explored by“the committee and considered to be difficult for one or
more reasons. Principally, these substitute plans lacked the supervised directed
planningvof an organized laboratory. The success of any of these alternatives
is quite personnel dependent.

’ In the laboratory course the students are expected to work in a team of
about six students under close supsrvision of the faculty member and teaching
assistant. The student team is expected to concentrate on design, documentation,
scheduling of their work, performance evaluation, efficiency, error recovery,

diagnostics, maintainability and other features of a well-engineered system.

It is expected that each student should take the equivalent of two
of the below laboratories during the course of his study.

We propose the following computer systems laboratory courses as bésio
to a graduate combuter science curriculums

¢.S. Lab. 1. Construction of Assemblers and Computers

c.S. Lab. 2. Construction of Operating Systems

C.S. Lab. 3. Construction of Terminal Systems ;.
(both typewriter and graphics)
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C.S. Lab. 4. Construction of Switching, Communication
and Process Control

C.S. Lab, 5. Construction of Large Data Base Systems

In addition, we consider two additional laboratory courses that could
be given in addition to or in place of the above five:

C. S. Lab. 6. Management of a Computer Facility

C. S. Lab. 7. Construction of Large Application Systems

The above laboratory courses, particularly. the first five, are graduate
level courses given chcurrently with or following a lecture course covering
the subject matter. It is intended that the lecture course cover the theory,
models, and formal aspects of the subject matter. The associated laboratory
is intended to provide the student an experience that will sharpen his under-
standing of the theory and, so will, have given him an understanding of the
practical problems of implementing large systems.

The companion lecture courses associated with the above listed laboratory

courses are given below:

Laboratory Coursec Lecture
C. S. Lab. 1l.. Constiruction of Lecture course such as I5 and/or
Assemblers and Compilers Al from Curriculum 68, A Report

of the ACM Curriculum Committee

on Computer Science. Includes
definition of formal grammars,
arithmetic expressions and prece-
dence grammar, algorithms for syn-
tactic analysis, recognizers, so-
mantics of grammar, object code
generation, organization of assem-
blors and compilers, meta-lan=
guages and systems.
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. C. S. Lab: 2. Construction Lecture course such as I and/or
of Operating Systems A2 and/or A3 from Curriculum 48.
Includes operating systems char-
acteristics, structure of multi-
programming systems, structure of
time-sharing systems, addressing
structures, interrupted handling,
resource management, scheduling,
file system design and management,
input-output techniques, design
of system modules, sub-systems.

C. S. Lab..'3. Construction of Lecture course such as I4 and A6.
| Terminal Systems (both type- . . Includes text editors, string
. writer and graphics) manipulations, data structurcs

for text editors, job control
languages, data structure for

| ‘ pictures, syntax and semantics

| of terminal and graphics lan-
guage, control of the console
system, meta-languages and systems.

C. S, Lab. 4. Construction of Lecture course such as I and/or
‘ Switching, Communication Systems, A2 of Curriculum 68. Includes
and Process Control traffic control, interprocess

comaunication, system interfaces,
realtime data acquisition,
asynchronous and synchronous
control, telecommunication,
analog-to-digital and digital=-to=-
analog conversion.

C. S. Lab. 5. Construction of Lecture course such as A5 and A8
Large Data Base Systems of Curriculum A8. Includes organi-
zation of large data base systems,

data organization and storage struc-
fure techniques, data structuring

and inquiry languages, searching
and matching, automatic retrieval,
dictionary systems, question
answering.

"
Those laboratories will require a certain amount of "hands on" use of a

subsbantial computer facility. In some installations it may be possible to carry

' ‘out the entire project in a subsystem or partition of a larger system. In that

b
caso the uso of the subsystem would have to be dedicated to the project for a su

stantial portion of time.

,—4_.




Ve believe that a team of six students can be given a very significant
experience for $1,000,00 per student or $6,000,00 for the whole team f
one-quarter laboratory.

These laboratories are presented as examples of laboratories that
might be given. Each school will have different staff and facilities available
and will present variations on this proposal. The important emphasis is the
supervised hands on experience with attention to the practical aspects of

the system.

Subcommittee
Miller, Chairman
Coates

Andree
Gruenberger
Spinrad
*A. Forsythe
Seely
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A _CRADUAT S CURRICULUIT IN THE VARIOUS COIPUTING SCIELCES

Ihe initials I-+CS used in vhis paper may be read as Informatic:
and Co.puting Sclernces or as Information Science or Computer Scienc:
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should be able to understand a much higher percentage of the

articles in his area and in related areas and should be able *o

create similar journal articles.

A student whose primary interest is in an existing discipline
(electrical engineering, chemistry, mathematics, business
administration, industrial engineering, economics, (tc.) should
continue to earn the Ph.D degree in the appropriate department
possibly with a minor in Infornation and/or Computing Sciences
rather than creating myriad diverse Ph.D's in the "Applications
of I+CS"™. The Ph.D in I+CS should be primarily for students
interested in computing (including hardware-software and abstracs
theory) rather than in the applications of computers to researcr
and work in other specific areas, vital as this may be.

(a) The masters program of the person who will become a "professional

practitioner™ of the computer art should not differ markedly

I
from that of the pre-Ph.D in I+CS.

(b) There should be both undergraduate and graduate "service
courses" in I+CS which include appreciably more than mere
programiing in compiler language. They may be the same or
different courses from those of L(a), but should be substantial

in nature and include an understanding of the basic concepto

of hardwarc-=software interface as well as related elementar

theories. Possibly there should be a second, very broad

brush masters descee for students from other disciplines w0
will then return to their own disciplines either for employ .ent

or for further training in that discipline.




Courses in couputer related subject matter which are currently

being well taught in existing departments should continue tobe

taught by those departments (possibly with crosslistinz). If

new courses are needed, which existing departments are well qualified‘
to teach, they should be urged to do so before the I+CS departme 1t
undertalkes additional teaching duties.

A departumentof I+CS should be aware of the publications related

to curriculunm including at least

A.C.M. recommendations in Curriculum 68

C.U.P.I., recommencdations for a curriculuwa in
Jomputer Science

D.P.M.A. recommendation for certified Data Process
Certificate "

A.C.M., recommendations for a curriculwa in Busines:
Data Processing (being prepared by M. Tondow
and others)

COSINE recommendations on Engineering Computer degrees
(now being prepared)

Students of I#CS at both the undergraduate and the graduate levels
éﬁould have both theory courses and related laboratory experienc:
(the critical word is related) which will focus their attention on
the organization, implementation, and docunentation of larger sc..le

N

computing systems.
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&, [?our suggestions are welcomez]

The commib tee hesitates to recommend specific course material

other than tha®t suggested in 6 above, but does sincerely recomicid

the creation of two courses not readily available at present.

Qe

Discrete jathematics (with an awarcness of computers)

To contain material on matrices, probability, logic, graphs,
colabinatorics; automat&a theory, computability, linguistics
and pos sibly some sirulation theory at a level sulitable to
build on the students' undergraduate preparation, but not®

in such depth that a reasonable selection cannot be completcd
in one or two terms. Suitable references for future readin;
are essential.

Dasic Computer Components (hardware and software)

To contain current information on hardware-software interphise
and their symbiotic relations and hang-ups as well as possille

Should be possible in one semester.

near future changes.
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A PROPOSED UNDERGRADUATE COMPUTER SCIENCE PROGRAM

Dr. Alan J. Perlis

Freshman Sophomore Junior Senior
1st 1. Anal I Alg I Prob & Stat I OR II
Sem, 2. Progl Prog III Comp.Sys. II Abstr., Sys. III
3. Phys I Anal III Lab II Elect, II
4. Hum, OR I Abstr. Sys. I Elect, III
5. Hum, Hum., Hum., Hum.
2nd 1. Anal II Lab I Prob & Stat II OR ITIL
Sem. 2. Prog II Alg II Abstr Sys. II Comb. Anal.
3. Phys II Prog IV Lab III Administration and finance
4. Hum. Comp. Sys. I Elect. I Elect. IV
5. Hum. Hum. Hum. Hum.

‘I' NOTES:

Hum = Humanities
Prob. & Stat. = Probability and Statistics

Programming I - IV

Algorithms, programs and language organized by data
structures

Machines and their programs
Problems associated with the management of programs: file systems,
libraries; and Proofs of termination and correctness; Verification,

representation and documentation of programs

PWN -

Computer Systems I and II

1. Devices

2. Representation
3. Synthesis

4, System design

Abstract Systems I to III

Logic: Propositional Calculus; lst order Predicate Calculus
. Automata Theory: Finite state machines and regular expressions
Turing machines '
Computability

Stages of computability
Math, Linguistics, correspondences (recognizers as machines)

L




win

Operations Rescarch

OR I Optimization Techniques
OR II Simulation Techniques and modeling
ORIII Processing requirments of large data systems

Computer Science Laboratory I - III

Building, enhancing, auditing a sub-routine library
Interfacing two systems

Design of a system

Completion of a system

Managing a system design and construction

VB WN -

.
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. COMPUTER SCIENCE AND ENGINEERING BOARD

MARCH 18, 1970
ATTENDANCE LIST

ATTENDEES ABSENTEES

BOARD MEMBERS

Prof. A. G. Oettinger, Chairman Dr. Walter S. Baer

Dr. Launor F. Carter
Prof. Wesley A. Clark Dr. J. C. R. Licklider
Dr. Sidney Fernbach Mr. William L. Lurie
Dr. Martin Greenberger Mr. John R. Meyer
Mr. Jerrier Haddad Mr. Kenneth Olsen
Mr. William Knox Dr. John R. Pierce

Prof. W. F. Miller

Mr. Roy Nutt

Dr. Alan J. Perlis

Prof. J. B. Rosser

Dr. Alan F. Westin
. Dr. Ronald Wigington

CONSULTANTS TO BOARD

Mr. Joel Cohen
Mr. John Griffith
Dr. Bernhard Romberg

CS&EB Staff

Mr. Warren C. House
Mr. Jack F. Kettler

OBSERVERS

Col. Andrew Aines Mr. David Beckler
Mr. Brad Byers Mr. Richard McCann
Dr. John Egan Dr. Hood A. Roberts
Dr. Bruce Gilchrist Dr. Lawrence Roberts
Dr. Lawrence Grayson Prof. Laurence Tribe
Dr. Herbert Grosch Mr. Bernard Urban

Dr. Newman A. Hall

Mr. Ken Hunter

Miss Ann Marie Lamb

Mr. J. D. Madden

Mr. Arthur Melmed

. Dr. Charles V. L. Smith

Dr. Bruce Waxman

Mr. Charles Witter
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Harry Heltzer
William R. Hewlett
Robert W. Kreuger
Howard 0. McMahon
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B. R. Stanerson

J. C. Wilson
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NATIONAL ACADEMY OF ~SCIENCES

Computer Science and
Engineering Board

18 March 1970 will be held in The Reading
Room of the riain National Academy Sciences
Building loc:ted at 2101 Constitution

Avenue, N.W,

Executive Support Staff, Room 536, Joseph Henry Building, Washington, D. C.
Phone (202) 961-1386
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NATIONAL ACADEMY OF SCIENCES

COMPUTER SCIENCE & ENGINEERING BOARD
2101 CONSTITUTION AVENUE
WASHINGTON, D. C. 20418 17 March 1970

FOR GS&E BD-STAFF ONLY

21ST MEETING

EXECUTIVE SESSION
AGENDA

Evening Session
(1830 hours to 2000 hours)

The Evening Executive Seséioh of the Board will
sta:t at 1830 hours and extend tc 2000 hours, The
mee:ing will be devoted to discussions of

(a) new business prospects;

(b) possible changes in the NAS organization,
. operating doctrines and methods, acknow-
ledged responsibilities, etc.

(c) possible changes in the mission and func-
tion of the CS&E Board;

(d) possible changes in CS&E Board organiza-
tion structure, activities and procedures;
and,

(e) such other matters as may be properly

brought to the Board's attention.

NOTE: Please do not let the generic nature of the
topics mislead you. This trip should be well
worth the price of the ticket.

® - FOR CS&E BD-STAFF QNLY






NATIONAL ACADEMY OF SCIENCES

Computer Science and
Engineering Board

DAY AGENDA - Change in:

Dr. Ling wil . present his briefing
| at 2:00 p.m, in lieu of the scheduled
time (11:15 1.m.)

Executive Support Staff, Room 536, Joseph Henry Building, Washington, D. C.
Phone (202) 961-1386

i
——_




NATIONAL ACADEMY OF SCIENCES

COMPUTER SCIENCE & ENGINEERING BOARD
2101 CONSTITUTION AVENUE

WASHINGTON, D. C. 20418 . 18 March 1970

FOR CS&E BD-STAFF ONLY

21ST MEETING

EXECUTIVE SESSICN
AGENDA
Day Session

(1000 hours to 1700 tours)

CS&E ANNUAL MEETING FOR PROGRESS REPORTING

10:00 a.m, Introductory remarks by the Chairman

10:15 Progress and status report by the Chairman of the
CS&E Panel on Education and Computer Sciences and
Engineering

--Dr. Alan Perlis

10:45 Progress and status report by the Chairman of the
" CS&E Panel on the Data Base Problem
--Dr. Sidney Fernbach

11215 Progress and status report by the Chairman of the
CS&E Panel on the Computer Export Problem
--Dr, Donald Ling

11:45 Progress and status report by the Chairman of the
CS&E Panel on the Data/Communications Problem
--Mr. Lewis Billig

12:15 LUNCH -- At local restaurant

1:30 p.m. Progress and status report by the Chairman of the
CS&E Panel on Information Systems.
--Dr. Ronald Wigington

2:00 Progress and status report by the Chairman of the
CS&E Panel "A'" on National Programs
--Dr, Launor Carter

2:30 Progress and status report by the Chairman of the

CS&E Panel "B" on National Programs
--Mr, Jerrier Haddad

FOR CSGE BD-STAFF ONLY

L




3:00

3:30

4:00

NOTE:

c0R CSAE BD-STAEE QALY

Progress and status report by the Chairman of the
CS&E Panel for surveying patterns of computer in-
dustry support for computing activities in colleges
and universities

--Dr, William Miller

Progress and status report by the Chairman of the
CS&E Panel for the inquiry into Privacy and Com-
puterized Data Banks

--Dr, Alan Westin

Comments by the Chairman «s to future undertakings
of the Board and environmcntal trends which may
bear on such undertakings.

The sequence and timing of the above are arbitrarily chosen.
Anyone wishing to make changes to meet his time or travel
requirements should negotiate with the holder of the time to
be traded. Trades may be made up to the time the meeting
starts. Please notify the CS&E Support staff of all such
early changes so that an updated agenda may be distributed
at the meeting. Last minute changes just prior to the
meeting may be made by contacting the Chairman or the
Secretary. (Dr. Oettinger - 617-868-6155; Mr, House -
202-961-1386)

Attached for the convenience of the Panel Chairman are:
(a) an updated statement of the basic mission
and current task of each of the operating
Panels, and
(b) a suggested guide for assuring coverage of

the mini-essentials in each of the Panel
Chairman's report to the Board.

FOR CSQE BD-STAFE QLY
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PANEL, MISSION AND STATUS

CS&E Panel for Computer Science & Educatior, Dr. Alan Perlis

Mission -- to devise ways and means for assuring an adequate flow
of expert and skilled manpower to meet the emerging
requirements in colleges and universities, in the compu-
ter industry, in the computer arplication areas of both
government and the Private Sectcr.

N W
Initial concentration is upon tlhe ‘Dbréﬁ connected with
training manpower needed to staff thé.computer departments
of the colleges and universid%%%k\}Qonfprence report is
due out within the next tw frge ménths. (NSF Project)
N .\' ;\\\\
gzibﬁkeﬁfigﬁificantly to the
ol cicezhd engineering.

' Entire result should c
development of computer

Data Base Panel, Dr. Sidney Denba

\)\\J
Mission -- to establish égztbagégiyers of and the flow of information
relating t §§ﬁ§§§ d eld, to define critical gaps, and to
devise ways Qa éa s of filling such gaps, and to monitor

qufcy of the flow and distribution of such
d Project)

Initial effo¥¥s of the Panel are (a) concentrated upon
working out specific programs which various government
departments can undertake to fill certain critical gaps
and (b) providing data in support of other CS&E Panels.

Entire result of this Panel's work should contribute sub-
stantially to the development of the computer science and
engineering field.




Page Two
"Panel Mission and Status'

29 February .970 t‘@ﬁ @S&"E "gFAFlF NL»

Export Panel Dr. Donald Ling

Mission -- to provide continuing support to DoDR&E, OST, and the
Dopartment of State in the computer export area.

Initial concentration has been upon production of a
scries of technical evaluations of various aspects of the
computer export problem. A draft report from the '69
Summer Conference inventories the state of our knowledge
regarding critical aspects of the computer export problem
and defines critical gaps in our knowledge. A follow-up
program to be undertaken shortly will centrate upon
wiiys and means of remedying such ga int DoDR&E,
State, OST Project)

he work of this Panel contrj %
the frontiers of our underst Sa}lw

and engineering,

Data/Communications Panel, Mr$§§§§;§\s
$§:i§§gsgégzlopments in this dynamic field,

to tentati erging problems warranting the
;Hf to take informal initiatives as

attenti
neceséégg;E\ S e feasibility of Board actions, to
Trecomme }

considered appropriate for the Board and
methods omplishing the recommended actions.

The initial task of this Panel is to do a technical analysis
and evaluation of the difficulties arising from the attach-
ment of various interconnecting devices to the ' common
carrier voice communications system.'" Inasmuch as this
problem area is undefined and unexplored, the initial effort
is designed to create the essential literature of the field,
to define critical technical and systems problems, and to
weigh these in light of both the short and the long-term.
The report is scheduled for delivery to the FCC during or
shortly after April, 1970, (FCC Project)

tly to expanding
aMputer science

Mission =-- to continuou

Information Systems Panel, Dr. Ronald Wigington

Mission -- (1) to assess the potential for application of computer
science and engineering principals to meet national needs
" for efficient and effective information systems of all
kinds; (2) to identify the roadblocks to the more effective

FOR GCS&E BD-STAFF ONL'



Page Three
"Panel Mission and Status'

wraney 0 R GSGE BD-STAFF ONLY

end rapid employment of computer science and associated
technologies to information handling problems; and, (3)

to focus national level attention on the need for appropriate
ections arising from (1) and (2).

The initial effort by this Pan2:l is to make a study leading
to the identification and development of sound computer
science and engineering principals for applying computers,
computer systems and related technologies to various infor-
mation handling problems, with emphasis on the national
library system. The Panel has made its first visit in a
scheduled field survey of selected developmental or experi-
mental technical information handling”gystems and major
conventional libraries. (Council Mxary Resources Project)

The work of the Panel will conégkhy eddiredtly and significantly

to expanding the frontiers Q&s edge in the computer
science and engineering Eiﬁ
\
aun

\,
National Programs Panel "A', L Barter

(T’ \% AV
n te of the computer science and
e
b

ped from the national level, as one
at actions might be taken at the
al levels to benefit the field.

Mission -- to examine
engineeri
means of
nati

Initia s of the Panel concentrated upon the R&D
programdyIf the computer science and engineering field and
related non-substantive activities in being and being
promoted which are significant in the "national level"
context, Report has been submitted to the Board which
accepted it as an internal staff paper for use only
within the Board. (Board Project)

The work of this Panel should contribute directly to our
understanding of our "institutional forms" and their
processes, how these relate to the computer science and
engineering field and their implications for possible

Board actions.
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Page Four
"Panel Miss:.on and Status"
29 February 1970

National Programs Panel "B", Mr, Jerrier Haddad

Mission -- to explore the feasibility of devising a "national level
program' designed to further the development of the
computer science and engineering field, and to define
the appropriate role of elements in the U.S. government
end the Private Sector in such a development.

The initial approach is to ideatify and evaluate the
various existing activities which might be considered
elements in such a "national level program.," The out-
come of this effort, as well as the form it might take,
ere uncertain at this point. (Board Project)

I1f successful, this Panel's work co tribute critically
to assuring the needed goals, momen and\directions to the
computer science and engineering\ {3}

Survey of Patterns of Computer IndJ;f\Sg;ﬁéQk for Computer Activities
in Colleges and Universities, ‘p(\ WLPQx\m\R\Qﬁiller

Mission -- to explore th XEN \§/g1v1n1ng motivations and
future atti tﬁ nors and recipients which
could af \sj}§ in computer industry support of
computd n U.S. educational institutions.

Initiavel¥o ccncentrated upon selected computer companies
active 1% he support of computing activities in colleges

and univegsities. Report has been approved by the Board and
is in final stages of editing. The report should be delivered
to the National Science Foundation within a week or so from
this date, (NSF Project)

This report will contribute only marginally, if at all, to

our understanding of the computer science and engineering
field.

Privacy Panel, Dr, Alan Westin

Mission -- to monitor developments in the computer science and engineering
field and in the closely related fields of communications and
information handling, including related technologles, with
particular reference to events or trends which may impinge

1 QTR
ok Koy
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Page Five

"Panel Mission and Status" Hfﬁ$ﬁ? @B‘*i@ DR @

29 February 1970 Ui LS@E b@“STAFg r,\\{jn \
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uocon the privacy of individuals in our society.

Tae initial task of this Panel is to survey and assess
davelopment in large, computerized data banks, related
activites and technologies as they may affect the privacy
of individuals in our society and due process in law,

The project will run for about, -30 months from this date,
aad will culminate in a comp ;Eéﬁs've report. The first
task is to survey selected da{ vbéhﬁi;Fhroughout the
country. Preparatory worK te Underwdy and the survey of

Part \ithin a few months.
'E\QQS\}

data banks is schedule
(Russell Sage Foundatidg

. . N\ o e
This effort will co \u\ enificantly to our under-
standing of var@mus a 6f computers and their

S

associated proledges as ey affect our society, our

institution(ESs Mg individual. :

'/\\\\/
NS

\ N
Standards Planni A\X \}
\E\\é >
I iYW Group stage. No recommendations have
b% the CS&E Board. A Chairman is being sought.
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SUGGESTED TERMS OF REFERENCE FOR CS&E PANEL CHAIRMAN'S ANNUAL PROGRESS
REPORT TO THE BOARD ON MARCH 18, 1970

Attachment
4 March 1970

I. INTRODUCTION

Statement of the mission and functions of the Panel, its nature
and general responsibilities as to: length of life; orientation,
i.e,, task problem/basic research; subtstantive focus or area of
concentration, i.e., privacy and data banks, basic data flow of
CS&E field, etc.; sponsor or customer, i.e., NSF, FCC, Russell
Sage Foundation, CS&E Board, etc.; natufye of sponsor's interest,
i.e., continuous, spaced burst,. intergjii¥ent burst, waning,

‘ rising, etc.; nature of the problem <)..e.,\ speculative, innova-
tive, fact gathering, analytical,sachieh pfugrammatlc, tutorial,
and the like.

II, BODY OF DISCUSSION

than above;
The Panel resource
How much of the
How much rema¥

Is the tas
complicating

Is the problem/task universe expanding at a rate faster than the
speed of the Panel's pursuit? Equal to? Slower than?

Is the problem/task relatively static but huge?

How does the Panel plan to respond to this? What does this mean
in terms of the Panel's future pursuit? Deceleration? Lighting
the afterburner? Increasing troops, money other resources?

’ Closing down?

FOR CS&E BD-STAFF ONLY
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Page Two

"Terms

I

of Refzarence

4 March 1970

III.

IV,

FUTURE PLANS AND PROGRAM FOR THE PANE L,/\

) /“ \
Does tha Panel expect to complete £€ nﬁ;\ during the next 12
months? 18 months? 24 months? "\L\OI\*H-?’.'.’ \\?b

\ \\
Does the Panel expect to chnl;\\thg‘cow and mission? Its
area of concentration? mS\ILJAYk¢€>%LlUCLUrC7
~\ O

x‘;ébrues? For what purposes?

If so, in what way<§\\ At wt
Does the Panu*\gj\>co\§\ levelop or vse new approaches,

techniques N 11Lh)k\\\\

\ \\/H
NN N
Are %L(53S;}ﬁfiév“31 problems that stould be noted for the

N\
Boara\ \ULL;OL!O
AN

QUES rloi‘:\jmb ANSWERS

QAP ST [CIS NI
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NATIONAL ACADEMY OF SCIENCES

G: 07 Jr—
MAR 8 Reco

OFFICE OF THE PRESIDENT
2101 CONSTITUTION AVENUE
WASHINGTON, D. C. 20418

March 3, 1970

MEMORANDUM
TO: All Professional Staff
FROM: Philip Handler §°2/

The attached memorandum presents a set of procedures that
we will be following to assure more appropriate and effective review
of our published reports.

As you know, the Academy publishes reports dealing with a
vast array of concerns and having a variety of purposes and audiences.
Our objective in developing these procedures is to provide a useful
system for giving each report the kind of attention that its particular
character requires.

‘ Some reports, exclusively technical or reportorial, require
no special evaluative review except editorial. Others should be very
carefully considered because their content is directly concerned with
matters of great public consequence. And between these extremes are
many grades of varying import. We want to be as sure as we can that we
handle all cases as appropriately as possible, as well as expeditiously.

One part of the attached material is an informational form,
which will be submitted to the Executive Office, through your divisional
or major office, in connection with each new work project that involves
the creation of a report. As a first order of business, I ask that you
complete this form for all work projects now in progress, realizing that
for the most part, this will be largely for purposes of information.

I invite your careful attention to the memorandum attached,
and request your continued cooperation. Our published reports are our
principal tangible means of representing the Academy and its work. I
must lean heavily upon the efforts of all our staff for assurance that

" they are as well done as we can make them.

Enclosures

FOR CS&E BD-STAFF ONLY
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NATIONAL ACADEMY OF SCIENCES

OFFICE OF THE PRESIDENT
2101 CONSTITUTION AVENUE
WASHINGTON, D. C. 20418

March, 1970
MEMORANDUM
TO: All Professional Staff Personnel, National Academy of

Sciences-National Research Council

FROM: Philip Handler %L

SUBJECT: Review of Reports

As you are well aware, the advisory activities of the Academy and
the Research Council have, over the past few years, become increasingly
significant on very broad technical and political fronts. The principal,
means of making known the results of the work of our committees, both to
those directly concerned and to wider audiences, continues to be our reports.
Accordingly, it is increasingly important that we give the most careful
attention to the preparation of these documents as representative of the
content and quality of all our work. We owe this to the impressive number
‘ of individuals who freely commit their time and energies to the projects
undertaken by a great variety of Academy and Research Council working groups.
We owe it to the membership of the Academy, in whose name our reports are
presented. And we owe it to ourselves as the permanent working staff of our
organization, as a continuing guarantee of the effectiveness of our efforts.

Because the task of reviewing all reports would overwhelm the Executive
Office, because such review ‘requently requires the collective wisdom of in-
dividuals of differing backgrounds and competence, and especially in order to
relate the Academy more closely to the work of the Research Council, I have
asked a representative committee of members of the Academy, to be known as
the Report Review Committee and to be chaired by the Academy's Vice President,
Dr. Kistiakowsky, to participate on a continuing basis in the necessary re-
view of our reports. Mr. Robert Green will, in addition to his duties with
the Committee on Science and Public Policy, serve as staff officer.

To assure that the Executive Office is kept adequately informed of
progress from initiation to completion of all reports, a set of required
procedures is outlined below which embraces the essentials of the procedural
memorandum issued by Mr. Coleman on April 21, 1969. Those requirements are
modified mainly to provide us with earlier information on the initiation
and planning of projects, specifically those leading to published reports,
and to ensure timely and appropriate review. The intent of this directive
is to assure the effectiveness of our procedures for the best possible accom-

plishment of our tasks.

FOR CSGE BD-STAFF ALY
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As you know, the responsibilities of our Publications Editor, Mr. Robert
. Hume, include providing necessary advice and assistance in editorial matters

to all staff personnel, and keeping the Executive Office informed concerning
the development and processing of reports. Mr. Hume, in addition to his
continuing responsibility for the general editorial quality of reports, will
be responsible for assurance that the procedures described below are followed.
We anticipate that these procedures will minimize the time-consuming and
frustrating necessities of re-doing and repair of faulty manuscripts after
presentation for final approval to the Publications Editor.

General Procedures

Attached is a form, which is to be completed by the responsible staff
officer as soon as possible after initiation of work on a new task. With the
approval of the executive secretary of the appropriate division, or the direc-
tor of an office, the form is to be forwarded to the Executive Office. Use
of this form will be required whether the new task results from a new contract,
amendment to an existing contract, or simple assumption of a new task under
the terms of an existing, relatively broad contract. In general, the form
would most appropriately be completed after the first meeting of the working
group which, later, will draft the report.

1. Title of Project and Tentative Title of Report
Originating Unit
Project Staff Officer
Sponsoring Agency
Chairman of the Project Committee
. 2. Tentative identification of scope of the document to be
produced as a publication, i.e., what it will contain:

a. technical information

b. recommendations concerning iederal agency
programs and/or policies

c. recommendations concerning other types
of public policy

d. minutes or reported proceedings of meetings

e. collection of symposium papers

f. other

3. Scheduling:
a. Contract deadline date
b. Date of availability of draft for review

4, Proposed distribution, i.e.:

a. by public sale
b. by free distribution
c. transmittal to a government agency for public release
d. transmittal to a government agency for internal govern-
ment use
e. transmittal to a congressional committee
' f. transmittal to a private sponsor for internal use
‘ g. transmittal to a private sponsor for public release
h. other

-2 -
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5. Proposed review procedure, as approved by division or major
office, i.e.:

a. by parent body of the committee

b. by outside readers of recognized competence in relevant
fields, selected by the parent body

c. by executive committee or other delegated members of
National Research Council division

d. by Committee on Science and Public Policy

€. by a panel of the Report Review Committee

If a report is to be security classified, this should be noted so that
an appropriately cleared group can be selected for the review.

If, in the course of a project, there are significant modifications
of the facts contained in the project information form originally submitted,
these changes should be made known to the Executive Office., This should be
done by submitting a revised set of the report forms with a covering memoran-
dum stating that this is a follow-up on the earlier set.

All documents to be distributed outside the NAS-NRC will be considered
as reports, except business correspondence, Proceedings of the National Aca-
demy of Sciences, and documents specifically exempted by the Executive Office.
Each will be given a Report Number by the Executive Office upon receipt of the
form statement described above; the system of Report Numbers will be used for
internal control purposes only. After receipt of the form statement, the Exec-
utive Office will inform the project staff officer through his division or other
office that the proposed review plan for a report has been approved, or that cer-
tain modifications appear necessary. The details of the review procedures are
outlined below,.

All numbered documents must be submitted, prior to reproduction, to
the Publications Editor, accompanied by a written statemeni of approval by
the relevant reviewing body. The Publications Editor will approve a manuscript
report for publication when (1) it has been reviewed and certified according
to the general requirements outlined here, and (2) it is acceptable in edi-
torial quality. (A rule-of-thumb is that manuscripts must be of such quality
as would be acceptable to a reputable professional journal.) If the manuscript
does not meet these requirements, it will be returned to the orig%yating office.

Review Procedures

The review process will be most useful and effective, of course, if
early drafts of reports are brought under review. Thus, the nature and mecha-
nism of the review of any given report should be decided upon well before pre-

paration of the first draft.

1. Documents of exclusively technical, reportorial, or administrative
content, and not including conclusions and recommendations regarding govern-
ment policy or public policy with any likelihood of being of general public
interest require review by the executive committee of the relevant Research
Council division, or, where there is one, the parent standing body.

-3 -
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2. Documents with significant policy implications, including all
. those containing recomwendations regarding expenditure of public funds, re-
quire review by a group of broadly representative Academy members selected
for the purpose by the Report Review Committee, or by the Committee on
Science and Public Policy, or by a parent standing body if it is broadly
constituted.

3. Minutes or proceedings which contain conclusions and recommenda-
tions by the committee involved and are being distributed for other than
internal purposes only, must be reviewed in the same manner as are reports
of similar scope and purpose,

4. Collectionsof symposium papers, if they are just that and do not
contain conclusions and recommendations by the relevant committee, and in-
clude only statements attributed to individuals, need be reviewed only by
the Publications Editor.

5. If a document falls into none of the categories referred to above,
it should be brought to the attention of the Executive Office of the Academy.

In general, review procedures for any given document will depend

upon the scope and proposed distribution of the document. In every case,

however, review must be made by a group not directly involved in the prepara-

tion of the document. The intent of the review is to provide an in-house

test of acceptability and effectiveness of a report for its intended audiences,

and to provide some guarantee that the character and purposes of the report
. will be correctly interpreted by its readers. Another important effect will

be to increase the active participation of Academy members in the affairs of

the Research Council.

In the event of irreconcilable disagreement between the committee
responsible for preparation of a given report and the revieving body, respon-
sibility for final decisions must rest with the President, as in the past.

In such instances the President may consult with the Academy Council or the
Research Council Governing Board should he consider such procedure desirable.

No report, at any stage of its preparation, should be transmitted to
a sponsoring agency or organization until it has been through the appropriate
review procedure and approved, unless expressly exempted by the Executive

Office.

= 4 =
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REPORT REVIEW FORM NATIONAL RESEARCH COUNCIL

1. TITLE OF PROJECT AND TENTATIVE TITLE OF REPORT [SUBMIT IN TRIPLICATE _(Retain yellow copy ) |

Originating Unit Project Staff Officer

Sponsoring Agency Chairman of Project Committee

2. TENTATIVE IDENTIFICATION OF SCOPE OF DOCUMENT: (Check one or more)
[ a. Technical Information. O f. other (specify)

[J b. Recommendations concerning federal agency programs and/or
policies.

. Recommendations concerning other types of public policy.

. Minutes of reported proceedings of meetings.

oano
(LI}

. Collection of symposium papers.

3.

7]

CHEDULING:
a. Contract deadline date b. Date of availability of draft for review

4.PROPOSED DISTRIBUTION: (Check one or more)
[ a. Public sale. O h. Other (specify)
O b. Free distribution
D €. Transmittal to a government agency for public release.

D d. Transmittal to a government agency for internal government use.

D €. Transmittal to a congressional committee.

D f. Transmittal to a private sponsor for internal use.

0O g. Transmittal to a private sponsor for public release.

5. PROPOSED REVIEW BY: (/dentify)

‘ D a. Parent body of the committee:

[ b. Outside readers of recognized competence in relevant fields, selected by the parent body:

(O c. Executive committee or other delegated members of National Research Council division:

O d. Committee on Science and Public Policy. [ e. Panel of the Report Review Committee.
Date Signature (Staff Officer)
Date Approved by Division E xecutive Secretary, Director of Office

REMARKS: (for Executive Office Use)

Date Executive Office Report Number

Signature (E xecutive Office Approval)
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COMPUTER SCIENCE AND ENGINEERINCG: BOARD MEMBERS

Chairman

Professor Anthony G. Oettinger
Aiken Computation Laboreatory
Room 200, Harvard University
Cambridge, Massachusetts 02138
Tel: 617-868-6155

Dr. Walter S. Baer Mr. Jerrier A, Haddad

Laird Systems, Inc.

1901 Avenue of the Stars
Century City

Los Angeles, California 90067
Tel: 213-277-2900

Dr. Launor F., Carter

Vice President and Manager
Public Systems Division

System Development Corporation
2500 Colorado Avenue

Santa Monica, California 90406
Tel: 213-393-9411, x304

Professor Wesley A. Clark
Computer Systems Laboratory
Washington University

724 South Euclid Avenue

St. Louis, Missouri 63110
Tel: 314-361-7356, x70

Dr. Sidney Fernbach

Head, Computation Department
Lawrence Radiation Laboratory
University of California

Box 808

Livermore, California 94550
Tel: 415-447-1100, x8528

Dr. Martin Greenberger

The Johns Hopkins University
Charles & 34th Streets
Maryland Hall 102

Baltimore, Maryland 21218
Tel: 202-483-8919

Vice President and Director
Poughkeepsie Laboratory
Department A70, 705 Building
Poughkeepsie, New York 12602
Tel: 914-463-5410

Mr. William Knox

Vice President, Information Systemns
Corporate Planning

McGraw Hill, Inc.

330 West 42nd Street

New York, New York 10036

Tel: 212-971-3333

Dr. J. C. R. Licklider
Director, Project MAC

545 Main Street

Cambridge, Massachusetts 02139
Tel: 617-864-6900, x5851

Mr. William L. Lurie

General Manager

International Business Support Division
General Electric Company

570 Lexington Avenue

New York, New York 10016

Tel: 212-750-3665 (3666)

Dr. John R. Meyer

President

Nationel Bureau of Economic Research
261 Madison Avenue

New York, New York 10016

Tel: 212-682-3190, x49 or 70



Professor W. F. Miller
Computer Science Department
Polya Hall

Stanford University
Stanford, California 94305
Tel: 415-854-3300, x256

Mr. Roy Nutt

Computer Sciences Corporation
1901 Avenue cf the Stars

Suite 1900

Century City, California 90067
Tel: 213-67&-0592, x1045

Mr. Kenneth (Clsen

President

Digital Equipment Corporation
146 Main Street

Maynard, Massachusetts 07154
Tel: 617-897-5111, %2301

Dr. Alan J. Perlis

Head, Department of Computer Science
Carnegie-Mellon University

Schenley Park

Pittsburgh, Pennsylvania 15213

Tel: 412-683-7000, x228

Dr. John R. Pierce

Executive Director

Research Communications Sciences Div.
Bell Laboratories

Murray Hill, New Jersey 07974

Tel: 201-582-2626

Professor J. Barkely Rosser
Mathematics Research Center
U.S. Army

University of Wisconsin
Madison, Wisconsin 53706

Tel: 608-262-3636

Dr. Alan F. Westin

Professor of Public Law and Government
Department of Political Science
Columbia University

Fayerweather Hall

New York, New York 10027

Tel: 212-865-0494

Dr. Ronald Wigington
Director of Research
Chemical Abstracts Service
Ohio State University

25L0 Olentangy River Road
Co.umbus, Ohio 43210

Te'.: 614-293-4221

Consultants

Mr Joel Cohen

Junior Fellow, Society of Fellows
Harvard University

Canbridge, Massachusetts 02138
Tel: 617-734-3300 x511

Mr. John Griffith

Thomas J. Watson Research Center
IBM Corporation

P. 0. Box 218

Yorktown Heights, New York 10598
Tel: 914-945-1384

Dr. Bernhard Romberg

Arthur Little Company

25 Acorn Park

Cambridge, Massachusetts 02140
Tel: 617-864-5770

Mr. Warren C. House

Executive Secretary

Computer Science and Engineering Board
National Academy of Sciences

2101 Constitution Avenue, N.W.
Washington, D. C. 20418

Tel: 202-961-1386 or 961-1372

Mrs. Lally Anne Anderson
Secretary to Mr, House
National Academy of Sciences
2101 Constitution Avenue, N.W.
Washington, D. C. 20418

Tel: 202-961-1386 or 961-1372
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COMPUTER SCIENCE AND ENGINEERING BOARD

List of Observers

Col. Andrew Aines

Technical Assistant

Office of Science and Technology
Executive Office Building
Washington, D. C.

Tel: 395-3547

Mr. David Beckler

Assistant to the Director
Office of Science and Technology
Executive Office Building
Washington, D. C.

Tel: 395-3520

Dr. John Egan, Sr. Staff Specialist
DDR&E, OAD/Intelligence

The Pentagon, Room 3D1070
Washington, D. C. 20301

Tel: OX 7-3816

Dr. Bruce Gilchrist

Executive Director

American Federation of
Informaticn Processing Societies
210 Summit Avenue

Montvale, New Jersey 07645

Tel: 201-391-9810

Dr. Lawrence Grayson

Office of Education, Room 3013
400 Maryland Avenue, S.W.
Washington, D. C. 20202

Tel: 963-7157

Dr. Herbert Grosch, Director

Center for Computer Sciences
and Technology

National Bureau of Standards

Washington, D. C. 20234

Tel: 921-3525

Dr. Newman A. Hall

Executive Director

Commission on Engineering Education
National Academy of Sciences

2101 Constitution Avenue, N.W.
Washington, D. C. 20418

Tel: 961-1417

Mr. Ken Hunter,

U.S. General Accounting Office
441 G Street, N.W.

Washington, D C. 20548

Tel: 386-3047

Miss Ann Marie Lamb

Management Analyst

ADP Management Staff

Bureau of the Budget, Room 9235
New Executive Office Building

Washington, D. C. 20503
Tel: 395-4726

Mr, J. D. Madden

Executive Director

Association for Computing Machinery
1133 Avenue of the Americas

New York, New York 10036

Tel: 212-265-6300

Mr. Richard McCann

Chief, Laboratories Branch
Office of Education, Room 3148
400 Maryland Avenue, S.W.
Washington, D. C, 20202

Tel: 963-3598

Mr. Arthur Melmed

Head, Special Projects Section
Office of Computing Activities
National Science Foundation
1800 G Street, N.W.
Washington, D. C. 20550

Tel: 632-5962

Dr. A. Hood Roberts

Associate Director

Center for Applied Linguistics
1717 Massachusetts Avenue, N.W,
Washington, D. C.

Tel: 265-3100 x251 or 334

Dr. Lawrence Roberts

Advanced Research Projects Agency
The Pentagon, Room 3D167
Washington, D. C. 20301

Tel: OX 7-8663



Dr. Charles V. L., Smith, Chief of Mathematics and Computers Branch
Division of Research

U.S. Atomic Energy Commission

Washington, D. C. 20545

Tel: 973-3278

Prof. Laurence Tribe

Harvard Law School

Cambridge, Massachusetts 02138
617-868-7600 x3163

Mr., Bernard Urban

Director, Urban Clearing House Service
Department of Housing and Urban
Development, Room 7136

451 Seventh Street, S.W.

Washington, D. C. 20410

Tel: 755-5426

Dr. Bruce Waxman, Director
Health Care Technology Division
NCHSRD, HSMHA

5600 Fishers Lane

Parklawn Building, Room 15A55
Rockville, Maryland 20852

Tel: 443-2900

Mr. Charles Witter

c/o Congressman Cornelius Gallagher
Government Operations Committee
Rayburn Office Building

Washington, D. C. 20515

Tel: 225-6751

Mr. Brad Byers

Office of Information
National Academy of Sciences
2101 Constitution Avenue, N.W.
Washington, D. C. 20418

Tel: 961-1511




Advisory Group to

the Project on Computer Data Banks

Edgar S. Dunn, Jr.

Research Associate

Resources for the Futire, Inc.
1755 Massachusetts Avenue, N. W.
Washington, D. C. 20036

James Farmer

Assistant Secretary for Administration
Department of Health, Education & Welfare

330 Independence Avenue, S. W.
Washington, D. C. 20201

Cornelius E. Gallaghe=
235 House Office Building
Washington, D. C. 20515

Nathan L. Jacobs, Justice

New Jersey Supreme Court

284 W. Hobart Gap Road
Livingston, New Jersey 07039

Nicholas deB. Katzenbech

Vice President & General Counsel
IBM Corporation

01ld Orchard Road

Armonk, New York 10504

John H. Knowles, M.D.

General Director ‘
Massachusetts General Hospital
Boston, Massachusetts 02114

Arthur R. Miller

Professor of Law

335 Hutchins Hall

University of Michigan Law School
Ann Arbor, Michigan 48104

Professor George A. Miller
The Rockefeller University
New York, New York 10021

President Malcolm Moos
University of Minnesota
Minneapolis, Minnesota 55455

Hon. Constance Baker Motley
U.S. District Judge

U.S. Courthouse

Foley Square

New York, New York 10007

Ralph Nader
1908 Q Street, N. W.
Washington, D. C. 20009

Arthir Naftalin

Prof2ssor of Public Affairs
Univarsity of Minnesota

3300 University Avenue, S.E.
Minn:apolis, Minnesota 55414

Rey Nutt

Vice President

Compiter Sciences Corporation
650 V. Sepulveda Boulevard

El S:gundo, California 90245

Hon. Ogden R. Reid

House of Representatives
240 Cannon Building
Washington, D. C. 20515

L. F. Reiser

Corporate Director

Personnel & Industrial Relations
CPC International Inc.
International Piaza

Englewood Cliffs, New Jersey 07632

Richard Ruggles

Department of Economics

Yale University

New Haven, Connecticut 06542

W. I. Spencer

Executive Vice President

First National City Bank

399 Park Avenue

New York, New York 10020

Roderick 0. Symmes

Director, Data Systems Development
Office of Deputy Under Secretary
Dept. of Housing & Urban Development
451 7th Street, S. W.

Washington, D. C. 20410

Mrs. Jacqueline Brennan Wexler
President

Hunter College

New York, New York

Professor Robert C. Wood

Chairman, Department of Poltical Science
ES4-447, Massachusetts Institute of Technology
Camb:-idge, Massachusetts 02139
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Professor Anthony G. Qettinger
Chairman
Computer Science and Engineering Board

Aiken Computation Labcratory
Room 200

Harvard University

Cambridge, Massachusetts 02138
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