
10/9/89
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CS&E Board Meetings will now start at 6:00 p.m.
and end at 4:00 p.m. the next day.

Ken's first choice of hotels is the Watergate,
then the Sheraton-Carlton

DIGITAL EQUIPMENT CORPORATION



19 February 1°71

Mr. Bruce Henderson
Prasident
The Boston Consulting Group, Inc,
Ho. 1 Boston Place
Boston, 'assachusetts

02196

Dear Sr. Henderson:

In resnonse to a query from us a few days ago regarding vartaus pointsof expertise on the comouter industry in Japan, Ken Olsen, Presidentof Digital Equioment Corporation, indicated that he thought very highlyof vour organization and that you made a speciality of the Japanese
industry. Ken suggasted that your views fn regard te a study we are
undertaking would be of considerable value.

Let me sav a word about the Panel and its work. The Computer Technology
and Resources Panel is a permanent part of the machinery of the ComputerScience and Engineering Soard of the National Academy of Sciences.
(Attachment 1 shows the currant meabership of the Board.) Its qovernment
sponsors are the Departments of Defense and of State and the President's
Office of Science and Technology, but it mafatains close contact with
Commerce and other government agencies. The Panel's charter is to maia-
tain itself in a position to give timely and informed advice. solicited
or unsolicited, to cur sponsors on all matters relating to computers and
data processing, particularly but not exclusively with respect to cuestionsof export of machines or technology. The Panel is eclectic in its compos{-
tion, having exrertise in economics and nelitical science as well as in
the computer arts themselves. (Attachment 2 shows the current membershipof tne Panel.)
For the next half year the Panel 1s making a study of the Japanese computer
industry and usage in all its aspects. honing to emerge with a fairly com-
plete picture of what this relatively new and vigorous phenomenon cortends
for the future in the technical, social, political and mercantile areas.
We have so far conducted a number of meetings and heard many useful and
expert briefings, put we have come to feel that we will be unable to do
what needs to be done without more or less organized support from the
private sector of the U.S. that has technical contacts and expertence in
Japan. Accordingly, we are asking vartous U.S. companies if they will
individually do in-house studies for us or assist us in some other ways
which we can use as the basis for our work. In Attachment 3 I offer a
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checklist of the tonics we would Ifke te see constdered fn each study.
de would hope that each organization would respond to all tepics to
the best of its capabflities since this would give the panel the bene-fit of sultiole judgments in writing its report and coming to appropriate
conclusions and, as warranted, recommendations.

The various individual studies or ether forms of assistance would be held
completely compartmented under Academy "nrivilege' and in their totality
would be available only to members of the Panel and the Computer Science
and Engincering Board chafrman. The final revort of the Panel will he
the property of our three sponsoring agencies, and the decision is theirs
as to release of al] or part of ft. The report would, of course, be free
of ascription to the individual industry studies or other forms of assis~
tance. However, each contributing company will be listed as a participant
in the study.
As to time scale, we would hone to have our report in hand some s{x months
or so from now, about 1 September. Backtracking from this date suggests
that the industry studies should be carried out in anoroximately the period
1 February to 1 April so that the material might be available to the Panel
by about mid-April. I would hope that this schedule plus the checklist
would give some idea of the required level of effort. Other forms of
assistance, such as expert testimony, review of Panel drafts, etc., would
be appropriately timed.

We realize that what we are asking is no smal] thing, but we feel that a
study such as we propose would be in the national interest, and we are
convinced that support from organizations such as yours is necessary to
assure the required level of quality {sn the report. We will be most
grateful tf you are able to help us in any way. We believe that our
output might in some small way be of benefit to you and others concerned
with comouters and their applications.
We would not, of course, presume to tndicate the nature or the extent
of the contributions that you could make to this study. Professor Oettinger,
Chairman of the Computer Science and Engineering Board, or Dr. Donald P. Ling,
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Chairwan of the Commuter Technolegy and Resources Panel will call
you in the near future oe explore further the feasibility of yourparticination {n this study and the nature and extent of the
assistance that you might be abla te provide.

Sincerely,

Warren C, House
Executive Secretary
Computer Science and Engineering Seard

cc: Prof. A. G. Oettinger
Chairman, Computer Science and Engineertng Board

Dr. John R. Pierce
Yice Chairman, Computer Science and Engtneertng Board

Dr. Donald P. Ling
Chairman, Comouter Technology & Resources Panel

Mp Kenneth Olsen,
President, Digital Equipment Corporation

Attachments:
Current CSAE Board members hp

9 Current Comnuter Technology & Resources Panel membership
3) Check list of tonics
4 Press release re CS&E Beard
5 Project List

WCH/laa
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NATIONAL ACADEMY OF SCIENCES

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

7 October 1970

Please note the following change in room location and telephone numbers for
this organization,
In the Joseph Henry Building
21st and Pennsylvania Avenue, N. W.

From Room 536 to Rooms 840 A,B,C,& D

Washington, D. C. 20418

Telephone numbers effective 7 October 1970 - Area Code 202
;

961-1384 (rotary) ;

:

ttler
Executive Secretary

Ja
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NATIONAL ACADEMY OF SCIENCES NOVi iyvu3

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

9 November 1970

MEMO TO: The Chairman and
Members, Information Systems Panel

SUBJECT: December Meeting at Dallas with University Computing Company

FROM: Jack F. Kettler

Our UCC contact, Richard Coleman, informs me that they have arranged for
the Panel to meet with them at 9:15 a.m., 1 December 1970. (We had asked
for 2 December.)

Thus, the details are:

1 December 1970 for meeting with University Computing Company
Time: 9:15 a.m.
Address: 1949 Stemmons Freeway, Dallas, Texas 75222 (Fifth floor)

UCC personnel: Dr. Dan Scott, Corporate Staff, John Coleur, Systems
Development Division, and Andrew H. Fowler, Computer
Utility Network,

2 December 1970 for meeting of the Panel, same location

The motel previously suggested is:
Marriott Motor Hotel
Stemmons Freeway
Dallas, Texas 75222
(214) 748-8551

Please make your own reservations and drop me a note concerning your
attendance, It is a foregone conclusion that Terry Baker, and, of course,
Gerry Salton will not be present and this is near the end of the field
visits, so please give this one priority, (Per Ron W., okay?)

JFK/bla
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NATIONAL ACADEMY OF SCIENCES

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

23 November 1970

Mr. Kenneth Olsen
President
Digital Equipment Corporation
146 Main Street
Maynard, Massachusetts

07154

Dear Ken,

Attached is a statement of Board policy and organization which we have
worked out in connection with our efforts to secure funding for the
Board during the forthcoming year, These efforts have included ARPA,
DoDR&E, and various elements of the government concerned with science
and technology in general and with computer science and engineering in
particular, There appears to be considerable interest in funding specific
tasks in the CS&E area, We should have further information regarding
this either before or at the scheduled Board meeting on December 15 and
16, 1970.

The Board Policy draft contains a codification of past Board customs
and procedures, some moderately significant shifts in the center of
gravity of certain policies, and some different organizational concepts
and procedures, In general, the paper contains more detail than any
previous one.

Much of the content of this Board policy paper arose directly and in-
directly during discussions with the various prospective sponsors/ cus-
tomers-as we explained the nature of the Board's activities and answered
specific questions regarding methods of Board operation, access to the
Board's deliberations, access to the Board products, and the like, Timely
access to the Board products at various stages of their development, if
necessary at the sacrifice of polish and formality of the publication
vehicle, was a strong interest expressed by all, This consistent concern
is reflected on Page Seven in the section of Board Publications, Concern
for high quality of the content of the Board's product is reflected on

Page Nine in the sections on Board research policy and Board responsibility
for report content and integrity.
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Your response will be most useful if it arrives here by December 7.
The review of the Board policy paper will be on the agenda of the
December 15-16 meeting and additional changes may be made then.

Your Chairman, Secretary and other members of the Emergency Funding
Task Force will be most grateful for your comments as to content,
structure, extent of coverage, language, etc. Please call if you
have any questions.

Sincerely,

ouse
Executive Secretary

Attachment WA
As stated.

y

ec: Dr. Philip Handler
President, National Academy of/Sciences
Mr. John S. Coleman
Executive Officer, National Academy of Sciences

WCH/bla
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12 November 1970

POLICY PAPER FOR THE COMPUTER SCIENCE & ENGINEERING BOARD

Introduction -- The activities of the Board are expected to increasesubstantially during calendar 1971. More requests for support and guidanceWill probably be made of the Board by government departments and staffs.The Board may also decide to take certain initiatives in areas of concernthat are not adequately covered by requests for assistance. The expectedincrease in Board activities wil] probably arise, in part, because of pastsuccesses by the Board and because of rising interest in making use of
computers as a tool for improving on traditional approaches and methods inboth the goverment and the private sectors. The following general policyguides are designed to raise the readiness level of the Board to provideleadership and support at the national level for activities in both the
governnent and the private sectors.

General Policy -- In order to provide the leadership needed in thecomputer science and engineering field, the Board will keep in close touchwith developments in the field and with those organizations and individualsinvolved in these developments. The purpose will be to continuously reviewand evaluate those issues/problems/activities in which the Board can playan appropriate and effective leadership role of value to both the governmentand the private sector,

a ee me activities,

utili ze the people/organizations/activities already concerned with the problem, dssue, or inquiry. The Boardwill undertake operational responsibility only when existing resources have
been made full use of or where such resources do not exist in significant

. Measure. In these latter cases, the prime aim of the Board will be to
develop the needed resources and capabilities so as to pass to them as soon
as possible the maximum share of the working and leadership role, thus
freeing the limited Board resources for other needed initiatives.

COPYNRE cores

General Qveratina Policy Fhe operating policy interests of the Board
ormay be divided into tvo road arouns act ivityareas > 7.e those concernedwith the substantive content of the computer science an engineering field

and those concerned with activities problems or issucs of field. "Thereis, of course, a Jarce number of a and oraanizations in the govern-ment ad the private sectors which have
people both

continuinea interest in both areas.
its ttThe Board nas fairly broad ontions which it can exercisa n

or activities and rather specific obligations toprovide supportto various government elements when re uested,

In exercising
problems or of to the largest number of peonle and organiza

initiative, the Board shall address
or

tions in both the governmentand tne private sector. In suc fnitfatives,
the Board will first maximum efforts to

DRAFT
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In the Board's resoonse to requests for assistance and support from
the government, the policy will be to make every possible effort to select
those projects/areas hich have high value te the substantive concerns of
the computer science and engineering field and to those people and ercani
zations both within and outside the government, having related interests.

In the Board's response to requests for assistance from the private
sector, the nolicywil be to select wherever possible those activities/
issues/problems which are of broad importance to the nation and which
should be or are of currént concern to the U.S. government.

-

The Multi-Layered Problem -- The "problem" which the Board addresses
is a bit compfex and inclined to shift both its surface characteristics and
ts center of gravity. The Board's role as an effective instrument to pro-
vide national level leadership in the computer science and engineering field
resuires it to take cognizance of and selected actions in a wide range of
activities. Leadership at this level includes: (1) fostering the most bene-ficial development and apnlication of computer scfence and engineering in our
society; (2) providing guidance and supnort to national nolicy level people
tn the federal government; (3) doing technical, though policy-ortented,
studies for operating departments and staffs of the federal government; (4)
assisting in the appropriate development of professional societies in the
field, (5) suoperting Congress in relation to Teqislation and to operating
computer support systems as approoriate; (6) undertaking studies of computer-
related issucs of broad social or national significance, such as Privacy and
National Nata Banks, etc. With such rich diversity, the concept of consti-
tuencies is helpful. Attached is an excerpt from a paper prepared fn April,
1979, for the Special Export/Technology Panel thich deals with constituencies
and lists some significant ones. >

The following Onerating Policies will apply to individual aspects of
the Board and its activities.

Board Menbershin Members of the Board shall be selected to assure
maximum expertise and competence in computer scfence, computer technology
and computer applications, with due consideration for the Natéonal Academy
of Sciences policy favoring geographic distribution where this can be done
without significant sacrifice of competence. In general, appointment to
the Board shall be for a three-year term as indicated by the general NAS

policy for Boards, Committees, and the Tike. Membership of the Goard may be
expanded or altered at any time tn order to provide the competence needed to
provide expert support in new areas of the field. In general, the Board

DRAFT
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l

membership will be rotated on a schedule assuring that at any given pointin time the majority of the members shall have no less than two yearsexperience.
4

Exceptions -- Exceptions to the above to meet special circumstances
may be made at any time by the Chairman, with the concurrence of the
President of the National Academy of Sciences.

Board Oroanization and Responsibilities -- The Board shall have a
Chairman, Vice-Chairman and Executive Secretary to perform the customary
leadership and support duties. The Board will have an Executive Committee
comprised of the Chairman, Vice-Chairman, the heads of the three major
Board areas, and the Executive Secretary. The comnittee will be supple-
mented as appropriate by Board menbers with expertise related to a givenissue.

The Board will have a Planning and Programs Comnittee comprised of
the Chairman, Vice-Chairman, the heads of the. three basic areas, the
Executive Secretary and such other members as the Chairman may select.
The Committee will be responsible for developing, continuously reviewing
and evaluating the research progran and other related activities of the
Board, for reporting quarterly and annually on the status of the program,
and for recommending appropriate actions to the Board, particularly fn
regard to changing priorities in the field and to mid- and longer-term
prospects of imnortance to the Board. The Plans & Progranming committee
may draw upon the expertise of government observers and expertswivate sector. For longer-term or complex problens cutting across the
three basic areas and for which there exists constituency,
such as the on-going interpact between computers and communications, the
Chairman may appoint Program Directors.

The Board willhave a Product Review ew and Evaluation committee which
will be responsible for pre-Board review and evaluation of papers, reports,
etc., being produced for either contract sponsors or initiative distribution
to broader constituency areas. "Ad Hoc" panels established by Board initia-
tive or in response to requests for Board action will be headed by a Chair-
man to be appointed by the Board Chairman. In Board initiative matters,
the Panel Chairman will be appointed by the Chairman, w th th the concurrence

reouestsof the Board In the case of anels set up in response to
support or assistance, the Pane with the concurrence of the Board
and the President of the Academy The a propriate Board area group(s) will
have general cognizance of the "ad hoc"/panel activities related to its area

he ted by the. Chairman
DRAFT
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of responsibility.
The Board will be divided {nto three comparable grouss which wil]

science: (2) commuter eauimients, technologies and associated technologies;
bilities will include monitoring the developments in the area, develoning
a research program for the area, desiqnating priorities for Board initiatives,
guiding, evaluating and adapting these initiatives, providing Teadershin and
guidance to the task-oriented "ad hoc" or : standing" Panels concerned with
the areca, recommending to the Board the establishment of tas! or problem
oriented Panels, making prelininary evaluations of various Board outputs,

have continuing resnonsih lity for the following three areas: (1) computer

and (3) computer annlications and associated technoloaies fhese responsi

and acting as the Board's general agent for the area.

All of the above coumittees may meet_senarately from the Board meetings,
or in conjunction with the are AVL may drav unon Board members, qovernnent
obser a, Or Exne rts from the nrivate secter for assistance and g

decis Tons talcon by theperforsine their ork tar thit Board. Actions or
renresent tne Roard,Executive Committee for tha Board snall be considered to

x
unless the Comittee exnlicitly indicates that t the action taken hould have
subsequent Board review and approval .

Beard Heetings -- The Board shall meet once each nonth or once every
two months, denending upna the varving workload. :tinds may be held at
various locations to roughly balance the travel Carden for the members
coming from various parts of the country. Korma lly. the Board will meet for
one full business day, with the ontion of holding executive sessions the
evening ortor to the fait ~day 1 or. at such "ater tires 28 the Board

shall schedule its reqular meetings six months in advance, with notices of

4.

may yo fs under oss te far "oard41

individual meetings and agendas boing prenared and circulated in advance to
interested neoole within and outside the government, Items may be placed
on the agenda by any Board either of owninterests
or the interests of one or more the "constituent arouns concerned with
Board activitics. Board members may cfrculate materials to the Board in
support. of_submi tted_iteas, as "appropriate.

Initiating Board Activities -- Board actions relating to the field
fall into tvo broad categories, 1.e., those taken in response to requests
and those initfated by the Board. In efther case, the Board will discuss
the matter under the general quidance of the menbar-snonsor. Where the
issue appears to warrant further and more formal inquiry, the Chairman
wil] appoint an Interim Planning Group with resronsibility for further
investigation and for recommending actions to the Board. Upon determination

DRAFT
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by tne Board that more formal action should be initiated, the Chairman

making a more definitive evaluation of the dssuo or problem, for
identifying the ontions onen to the Board in considering the action to
ba taken, for indicating the prospective henefits for the parties-at-
possible sources of the necessary expertise and funds, for recommending

will anvoint an Informal Board Planning Groun with responsibility for

interest and the computer sctence nd engineering field, for exploring
the action.

loon the Goard's deciston to take action, the Chairman appoint
a fornnal Soard Planning nroup made up of members who are exnected to staywith the Board cffort to completion, either as active narticipants or as
monitors for the Board. This group will be responsible for delineating the
Problem in actionable ters, for roughing out a written nronosal, for seexingout the varties-2t-interest to determine their degree of interast, their
funding capabilities and their view of what the Board product should he, for
forking out an estimated buuget, for locating and identifying the needed
expertise and commetences, > and for renorting their findings to the Board in
written form, Tie Chairman will aepoint no less than one Board niember te
give interim guidance to the Panel and to keep the Board informed on Panel
progress. The Executive Support staff will previde aonronriate assistance
and guidance throughout the ahove and Tisisen and negotiations assistance
through the completion of the formal contract with the sponsoring organization(s).

Access to Board Meeting -- As a general policy, as much as possible of
the Board's business shali be conducted in onen ferun. This is based laraely
upon the nature of the commuter science and engineering field, the intense
and widespread interest both within and outside the government in the Board's
activities, and on the need for the widest possible understanding and sunport
for the Soard's activities in order to provide bread Teadershio at the national
Tevet both within and outside the government. In light of tho foresoing, and
as indicated under "Board Heetings, above, the Board policy be to
Schedule its meeting no Tess than six months in advance, and to complete and
distribute agendas fer each meeting no less than two weeks in advance. Contes
of the six-monti: Board meeting schedule and the agendas for each meeting will
be provided to the interested parties within and outside the covernment.

in advance. Agenda items will be grouped wherever' possible to facilita te
selective attendance.

A notice of individual meetings will be sent to interes partias about 30 days

Constraints upon the "openness" of Board meetinas originate from several
basic sources, i.e., governaent classification requirements, access restrictions
placed upon sensitive "prosrictary" materials or information by Board sources,

DRAFT
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the NAS "Academy Privilege" system which 1s desfgned to provide general
protection for a variety of reasons, the sensitivities deriving from
the government policy user's concerns for complete confidentiality
regarding his activities, and the specifications in many contracts
requiring no divulaence beyond the working NAS consultants of the materials
being reported to them. All ef the annlicable restrictions on access will
be detailed for the Board on a case-by-case basis and must, of course, be
scrupulously respected by both Board members and the NAS "consultants"

. working on Beard assignments. However, in many cases the conventional
technijjues of progress status, summarization, non-content description,
an non-attribution permit a general discussion of some part of the project
that is restricted for any reason. oreover, a large proportion of the
Board's work will probably continue to occur in the general public or
"open" area and the general policy of the Acadeny is to keep the public
informed to the maximum extent possible regarding its many and varied
activities which are ef eublic interest.

A special case exists for maximum access to Board activities and
products by government sponsors who have a common interest in much of
the Board's work, who possess considerable competence inthe computer
science and ngineeringield, mo have current, sometimes unique,
understanding government support ana who, in some cases, share
the funding of substantial portions of the Board's activities. Part of
the rationale for closer Tfaison with such sponsors is the fact that
interim spin-offs during the course of the Board's work on a longer-term
problem can be of great value to the government agencies confronted with
interim decisions. Such interim assistance can be provided through close
liaison with the concerned government agencies, including the Chairman,
the Panel head and the Executive Secretary, througn informal "notes"
addressing a particular point of concern, and through informal briefings
by a small, selected group of the Panel membership, as appropriate. The
policy of the Board shall be to assure maximum access by government
sponsors to the general work of the Board through attendance of Board

meetings, through the means listed above, and by whatever other means are
appropriate to the moment.

Exceptions -- Exceptions would be based upon the absence of a

"need to know" for classified materials; extra-ordinary "sensitivity"
of a proprietary or strongly implied policy use nature; and, in the
case of "NAS Privileged" materials, upon the decision of the President.
of the Academy.

DRAFT
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Access to Board Reports -- The general policy of the Board shall
be to give maximum distribution to all Board reports for much the same
reasons relating to the Board's national level leadership responsibi-lities that are'outlined in the preceding Naragraplis on access to Board
meetings. The same constraints applying to meeting access also apply
to report distribution, with more formality and precision in some cases.
For example, in the case of contracted work, NAS policy is that, while
in progress, the report and related materials fall within the Academy
Privilege system during preparation, and that when delivered to the
sponsor the report becomes the property of the sponsor, unless the
sponsor in the contract provides for other disposition or distribution
of the report in the contract. Once the sponsor has received the
report, he may request the Academy to assist in its dissemination. In
the case of government classification, controls are more formal and
explicit. However, many government sponsors may possess the necessary
basic clearances and the ""need-to-know" principle does permit certain
discretionary control and access by the originating organization within
the basic classification level. In the case of unclassified activities,
the resulting reports will be given the widest possible distribution
consistent with the other constraint considerations that may apply in
a given case,

Excentions Excentions would roughly parallel those indicated
for the above section on atAccess to Board Meetings.'

Multi-Level Publications -- The policyof the Board will be topackage

the output of the Board's work in the form and content most appropriate

to theproduct, the nature its intended_use, the timeliness requirements ofof

eethe user, tha duration of the an use, the evel of the requester/

recipient and other users, evelof dqe c rbin

area, etc. To perform effectively in meeting such a blend of user requirements

and applications, te Board must establish a ranae ofthe

individuatly oriented criteria sets, whichpermit the most timely and useful

DRAFT
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and associated technologies to the other extreme of a formal NASpublica-

tion of the considered results of a 12-month assessment of the factors

ng

ee

ee

product, and fn the such products.

DRAFT
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Roard Pesearch Policy
seek out the exnertise and the most relevant information wherever

the U.S, government. In the search for new and directly relevant technological

The general policy of the Board shall be to

they may be that are necessary to provide the highest quality sunport to

an background information, the sensitivities encountered and there is
choice but to accept thom, apnear to Le roughly in proportion to the imnortance
and usefulness of the information and access acquired. In an institution
dedicated to the free exchange of scientific and technical knowledge, a special
burden is nlaced on an operating component to make every effort to assure the
broadest possible use of new and valuable information, insiahts, concepts, etc.
The policy of the Board, in light of the foregeing, shall be to ascertain
insofar as ts possible the general nature of the restrictions likely to be
encountered on a given nroject and to make advance provisions for assuring
maxinun dissemination of the results of the Board's work. Where feasible,
such provisions should be made during contract discussions with the snonsoring
organization(s). In illustration, consideration should be given to producing
a de-sensitized version of the report where the general interest and utility
warrants.

Board Responsibility Regarding Report Content & Integrity -- The policy
of the Board shall be to clasely inonitor the activities of every "ad hoc"
panel working on problems for which contractual comittments oxist, to care-
fully review the content and case of each report as to technical accuracy,
competence, pertinence and judgments expressed, and to convey frankly and
clearly to the contractor in a memo transmitted through the Academy efther a
full endorscment of the report or specific areas, points or judgments with
which the Board is in disagrecment, accompanied by gists of the arguments and
evidence supporting the Board's views. In the case of interim briefings,
notes, etc., as mentioned above in the paragraph on "Access to Board Activities,"
the Board will defer to the Juigment of the Chairman and the -Cxecutive Committee
pending the opportunity to review such issuances at the next scheduled meeting
of the Board.

DRAFT
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NATIONAL ACADEMY OF SCIENCES

COMPUTER SCIENCE & ENGINEERING BOARD
2101 CONSTITUTION AVENUE
WASHINGTON, D. C. 20418 20 November 1970

TO: Members, Computer Science & Engineering Board

FROM: J. F. KettlK
Your attention is invited to the draft letter of transmittal to
Mr. Kent Curtis, National Science Foundation prepared by the
Chairman in consonance with instructions of the Board at the
September meeting in regard to the account of the conference on
higher education, July, 1969 -- the Perlis Report.

Professor Oettinger wishes to have the report made ready to
dispatch as soon as reasonably possible. To this end, please
review the draft letter and let us have your comments at your
early convenience. Please send your comments to us by
7 December 1970.

Your cooperation in this matter will be much appreciated.

Enclosure
As stated.

JFK/Taa



DRAFT LETTER -- 19 November 1970 t S
: :

:

Dr. Kent Curtis
Head, Computer Science & Engineering Section
Office of Computing Activities
National Science Foundation
Washington, D. C, 20550

Dear Dr. Curtis:
I hereby transmit to you an account of the conference on Computer

Science Education chaired by Dr. Alan Perlis in Annapolis, Maryland, in

July 1969, with the support of the National Science Foundation and under

the sponsorship of the Computer Science and Engineering Board.

The purpose of the conference was to prepare for the National Science

Foundation a report on a general analysis of computer science education in

the United States, with particular attention to graduate education in computer

science and to education in software (and hardware) systems. In the process,

explicit relations were to be developed among the expected needs for this

type of education, the resources required to meet these needs under various

response alternatives, and courses and programs responsive to the needs,

The conference proceedings present data, depict an approach to

educational planning and illustrate types of analyses which the Board believes

can be useful adjuncts to educational planning and management in the computer

field, The transmittal of this conference report discharges the Board's

obligation to the conference participants.

However, in meeting its contractual commitment to the National Science

Foundation, the Board wishes to draw attention to the fact that the conferees

chose not to consider needs for education in business data processing, which

is the primary concern of "approximately 80 percent of those working with

computers", The report points out that "a number of participants regarded

ray
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this limitation on conference scope as a serious mistake', Indeed, the

conferees did strongly urge "the organization of a subsequent conference

on the training requirements of those who will work in the business systems

environment."

Consequently, the Board regards the "Goals and Guidelines for the

Planning of Four-Year College and Graduate Programs in Computer Science"

resulting from this conference as only partial at best and therefore

potentially misleading.

Sincerely yours,

Anthony G. Oettinger
Chairman
Computer Science & Engineering Board

AGO/bla

:
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2101 CONSTITUTION AVENUE
COMPUTER SCIENCE & ENGINEERING BOARD

WASHINGTON, D. C. 20418 25 September 1970

TO: Members, Computer Science and Engineering Board

FROM: Warren C. House

RE: The Report on Computers in Higher Education, July 1969

You may recall that at the Board meeting earlier this month, a spot
review of progress being attained on the Perlis report on Computers
in Higher Education was made. Enclosed is a copy of Draft #6 of that
report for the National Science Foundation.

Considerable effort has been spent by several groups to place the
report of the conference in final form. Although there is overlap
in the groups which have contributed to this version, j.e.,
conferees, Project Salvage members, and Board members, by and
large, the conferees have not entered into the several drafts of
the report devised since the meeting was held. A copy of the
cover note forwarding the draft to these members is enclosed for
your information.

Please let us have your comments on the draft no later than
8 October 1970. This will be much appreciated. The final version
will be presented for final Board review.

Please note that this is a report for the National Science Foundation,
that the contents are "Academy Privileged," i.e., made available to you
only to facilitate your work as an Academy consultant, and that the
eventual disposition of the report will be determined by the Foundation.



NATIONAL ACADEMY OF SCIENCES

COMPUTER SCIENCE & ENGINEERING BOARD

WASHINGTON, D.C. 20418 25 September 1970
2101 CONSTITUTION AVENUE

TO: Members , ject Salvage

FROM: Warren

RE: Draft #6, Report on Computers in Higher Education

We are sending a copy of Draft #6 of the Report on Computers in Higher
Education to members of the Computer Science and Engineering Board, the
conferees and are enclosing a copy for your comment. In this regard,
please refer to the attached copy of the cover note to those personnel
who participated in the conference.

We are, of course, anxious to produce a quality product and shepherd it
through final CS& Board review, and the editing and printing process
as soon as this can be accomplished.

Your contribution to date is very much appreciated. We now solicit your
comments and suggestions to arrive here not later than 8 October so that
this might be accomplished.

Please note that this is a report for the National Science Foundation, that
the contents are "Academy Privileged," i.e., made available to you only to
facilitate your work as an Academy consultant, and that the eventual disposi-
tion of the report will be determined by the Foundation.



NATIONAL ACADEMY OF SCIENCES

COMPUTER SCIENCE & ENGINEERING BOARD
2101 CONSTITUTION AVENUE
WASHINGTON, D. C. 20418 25 September 1970

TO: Members, Conference on Computers in Higher Education, Annapolis
Maryland, July, 1969

FROM: Warren C. Hous
RE: Review of the Conference Report

A number of months have passed since the above-cited conference was held.
Since that time, despite some important but a number of time-consuming
intervening matters, we have continued to work on the notes of the
conference so that we might furnish an account of the meeting to the
National Science Foundation, which provided support for the project.
A draft, which we trust will be the final one for revision before the
report is sent to the CS&E Board for review and approval, is enclosed.
Please review it and provide us with your comments. Use the draft to
indicate changes, if you wish, and return it. Comments should be in
our hands no later than October 8, 1970.

In this revision the emphasis was placed on content organization, clari-
fication, high-lighting the major themes, achievement of Academy styli-
zation, retention of the flavor of the conference and the addition of
source references where appropriate. In short, the purpose was to prepare
a succinct, readable (even to those readers outside the computer field)
summary of what the conference accomplished . . . vis., call attention to
key-problems or issues, provide some data and thoughts representing various
points of view on these problems/issues, and recommend courses of action.

Please note that this is a report for the National Science Foundation, that. .

the contents are "Academy Privileged," i.e., made available to you only to
facilitate your work as an Academy consultant, and that the eventual disposi-
tion of the report will be determined by the Foundation.

The Academy deeply appreciates your assistance and participation in the
Conference.
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INTRODUCTION

Scope of the Conference

In July 1969, the Computer Science and Engineering Board of
the National Academy of Sciences, with grant support from the National
Science Foundation, sponsored a conference on Computer Science Educa

tion in the United States, Thirty experts from academic institutions,
government, and industry (see Appendix A) participated in this Con-

ference, which was chaired by Dr. Alan J. Perlis, Head of the Depart-
ment of Computer Science, Carnegie-Mellon University.

Conference discussion dealt chiefly with three major topics:
1. The manpower required (a) to operate effectively the number of

computer systems expected to be in use by 1975 and (b) to educate a

sufficient number of computer scientists
2. The kinds, characteristics, and estimated costs of the four-

year college and graduate programs needed to fulfill these manpower

requirements
3. The nature and

:

:

4

a
:

In considering these topics conference participants limited
a discipline

their attention to that segment of the population in the computer field
-an estimated 20 percent in 1969-who, even in the immediate future,
should be college trained. However, they recognized that the bulk of

the people working with computers in the next five to ten years will
not be four-year college graduates but typically will receive their

final training in high schools, two-year colleges, or commercial insti-~

tutes. A reasonable match seems to exist between the level of training

offered by these schools and the current requirements of commercial
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data processing--programming in COBOL and the design, development, and

operation of business data processing systems-the type of work done by
some 80 percent of computer personnel. Clearly, these types of activ-
'ities would benefit greatly from an influx of people more thoroughly
trained in computer science, but most conference participants felt that
the specialized needs of the business applications personnel and the

critical problem of their training merited special consideration ina
separate conference devoted solely to that topic.

Some participants regarded such a limitation on conference

scope as a serious mistake. They suggested that failure to take into
account the very significant distinctions between business data pro-
cessing and scientific computing would undermine the effort to develop
a single cohesive educational program, In their view, ignoring the

needs of the business-oriented group when planning computer science
educational programs would force engineering schools and schools of

business to go their own way in their own fashion. The result could

well be three types of computer scientists and three paths to their
creation-a situation to be avoided in developing a strong unified dis-
cipline. These participants also feared that any conclusions reached

in discussions that ignored the needs of four-fifths of the computer

field would provoke only challenge and dissent rather than widespread

adoption.
Nevertheless, a majority of the participants wished to con-

centrate their attention at this conference on the education of those

who will teach computer science in four-year colleges and universities
and who will staff the larger, more scientifically oriented installa-
tions. (See Appendix B for additional discussion. o )
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Also excluded from conference consideration at this time was

specific curriculum development. Instead, conference participants con-

fined their attention to outlining the goals of recommended bachelor's,
master's, and doctoral programs and advocating an approach to educa-
tional program planning consistent with projected needs and economic

constraints,

Organization of the Report
The following section briefly summarizes the general trend

of conference discussions and the conclusions reached, Recommendations

for strengthening computer education that evolved from the discussion

appear in the third section. The fourth presents in greater detail
the rationale and findings that underlie the main points developed in
the preceding sections. Additional back-up material appears in Appen-

dixes A through G. NAS PRiV:LEC
KEYNOTES OF CONFERENCE DISCUSSION

The Numbers Problem

The first issue addressed was the so-called numbers problem:

How many people do we need to educate? The two approaches adopted in-
attacking this problem were (a) extrapolation of equipment-support re-

quirements and (b) reasoning by analogy with other fields.
In employing the first approach we assumed the existence of

approximately 100,000 computers in the United States in the 1970-1980

period, a figure somewhat higher than the estimate (80,000) of the

American Federation of Information Processing Societies (AFIPS) cited

in the 1967 report of the President's Science Advisory Committee,

Computers in Higher Education?. A second assumption (consistent with
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AFIPS projections) was that the number of computers, and of staff
needed to support them, would begin to level off after 1980. Based

on these assumptions, and taking into consideration the current

(i.e., 1969) mixture of large, medium, and small computers (see Find-
ings, pages 12-13), we accepted as a desirable goal a supporting staff
of some 500,000 computer scientists. By the time the rapidly acceler-
ating growth rate (1,700 computers in 1958 to 760,000 in 1969") has

slowed and the anticipated long-term, relatively steady-state condi-
tion is reached (possibly by the year 2000), all these people should

be college trained. If we assume a working life of 30 years, the re-

placement rate of computer scientists would be about 16,000 per year.
We estimated that the college-educated professional population in the

computer field in 1969 was about 200,000, most of whom had received
their college training in disciplines other than computer science,
This number is well below that needed to staff the nation's computer

installations efficiently. Even a 30,000 per year influx of trained

people would not be out of line; however, such a production rate did

not seem feasible. We viewed 16,000 per year as a reasonable national

goal-one that canbe achieved and will not result in an excess of

scientifically trained computer personnel.
The second approach entailed estimation of support population

in relation to other older disciplines in which trends are clearer and

possibly better understood. Compared to the 40,000 engineering gradu-

ates per year (from all engineering disci plines)°, the chosen target of

16,000 computer scientists per year does not seem excessive. Compared

to the 9,000 medical doctors* and 40,000 nurses" produced annually to

staff the field of health services, the anticipated production rate of
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computer scientists retains its plausibility.
We recognize the dangers of offering predictions for periods

beyond the next five years. Our chief concern in our forecasting was

not to overstate the need. On the basis of the demand imposed by

growth trends in the computer industry (as viewed in 1969), and com-

pared with the annual production of trained manpower in other disci-
plines, we believe that we have not done so,

Having agreed on a goal of 16,000 graduates per year, we

next considered the levels of training these 16,000 should represent.
Three factors especially influenced assessment:

1. The estimated number of computers in the United States in the

period 1970--1980 (i.e., 100,000)
2. The manpower required to operate the projected number of

machines effectively
3. Computer science faculty needed to educate four-year college

and graduate students in computer science
Details of our analyses of these requirements appear in the

section on Findings (pages 11-20). From these analyses we concluded

that in the 1975-1980 period some 1,000 large computers, 12,000 me-

dium-sized computers, and 87,000 small computers would be in opera--

tion. To meet the staff and training requirements they will pose would

necessitate an annual production of the following numbers of graduates

in computer science:
1. Ph.D.'s - 170 - 680

2. M.S.'s - 1,100 -3,700
3. B.S.'s - 4,500 - 14,700

These estimates suggest that some 5,770 to 19,080 computer scientists

probably will be required. In terms of our goal of 16,000 computer
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mately 400 Ph.D.'s, 3,000 M.S.'s, and 12,600 B.S.'s.

Educational Programs and Costs
To meet the existing, well-recognized shortage of trained

professionals in computer science that currently Ci.e., in 1969)
characterizes all types of computer applications will require the

prompt development of strong master's and bachelor's programs. By a

strong master's program we mean one that will provide sufficient educa-
tion for those professionals who are to fulfill the need for trained
practitioners of computer science in industry and government and who

will improve the efficiency and scope of computer operation. A strong
bachelor's program should prepare students for employment as working
computer professionals or for advanced education in master's as well
as doctoral programs in computer science. Of major importance in both

bachelor's and master's degree programs is laboratory training in the

development and utilization of computer systems (see Findings, pages 25

-29).
The production of doctorates in computer science in 1970 is

expected to reach some 200, and existing programs appear capable of

producing about 250 Ph.D.'s annually. Therefore, a moderate rate of
increase in Ph.D. output should suffice to meet projected needs.

Though existing programs should be strengthened and expanded, and new

ones created, no crash program seems necessary or advisable (see Findings,
pages 24-25).

In the development of educational programs, two areas of par-
ticular importance are (a) providing special training opportunities for
those doctorates from related disciplines who wish to apply their skills
in computer science (see Findings, pages 29-30), and (b) fostering
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computer science and the potential applications of computers in their

particular subject areas (see Findings, pages 32-33).

Except for the cost of providing computer services, the

cost of educating the computer science student is not significantly
different from that of educating a physics or chemistry student when

laboratory expenses are excluded. But the provision of experience with

a computer (or with computer services) is an essential part of computer

science training and this necessary laboratory experience is costly.
We estimate that the costs for the several types of courses we believe to

be required-a fundamental course for students not majoring in computer

science, a course designed for engineering students not majoring or

minoring in computer science, and courses for undergraduate majors and

graduate students in computer science-are as follows:
1.

2.

5.

Non-computer science student

Engineering student (not ma-
joring or having minor or op-tion in computer science)

3. B.S. degree in computer science

4, M.S. degree in computer science

Ph.D. degree in computerscience (years beyond M.S.)

$5 to $10 per man per yearfor one year
$10 to $25 per man per yearfor one year

$300 to $1,500 per man per
year for two years

$300 to $1,500 per man per
year for two years

$2,150 to $2,750 per man per
year for two years

These estimates taken together represent a total expenditure of from
12 to 74 million dollars per year for computer science education labora-
tory costs (see Findings, pages 20-23, and Appendix C).
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Computer Science as a Discipline
A question that arose repeatedly during the conference was

whether computer science should be regarded as a professional or sci-
entific study. The issue was whether a computer science graduate is
to design things, as an engineer does, or to illuminate truth, as,
for example, a mathematician. We concluded that graduates with varied

backgrounds and interests are necessary and that their objectives also
should be varied. However, the distinction in their education should

be achieved by the extent, depth, and richness of their computer

science training rather than by so-called separate tracking or educa-

tion in different through related disciplines. We view computer

science as a coherent discipline that can produce both practitioners
and scientifically oriented scholars (see Findings, pages 30-32).
We reject the notion that theoretical and practical computer science

are so different that they cannot share the same base. Therefore, we

strongly advocate the formation in four-year colleges and universities
of a single, independent computer science discipline. An undergrad-

uate core curriculum (with electives) should produce a B.S.-level
graduate who has a thorough grounding in the fundamentals of this field
and a firm basis for further training to extend his grasp of the sub-

ject and his assurance and expertise in applying it to theoretical or

practical ends.
We are aware that the development of a single coherent dis-

cipline creates a number of problems in defining the scope and content

of the core curriculum, Within the brief time interval of this con-

ference we did not feel that we could deal comprehensively and meaning-

fully with these complex problems; therefore, we devoted our attention
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to suggesting goals and attributes of graduate and undergraduate programs
in the hope that these might prove useful to those engaged in specific
curriculum development, (Appendixes D, E, and F present examples of
curricula that may be helpful to program planners.) We are firmly
convinced, however, that the benefits of avoiding a splintered disci-
pline far outweigh the disadvantages caused by the compromises and ac-
commodation that often may be required (see Findings, pages 30-33),

NAS
Based upon July 1969 conference discussion and our findings,

we offer the following recommendations on computer science education:

1. To meet the recognized pervasive shortage of professionals in

computer science, we recommend widespread and vigorous efforts to es-

tablish (a) strong master's programs and (b) strong bachelor's programs

in computer science in four-year colleges and universities. We further
recommend the broadest possible geographic distribution of such pro-
grams throughout the United States. (See Keynotes, page 6, and Find-

ings, pages 25-29,)
2. We recommend that the development and expansion of doctoral

programs proceed at the present rate. Support for such programs

should be continued through (a) graduate teaching and research fellow-

ships, (b) postdoctoral teaching fellowships to aid in the acquisition
of new faculty, and (c) development of new and different" computer

facilities. (See Keynotes, page 6, and Findings, pages 24-25,)

*By new and different facilities we mean such types as
satellite computers, processers for film and TV animation for instruc-
tional purposes, hybrid computers, converters to and from other sys-
tems, advanced equipment employed in the research and development pro-
grams of federal agencies such as the Department of Defense and the
National Aeronautics and Space Administration, and the like.
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3. We strongly recommend the recognition of computer science as a

separate, unified discipline and the development of a coherent core

curriculum, an essential part of which is the provision of laboratory
training in the development and utilization of computer systems,
(See Keynotes, pages 6-9, and Findings, pages 29 and 30-23.)

4, We recommend the provision of support to implement coopera-
tive programs and projects between computer science departments and

various other college and university departments. The goals of such

cooperative efforts would be to provide opportunities for students in

other departments to gain insight into the essentials of computer

science and experience with computer applications in their particular
subject areas. This experience should include all steps from prob-
lem formulation through obtaining satisfactory output from the computer,

(See Findings, pages 32-33.)
5. Consistent with the increased interdisciplinary cooperation

that we advocate in the preceding recommendation, we also recommend

the fostering and support of research in the general area of appli-
cations and in materials preparation directed toward teaching. We

strongly urge the planning and conduct of these activities in such a

way that they complement and mutually support one another. (See

Findings, page 33.)
6. To facilitate educational program planning, as well as the

planning and conduct of research, and to foster the interchange of

scientific and technical information among computer scientists, we

recommend the provision of support for a continuing research and

manpower committee whose mission would be maintenance of a national
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inventory of research activity and manpower needs in computer
*

science .

7. YrTo meet the necds of the growing number of highly trained and

competent Ph.D.'s from related fietds who would like to redirect
their talents to computer science, we recommend that special atten-
tion be given the development of two-year transdoctoral computer

science training programs, This supplementary training should qualify
post-doctoral students to hold such positions as applications program-

mer, systems programmer, or teacher and researcher in computer science,
(See Findings, pages 29-30.) NAS P (VLEGEDFINDINGS

Manpower Needs and Estimated Costs

Manpower, Two major determinants of manpower needs in

computer science are the number of computers in operation and the

number and types of educational programs required to train computer

science personnel. In arriving at an estimate of the staff comple-

ment needed to operate computers efficiently, we found the breakdown

in Table 1 helpful. This Table indicates 35,000 computer installa-
tions (averaging about two and one half computers per installation)
in 1969. (Special purpose and very small machines are not included.)
Most of the large installations are used for scientific computing,

and most of the small, for commercial applications.

*As a first step in planning its research inventory, the pro-
posed committee should seek the assistance of the Science Information
Exchange of the Smithsonian Institution. This service, funded by the
National Science Foundation, maintains an annually updated file of all
on-going scientific and technical yesearch funded by government agen-
cies. Many privately funded projects also are registered.
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TABLE 1 Size, Number, and Types of Computer Installations® in 1969-b

Type of Installation
size of Number of
Installation tnstallations Scientific Commercial

Large 1,000 800 200

Mediume 10,000 5,000 5,000
24,000 7,000 17,000

Any installation is meant one or more computers (on the average, two
and one half) and the environment in which they are serviced; i.e.,the direct support personnel required to maintain the flow of input
and output.

The Table does not include installations involving special purpose
equipment, or equipment for specific special purposes (e.g., processcontrol), or those involving very small machines (e.g., computerswith a purchase price of $20,000 of less).

c
-~By large is meant the class of computers of the IBM 7090 type andtheir third generation successors such as the UNIVAC 1108, CDC 6600,
IBM 360/50, 65, 67, 75, etc., GE 635 and 645, PDP 10, and Sigma 7.

Gey medium is meant the class of computers such as the B5000, GE 235,
IBM 360/40 and 44, CDC 3300 and 3400, and the Sigma 5.

e
~By small is meant- the class of computers such as the PDP 8 and 9,
HP2000A, IBM 1130, 1800, and 360/30, Honeywell 210, Sigma 3, and thelike.

NAS Pe:
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Recently published estimates of the number of computer in-
stallations in the United States as of July 1, 1970 are somewhat

higher than but on the whole consistent with the figures presented
in Table 1 for 1969. 'The 1970 counts obtained in the General Purpose

6

Digital Computer Census, as reported in the September 9, 1970 issue
6of the EDP Industry Report show 48,217 installations in the United

States.
Table 2 presents conference estimates of the number of

computers (i.e., machines, not installations) in operation in 1970

and 1975. The breakdown is on the basis of size, as defined in

Table 1.

TABLE 2 Projected Numbers and Sizes of Computers in 1970 and 1975

Number of Computers
Year Large Medium Small

1970 1,000 10,000 56.000

1975 1,000 12,000 87,000

These estimates reflect a leveling off in the numbers of

large and medium computers, with growth continuing, though less rapidly,
in the small category.

We estimate that for efficient operation a large computer

requires a staff of from 20 to 50 persons with B.5.- and M.S.-level

training and from two to four Ph.D.'s. Computers in the medium cate-

gory should be staffed by from five to 20 B.S.- and M.S.-level person-

nel and one or none at the Ph.D. level. Small machines will require

about one to three B.S.- or M.S.-level personnel and no Ph.D.'s. There-

fore, the total estimated requirements for computer scientists of the
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riven levels of training are as follows in Table 3.

TABLE 3 Computer Science Manpower Needs by Level of Training and Year

Number of Computer Scientists Needed

Degree Level 1970 1975

B.S. and M.S. 126,000 - 418,000 167,000 - 551,000

Ph.D. 2,000 -14,000 2,000 -16,000

The Bureau of Labor Statistics indicates that 175,000

programmers and 150,000 analysts were employed in 1968, Many of

these would be applications people (with less than a four-year college

education); therefore, the lower-bound figure in our estimates

126,000 for B.S.- and M.S.-level personnel-seems reasonable.

WA!
of both majors in computer science and specialists from other dis-

nant of manpowerWe next looked at t
the thainingneeds, the teaching of comput&is

:

ciplines with minors, options, or electives in computer science

ultimately will rest with those who have obtained a Ph.D. in computer

science. Additionally, those who have obtained a Ph.D. in a related

discipline and received supplementary training in computer science

would be qualified to teach computer science courses.

Our estimates of the number required to teach computer

science in four-year colleges and universities are based on the fol-

lowing assumptions about the nature of current and future educational

trends,
1. All undergraduate students will take a one-semester course

during their eight-semester program, The lecturer will meet 150

students in such a course.



15

2, Students majoring in engineering (other than computer science
or strong minors or options in computer science) will take one addi-
tional course in computer science during eight semesters with a class
size of 25,

3. Majors in computer science or those having strong minors or

options in computer science will take three classes (other than those

described in 1 and 2 above) per semester for four senesters with a

class size of 30.

4. Graduate students studying for the M.S. degree in computer
science will take three classes per semester for four semesters with
a class size of 20.

5. Graduate students studying for the Ph.D. degree will take
three classes per semester for two semesters beyond the M.S. degree
with a class size of 20,

We further assumed that 20 percent of the graduates who

obtain a B.S. degree in computer science will continue their educa-

tion to obtain an M.S. degree.
In line with these assumptions, we developed estimates of

the number of classes in computer science that would be necessary.
Such figures, in turn, furnished a basis for predicting the number

of Ph.D.'s in computer science who would be needed to fulfill these

teaching responsibilities.
The number of classes in computer science that must be

met each academic year is the sum of the projected number for the

five groups just described-i.e., all undergraduates; engineers (not

majoring in or having minors or options in computer science); majors

in computer science; candidates for an M.S. degree in computer

>

science; and candidates (beyond the M.S.) for a Ph.D. in computer



16

science, The annual contribution to the total number of classes
arising from the first of these groups (a1] undergraduates, taking
one computer science course during their eight semesters, or four

6
10,000 classes, In otherin would be :

G
1a0xK4

words, in an underyradauate populetion in four-year colleges of six
million, with a class size of 150, the number of computer science
Classes held each year would be 10,000,

3Based on a graduation of some 40,000 engineers per year
(taking a special computer science course during any of eight se-

mesters), the number of classes needed for this second group can be

The projected number of classes per year for computer
science undergraduate majors, the third grouping, is based on a

productivity period of 30 years and an estimated need for from

150,000 to 500,000 B.S.- and M.S.-level computer scientists in in-
dustry and government. Computer science majors would take three

additional computer science classes per semester for four semesters

with a class size of 30. (There are, of course, always two levels-

1,600.expressed as follows: 4
:

25

first year and second year-of students taking courses at any one

time.) The equation that follows presents these conditions and

ptions: 2x6
30 30 x (900) x 10150 (8 , 000) classes.31

2,000
Those studying for an M.S. degree in computer science

also would take three computer science classes per semester for two

years, class size being 20. (The same assumptions in regard to a

30-year productivity period and B.S./M.S.-level manpower made for

the third group would hold true for this eroup.) The resulting



Finally, there is the class load imposed each year by

equation is: 3 500 060
30 150 600

those beyond-M.S.-level students who are studying for a Ph.D. in
computer science, To arrive at an estimate for this group, we will
let stand for the annual rate of Ph.D. production for university
teaching needs. Assuming again a 30-year productivity period, we

estimate the annusl Ph.D. replacement rate for manning machines as
18,0001/30 x (2 = Therefore, the number of classes required

(Ph.D. students would take three classes per semester for one year
.0002

beyond the M.S.) would be: Gx (880+uy (53040)7O+Vv20 (O4v
The total number of classes, exclusive of those required in

If we assume an annual load on faculty of four classes and

Ph.D. production, is 200

a productive teaching life of 35 years (note that the productivity
period for faculty is estimated as five years longer than that for

computer science personnel in industry and government), and if we

further assume that a relatively steady-state has been attained, then:
u1/4 + .3 35 (4); which yields

Therefore, the annual Ph.D. production would range from 170 to 680

and the number of computer science faculty would range from 3,600 to

5,200.
The production of Ph.D,'s in computer science in 1970 proba~

bly will reach 200. (This number includes those in information

science, mathematics, and electrical engineering whose training, re-

search, employment, and professional interest characterize them as

computer scientists.) The Association for Computing Machinery (ACM)
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listing of assistantship offerings' shows some 55 universities and

colleges offering the Ph.D.; another 30 offer only the M.S. The

faculties listed total about 680, with some 570 in the 55 Ph.D.

programs, Since only a few Ph.D. prograns do not appear in the list,
an estimate of about 600 Ph.D. faculty now engaged in Ph.D. teaching
programs in computer science seems reasonable. Thus, between 1]

percent and 17 percent of the estimated steady-state requirement for
Ph.D, faculty in computer science already is employed,

Two models for achieving faculty and Ph.D. production
levels in the next decade have been postulated, Though neither model

probably will prove highly accurate, they do suggest possible pro-
duction rates that support our contention that a crash program in
the education of computer science Ph.D.'s is not justified, Rather,
we advocate a gradual and continued strengthening of existing
Ph.D, training programs and a selective approach to the establish-
ment of new programs (see Keynotes..., page 6 and Findings, pages 23-24},

The two models assume initial values of:

No (number of faculty in 1970) = 600

Do (number of. doctorates in the 1969-1970 academic year) = 200

Model 1: Fifty percent of the doctorates join the Ph.D.-

producing faculty. They begin to produce doctorates three years
after joining the faculty and thereafter will produce at a rate of

one every two years. The production rate of the initial faculty

(i.e., already on the faculty prior to 1970) will be maintained;

however, one of every 35 faculty ceases to produce Ph.D.'s. If

Ni. and Dy, are the number of faculty and the number of doctorates

in 1970 +k, then:
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Ny = 34/35 q

= 1/2 N

By the end of the 1978--1980 year this model would pre-
dict some 2125 faculty who would produce some 630 Ph.D.'s that year.

Model 2: The present faculties will be augmented by the

output of special two-year transdoctoral programs in which Ph.)D.'s
from mathematics, physics, and other related fields may enroll. We

will assume that 100 transdoctoral students are accepted annually.
These transdoctoral students study for two years after which 25

percent of them will join Ph.D. faculties and will produce at the
same rate as the Ph.D.'s in computer science depicted in Model 1.

(That is to say, they will begin producing doctorates three years
after joining the faculty and continue thereafter at a rate of one

every two years, Again, one of each 35 can be expected to stop pro-
ducing Ph.D.'s,) Fifty percent of the transdoctoral students will
join faculties of M.S. and B.S. programs, and 25 percent will enter

industry.
Model 2 employs a distribution of computer science Ph.D.'s

1/2 Dd, 1

much like that used in Model l.
34/35 1/8 4 4

1/2 S5

Using this Model we would predict 1,300 Ph,D.-producing
faculty at the end of the academic year 1979--1980, who would produce

some 450 Ph.D.'s that year. Of the total number of Ph.D.'s graduated

over the eleven-year period, some 2,025 could be expected to join
B.S.- and M.S.-program faculties, and about 1,010 would enter industry.
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To add perspective to our findings we compared our estimates

with the production of doctorates in mathematics. At the present
time the number of Ph.D.'s produced per year in mathematics is approxi-
mately 1,000 (i.e., 1,063 in 1989°), most of whom are absorbed (cur-
rently with some difficulty) by universities and colleges. If we

estimate that in the future two to three times more students will
take mathematics than computer science courses, we conclude that we

should produce 300 to 400 computer science Ph.D.'s annually to main-

tain sufficient computer science faculty (see Appendix C, pages 38-393),

Costs. Having arrived at estimates of the manpower needs

imposed by computer facilities and by the educational programs that

will be necessary, we looked next at the yearly cost to educate stu-
dents in computer science, Such costs include, in addition to the

Standard costs of education (faculty, assistants, supplies, and the

like), the cost of computers and computer services without which com-

puter science education would not be adequate or meaningful (see

Keynotes, pages 6 and 7; and Findings, page 29).
To determine computer costs we used the same five groupings

employed in our eStimates of classes and faculty requirements-

undergraduates taking one required course, a special course for en-

gineers not majoring or having a minor or option in computer science,

computer science majors, master's degree candidates in computer

science, and Ph.D. degree candidates in computer science.

We assumed that the first group composed of all undergrad-

uates would be assigned ten problems in their one course in computer

science. The cost of processing a problem (in FORTRAN, WATFOR, ALGOL
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ete.) in a batch environment could be aboul ten to 20 conts ao run,
Assuming five runs to attain correetness, the cost would be Live to
ten dollars per student, The total would then be & (10) x 6,000,000/4
= $ [7.5-15] million.

The second group, engineering students not majoring in or

having minors o1 options in compute) Science, would have ten yp} oblems

assigned in thett one-semester compiler seacnee course. We estimate chat

the cost for these problems is between 20 and 50 cents per run, As-
suming five runs per probiem, we get an annual cost between ten and

5

x 40,000/425 dollars per student, 'The total cost would be $

= $ [.1 .25] million.
Undergraduate majors in computer science, who comprise the

third group, would use both batch and terminal service and their
assigned problems would require considerably more computer time than

those assigned the two previously described groups. The cost would

be between one and five dollars per run, At ten problems per course

and five runs per problem for each of the six courses required for

majors in computer science, this cost would total 300 to 1,500 dol-
lars per student per year. The total annual cost would be

g (4:800) x 2 = $[2.7 44,1] million. (The factor 2 takes into
account that in any given vear there are two levels of students-
first year and second year-being educated.)

Those studying for a master's degree in computer science

also would be taking six courses in each of which ten problems would

be assigned, with five runs per problem, The annual cost per stu-
dent is estimated at between 300 and 1,500 dollars, the total amount-

ing to $ (1/288) x Gi 709) x 2 = $ [.7-11.1] million. (As in the
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previous example, the factor 2 takes into account two levels of

students in the master's program in any given year.)
The tifth grouping is composed of doctoral students in

conputer science, These students have one year of class work beyond

the M.S. degree, that is to say, three courses for each of two se-

mesters. The cost for dissertation work can be immense-e.g., for

those investigating problems related to artificial intelligence,
software, or numerical analysis---or negligible--for those concerned

chiefly with theory. A mean figure of 4,000 dollars for dissertation

support was assumed, Total costs would be: + 4,000] x

(980) . § [.7-3.7] million.
$ [ 300

1,500

The sum of costs for all five groups taken together would

amount to $ [12-74] million

NES
x C for additional(See

estimates on costs.)
The 1966 report of the Commit

National Academy of Sciences-National Research Council predicted
an increase in the total annual cost of computers used for research

in computer science in universities and colleges from four million
dollars in 1963 to 27 million dollars by 1968, The predicted in-
crease in cost for computers used in instruction in computer science

in colleges and universities was from 12 million dollars in 1963 to

36 million dollars by 1968. The combined projected cost in 1968 for

both these purposes-computer science research and instruction

falls at the upper end of the range we suggest.
The 1967 report of the President's Science Advisory

Committee? outlined required computer costs for an optimal computer
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science education program in two-year and four-year colleges; that
is to say, the cost of providing "in all our colleges mnd universities
educational computing at a level of a relatively advanced school in
1965-66 (pages 14~15) Assuming an enreliment of 5.5 million stu-
dents in four-year baccalaureate degree programs and 1,2 million in

two-year colleve programs in the academic year 1971-1972, and

timating computing costs at 45 dollars per student, consoles at seven

dollars per student, and transmission costs at ten dollars per student,
the Committee arrived at a projected total cost of 350 million dollars
for B.A. programs and 74 million dollars for two-year college programs
in 1971--1972, This estimate, very much higher than ours, was based on

the capacity and cost of computing provided by large time-shared
centers and on one half hour per student per week console time, The

Committee, however, went on to say that if one accepts the projection
9 as approximately correct for the academicof the NAS-NRC Committee

year 1967 1968 and applies the conservative 20 percent growth rate
used in that Committee's report, the cost of 1968-1969 programs would

be approximately 72 million dollars, "if no special measures are

taken to accelerate the educational use of computing (page 52)."
They further state that this amount is only roughly 20 percent of the

support level that they recommend for 1971-1972. The less than

1

optimal 72 million dollar figure falls at the upper limit of our own

12 to 74 million dollar cost projection for 1975.

Educational Programs

To realize the potentialities of computer systems our

computer science educational programs must yield graduates representing



a variety of interests and types of expertise. Perhaps most apparent
is the need for:

1, Researchers into the understanding and expansion of what

algorithms and ccmputing systems can do

2, Systems programmers competent to lead the development
of major software systems

3, Operators and programmers to run tens of thousands of
installations
In addition, educational planners must be aware of other less obvious
but crucial needs such as increasingly effective attention to the

wholeware (hardware and software of a computing system as a whole)
aspects of system design, our educational programs must also produce
the qualified teachers to staff newly created and growing departments
of computer science,

Doctoral Training. The first graduate programs in computer
science were initiated some ten years ago and by the mid-sixties
several computer science departments offered the Ph.D. degree, Since
then many more computer science programs have come into being so that
today more than 50 graduate programs in the United States offer the

doctoral degree in computer science, including options in information

science, mathematics, electrical engineering, and other related areas

(see Appendix G, Table 3).
Progress during the past decade has been impressive and the

over-all quality of most programs is very high, Additionally, the

quality of the graduate students entering computer science has im-

proved dramatically over the last five years. Computer science cur-

rently is attracting some of the brightest young people, a trend al-
ready reflected in recent computer science Ph.D.'s.

w
o2
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During -1970 we anticipate the awarding of some 200 Ph.D.'s in

research areas of computer science, and present programs appear to be

capable of producing annuslly as nany as 250 We predict that

by 1975-1980, and in the years thereafter, we will need to graduate
some 170-680 computer science doctorates annually (see Keynotes,

paves 5-6, Findirgs, paves 14-19). If we assume the midpoint of this
ranve, 425, we must conclude that Ph.D, output needs to increase at

only a moderate rate to attain the desired goal. Therefore, no crash

program seems justified at this time; rather, we recommend a continual

gradual strengthening of existing programs and selectivity in estab-

lishing new ones. We also suggest refinement of our rough estimates

as new data become available and appropriate steps to meet Ph.D.

Manpower needs when these become more clearly defined,
Master's Degree Programs, The maupower needs imposed by

computers are varied. A substantial number of people are, and will
continue to be, engaged in the design and implementation of large

computer systems, each of which consists of an assemblage of equipment

(hardware) and a complementary collection of systems* and library
programs (software). People engaged in such design and implementa-

tion activities discharge professional responsibilities that in a very

real sense are Similar to those of professional engineers. We believe

that professional educational programs should be available that are

specifically planned to provide the knowledge necessary to carry out

these computer system design activities. By analogy with the engineer-

ing situation, it seems clear that these educational programs should:

* * systems ?

command and control systems, management information systems, and the
like,

For example, time-sharingao systems
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programs

Consist c. courses at the level of scientific generality
offered to doctaral candidates (that is to say, not voca-

tional types cf courses)
Initially, the student input to this master's program prob-

ably will consist of a degree in engineering, physics, mathematics,
or some other closely related field, with a minor in computer scicnce,
AS the number of computer science baccalaureates increases, a laryer
proportion of incoming master's degree candidates will be more thor-
oughly grounded in computer science, thus allowing steady improvement

in the yuality of master's programs, Currently, many M.S. proyranis
contain material only superficially different from B.S. programs and

serve typically as a springboa
emergence of high-quality B.S

fields.se switchine The

eed ofmaterial that
will permit

M.S. programs to add will
expertise and knowledgeability in computer practice and c some

M.S. programs, however, still should be oriented to those switching
fieids, particularly those changing from science and engineering and

requiring preparation for an applied industrial career in computer

science (see Appendix E for a brief description of an M.A. degree

program).
We recognize that master's programs in other academic areas

may accent computers and their application. We believe that such
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Bache Lor's Do rams, 1960 through 1968, dis-
LO the t

3 and content of an underyvraduate

degree proyram i comput science centered about the activities ot
the Curriculum Commitice on Computer Sciences of the Association for

cussions

Computing Machinery (ACM). Two published reports that had consider-
able impact on the structure and content of bachelor's degree programs
were Preliminary Recommendations for an Undergraduate (Rachelor's)
Degrec Program in Computer Science, in the May 1964 issue of Communi-

10cations of the ACM and Curriculum 68: Recommendations for Academic

Programs in Compucter Science, se! tie March rssue of Cormunica-

By June 30, 1965, estimates indicated 11 bachelor's degree

programs in computer science in operation and an additional 81

programs expected to be in operation by the 1967--1968 academic year".
By June 30, 1967, 30 bachelor's degree programs in computer science
were reported in operation, with 1,727 majors and 175 graduates for the

programs were reported with nearly 3,000 enrollees and 300 graduates
in subject areas variously entitled data processing, information

sciences, or computer science option in, for example, mathematics or

LL
tions of the ACM te: :

12

1966---1967 academic year 13 In addition another 53 bachelor t degree

electrical engineering. Such programs reflected the influence of the
10

preliminary recommendations of the ACM Curriculum Committee though
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not of their final vepowt, Curriculum 68: . If we assume 4

linear increase in the number of degree provrams, we arrive at the

Following estimates for majors aud graduates for June 30, 1969:

1, Porty-nine computer science programs
2, Three thousand computer science majors
3, Seven hundred fi graduates for the 1968-1969 academic

year
However, shortages of faculty candidates have no doubt slowed the

developuent and initiation of many planned programs.
Because of one or two very well-advertised bachelor's degree

programs in small institutions, some people have begun to believe that

many such programs are being attempted at these institutions. This

definitely is not the case. Only seven of the estimated bachelor's
programs (of all types) in operation by June 30, 1967, were in insti-
tutions that did not offer at least a master's degree and had an

over-all student enrollment of at least 10,000.
The 30 bachelor's degree programs in computer science that

existed by June 30, 1967, represented 23 different states, Approxi-
mately two thirds of these programs are housed in a computer science

department or a joint department bearing this name, for example,
information and computer science, At the present time approximately
40 computer science departments are in existence that, almost withovt

exception, are located at well-known state and private universities.
A major educational effort in the next few years should be

directed toward development of adequate B.S. programs in computer

science. These programs should include significant amounts of prac-

tical, hands-on experience with real computer systems problems.
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aspect of the tra ni of all competer science students as vital to

their development, a point emphasized by earlier reports on computer
1,9science education » Therefore, we see the establishment of computer

systems laboratories as a key part of the curriculum of both under-

graduate and vraduate programs in computer science, Substitute plans
that can fulfill the same purpose include summer cmployment in in-
dustry or in research laboratories, cooperative work projects with

industry, or part-time employment in a computer center on campus,

Meaningful experience can be provided for a team of six students for
one quarter at a cost of roughly $1,000 per student.

A vigorous effort is necessary to establish strong B.S.
and M.S. programs that include laboratory training in the development

and utilization of computer systems if we are to meet existing and

projected manpower needs. Appendix F provides additional information

on the nature and content of systems laboratory courses. (See also

Keynotes, pages 6-7. )
Special Two-year Transdoctoral Programs. A potential

source of additional manpower is the number of doctorates in related

disciplines such as physics and mathematics who would like to pursue

a career in computer science. For example, each year United States

universities graduate some 1,400 persons with a doctorate in physics 14
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Many of these recent Ph.D.'S in physics can be converted into good
4computer scientists with about years supplementary trainiug. In

many instances the time requived to train these post-doctoral stu-
dents will be significantly less than the time to train students en-

tering graduate school in computer science, Further, the annual

amount of faculty time required to supervise post-doctoral feliows

appears to be from about half to two thirds that required for super-

vising graduate students, Therefore, the provision of a specially
designed supplementary training course for these people would speed

the production of trained computer science personnel, possibie
disadvantage in terms of cost would be the substantially larger

A

Stipends required for post-doctoral students as compared to regular
graduate students, (See Keyno

Computer Science: Its Role in :

An Approach to Computer Science Education. We view com-

puter science as a coherent academic discipline with a core of knowl-

edge fundamental to an undergraduate's education and independent of

his future course of study. The educated computer scientist will be

trained in the design, analysis, and construction of computer systems

complex mixtures of both hardware and software. We find no com-

pelling reasons to sugggest that computer science is appropriately

placed within any particular classical academic department or college.
Our strong concern is that in a given university there be only one

undergraduate program concerned with the science and engineering of

computing, though of course there will be programs of study within

other departments that are concerned with exploring the use of
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conputers from differing porspectives, A student wishing to enter

computer science from a velated field vill have the traditional
academic remedy of making up the necessary prerequisites, (See

Keynotes, puges
software neering vs. Computer Science, The objective

of much current programming activity is the construction of large
and complex systems in which most of the difficulties arise from these

very characteristics-size and complexity. In addition, such systems
often are poorly or vaguely specified at the outset and even during

development, The term, software engineering, has been proposed for
the study of problems of this type. Systems engineering, or opera-
tions research, also deals in part with such problems,

We do not regard software engineering as a useful term to

identify an academic discipline and suggest that its use for this
purpose be discouraged for the following reason. Hardware and soft-
ware are closely related. Ten years from now many functions cur-

rently handled by software will have evolved into either hardware

functions or shared hardware-software functions. Use of the term

software engineering emphasizes what we believe to be an artificial
distinction instead of fostering recognition of the interrelationships
and interdependence of hardware and software. We further feel that

computer science is a broader and far better term to apply to a

discipline; it includes and places in context both the subject matter

and the approach that characterize software engineering. In other

words, software engineering seems to us an apt description of one

set of activities currently studied and taught within the over-all



disciptine we ter. computer scaence, organized apstruc-
tion in this subfield of computer & too often is lacking.
However, we believe that this deficiency can be met through the

development of stronger conputer science educational programs, and

that software engincering will be more meaningful if it evolves as

an part of computer serene rather chan as an ostensibly sep-
arate diseipline, Tnstead of placing undue cmphasis on either
ware or hardware, we urge increasingly effective attention to

so-called wholeware the hardware and software of a computing system
as a whole, planned together as well as working together,

Interdepartmental Cooperation. A wide variety of problem

areas undoubtedly will benefit from advances in computer science,
Future research is certain to extend the range of problems to which

computers can be applied effectively. By no means will most such

problems fall within computer science,
Problems do not arise in forms suitable for attack by

computer systems. Those apparently made to order for solution

through computer manipulation came to that state by much human effort.
Therefore, if we are to attack new problems, and new versions of old

ones, effectively, boldly, and successfully, individuals or small

groups must, first, do a good job or problem formulation, and second,

use available computer systems and applications programs to deal

meaningfully with these well-formulated problems,
Neither phase of this task can be done entirely apart from

the other, Problem formulation often requires repeated trial and

exploration as well as insightful understanding of the computing



facilities at hand. 71 computing frequently requires
peated comparison and eneching wiih versions of a probicm
realistic than a given formulation,

It is essential For universities end colleges to expand

greatly all studeais oppoi tunities to Learn the fundamentals of

computer science ani the stcnvs fiem probliom formulation to obtaining
satistactory output from a computer. When a department of computer

science wishes to take the lead in offering such opportunities, or to

cooperate with other departments in offering them, we feel that such

a department should be strongly encouraged and supported. To expect
all departments of computer science to commit significant resources

to this problem would not be realistic, but the need is great and all
who can should heip to meet it.

In addition, other related departments with competent and

interested staff should receive encouragement and support in provid-
ing opportunities for their students to gain experience with at

allleast some of the fundamentals of computer science. In short,
reasonable efforts should be made to foster interdepartmental cooper-

ation (see Keynotes, page 6).
If opportunities for this type of cooperation are to become

widely available, significant investments of time and the develop-
ment of materials ranging from case studies to organized presentations

Both research and materials preparation meritwill be necessary.
strong support, especially when each is planned to complement

supplement the other,
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vAppendix B Educational Program Plannping and Business Data Processing Neea-

4The Curricujum Comittee on Computer Sciences of the Asso-
eration fos Compatreo Chines (405) recently d 1ts Curraculun

Recor .or Po oerans gn Computer

The Committee, however, did not the probtem of how these
recommendations could ve used to structure a degree program for those

who plan to work in the business community. This was deliberate. At
the time ihe & felt that the neads of the data processcr were

incompatible with those of the computer scientist, or at least that
the antersection of uceds and interests was very small. Many vow

feel that recent developments that have led to much more complex

LO

q :

SOhardware systems, in turn
have greatly expanded the NAS

ip ystems

est
was expressed by many who participated in the present "Cott é e rence,

Others maintained that no committees or conferences, including the

present one, had yet come to grips with the needs of the large
majority of computer personnel working in the business area.

Recognizing the largely ignored needs of the business ap-

plications personnel in the computer field, the ACM appointed a com-

mittee in 1965 to study and make recommendations for Computer Edu-

cation for Information Processing Systems in Organizations, This

committee, chaired by Daniel Teichroew of the University of Michi-

gan and funded through a National Science Foundation grant to the

ACM, is oxpected to issue a preliminary report in 1970. Possibly
this report will mark a turning point and lead to increased atten-

tion to the education of business-oriented computer personnel, In

particular, computer science degrees would seem desirable for those

who manage. or aspire to manage, large business systems,
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leo, On : pre dle. che 44 o back) ound for the dior

costs an 20 The Universits of Bice cloo

uses an JBL BC0/7. 7 a cost of 1

yods run an a prro o v bates ster. (
7 account for one Lenin of

the system tume Oy pare a cost of 2,500 dollars per mon.h,

Adding to this cost an equal ancuat for personnes Suppo.c or

overhead results in a cost of 25,000 per month for student jobs. The

through-put is 5,600 runs per day or J00,000 runs per month, At five
runs perv problem, the system is capable of absorbing 20,000 probiens

per month. Consequently, given the size of the student population and

the number of problems assigned, one can estimate the cost to provide

indergraduate computer experience for the non-computer Specialist (i.e.,
one who does problems of a relatively small size). Assuming that the

size of problems is such that their programs are limited to one second

of computer time, and further assuming a Student user population cf

25,000, we arrive at a cost of $1.25 per problem per student per month.

Students at Waterloo are not charged for file access time, but they

xenerally do not include much file work. For a ten-month academic year,

a system of this kind could support a student population of 25,000,

with ten problems per student, at a cost of $12.50 per student per year.

This figure is substantially below those suggested in the Pierce re-

LO

per St.:

port (the 1967 report of the President's Science Advisory Committee'),1

that is, 50 to 60 dollars per year. In other words, we could assign
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an undergraduate student as many as 50 problems per year and barely

load would be far too heavy for non-ccmputer specialists,
A cost analysis study of the specification and use of va-

rious systems for handling bulk student jobs for non~computer spc-
cialists at different student-population levels would be of immense

value. (Of course, there need not be a unique system at each popu-

lation level.) We feel strongly that at student population levels
of 1,000, 5,000, 10,000, and 30,000, systems can be found that ap-

proach the cost of the Waterloo systen.
We next looked briefly at the potential numbex of under-

graduate students we ray need to educate, First, we assumed that the

present B.S.-level output per year in engineering and mathematics is

roughly of the order of 40,000. We further assumed that no major

change in the size of total undergraduate enrollment in engineering
and science schools would occur. If we also assume the emergence of

high-quality computer science undergraduate programs, how many of the

approximately 40,000 mathematics and engineering students per year

could be expected to prefer an education in computer science? We

believe that, were high-quality undergraduate programs in computer

science widely available, some 20: to 30 percertt of the undergraduate

enrollment in mathematics and engineering would shift to computer

science,
The University of Waterloo indicates that it is producing

exceed the recommendation of the Pierce Probably such a

200 baccalaureates per year in computer science to support 1,000

computers in the province of Ontario, We estimated that there are about
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67,000 COw at Findings, : Con-

1 thet phe + ave we worldWe At

predict au : & riawr a prode cron of 15,000 co pen these
This s aye } 1 well sith tne L arce of

5,770 to 19,680 coupotor specialists necded : support a projected
190,000 NYpu 33

tions (sce Eeynotes of Conference Discussion, pages 5-6, and

Findings. paves 1)-20).
Little thought has been given thus far to the provision of

retresher courses fav people in the employee pool who will con-

stantly become obsolete, A refresher or updating course given once

every five years would amount to about two tenths of a standard

course or three weeks per year. If refresher courses were restricted
to employees at large and medium-sized computer installations, the

following number of courses per year would be necessary:
0.2 x (228) x 1,000 = G8) x 1,000

If these courses operated at 100 students per section, from 160 to

600 such sections would be needed each year. If only ten percent of

the employee pool were sent to refresher courses, the total number of

€ Cur hyo

:

ated i n -3S }

course sections per year would be reduced to from 16 to 60 seemingly

a tolerable load for the educational system (see Findings, pages 14

-23).
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sehence and a phitosuphy of operation of that ram become evident
in any formal sense,

The facutty at Waterloo, and many otbers an the field,
believe that computer science should be taught as a specialized area
in a basic discipline such as mathematics or possibly electrical
engineering, If mathematics were chosen as the basic discipline a

student would take a basic prescribed or recommended program and

would then pursuc optional courses in his area of specialization. be

dere

vineering and mathematics students at Waterloo for the first time in

it algebra, geometry, S AR
:

aduate en-Computer scie

the academic year 1960-1961, These undergraduate courses were

for the most part applications~-oriented and consisted primarily of
numerical methods and analysis and some programming, The first
course at the undergraduate level that dealt primarily with program-

ming was offered in 1961---1962 to the graduate engineering class.
These courses were taught by three people in the mathematics depart-
ment whose prime interest was computer science,

Computer science course development remained at this level

:

until the introduction of the Honours Cooperative Mathematics Course

in September 1964, A coopeiative course is established in such a way
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that students spend alternating four-month terms in school and work-
ing in industry and business, In this way they are able to gain
practical industrial expericince as well as a sound academic back-
pround, The acacemic content is identical to the regular mathematics

program offered at Waterloo, This comparative honours course had

both actuarial science and computer science options. Therefore, de-

velopment of a more comprehensive curriculum in computer science was

necessary to supplement the courses already offered, These consist-
ed of two numerical analysis and programming courses and courses in
allied areas such as probability and statistics and logic. The

curriculum to be developed for the cooperative program would be ap-
licable to the regular program and vice versa.

The honours mathematics program with computer science

option has now been in operation on both a regular and cooperative
program basis since 1964, although it is still under development and

will continue to change in order to remain current. The program is
based on a solid foundation in mathematics, with optional courses

taken primarily in later years. To pursue an option in computer

science, a student may enroll in the cooperative honours mathema-

tics program or the regular or general mathematics programs, [In

an honours program a student attends the University for four years
and completes 17 or 18 mathematics courses, including computer

science, and nine elective courses, The difference in the regular
and cooperative program, as mentioned previously, is that students

in the latter spend alternating four-month terms in school and work-

ing in a business setting. Students in the general program attend the
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University tor three years and complete pine mathematics courses and

humaudties, or

The follov } progra.>. are . asdable in compucer science at

the University of :

Regular and 4

Specializing in Computer Science
First Year

Nathematies 130 Calculus
Mathematics 131 Algebra and Solid Geometry

Methematics 1382 Introduction to Computer Science

Three clective courses

Second Year

Mathematics 229 Linear Algebra
Mathematics 253 Probability and Statistics
Mathematics 237 Ditferential and Integral Calcuius

Mathematics 240 Applications in Computer Science

Three elective courses, one of which may be another

mathematics course such as Mathematics 234 (Mechanics)

or Mathematics 235 (Actuarial Mathematics). Coopera-

tive Program students must select 235,

Third Year

Five mathematics courses including:
Mathematics 329 Abstract Algebra

Mathematics 332 Theory of Functions

Pac electives may be chosen from theseven edective courses,
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and at least one :

Mathematics 334 Numerical Analysis
Mathematics 346 Computer Systems

(Students in the Cooperative Program must take 334 and

340; students in the Regular Program usually choose

both.)
The renaining mathematics courses may be chosen fron:

Mathematics 333 Differential Equations

Mathematics 338 Mathematical Statistics
Mathematics 351 Combinatorial Mathematics

Mathematics 352 Mathematical Operations Research

Two elective courses

Fourth Year

Five mathematics courses of which typical examples

are;
Mathematics 47la Switching Circuits
Mathematics 471lb Computer System Organization and

Logic Design

Mathematics 4722 Introducticn to Automata Theory

Mathematics 470 Numerical Solution of Ordinary and

Partial Differeatial Equations

Mathematics 457 Applied Combinatorial Mathematics

Mathematics 436 Mathematical Logic

Mathematics 455 Mathematical Programming

Two elective courses
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CoiPY

First Year

J VS and

Second Year

Mathematics 449 Linear
Mathematics : Ditierenteal and integral Calculus
Mathenntics 240 App. cat in Computer Science
Two eloctive courses

Third Year
Three mathematics courses including at least one of:
Mathematics 334 Numerical Analysis
Mathematics 340 Computer Systems
Other courses may be selected from the List fcr the

hovours program

Two elective courses NASFor
The course content just described is not

plete and development of these programs still is under way. Courses

also change continuously to keep current. The first two years of

the program probably will remain essentially unchanged for the

present; the third year will undergo moderate changes as ideas in

curriculum crystallize; and the fourth year program requires addi-
tional courses before it can be considered completely viable. For

example, one or two courses in programming and programming languages

will be necessary before the final year of the program can be consider-

ed complete.
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Appendix # A Preressional Master's Program av Stanford University

in Pesponse to the demand for a professional degree for

Siudents interested in the dec of hardware-software computer

rams, a special ec las been devised, Students may enroll
in either the computer scjence or electrical engineering department.

For computer ecicnee the desree obiaiued hen the deoigna-
tion Master of Scicnce in Computer Science: Computer Engineering.
in electvical eneineering the degree designation is Master of Science

in Electrical : Computer Engineering. Students should

indicate a preference for this degree when applying for admission,

A program in computer engineering should include 42 units
of work. of which at least 36 must be graded, These will normally

come from the following courses: CS 135 Numerical Methods (or

both CS 137 and 138 Numerical Analysis); CS 109 Assembly Language

Progranming; CS 111 (EE 181) Introduction to Computer Organization,
CS 112 (EEcm 182) Digital Computer Organization (or both EE 281

Theory of Switching and EE 282 Logic Design); CS 140 A and B (EE

286 A and B) Systems Programming; CS 144 A Data Structures;
CS 246 (EE 386) Operating Systems; CS 206 Computing with Symbolic

Expressions; CS 150 Introduction to Combinatorial Theory (or CS 155

Concrete Mathematics, or some course in discrete mathematics);

OR 252 Operations Research; CS 298 Software Engineering Laboratory

(or six units of CS 293 Computer Laboratory or six units of EE 390

Special Studies); and EE 380 Seminar on Digital Systems,

This program is open to students with a scientific bachelor's
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The computer engineering program begins in the autumn

quaiter cacn year toe enable 6 student to corptere the
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degreo in one academic year. Honors Coopéiative students should be

The degree in computer engineering is intended as a terminal

able to complete the program ir

summer quarter, NAS PRIVILES >
degree, Students planning to obtain a Ph.D. degree are advised to

apply directly for-admission to the Ph.D. program in either the

computer science department or the electrical engineering department,
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scheduling of their work. povfortenece: evaluation, efficiency, error
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system, Eaen ct dont oxpected fo tie equaveien.
of two of the laboratories below during ois course of study.

\fe propose the fotlowine computer sysloms laboratory courses
as basic to a gradvate computer science departmental curriculum:

CS Lab. 1 Construction of Assemblers and Campilers
CS Lab. 2 Constructicn of Operating Systems
CS Lab. 3 Construction of Terminal Systems (both typewriter

and graphics)
CS lab, 4 Construction of Switching, Communication Systems, and

Process Control
CS Lab, 5 Construction of Large Data Base Systems

Two laboratory courses that could be given in addition to

or in place of the above are:
CS Lab, 6 Management of a Computer Facility
CS Lab. 7 Construction of Large Application Systems

These laboratory courses, particularly the first five, are

eraduate level courses given concurrently with or following a lecture
course covering the subject matter. The lecture course should cover

theory, models, and formal aspects of the subject matter, The associ-

:OR: : : :

ated laboratory should provide the student with experience that will
sharpen his understanding of theory and of the practical problems of
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implementing large systems,
The companion lecture courses associzied with the previously

listed laboratory courses sre as follows:
CS Lab. 1 Construc jon of Lecture course such as I5 and/or
Assemblers aud Compt AT from Cu.riculum e& In-

cludes definition of formal gyvau-
mars, arithmetic expressions
and precedence grammar, aleo-~
rithms for syntactic analysis,
mar, object code veencration,
organization of assemblers and
compilers, meta-languages, snd
systems,

:

recognivers, semantics of i a

CS Lab, 2 Construction of Lecture course such as 14 and/or

68...19, Includes operating
systems characteristics, struc-
ture of multiprogramming systems,
adressing structures, interrupt

s x6 5 yy?
cheduline, file system cesic rh

and management,
techniques, designn of system
modules, and subsystems.

Operating Systems A2 and/or A3 from Curriculum

3h a r r

CS Lab, 3 Construction of Lecture course such as 14 and A6,
Terminal Systems (both Includes text editors, string
typewriter and graphics) manipulations, data structures

for text editors, job control
languages, data structure for
pictures, syntax and semantics
of terminal and graphics language,
control of the console system,
meta-language, and systems.

CS Lab, 4 Construction of Lecture course such as I 4 and/or
Switching, Communication A2 of Curriculum In-
Systems, and Process Con- cludes traffic control, intex
trol process communication, system

interfaces, realtime data acqui-
sition, asynchronous and syn-
chronous control, telecommunica-
tion, and analog-to-digital
and digital-to analog conversion,

CS Lab, 5 Construction of Lecture course such as A5 an A8&

Large Data Base Systens of Curriculum 68 10 Includes
organization of large data base
systems, data organization and
storage structure techniques,
data structuring and inquiry lan-
guages, searching and matching,



avtomatic vetrieval, dictionary
systems, and question amswer-
ing.

These labovatories will require a certain amount of hands-on

use of a SUNS t j computer facility. some installations it may

be passible to carry out the entire project ina subsystem or pairti-
tion of a larger system, The use of the subsystem in such cases would

have to be dedicated to the project for a considerable portion of

time.
The preceding descriptions are presented as examples of

laboratory courses that might be given. Each school will have dif~-

ferent staff and facilities available and will present variations on

this proposal. The essential element of any laboratory program is

the supervised hands-on experience with the computer, with special

autia7

attention to the practical aspects of the system.
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Appendix G Computer Sctence and Related ar 2 Programs in U.S&.

Hducation

The num of gnstviuiiens X Line various depree programs,
their total faculty, nowhers of majors, both undergraduate and grad-
uate, end the nurber o1 dec. . warded durine 1945-1907 appear in
Table 1, These numbers were obtained in an inventory conducted by the

Southern Regional Education (SHES), Best estimates for each

heading also are given. These cstimates were obiained by applying the

over-all extrapolation ratio of 1,25 to the reported totals, Though

probably a little high for the higher degree levels, the estimates are

ro we

likely to be within ten percent (in the direction of overestimates) of

the true values.
In the 1964-1965 ip rg

education that participated in the SREB survey predictsd that they

would have 18,807 undergraduate majors and 5,318 graduate majors dur-

ing the academic year 1968-1969, The estimates shown in Table 1 in-
dicate that by 1967-1968 the projected figure for undergraduates al-
ready had been exceeded (22,161) and the number of graduate majors

(4,936) was fast approaching the 1968---1969 prediction. Table 2

summarizes these comparisons together with data gathered by the SREB

on the number of students actually enrolled in 1964-1965,

Table 3 compares the population estimates of programs in opera-

tion during 1964--1965, those planned for about 1967--1968, and the

1966-1967 estimates. This Table shows that except for the asscciate

degree programs, which in 1966-1967 already had exceeded the projected

figure (188) for 1967-1968, the numbers of new degree programs were
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Ors ry Vt1966-1967 sajor 195Number of

Program Institions~ Faculty Undergraduate aA : :

Data Processing 133 560 12,765 92 872 49 i3 G

Computer Science 59 569 1,727 1,429 58 243 34
Option in Electrical
Engineering 12 108 447 298 127 85 8

Information Science 10 122 190 327 0 2

Option in Engineering 7 53 35 CSD 268 4 0 Q 3
Computer Programming 4 6 281 78 Q 0 9
Information Systems 4 84 424 = 8 0 19 3 0
Management Science 3 43 Las 15

Option in Business Admin-

4
:

Option in Mathematics 8 91 863 6

Computer Technology 8 36 13496

Option in Industrial
:Engineering 3 31 115 26 0 41 13 9)

14 506 225 0 50
istration

1
2

Systems Analysis N
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e)
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O
w

an
)

O
o Q a)

2
2Information Processing 1 5 0 23 3

Quantitative Methods 1 3 0 Q 0 0 0
Systems Engineering 1 11 113 48 0 7 15 2

Total 258 1,743 17,729 3,949 1,025 AGS 139
Estimated populationtotal 311 2,179 22,161 4.956 1.28 B74 7 4: t1

at yore thir Gre Level ane oven



source

SREB Survey 18,807

Southern Regional Education Board

-See Table l,

> 2

: in Computer:
:

of :

: 1aua te3 i

: 4a a:

5,818
SREB 46 36 Tel 4 956

Projections, not real values



TABLE 3 Estimates of Numbers of Degree Programs in Computer Science, Data Processing, In-

formation Science, and the like

Source Year Status Assoc, B.S. Moo, PhD, Total

SREB= Survey 1964-1965 In operation 83 A4 61 38 226

SREB Survey 1964-1965 New, planned by 1967-1968 105 107 78 43

SREB Survey 1967-1968 be in operation 188 151 137 337

SREB Inventory 1966-1967 In operation 192 83 SF 52 414

To

aSouthern Regional Education Board

4
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Figure 2 oviginaily appeared in an article published in the

Communientions of the ACM. April 1964, entitled Statu@ of Computer
Sciences Curricula in Colleses and Universitics!®, it represents an

attempe to show relationshins gmong the various computer-related
programs and some other better established academic aress, It is
intended more as a point of departure in plannines than as a goal or

end product.

L>

: » : 4 :: :: :

7 Tie 3 5

::

:

Table 5 is a list of schools offering associate degree pro-
grams in data processing, computer science, and related areas.
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Universities.

Leeation

Auburn University Auburn, Ala, B

University of Arkansas Fayetteville, Ark. M

Stantord Univereity Palo Alto, Calif. M; D

University of California Berkeley, Calif. B; M; D

University of California Santa Cruz, Calif, B

U.n. Air Force Academy Colorado Springs, Colo, B

Florida Tnustitute of Technology Melbourne, Fle. B

Georgia State College Atlanta, Ga, M

Bradley University Peoria, Til. M

Northwestern University Evanston, I1l. M; D

University of Illinois Urbana, Ill. B; M; D

Purdue University Lafayette, Ind. B; M; D

Towa State University Ames, Iowa B; M; D

University of Iowa Jowa City, Iowa M; D

Kansas State University Manhattan, Kan, B; M

University of Kentucky Lexington, Ky. B

Louisiana Polytechnic Institute Ruston, La. B

University of Maryland College Park, Md. M

University of Massachusetts Amherst, Mass. M

Michigan State University East Lansing, Mich. B

Minn.

B

University of Minnesota Minneapolis-St. Paul, M; D

University of Southern Mississippi Hattiesburg, Miss.

(Table continues)
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School

University of Ma. By ox: D

Wasting ton Universiiv mt, Lewis, Mo, M; D

1 Unaveisi v Peinectoa, M; D

Lnteers, The Slate Mow : + Nod, M

stevens Institute of "cchnoleosy M

New Mexico Highlands University B;
New Mexica J WS of Mining socarro, NM, B

New Mexico State University University Park, NVM. M

Cornell University Tthaca, N, M; b

Rensselaer Polytechnic fnstitute Troy, MY. M; D

State University of New York Albany, N.Y. M

State University of New York Brooklyn, N.Y. B

State University of New York Potsdam, N.Y. B

Union College Schenectady, N.Y. B; M

North Dakota State University Fargo, N.D. B

University of Dayton Dayton, Ohio B

Youngstown State University Youngstown, Ohio B

Oregon State University Corvallis, Ore. B; M; D

Carnegie-Mellon University Pittsburgh, Pa. D

Pennsylvania State University University Park, Pa. B; M; D

University of Pittsburgh Pittsburgh, Pa. M

Brown University Providence, R.I. M; D

University of South Carolina Columbia, S.C. B; M

a> ::
:

R

Pa tue

N.: :

rechne i

(Table continues)
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Winthrop Cotlese Rock Dili, S.c. B

Middle Ternossee State University aurfreesparo, Tenu. B

Texas A & M University College Station, Texas M

University of Houston Houston, Texas B; M

Universitv of Lew Austin, Texas N; D

University of Utah Salt Lake City, Utah B; M; D

Uteh State University Logan, Utah B

University of Virginia Charlottesville, Va. is; D

University of Washington Seattle, Wash, Mi; D

University of Wisconsin Madison, Wis, B; M; D

a

: : :

7 Doc es.
+

Pata in the Table are taken from the Southern Regional EducationBoard Computer Scicnces Project, NSF Inventoxy of Computers,

Psymbols used are B for bachelor's degree, M for master's degree, and
D for doctoral degree,

NES pe : +
7
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42Universities-

School Location Q

California State Polytechnic
Colleve P. : J: Calif, B

Kansas State Pittsinue, Kan, B

Kansas State Teacher's Colleve Imporie, han. 35

Louisiane Polytechnic Institute Ruston, La, B; M

Ferris slate Col r : Big Rapids, Mich, B

Mississipy: State University State Cotleec, Miss. B; M; D

Eastern New Mexico University Portales, NM. B

Pace College New York, N.Y. B

Rensselacir Polytechnic Institute I, Windsor Hill, N.Y. M

Northern Oklahoma College Tonkawa, Okla, B

University of Chattanooga Chattanooga, Tenn. B

West Texas State University Canyon, Texas B

a-Data in the Table are taken from the Southern Regional Education
Board Computer Sciences Project, NSF+ Inventory of Computers,

Psymbols used are B for bachelor's degree, M for master's degree, and
D for doctoral degree,
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BDSvraecuse Un2

of Chane? Hill.
Ghio Stote University Columbus, Ohie Br M; D

University of Dayton Dayton, Ghio

Bethlehonm, Pa, D

Point Park Colleve Pittshbureh, Pa, B

University of Pennsylvania Philadelphia, Pa. M; D

Lehieh University

fashington State University Pullman, Wash, M; D

-Data in the Table are taken from the Southern Regiona L
Board Computer Sciences Project, NS Inventory of Computers

a « Education

-Symbols used are B for bachelor's degree, M for master's degree, and
D for doctoral degree,

b
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TABLE tL Degree Programs in Infommution Processing Offered by Listed
Universities?

b
School DegreesLocation

Southern Illinois University Carbondale, fll. A

apata in the Table are taken from the Southern Regional Education
Board Computer Sciences Project, NSF Inventory of Computers

Bsymbols used are B for bachelor's degree, M for master's degree, and
D for doctoral degree,
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TABLE 04 Collegos Offering

School
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Do,

2

1? Data Proceso wn.

Location

John €, Cathoun Strte
College

Wm. L. Yancey State Junior College
Arizona AgWestern College
Phoenix College
Allan Hancock Colitcge
Bakersfield College
Cerritos College
Chabot College
Chaffey College
San Mateo dunior College District

El Camino College
Foothill Junior College District
Los Angeles Tr. Technical College

Orange Coast College
Pasadena City College
San Diego Junior College
San Jose City College
Southwestern College
Mesa College Main Campus

Otero Junior College
Southern Colorado State College
Trinidad State Junior College

Decatur, Ala. 35699

Bay Minette, Ala. 36507

Yuna, Arvin, 85564

Phoenix, Ariz, 835013

Santa Maria, Calif. 938454

Bakersfield, Calif. 93305

Norwalk, Calif. 90650

Hayward, Calif, 94545

Altaloma, Calif 91701

San Mateo, Calif. : 94402

94806Contra Costa Collese
Diablo Valley Colleg AS Five:

Ce

94523

EL Canino College, Calif. 90506

Los Altos Hills, Calif. 94022

Los Angeles, Calif. 90015

Costa Mesa, Calif. 92699

Pasadena, Calif. 91106

San Diego, Calif. 92101

San Jose, Calif. 95114

Chula Vista, Calif. 92010

Grand Junction, Colo. 81501

La Junta, Colo, 81050

Pueblo, Colo, 81005

Trinidad, Colo. 81082

(Table continues)
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TADLE

Location

Norwalh, Community College
Novwalh State Te cbuieal
Thame : Valley State

dunjor College of Broward County
Miami-Dade Junior Collere
North Junior College
Pensacola Junier College
st. Petersbure Junior College
Abraham Paldwin Agricultural

Black Ilawk College
Chicago City College
Danville Junior College
Kaskaskia College
Illinois Valley Community College
Morton Junior College
Rock Valley College
Southern Illinois University~-VTI
Elgin Community College
Triton College
Vincennes University
Butler County Community College
Eastern Kentucky University

Norwakh, Conn, Q6854

B. Norwalk, Conn, 06854

Norwich, Conn, 06360

Fort Lauderdale, Fla, $3514

Miami, Fla. 933156

Madison, Fla, 32340

Ponsacola, Fla, 62504

Clearwater, Fla. 933515

Tifton, Ga. 31794

Moline, lll. 61265

Chicago, Ill. 60601

Danville, Ill. 61832

Centralia, Ill. 62801

La Salle, Ill. 61301

Cicero, Ill. 60650

Rockford, Til, 61111

Carbondale, ill. 62901

Elgin, Ill. 60120

Northlake, Ill, 60164

Vincennes, Ind, 47591

El Dorado, Kan, 67042

Richmond, Ky. 40475

(Table continues)
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School oon ELON

Anne Arundel Corssunity C > : :

cr :

Rarford Junier Collere
1 Jt 3 atk Calle
Delta Collere
Fervis State College

Community College
Lunsing it ere
Macomb County Community Collere
Muskezon County Community College
Northwestern Michigan College
Schoolcraft College
Washtenaw Community College
Copiah Lincoln Junior College
Jefferson Davis Junior College
Central Missouri State College
Florissant Valley Community College
Meramec Community College
Forest Park Community College

Arnold. Md, 217012

Baltumore, "dc, 21299

Bel Air, Md. 21014

Nevionvalte, Vass, 02160

Bay City, Mich, 48710

Nwoon

Big Rapids, Mich, 49307

Flint, Mich, 483053

Metro Junior College of Kansas
City, Missouri

Missouri Southern College
New Hampshire Technical Institute
Ocean County College

Lansing, Wich, 49814

Warren, Mich, 48093

Muskegon, Mich, 49442

Traverse City, Mich. 49684

Livonia, Mich, 48151

Ann Arbor, Mich, 48107

Wesson, Miss, 39191

Gulfport, Miss. 39501

Warrensburg, Mo. 64093

St. Louis, Mo, 63135

St. Louis, Mo, 63122

St. Louis, Mo. 63110

Kansas City, Mo. 64111

Joplin, Mo. 64801

Concord, NH. 03301

Toms River, N.J. 08753

(Table continues)
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senool Location

Mereer Coucty a) 7 Vn}: Uoblie « Toe, NI, Gos08
New Mexico Junior Call : co NVM. &5240

New Nexico State University Univecsity Past, NM. 88001
CURY Manhatton Community College New York, N.Y. 10020

CUNY Kineshore Community College Brooklyn, N.Y. 11235

CUNY Nev York Cily Comunity
Coilege Brooriyn, N.Y, 11201

Genesee Comminity Colleve Batavia, N.Y. 34020

SURY Agricultural & Technical,
Alfred Alfrec. N.Y. 14862

SUNY Agricultural & Technical,
Canton Canton, N.Y. 13617

Farmingdale Farmingdale, N.Y, 11725

SUNY Agricultural & Technical,Morrisville Morrisville, N.Y, 13408

Auburn Community College Auburn, N.Y. 13021

Dutchess Community College Poughkeepsie, N.Y. 12601

Erie County Technical Institute Buffalo, N.Y. 14221

Hudson Valley Community College Troy, N.Y. 12180

Monroe Community College Rochester, N.Y. 14607

Hob

SUNY AgriculturalCobleskill 12043
+

SUNY Agriccultural -3

Nassau Community College Garden City, N.Y. 11530

Orange County Community College Middletown, N.Y, 10940

Suffolk Community College Selden, N.Y. 11784

(Table continues)
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school

Rockinghan Community Collcce NYO, 27875

Codieovbee, UC, 28725
Bismarck Junior N.D, 5850)
Novth Statc School of
Science Wahpeton, ND, Se075

Cuyhog Comunity College, Metro
Campus Cleveland, Ohic 44115

Sinclair Community College Dayton, Oio 45462
Central Orevon Corusunity Collece Reud, Ore. 97701

Harrisburg Area Covmunity Collece Pa, 171995

:

: r: : :

PY vy

A : :

Montgomery County Community College Conshohocker, Pa, 19248
Rhode Island Junior College Providence, R,I, 02908
Greenville Teacher's Cotlege Greenville, S.C. 29205
Richland Technical Education Cir, Columbia, S.C, 29205

Chattanoovza State TechnicalInstitute Chattanooga, Tenn, 37406

Cisco Junior College Cisco, Texas 76437

Cooke County Junior College Gainesville, Texas 76240

Dallas County Junior College

Del Mar College Corpus, Christi, Texas 78404

Grayson County Junior College Denison, Texas 75020

Navarro Junior College Corsicana, Texas 75110

Odessa College Odessa, Texas 79760

San Antonia College San Antonia, Texas 78212

District Dallas, Texas 75202

(Table continues)
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Seati}a Community Collece
Spokane Community College
University of Puerto Rico, Rio
Piedras

University of Puerto Rico,
Mavapuez

Midway, Wash, $5031

Seattle, Wash, €8122

2 College

Spokane, Wash, 9202

Rio Piedras, Puerto Rico 069931

Mayaguez, Puerto Rico 007068

TABLE 5B Colleges Offering an Associate Degree in Computer Science

School Location
Gadsden State Junior College
Jefferson State Junior College
Cornell University
Youngstown State University
Southwestern State College
Chattanooga State Technical
Institute

Columbia State Community Colleve

East Gadsden, Ala, 35903

Birmingham, Ala, 35215

Ithaca, N.Y. 14850

Youngstown, Ohio 44503

Weatherford, Okla, 73096

Chattanooga, Tenn. 37406

Columbia, Tenn, 38401
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Lk DD Collesos Degree in Compute
Technoloauy

Schoo] Lecation
Prairic State College Chicago Heights, Ill,
University of Evansville Evansville, Ind, 47704
Montgomery Junior College, Takoma
Park Takoma Park, Md, 20012

Montgomery Junior College,1tockville Rockville, Md. 20850
New York Institute of Technology New York, N.Y. 10023
Voorhees Technical Institute New York, N.Y. 10036
Ohio College of Applied Science Cincinnati, Ohio 45210

Allegheny Community College Pittsburgh, Pa, 15212

60411
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Alden, J.D. Graduate Enginecis---Who Nceds Them? Technology
Review, 72(8), 38-37, 1970,

4, System Devetupment Corporation. Health Care in an Urbanized
World, SDC Nusagzine, 10(3), 5-11, 1967.

o. American Nurscs Association. Facts About Nursing,
American Nurses Association, 1968.

6. International Da vomputer Census.
EDP Industry Rer

qT. Association of Computing Machinery. Graduate Assistantship Direc-
tory in the Computer Sciences 1970/71. New York, New York:
Association for Computing Machinery, 1970,

8. National Acadeny of Sciences-National Research Council, Office
of Scientific Personnel. Doctorate Records File.

9, National Academy of Sciences-National Research Council Committee

on Uses of Computers. Digital Computer Needs in Universities and

Colleges. Washington, D.C.: National Academy of Sciences-Na-

tional Research Council (Publication 1233), 1966

Association for Computing Machinery, Curriculum Committee on Com-

puter Sciences, Preliminary Recommendations for an Undergraduate

(Bachelor's) Degree Program in Computer Science. Communications

of the ACM, 1964,
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7/2\/70
K. H. OLSEN

TO: Tony Oettinger

Cc W. C. House

Recently | sent you a letter containing
the names of some people in small colleges who
we feel are particularly knowledgeable in
computers and might be of use for some of the
committee's projects. Here is a more complete
list that might be of use sometime.

Ken

DIGITAL EQUIPMENT CORPORATION
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COLLEGE/UNIVERSITY AREA

Dr. Dan Harmer

Dr. Graham Kimble

Mr. Rober Strickland
Dr. James C. Bowers

SECONDARY SCHOOL AREA

Walter Koetke

Miss Ann Waterhouse

PREP SCHOOL AREA

Richard Rader

Clifford Little
Bill Hronka

Georgia Tech

Carleton College
Berkshire Comm. College
Univ of So. Florida

Lexington H.S.
So. Portland H.S.

St. Mark's School
The Hill School

Pomfret School

Professor of Nuc Eng
Dir of Computer Cen.

Prof of Math

Proff of E.E.

Lexington, Mass

S. Portland, Maine

Southboro, Mass.

Pottstown, Pa.

Pomfret, Conn.
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INTEROFFICE MEMORANDUM
DATE: June 26, 1970

SUBJECT: SLAC

TO: Ted Johnson FROM: Ward MacKenziecc: Bob Savell
Allan Titcomb
Win Hindle DEPARTMENT: PDP-10 Marketing

Olsen
Ernie Frost
John Leng

As a result of discussions between the PDP-10 Product Line and
the Palo Alto District Office, a decision was made to respondwith a "no bid" to the SLAC Request for Quotation. This decision
was based upon the fact that the RFQ clearly indicated the pre-ference of the group which prepared the technical specification
to purchase a Sigma 5 system from Xerox Data Systems. The groupthat prepared the specification are currently users of an XDS 9300
computer.

The specification contained a number of items which would immediately
have made the PDP-10 non-specification compliant. For example, the
specification called for floating point double precision hardware
and other instructions which are part of the Sigma 5 instruction set
but not available on the PDP-10. The specifications called for 16
hardware priority interrupt levels in the CPU which is available
on the Sigma 5while only 7 levels are provided with the -PDP-10.
The performance specifications of the required peripheral devices
were exactly equivalent to XDS product line items. Finally, the
specification called for a 10K word background/foreground disc
oriented monitor which is available from XDS while we would have
been forced to quote a larger but more flexible multiprogramming
system.

:

:

Adam Boyarski, who was responsible for preparing the technical
specifications practically disappeared after the RFQ was released.
Our district sales people were unable to reach him even for luncheon

purchasing a PDP-10. My own observation after visiting Mr. Boyarski
prior to the release of the RFQ was that he was very familiar with
XDS equipment and in no rush to switch to DEC.

appointments which is an indication of how excited he was about

DIGITAL EQUIPMENT CORPORATION e MAYNARD, MASSACHUSETTS
DEC 5-1043-A



SLAC Page 2 June 26, 1970

I believe that the decision to "no bid" the SLAC system was sound.If we had bid the system initially in response to the RFQ, I be-lieve that we would have been technically eliminated as non-
specification compliant. By entering a "no bid", we have made itclear that we believe that the technical specification was im-
properly written if SLAC had truly desired DEC to bid. I believethat SLAC will have to weigh the merits of our proposal very care-fully now that we have been asked to submit a bid after formalbid closing. Submitting a bid initially would only have supportedthe solé sourcing of a Sigma 5 under the cover of a competitive bid.

jam



NATIONAL ACADEMY OF SCIENCES

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

28 December 1970

MEMO TO: All CS&E Board Members

FROM: Jack F, Kettler!

Tony has requested me to circulate the attached letter of transmittal
for the Perlis Report which incorporates the spirit and often the
letter of the comments received both before and at the December Board
Meeting,

Please indicate your approval or final comments and return to me by
6 January 1970.

Thank you for your attention to this request,

Attachment



DRAFT LETTER - 18 December 1970

Dr. Kent Curtis, Head
Computer Science and Engineering Section
Office of Computing Activities
National Science Foundation
Washington, D. C. 20550

Dear Dr. Curtis,
I hereby transmit to you an account of the conference on Computer

Science Education chaired by Dr. Alan Perlis in Annapolis, Maryland, in

July 1969, with the support of the National Science Foundation and under

:

the sponsorship of the Computer Science and Engineering Board.

The purpose of the conference was to prepare for the National Science

Foundation a report on computer science education in the United States, with

particular attention to graduate education in computer science and to education

in software and hardware systems. Explicit relations were to be developed

among the expected needs for these types of education, the resources re-

quired to meet these needs under various response alternatives, and courses
1

and programs responsive to the needs.

The conference proceedings present data, depict an approach to

educational planning and illustrate types of analyses which the Board

believes can be useful adjuncts to educational planning and management

in the computer field.
However, in transmitting these proceedings, the Board also wishes to

stress:
1. That a majority of the conferees interpreted their charge as

dealing, as they put it, "orincipally with the education of those who

will teach computer science in bachelor's degree and graduate level pro-

grams and staff the larger, more scientifically oriented computer installa-

tions," while "a number of participants regarded this limitation on

conference scope aS a serious mistake."



DRAFT LETTER - page 2

2. That the conference was held at a time before the full effects

of the current national economic situation on the demand for scientific
and technical personnel of all types could b foreseen. While this may

be only a temporary situation, it does change the models used for fore-

casting demand.

3. That difficulties in determining and projecting how many computers

are installed in the U.S., and flow many computer science degree holders

are needed per installation also create an unknown margin of error in

the demand models.

Consequently, the Board regards the "Goals and Guidelines for the

Planning of Four-Year College and Graduate Programs in Computer Science"

resulting from this conference as only partial ones to be interpreted

in the light of the foregoing comments. 1

Sincerely yours,

Anthony G. Oettinger
Chairman

Computer Science and Engineering Board

AGO: ch m



OCT <2 1970

18
Poughkeepsie, New York 12602

Office of Vice President October 22, 1970

Memorandum to: COSEB

Subject: Security Panel

At our last meeting in September, I outlined the general concepts
in mind, highlighted a draft of the panel charter distributed to
those assisting me, and reviewed their comments concerning the
draft.

Attached is the latest version of the panel charter for your review
and comment. I hope to present this to the assembled board at our
December meeting and request your response, aye or nay, as
quickly as possible.

Sincerely,

rier A HaddadJ

JAH/k

Attachment



DATA SECURITY

A computer system can be defined as a collection of people, devices, pro-

cesses, and procedures assembled to process information, The security
of this information is then a function of the measures taken by each mem-

ber of the system.

We should think of data security as: the availability of hooks and features

of hardware and software which allow users to do system engineering and

obtain configurations, procedures, and operations which allow the desired

profile of security considering the environment, application, and set of
threats

threats extant now and in the future.

Data security must not be confused with data privacy. It is important to

understand that privacy and security are not synonyms nor is one a part

of the other. Privacy is the claim of individuals, groups, or institutions

to determine when, how, and to what extent information about them is

communicated to others. i Security is protecting the integrity of the data

by such means as physical protection (i.e. locked rooms), environmental

protection (i.e. electromagnetic shielding), encrypting data, operating

system procedures, etc. Portions of this protection must be provided by

both the computer industry and the users of the systems.

1, Westin, A.E., "Privacy & Freedom", Atheneum, New York 1967
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.Concern for the security of data, that is, its safety from unauthorized

disclosure (whether accidental or intentional), from modification and

from destruction, has been limited until quite recently to a few pro-

fessionals involved in the application of computers to specific objectives.

There is also an awareness by the management of major enterprises of

their dependence on the integrity and continued availability of data in their

systems, The growth of these concerns suggests the need for an objective

evaluation of the ability of the users of computer systems to determine

and to achieve an adequate level of data security now or in the reasonably

near future.

The efficiency and effectiveness of many federal, state, and local govern-

ment functions will depend on the timely availability of information.

Legislation or other controls extended in an emotional response to the

privacy and/or security issue, may so limit the use of electronic data pro-

cessing as to preclude its use in many of these important applications.

Similarly, overly restrictive controls can adversely and seriously impact

the operation of essential commercial enterprises, such as retail credit.

Conversely, unless necessary legal constraints are provided, taking into

account the limitations of today's and tomorrow's technologies in providing

data security, it may be impossible to establish important new computer

applications such as regional, state, or national banks of medical records.
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The growing importance of data security in both the public and private

sectors, the dangers inherent in both overly restrictive and, conversely,

inadequate legislative controls all suggest the necessity of a thorough

study of the following items:

1, Identification of the possible types of data security
violations.

2. Assessment of the availability and adequacy of

security measures in computer hardware and sup-

porting programs.

3. Identification of those security measures best, or

of necessity, provided through physical security

or operational procedures,

In view of the rapidly growing importance of data security as a technological

problem with far reaching social, financial, and legal implications, it is

appropriate that there be established a committee of the Computer Science

and Engineering Board to conduct the recommended study and to prepare

recommendations for further action by that Board.
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NATIONAL ACADEMY OF SCIENCES
2101 CONSTITUTION AVENUE

WASHINGTON, D.C. 20418

3 June 1971

Digital Equipment Corporation
899 Main Street
Maynard, Mass. 01754

ATTN: Security Officer

This is to inform you that the Consultant Agreement
between your Facility and Mr. Kenneth Olsen
insofar as it pertains to the National Academy of Sciences,
is no longer necessary and may be terminated in this con-
nection .

Sincerely yours,

John P. Gillis
Security Officer

cc: DCASR, Boston, Mass
Mr. K. Olsen
Mr. J. F. Kettler, JH 840
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NATIONAL ACADEMY OF SCIENCES

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

March 12, 1971

Mr. Kenneth Olsen
President
Digital Equipment Corporation
146 Main Street
Maynard, Massachusetts 01754

Dear Mr. Olsen:

It was with considerable pleasure that I learned of
your appointment to the President's Science Advisory
Committee. With equal regret, do I accept your resignation
from membership with the Computer Science and Engineering
Board.

Please know of our sincere appreciation for your most
respected contributions to the Board and the Academy over
the many months of service. I wish you well in the new

position of public service you have undertaken; may your
service with PSAC be equally contributive, interesting, and

professionally rewarding. I look forward to our new associa-
tion with distinct pleasure.

Sincerely yours,

Philip Handler
President
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FEB 19 Reep
DIGITAL EQUIPMENT CORPORATION

MAYNARD, MASSACHUSETTS

KENNETH n OLSEN i

PRESIDENT j

. February 4, 1971

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

Dear Tony:

| have just been appointed to the President's Science Advisory
Committee. | feel most flattered by this, but it was with consid-
erable reluctance that | accepted this task because of the great
responsibility in running a corporation in times like these.

:

Because of this added demand on my time, feel | will have to
resign from the Computer Science and Engineering Board. 1 think
my term ends in three or four months anyway. | would like to be

kept up-to-date on the Board's activities and would like to visit
once in a while if that is possible.

Sincerely yours,

21671 A
Dear Ken,

in the mail(mine, yours or the US's) is a note from Tony responding
to your closing sentence, in the positive, of course.

Ce: Dre WarrenC. House hile we think it is tremendous that you have
been selected for PSAC. Perhaps some of the future PSAC activities will not 4
so distant as they have been in the past. If I can do anything at all to helg,
please let me know. If I encounter information that might be of use to you in
your PSAC role, I'll certainly send it along. I'm sure fony will do the same.

SomewheréKHO/d
: : : :

: :

o

Warreneecse

cc: Tony, John



Kenneth H. Olsen, President

Mr. G. D. Mead
Business Manager
National Academy of Sciences
2101 Constitution Avenue
Washington, D. C. 20418



NATIONAL ACADEMY OF SCIENCES
2101 CONSTITUTION AVENUE

WASHINGTON. D.C. 20418
PREPARE IN DUPLICATE -

Forward original to
Business Manager;
retain carbon for
applicant's records

MEMORANDUM TO: Business Manager

FROM: Please Print or Type
Name of Traveler Kenneth H. Olsen

Academy Unit Computer Science and Engineering Board

RE: Beneficiary Designation for
Travel Insurance Coverage

In respect to any insurance coverage to which I am entitled while
traveling on business of the Academy, the proceeds of such coverage
should be paid to the following beneficiary:

Name Mrs. Aulikki Olsen
Relationship to
the Traveler Wife

Home Address Weston Road

lincoln, Massachusetts 01773

It is understood that this beneficiary designation will remain in
effect until subsequently changed by me by execution of another beneficiary
designation form.

Signature of
Traveler

Date fecember 19, 1969



NATIONAL ACADEMY OF SCIENCES
2101 CONSTITUTION AVENUE PREPARE IN TRIPLICATE -

WASHINGTON. D.C. 20418 Forward original to
Business Manager; one
carbon to Head of Unit
responsible for the
trip; retain one carbon
for applicant's record.

MEMORANDUM TO: Business Manager

FROM: Please Print or Type
Name of Applicant Kenneth Olsen

Academy Unit Computer Science and Engineering Roard

RE : Application for FOREIGN TRAVEL INSURANCE
COVERAGE for time spent on personal leave
and/or for accompanying dependent.

In accordance with the provisions of the Academy's Group Travel
Insurance Policy, as related to international travel, I hereby apply
for personal coverage during the trip described below which is pri-
marily on Academy business, as follows:

X
Full coverage for the estimated amount of time
during the trip spent on personal leave or
business not related to the Academy:

Estimated Dates

Total No. of Days

(NOTE: Beneficiary designation has been previously
filed or a
wise proceeds are payable to the estate of
the applicant)

Coverage for the following dependents accompanying
me on the internat ional trip described herein during
the period for which these dependents are not entitled
to reimbursement
Academy: (If more
on reverse hereof,
each additional dependent)

Name of Dependent

Relationship to Applicant

ccompanies this application, other-

f travel expenses for the trip by the
than one dependent, please provide
all information required below for

Home Address
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Beneficiary of Dependent

Relationship to Dependent
Home Address

Estimated Dates Coverage
Required

Estimated No. of Days of
Coverage Required

Description of Trip:

Purpose of Travel

Proposed Itinerary
Estimated Inclusive Dates: Departure Return

It is understood that this coverage is available provided I reimburse
the Academy for the premium costs thereof at 75 per day, per person. It
is also understood that I will specify on the travel voucher submitted for
reimbursement of expenses of this trip the actual number of days of personal
leave or dependent coverage, and show as a reduction of my claim for reim-
bursement of travel expenses the total premium due for this personal travel
insurance coverage.

Signature of
Traveler

Date



MEMORANDUM TO:

FROM:

RE:

In accordance with the provisions of the Academy's Group TravelInsurance Policy, as related to international travel, I hereby applyfor personal coverage during the trip described below which is pri-marily on Academy business, as follows:

NATIONAL ACADEMY OF SCIENCES
2101 CONSTITUTION AVENUE PREPARE IN TRIPLICATE -WASHINGTON. D. 20418 Forward Original to

Business Manager; one
carbon to Head of Unit
responsible for the
trip; retain one carbonfor applicant's record,

:

Business Manager

Please Print or Ty
Name of Applicant
Academy Unit C Sv SA-
Application for FOREIGN TRAVEL INSURANCE
COVERAGE for time spent on personal leaveand/or for accompanying dependent.

pe

Full coverage for the estimated amount of timeduring the trip spent on personal leave orbusiness not related to the Academy:
Estimated Dates 4

Total No. of Days ave aAr

(NOTE: Beneficiary designation has been previouslyfiled or accompanies this application, other-wise proceeds are payable to the estate ofthe applicant)

Coverage for the following dependents accompanyingme on the international trip described herein duringthe period for which these dependents are not entitledto reimbursement of travel expenses for the trip by the
Academy: (If more than one dependent, please provide,on reverse hereof, all information required below for 4each additional dependent)

Name of Dependent

Relationship to Applicant
Home Address



Beneficiary of Dependent
Relationship to Dependent.
Home Address

Estimated Dates Coverage
Required

Estimated No. of Days of
Coverage Required

Description of Trip:
Purpose of Travel a on4

Proposed Itinerary
Estimated Inclusive Dates: Departure Return

It is understood that this coverage is available provided I reimbursethe Academy for the premium costs thereof at 75 per day, per person. Itis also understood that I will specify on the travel voucher submitted forreimbursement of expenses of this trip the actual number of days of personalleave or dependent coverage, and show as a reduction of my claim for reim-bursement of travel expenses the total premium due for this personal travelinsurance coverage.

Signature of
Traveler

Date
:



NATIONAL ACADEMY OF SCIENCES
2101 CONSTITUTION AVENUE

WASHINGTON. D.C. 20418

8 December 1969

TO: Computer Science & Engineering Board
Panel Members

FROM: A. R. Lytle
. SUBJECT: Insurance

The attached information on Travel Insurance is sent for
your information. Please note the special form for
"Assignment" if you wish different from "Estate", The
form, if signed, should be sent to Mr. G. D. Mead,Business Manager of the Academy.

ARL/1aa



NATIONAL. ACADEMY OF SCIENCES
2101 CONSTITUTION AVENUE

WASHINGTON, D.C. 20418

October 22, 1969

MEMORANDUM TO: Heads of Offices

FROM: Robert H. Harvey
Assistant Business Manager

RE: Travel Insurance

We are pleased to announce that the Council of the Academy authorized,effective July 1, 1969, full travel insurance coverage for all persons
traveling on Academy business both within and without the United States.
The cost of the coverage is borne by a general indirect cost account,
except for coverage provided for the time spent on personal leave during
an international trip, which is described below. Attached is an excerpt
from the major provisions of the policy which set forth the terms and
conditions of the coverage. The following is in explanation or ampli-
fication of the technical terms of the policy:

1. In general, the five classes of persons eligible to be insured
under the policy are:

members of the AcademiesClass I

Class II - employees of the Academies, including
members of the employees' immediate
family, when such family members are
reimbursed for their travel expenses

Class III - board, panel and committee members

Class IV - consultants

Class V - other persons officially appointed or
designated by the Academies to par-
ticipate in an Academy activity

2. Persons who receive travel grants from the Academies are not covered
by this insurance, unless they meet one of the definitions of
eligibility and provided that travel is on the business of the
policyholder as defined in the policy.

3. In general, if an individual meets the eligibility requirements
and is entitled to reimbursement of his travel expenses for a
trip, he is deemed to be "on business of the policyholder".
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Trips that are combined with a vacation, other personal business,or the business of other institutions, may create some difficultyin determining whether an accident occurred while the person was
on business of the Academy. If an accident should occur and a
claim arise from such a trip, we shall process the claim and seek
an interpretation or ruling by the insurance carrier and assistance
of the Academy legal counsel in determining whether the terms of
our policy apply.

4. The definition of an international trip is intentionally broad
so as to cover any trip on Academy business outside the traveler's
home country. His home country is considered to be his country
of residence at the time of the trip; thus, any committee member
residing in a foreign country who is requested to attend a meeting
in the United States would be covered under the international tripdefinition. Similarly, a member of the Academy staff in Japan
who attends a meeting in the United States would be covered.
Travel to Alaska and Hawaii would be considered a domestic trip;travel to Puerto Rico, Guam or other United States territories
(except, of course, the District of Columbia) and to Canada and
Mexico would be considered international trips.
The definition of a domestic trip is sufficiently broad to cover
a trip to Bethesda, Gaithersburg, Beltsville, and other suburban
areas outside the District of Columbia, provided the trip meets
all the other requirements of the policy.

5.

The sickness benefits apply only to international travel at which
time there is a $50 deductible payable by the insured person
applicable to expenses arising from sickness. There is no benefit
payable because of death due to sickness; the death benefit pro-
vision is applicable only in the event of death resulting from
an accident.

6.

The coverage is effective for travel by any form of public or
private conveyance, and includes chartered, private and military

7.

aircraft, provided: (1) the traveler is not an operator or a
member of the crew; (2) the aircraft at the time of the accident
was used for transporting passengers only; and (3) the aircraft
was not rocket propelled.

In the case of international travel, the traveler may obtain
coverage for the time during the trip he expects to be on personal
leave, and for his family members accompanying him on the trip
provided he reimburses the Academy for the premium cost of the
coverage at the rate of 75 per person, per day. This coverage which
is not automatic, must be selected prior to a trip by the traveler
and his plans must be recorded on prescribed forms.

8.

In the case of death of an insured person, the benefit payment
will be made to the estate of the insured unless there is on file
with the Office of the Business Manager, a specific beneficiary

9.

designation.
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10. Medical expenses incurred as a result of an accident occurringwhen an individual is covered by the policy and medical expensesincurred because of sickness incurred during an international
trip are reimbursable up to the limit specified in the policy.
However, the medical expenses that are reimbursable under this
policy are only those which are in excess of such expenses re-
imbursable from any other source, such as Blue Cross~Blue Shield,
Medicare, employee group health insurance plans, an individual's
private medical plan, a state or Federally sponsored medical
program, etc.

As to the administration of the plan, we request that you observe
the following:

A. Coverage is automatic, except as noted in 8 for personal travel
and family members. It requires no action prior to a trip, exceptas follows:

(1) Each person who desires to designate a beneficiary
should complete the appropriate form. This does not
have to be done for each trip. A beneficiary
designation once made will remain in effect until
subsequently changed by the person.

(2) If an individual is to engage in international travel,
and desires to obtain coverage for the time during
which he expects to be on personal leave or for his
family members accompanying him on the trip, he must
apply for such coverage on prescribed forms. The
premium for this personal coverage will be deducted
from his travel expense voucher. The application form
for personal coverage should be prepared in triplicate,
with the original forwarded to the Office of the
Business Manager prior to the trip; one copy retained
in your office to attach to the travel voucher as
evidence for deducting the premium cost and the third
copy is for the traveler's records.

B. There are no prescribed forms for making claims. In the event of
death, the Office of the Business Manager should be notified so
that official notification can be given to the insurance carrier.
In the event of a medical claim, the traveler should submit
receipted bills indicating the amount paid from other sources,if any, and the balance claimed under this policy.

C. You should provide all persons eligible for coverage under the
policy, with a copy of this memo and the attached excerpt from
the policy and the beneficiary designation form. In the case
of international travel, you should also provide the traveler
with the application form for personal coverage.
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D. Administration has been simplified so that we do not have to be
notified of the actual dates of travel as previously required
under the foreign travel insurance plan in effect prior to
July 1, 1969. Future premiums will be based on our analysis of
actual travel performed during a designated period of time.

Please let me know if you need any additional information or clarifica-
tion. You should also advise me as to the number of copies of the excerpt
and forms you require at this time.

RHH: rv



NATIONAL ACADEMY OF SCIENCES

GROUP TRAVEL INSURANCE

July 1, 1969

COVERAGE

Part I. ACCIDENTAL DEATH, DISMEMBERMENT AND LOSS OF SIGHT

Principal Sum $100,000

Part II. BLANKET MEDICAL EXPENSE - ACCIDENT Limit 5,000

Part III. Applicable only to "International
Trip Definintion" Losses

BLANKET MEDICAL EXPENSE - SICKNESS Limit 5,000
Deductible Amount 50

PART IV. PREPARATION AND TRANSPORTATION OF REMAINS
Limit 2,000

Part V. PERSONAL DEVIATION "INTERNATIONAL ONLY"

Principal Sum 100,000

Blanket Medical Expense-Accident Limit 5,000

Blanket Medical Expense~Sickness Limit 5,000
Deductible Amount 50

BENEFICIARY DESIGNATION: As on file with the Policyholder, or;
the Estate of the Insured Person

AGGREGATE LIMIT OF INDEMNITY: $1,000,000
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The Home Insurance Company, New York, New York hereby agrees with the
Policyholder designated in the Schedule on page 1, hereinafter called
the Policyholder, to pay benefits to the extent provided as to each
Insured Person (hereinafter defined) and hereinafter individuallycalled Insured Person for certain losses specified in the Benefit
Provisions, subject to all the provisions, conditions, and exclusions
of this Policy.
The term "injuries" as used in this Policy mean accidental bodily
injuries of an Insured Person which are the direct and independent
cause of the loss and occur while this Policy is in force as to such
person and while such person is on a trip "on business of the Policy-
holder" and under circumstances and in the manner specified in the
provision captioned "Description of Hazards", hereinafter called
"such injuries".
The term "sickness"as used in this Policy means sickness or disease
of an Insured Person contracted while this Policy is in force as to
such person and while such person is on a trip "on business of the
Policyholder", hereinafter called "such sickness".

ELIGIBILITY

The class of persons eligible to be insured under this Policy includes
and is limited to persons who are included in one of the following
classes:

Class I - includes and is limited to persons who are
individually classified as a Member who is
elected by the Policyholder;

Class II - includes and is limited to persons who are
directly employed by and working on a full-
time basis for the Policyholder and are compen-
sated for such services by the Policyholder on
a United States currency payroll, and persons
who are members of the immediate family of such
full-time employee, provided such family members
are entitled to reimbursement by the Policyholder
of their travel expenses;

Class III - includes and is limited to persons who are
individually classified as a member of a Board
or Panel of the Policyholder, not included in
Class I or Class II;

Class IV - includes and is limited to persons who are
individually classified as a paid or non-paid
consultant of the Policyholder, not included
in Class I, Class II or Class IIT; or

Class V - includes and is limited to persons who are appointed
or designated by the Policyholder to participate in a
regularly scheduled activity that is sponsored by the
Policyholder, and not included in Class I, Class II,
Class III or Class IV.

2



TERMINATION OF INDIVIDUAL INSURANCE

All insurance under this Policy, including insurance with respect to
every Insured Person, shall terminate when this Policy ceases to be in
force; and prior thereto, insurance with respect to any Insured Person
shall terminate when such person ceases to be eligible for coverage
under this Policy. (See provision captioned "Eligibility"). This
Policy shall cease to be in force at the expiration of the Policy Term
for which the premium has been paid if the Policyholder fails to pay
the required premium for the next succeeding Policy Term by or in advance
of the premium due date for such term, except as provided in the pro-
vision captioned "Inadvertent Error".

Termination of insurance with respect to any Insured Person shall be
without prejudice to any claim originating prior to the effective date
of such termination.

DEFINITION OF "ON BUSINESS OF THE POLICYHOLDER"

The words "on business of the Policyholder" as used herein means an
assignment by or with the authorization of the Policyholder for the
purpose of furthering the business of the Policyholder but do not
include regular travel between the residence of the Insured Person
and the Policyholder's place of business where the Insured Person is
employed, nor any activity of the Insured Person while on vacation or
leave of absence, except that the Insured Persons traveling to and
from the Policyholder's field office in Japan, including travel
incident to home leave approved by the Policyholder shall be deemed
to be "on business of the Policyholder" during the days of travel for
which expenses for subsistence, or per diem in lieu thereof, are re-
imbursed to the Insured Person by the Policyholder in accordance with
the Policyholder's usual travel policies and procedures.

"INTERNATIONAL TRIP" DEFINITION

A trip shall be deemed to have commenced when the Insured Person leaves
his place of residence or place of business, whichever occurs last, for
the purpose of going on a trip, the destination of which requires the
Insured Person to travel outside the country of his residence and shall
continue until such time as the Insured Person returns to his residence
or place of employment, whichever occurs first.

"DOMESTIC TRIP" DEFINITION

A trip shall be deemed to have commenced when the Insured leaves his
residence, or place of regular employment for the purpose of going on

such trip, provided such trip requires the Insured Person to travel
outside the corporate limits of the town or city in which he is
regularly employed or has his residence, whichever occurs last, and

shall continue until such time as he returns to his residence or
place of regular employment, whichever occurs first.
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DESCRIPTION OF HAZARDS

The hazards against which insurance is provided include and are limited
to certain losses specified in the Benefit Provisions and resulting from
"such injuries" sustained by an Insured Person provided "such injuries"
(1) occur while such person is "on business of the Policyholder", and
(2) are in consequence of and occur during the course of a trip, and
provided further that the hazards against which insurance is provided
shall not include losses resulting from injuries occurring in consequence
of travel or flight in any aircraft, except losses (with respect to
which coverage is otherwise afforded under this Policy) resulting from
"such injuries" occurring while such person is riding as a passenger in
(including boarding or alighting from), and is not an operator or member
of a crew of:

(A) an aircraft operated on a regular, special, or chartered
flight, by a scheduled airline licensed for the transpor-
tation of passengers for hire and maintaining regular
published schedules for passenger service, provided such
scheduled airline then holds a Certificate of Public Con-
venience and Necessity issued by the duly constituted auth-
ority of the Government of the United States, or then holds
an equivalent Certificate issued by the duly constituted
governmental authority having jurisdiction over scheduled
airlines in the country of its registry; or

(B) any tried, tested and approved (1) civilian aircraft, other
than that described in subparagraph (A) above, having a
valid and current "airworthiness certificate" issued by the
duly constituted governmental authority having jurisdiction
over civil aviation in the country of its registry, or
(2) military aircraft which is then used for transportation
of passengers only and not for any purpose such as testing,
experimenting, or any other purpose except the sole purpose
of transportation of passengers; provided that in each
instance, such aircraft (a) is being operated at that time
on orders of competent authority, and (b) is piloted by a
person who then holds a valid and current Certificate of
Competency or its military equivalent of a rating authori-
zing him to pilot such aircraft and (c) is not a rocket-
propelled aircraft, and (d) is not engaged in flying which
requires a special permit or waiver from an authority
having jurisdiction over civil aviation, even though granted,
unless previously consented to in writing by the Company,
and (e) is not an aircraft owned or leased by the Policyholder.

The words "airworthiness Certificate" shall mean that airworthiness
certificate issued by the Civil Aeronautics Administration of the
United States which permits transportation of passengers in such air-
craft or the equivalent of such certificate issued by the governmental
authority having jurisdiction over civil aircraft in the country of its
registry.
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BENEFIT PROVISIONS

Part I. DEATH, DISMEMBERMENT, AND LOSS OF SIGHT - ACCIDENT

If "such injuries" shall, within 365 days after the date of accident
result in any loss enumerated in this Part, the Company will pay the
sum set opposite such loss but under this Part not more than the sum
specified for one such loss sustained (the largest, if more than one)shall be paid for all such losses sustained by one Insured Person and
resulting from one accident.

For Loss of:

Life The Principal Sum
Both Hands or Both Feet or
Sight of Both Eyes The Principal Sum

One Hand and One Foot The Principal Sum
Either Hand or Foot and
Sight of One Eye The Principal Sum

Either Hand or Foot One-half The Principal Sum
Sight of One Eye One~half The Principal Sum

"Loss", as used in this Part, with regard to hands or feet means actual
severance through or above wrist or ankle joints, and with regard to
eyes means entire and irrecoverable loss of sight.

Payment under this Part shall not affect the right to any indemnity
payable under Part II of this Policy.

Part II. BLANKET MEDICAL EXPENSE - ACCIDENT

If "such injuries" shall require treatment by a physician or surgeon,
hospital care, or the employment of a trained nurse, or other related
medical expenses, the Company will pay the actual expense of such
treatment and hospital and nursing care incurred within 52 weeks from
the date of the accident, which is in excess of any other benefits
paid or payable under any other medical reimbursement plans, Federal,
State, Private, and/or Employer sponsored, but not exceeding the
Blanket Medical Expense - Accident Limit specified in the Schedule,
on page 1, for all such expenses on account of injuries sustained by
one Insured Person resulting from one accident.

Part III. APPLICABLE ONLY TO "INTERNATIONAL TRIP DEFINITION" LOSSES

BLANKET MEDICAL EXPENSE - SICKNESS

If "such sickness" shall require treatment by a physician or surgeon,
hospital care or the employment of a trained nurse or other related
medical expenses, the Company will pay the actual expense of such
treatment and hospital and nursing care in excess of the deductible
amount, which is in excess of any other benefits paid or payable under
any other medical reimbursement plans, Federal, State, Private, and/or
Employer sponsored, but not exceeding the Blanket Medical Expense -

Sickness Limit specified in the Schedule, on page 1, for all such
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BENEFIT PROVISLONS

Part III continued

expenses on account of sickness of one Insured Person, provided, however,that insurance under this Provision shall cover only the actual expensesincurred within 52 weeks from the date the first such expense was in-
curred.

Part IV. PREPARATION AND TRANSPORTATION OF REMAINS

In the event of the death of the Insured hereunder, which occurs within the
term of the Policy as to such Insured, the Company will pay the actual
charges for preparing and transporting to and from their homes "in accor-
dance with applicable requirements" the remains of any such person who may
die while away from their home but not to exceed Two Thousand Dollars
($2,000.00) per Insured Person. These benefits are in addition to any
other benefits payable under the terms of this Policy.

Part V. PERSONAL DEVIATION

Notwithstanding any provision, and in consideration of the payment of the
premium as determined from the Premium Rate Schedule shown below which
is a part of this contract, and subject to all the conditions of the con-
tract, the benefits payable by reason of "such injury" or "such sickness"
are hereby extended to include "such injury" or "such sickness" sustained
while the Insured Person is on personal leave while in foreign travel
status. Family members shall be deemed eligible for the extension of
coverage herein described in consideration of the premium as determined
from the Premium Rate Schedule below, notwithstanding the fact that travel
expenses with respect to such family members are not reimbursable by the
Policyholder. Personal leave means those periods of time in which the
Insured Person is neither assigned to nor authorized with the purpose of
furthering the business of the Policyholder for which neither expenses for
subsistence, nor per deim in lieu thereof, are reimbursed to the Insured
Person by the Policyhalder in accordance with the Policyholder's usual
travel policies or procedures.

Foreign travel status exists when the Insured Person is on a trip as
defined in the paragraph "International Trip", but only if the Insured
Person is outside the country of which he is a national.

The premium rate for this part shall be seventy-five cents ($.75) per
person per day or any part thereof. The Policyholder shall report all
premiums on a quarterly basis.

AGGREGATE LIMIT OF INDEMNITY

In case losses for which benefits are payable under the provision captioned
"Death, Dismemberment, and Loss of Sight - Accident", shall be sustained by
more than one person as a result of one accident or disaster, the Limit of
the Company's liability for all such losses in the aggregate is the amount
of the Aggregate Limit of Indemnity specified in the Schedule, on page l.
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Aggregate Limit continued

If the aggregate limit is insufficient to permit payment of the sum
specified and otherwise payable with respect to every such loss re-
sulting from such one accident or disaster, the Company will be liable
only for the proportionate amount of the sum specified and otherwise
payable with respect to each such loss as the Aggregate Limit of
Indemnity bears to the total amount of all such sums in the aggregate
otherwise payable on account of all such losses resulting from such
one accident or disaster.

EXCLUSIONS

A. The Accident insurance under this Policy shall not cover suicide
sane or insane or any attempt thereat, hernia of any type or the con-
tracting of disease; nor shall it cover any loss caused by or resulting
from disease or medical or surgical treatment therefor except pus form-
ing infection which shall occur through an accidental cut or wound.

B. The Sickness coverage (Part III, page 1) shall not cover any loss
resulting from:

1. Accidental bodily injuries
2. A trip other than as described in "International

Trip" definition (Page 3)

C. The insurance under this Policy shall not cover any loss caused by
or resulting from declared or undeclared war or any act thereof; nor
shall this Policy cover any expense incurred for any of the following:
(1) eye refraction, eye glasses, precription therefore or equipment for
corréctive treatment of sight, (2) services rendered incident to engage-
ment or employment by a physician, nurse or other person engaged by or
employed by the Policyholder, (3) dentistry, dental X-rays, or services
of a dentist, except such expenses for which benefits are provided under
Part II for treatment of "such injuries" to the jaw and for dentistry
required on account of "such injuries" to sound natural teeth, or (4)
injuries occurring while the Insured Person is in or on, or in falling
or otherwise descending from or with, any aircraft, other than under
circumstances fulfilling the conditions for coverage in accordance with
the "Description of Hazards", (5) any medical loss which is paid or
payable under any other medical reimbursment plans, Federal, State,
Private, and/or Employer sponsored.

GENERAL PROVISIONS

This Policy and the application of the Policyholder shall constitute the

entire contract between the parties. All statements made by the Policy-
holder shall be deemed representations and not warranties and no such

statement shall avoid the insurance or reduce benefits hereunder unless
such statement is contained in a written application signed by the Policy-
holder. No agent has authority to change this Policy or to waive any

of its provisions. No change in this Policy shall be valid unless approved

by an officer of the Company and such approval be endorsed hereon or

attached hereto.
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General Provisions continued

Written notice of claim must be given to the Company within twenty daysafter the occurrence or commencement of any loss covered by the Policy.
Such notice given by or on behalf of the Insured Person or the beneficiary
to the Company at New York, New York, or to any authorized agent of the
Company, with information sufficient to identify the Insured Person shall
be deemed notice to the Company.

Failure to give notice within the time provided in this Policy shall not
invalidate any claim if it shall be shown not to have been reasonably
possible to give such notice and that notice was given as soon as was
reasonably possible.
The Company, upon receipt of such notice, will furnish to the claimant
such forms as are usually furnished by it for filing proofs of loss.
If such forms are not so furnished within fifteen days after receipt of
such notice, the claimant shall be deemed to have complied with the re-
quirements of this Policy as to proof of loss upon submitting within
the time fixed in the Policy for filing proofs of loss, written proof
covering the occurrence, the character and the extent of the loss for
which claim is made.

Written proof of loss must be furnished to the Company within ninety days
after the date of the loss for which claim is made. Failure to furnish
such proof within the time required shall not invalidate nor reduce any
claim if it was not reasonably possible to give proof within such time,
provided such proof is furnished as soon as reasonably possible and in
no event, except in the absence of legal capacity, later than one year
from the time proof is otherwise required.

All indemnities payable under this Policy will be paid immediately upon
receipt of due written proof of loss.

Indemnity for loss of Life of an Insured Person will be payable to the
beneficiary or beneficiaries specified in the beneficiary designation
referred to in the Schedule (on Page 1) of this Policy. If no such
designation is then effective, such indemnity shall be payable to the
estate of the Insured Person. Any other accrued indemnities unpaid at
the Insured Person's death may, at the option of the Company, be paid
either to such beneficiary or to such estate. All other indemnities
will be payable to the Insured Person.

If any indemnity of this Policy shall be payable to the estate of the
Insured Person or to an Insured Person or beneficiary who is a minor
or otherwise not competent to give a valid release, the Company may
pay such indemnity up to an amount not exceeding $1,000 to any relative
by blood, or connection by marriage of the Insured Person or beneficiary
who is deemed by the Company to be equitably entitled thereto. Any
payment made by the Company in good faith pursuant to this provision
shall fully discharge the Company to the extent of such payment.

The Company at its own expense shall have the right and opportunity to
examine the person of the Insured Person when and as often as it may
reasonably require during the pendency of a claim hereunder and to make
an autopsy in case of death where it is not forbidden by law.
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General Provisions continued

The right to change of beneficiary is reservedto the Insured Person and
the consent of the beneficiary or beneficiaries shall not be requisite
to change of beneficiary or beneficiaries.
No action at law or in equity shall be brought to recover on this Policy
prior to the expiration of sixty days after written proof of loss has

Nobeen furnished in accordance with the requirements of this Policy.
such action shall be brought after the expiration of three years after
the time written proof of loss is required to be furnished.
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NATIONAL. ACADEMY OF SCIENCES
2101 CONSTITUTION AVENUE

WASHINGTON, D.C. 20418

24 November 1969

TO: Mr. Kenneth Olsen

FROM: A. G. Oettinger

Dear Ken,

It now looks fairly promising that Ron Wigington's Information
Systems Proposal to the Council on Library Resources will be accepted
and that Wigington's planning group can get off the ground fairly soon.

As Wigington's work progresses it is very likely to concern itself
with areas that I know you are interested in, on the basis of some of my
visits with you in Maynard.

I should therefore be grateful if you would assume a role similar
to that which Rosser and Evans played with Carter's panel and Baer and

Meyer with respect to Lew Billig's.
I am therefore taking the liberty of asking Ron to keep you informed

on Library Resources and of any other background material he thinks relevant
and henceforth copy you on significant correspondence and other materials.
I would hope that you would also sit in on some of their meetings. Pre-
sumably they will follow the practice of scheduling these to coincide with
Board meetings so that you will have the option of attending both or in
critical cases where your time is short, attending one or the other, de-
pending on your interest and criticality of matters that might come before
either the panel or the full Board.

Councilby sending you a copy of the proposal that is going to the

If you would like further information, I'd be happy to discuss this
with you further on the phone. Many thanks! !

AGO: chm

cc: W. C. House
R. Wigington



DIGITAL EQUIPMENT CORPORATION
MAYNARD, MASSACHUSETTS

KENNETH H. OLSEN
PRESIDENT

June 9, 1969

Professor Anthony G. Oettinger
Aiken Computation Laboratory
Room 200
Harvard University
Cambridge, Massachusetts 02138 j

Dear Tony:

It might be time that we review the goals and ambitions of the
Computer Science and Engineering Board.

| suggest that you might do this by sending out a questionnaire to
members because it might be most valuable to get the opinion of those who
tend to be quiet in the meetings and of those who do not give these meetings
high enough priority in their schedule to always attend.

:

wonder how many share my opinion that we are covering too broad
an area, and that we are looking for responsibilities rather than looking for
those areas which have to be covered because no one else is covering them
and which are vital to the nation.

If we look for a measure of success, | would like to propose that our
success be in proportion to how many jobs we can get done by teasing, needling,
or talking other organizations into doing them. :

:

I'm sorry | will miss the meeting this week. I'm baby-sitting the two
boys for a couple weeks, and, at the last minute, found couldn't take them
to Washington with me.

Sincerely yours,

Kenneth H. Olsen

KHO: ecc

cc: Mr. Warren C. House



alt
June 9, 1969

Professor W. F. Miller
Computer Science Department
Polya Hall
Stanford University
Stanford, California 94305

Dear Bill:

You asked for my comments on the effect of Government policy concerning computer
companies' policy on contributions to universities. | feel that the Government tax rules
cannot help but be a very significant influence.

The Government allows you to give 5% of your profit as contributions. If you give more
than this, they are not deductible. This means that there is very strong pressure not to
make contributions beyond 5% of profit, and one might be very seriously criticized by
stockholders if he did.

When you are in a manufacturing business, gifts ef equipment are often at very low cost
because one can deduct the full sales price, but the cost is often lower than this.

Computer companies have been accused of using charitable gifts to, in effect, lower the

price of equipment where the competition is strong with other computer companies. DEC
likes to believe that we make most of our equipment gifts to schools who would not be

able to afford acomputer without our help. We are quite open to admit that we give
these gifts where we expect direct return in students who will know about our computers.

If IBM has stopped giving educational gifts in the form of discounts, this may have a

significant effect in education because others who have been giving these gifts to meet

IBM's competition may see less need to do it in the future.

I'm sorry | will miss the meeting this week.

Sincerely yours,

nneth H. Olsen
President

cc: Mr. Warren C. House
146 MAIN STREET, MAYNARD, MASSACHUSETTS O1754

DIGITAL EQUIPMENT CORPORATION.
(617)897-8821 TWX: 710-347-0212 TELEX: 920456

:

K



March 18, 1969

Mr. John P. Gillis
Security Officer
National Academy of Sciences
2101 Constitution Avenue
Washington, D.c. 20418 :

Dear Mr. Gillis:
I am enclosing herewith an Assistant Clerk's Certificate
evidencing the passage by the Board of Directors of Digital
Equipment at its meeting held on March 10, 1969, of a

resolution noting the execution of a Foreign Investment
Certificate by Kenneth H. Olsen.

:

Very truly yours,

DIGITAL EQUTPMENT CORPORATION

Edward A. Schwartz
General Counsel

FAS : 0
Ene. :

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET. MAYNARD, MASSACHUSETTS 01754

(6171897-5111 TWX: 710-347-0212 TELEX: 94-8457



ASSISTANT CLERK'S CERTIFICATE

I, /). i... Assistant Clerk of Digital EquipmentCorporation, hereby certify that the following is a true andexact extract from the Minutes of a Meeting of the Board ofDirectors of Digital Equipment Corporation, duly called andheld on March 10, 1969, at which meeting a quorum was presentand acted throughout:
RESOLVED: That the Board, thereby takes official noticeof the execution of the Representative of a Foreign InterestCertificate by the following named individual under the dateindicated in which certification is made that classifiedinformation will not be disclosed to any unauthorized individualor group of individuals, foreign or domestic:

:

Kenneth H. Olsen

IN WITNESS WHEREOF, I have hereunto set my hand and affixedthe seal of Digital Equipment Corporation this I! day ofMork. 1969.
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August 29, 1969

Mr. Worren C. House
Executive Secretary
Computer Science and Engineering Boord
National Academy of Sciences

Dear Warren:

Here ore the notes | meant to send you a few weeks ogo. They

are of no great significance, but might give you o few ideas.

2101 Constitution Avenue
Washington, D. C. 20418

Sincerely yours,

KHO:;:ecc

Enclosure



INTEROFFICE
:

DATE August 1, 1969
SUBJECT: EASTERN EUROPEAN COUNTRIES

To: Ken Olsen FROM: Ted Johnson

One of our trainees prepared the attached summary of inquiries.

K. H. OLSEN

8/7/69

Ken:

These inquiries were received during the
last six months of 1968 and up to the present
date.

:

Elsa

DIGITAL EQUIPMENT CORPORATION

DIGITAL EQUIPMENT CORPORATION e MAYNARD, MASSACHUSETTS



my RB

SUBJECT: Inquiries from Communist countries, 1968-69

INTEROFFICEt:

he

DATE: July 23, 1969

TO. Pat Greene FROM: Charles King
cc: Ted Johnson

Ron Smart

The result of my research on the inquiries from the Communistcountries - Eastern Europe, is shown on the graph accompanying the
memo.

By using a point system giving a point for a bingo card, threepoints for a personal letter, five points for a request for a PerformaInvoice and by totaling the points for each item per country, I came
up with the accompanying graph.

It seems as if most of the interest lies in the PDP-8 family,Small Computer Handbook, Logic Handbook, and Industrial Control
Handbook. Also, we receive more inquiries from Communist countricsthat are known to have more freedom: Yugoslavia, Czechoslavakie, etc.
bu
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PeP-9 LINC-8 TS-& TYPE~§ GLC-§ QUICKPOINT 680/17 5 3 i 3 1

ne 50 27 12 3 5 5 5 2 1 3
cAST 15 6 3

HUNGARY 55 20 19 11 3 14 13 1 9 6
POLAND 36 17 6 3 4 6 4 3
ROMANIA 14 1] 7

5
3

USSR
3 4 1 2 i i 3

YUGOSLAVIA 4] 12
4 1 3

PuP 12 PUP-15 LB 8
PUP

INVAC

:

6

TOTAL

1 6

48 19 9 37 27 9 1 21 6

RE
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SMALLAfv LOGIC COMPUTER TRAVE COMPUTER LOGIC CONTROL
SPLAYS CONVERTERS PERT PHERALS LAS LAB MODULES SHOWS HANDBOCK HANUBOOK HANDEOCH3 ;

3 d 3

A 7 5 9 4 12 49 51 15
EAST CRR IAG? 3 5

5 3 12 3 4
HUNGARY yas 8 17 3 10 10 59 51 40

i

POLANY
] 4 5 ] 7 24 20

ROMANTA b 4
4 21 16 11

4
1

7 19 20
3 27 17 17

TUTAL

sLAt

YuGCSLAVTA

y 58 43 30 28 25 24 9 180 165 109
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COMPUTER WEIGHTEDTNTROVUCTION TO LAB TOTAL 6YPROGRAMING HANUBOOK COUNTRY

35
*METHOU OF CALCULATING POINTS

I 247 1 POINT BINGO CARDS

3 POINTS PERSONAL LETTER3 2 62
5 POINTS PROFORMA INVOTCE
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1 30

6 177
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1
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STO INTEROFFICE MEMORANDUM
DATE August 6, 1969

SUBJECT:

TO: Ren Olsen FROM: J. A. Jones

The two PDP-15 proposed installations in Russia are at thefollowing places:

Professor A, I. Alikhanian
Director, Yerevan Institute of PhysicsYerevan, Armenia U.S.S.R,

Professor A. M. BudkerInstitute of Nuclear Physics
Academy of Science of U.S.S.R,
Novosikirsk, Nouchny, Gorodok
Novosilirsk, U.S.S.R.

njb :

:
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NATIONAL ACADEMY OF SCIENCES
2101 CONSTITUTION AVENUE

WASHINGTON, D.C. 20418
:

:

: :

FEB :

:

NAYS iH ki

14 February 1969

Mr. Kenneth Olsen
President
Digital Equipment Corporation
899 Main Street
Maynard, Massachusetts 01754

Dear Sir:
In connection with the establishment of your

clearance with the National Academy of Sciences, the
Department of Defense has granted you a TOP SECRET
clearance effective 13 February 1969 . The
clearance is on file with the Security Office, National
Academy of Sciences.

Sincerely yours,

hn Gillis
ecurity Officer

ec: Mr. W. C. House

t

:

70 :
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NATIONAL ACADEMY OF SCIENCES
2101 CONSTITUTION AVENUE

WASHINGTON. D.C. 20418

:

1 Sroigmeak CorporationA 4 +at
4

a F 2

* &

ATTENTION: Security Officer
an employee of your facility

has been appointed to

We would like to designate
a class "C" consultant to the National Academy of Sciences,

:

> providing yourWith a clearance level of
facility would agree to such a proposal.

Agreement to this proposal would require you to furnish
the National Academy of Sciences a copy of the Letter
Agreement outlined on Page 183, DoD Industrial Security
Manuel.

Your cooperation and consideration in this matter
will be appreciated.

Sincerely,

John P, Gillis
a Security Officer

f

ec: Gleen

Me, 8. ouse



NATIONAL ACADEMY OF SCIENCES

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

April 11, 1968

Mr. Kenneth Olsen
Digital Equipment Corporation
899 Main Street
Cambridge, Massachusetts 02140

Dear Mr. Olsen:

In behalf of the National Academy of Sciences, I would like
to invite you to serve as a member of the Computer Science and
Engineering Board which is now being established by the National
Academy of Sciences.

The enclosed report to me of the Planning Group for the
Board describes the broad range of interests that the Board is
expected to span. The Planning Group's recommendations on
organization and priorities may be helpful to you as illustrations
of the Board's charter.

If he has not already done so, the Chairman, Professor
Anthony G. Oettinger, will telephone you shortly to invite you
to the first meeting.

Sincerely yours,

7
Frederick Seitz

President

Enclosure



Report of the Planning Group
Computer Science and Engineering Board

to the
President of the National Academy of Sciences

In view of the rapid evolution of the field of Computer Science and
Engineering, the National Academv of Sciences has decided to establish a
Computer Science and Engineering board comprised of a distinguished group
of experts in the field of computer and information science and related
areas. The Board will be available to provide advice to federal agencies
and to other organizations which may have problems in which the Board can
be helpful. This step is in keeping with the official role of the National
Academy of Sciences to provide advisory assistance to the federal govern-
ment in matters of science and engineering.

Since the field of computer science and technology is developing
rapidly, the Board will have a special and continuing obligation to keep
itself well intormed. It should be capable of perceiving the current state
and tne future prospects of Computer Science and Engineering, and of its
professional practices in order to advise the government concerning the
intellectual capital and the manpower resources necessary to insure
continuing U. S. leadership in Computer Science and Engineering. It should
be able to evaluate in technical terms the true meaning of the enormous and
somewhat heterogeneous growth of information processing technology as it
affects the public and private sectors of our nation. It should, in general,
be capable, of assessing the implications of advances in this branch of
science and technology for the national welfare.

The Board should therefore take a broad view of this subject and of
its applications to research and education in other branches of science and
engineering as well as to the workaday needs of government, commerce,
industry and education. Consequently, it should interact with other boards
or committees under the various subdivisions of NAS/NAE/NRC.

The Organization of the Board

This view of the Board's broad role implies a need to set priorities
among areas of potential interest. by weighing the importance attached to
.these areas.

The following recommendations on organization and priorities reflect
the thought the Planning Group and its guests have given to these
questions.

To function with a balanced and broadly representative group of
individuals without losing the working efficiency of smaller groups, the
Planning Group recommends that the Board organize itself into several
rommittees, each subsuming panels cceated to meet specific neeus.
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Between plenary sessions of the Board, the committees would meet
on schedules tailored to the work of the panels or working groups under
their wing. These panels or working groups should be created as needed,
often on a temporary basis. They should be chaired by a member of the
parent committee and staffed for appropriate competence and breadth of
representation by members of committees wther than the parent committee
and also by tne most competent individuals in the nation representing
significant points of view whether or not they belong to any committee
of the Board.

Specific capabilities the Board should have at its inception were
studied by panels of the Planning Group. The initial areas spelled out
by these panels can be covered by starting the Board with the following
three committees:

1. Education

2. Research and Development

3. National Programs

The interests and responsibilities of these three committees clearly
overlap. The committees should therefore have overlapping membership.
This mechanism for insuring balanced coverage of all significant points of
view can be supplemented by the creation of joint panels to deal with
srecific subjects. The staffing and the mission of such panels would be
determined by recommendations of the affected committees to the chairman
of the Board, who would be responsible for assuring broad and balanced
representation. Since competence and partiality often go hand in hand,
broad and balanced representation should be interpreted as assurance of
full and free expression of contending professional points of view.

Committees of the Board

The Committee on Education should be prepared to advise on
educational questions, for example how to overcome the prevalent shortage
of personnel in Computer Science and Engineering. This committee very
likely will need a panel on data-gathering to make recommendations about
adequate statistics for describing manpower needs.

This committee should perform for education in computer science and

engineering in a continuing, comprehensive and nationally representative
fashion the role that the earlier committees chaired by Rosser (in NAS)
and Pierce (in OST) could perform only for a limited time under restrictive
charters,

The Research and Development Committee should be concerned with
assessing the current state of the art and perceiving future directions for
research and development. Three principal panels recommended for initial
creation under the Research and Development committee would study (a) the
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application of computers (b) the science of machines and programs (c) systemsdirections,

The first panel may advise on research policy leading to better
applications methodology for extending current computer applications and
for developing new application areas.

The second panel may advise on the development of a formal theoretical
foundation for the developing science of machines and programs.

The panel on systems directions may foster the development of new
systems concepts and organizations. The systems problems continue to be
of the most difficult type, heightening the importance to be attached to
great improvements in the depth of understanding and of skills for tackling
the wide variety of such problems which confront all levels of organization,
both government and private. Panels concerned with specific functional
areas, e.g. data retrieval, can be formed in cooperation with the
Committee on National Programs.

Under the Committee on National Programs, panels dealing with
specific requests by governmental organizations would be formed as needed.

The Committee on National Programs should perceive and assess
developments in Computer Science and Engineering that affect national
programs providing direct support to policy formulation and policy
execution. It should advise on how human, equipment, and methodological
resources may be combined to maximize the effectiveness and efficiency of
federal, state and local governmental organizations.

The implications of the current state and future prospects of Computer
Science and Engineering on the Formulation of Government policy affecting
Computer Science and Engineering and related fields should alse be a prime
concern of this Committee.

Staffing of Committees

The initial organization of the Board into three major committees
leads to natural emphases on staffing in the three corresponding areas.
For example, the Education Committee should include people representing the
universities, the schools, the professional societies, and such industrial
organizations or government agencies as are concerned with education and
training. Lay members should be included to assure satisfactory represen-
tation of other significant points of view.

The Research and D.velopmenc comuittee should include the individuals
most knowledgeable of affected substantive areas without regard for the
institutional character of their primary affiliation.

The National Programs Gommittee should include amone its memhers

people chosen primarily for their familiarity with relevant aspects of
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national civilian or military programs as well as experts in ComputerScience and Engineering.
Liaison groups should be established to inform other organizationswithin NAS/NAE/NRC of the discussions and plans of the Computer Scienceand Engineering Board and to keep the Board iaformed of the needs ofcomputer users in various areas of science and technology. As the needarises, more formal joint panels can be created in conjunction with otherNAS/NAE/NRC boards or committees.



NATIONAL ACADEMY OF SCIENCES
2101 CONSTITUTION AVENUE

WASHINGTON. D.C. 20418

April 10, 1968

Mr. Kenneth Olsen
Digital Equipment Corporation
899 Main Street
Cambridge, Massachusetts 02140

Dear Mr. Olsen:

The Chairman of the Computer Science and Engineering Board of
the National Academy of Sciences, Professor Anthony G. Oettinger, of
Harvard University, has set April 17 and 18 for the initial organizing
meeting. The meeting will begin with refreshments and dinner at the
Academy at 7:30 p.m., with opening remarks and discussions to follow.
The business meeting will begin the following day, April 18, at 9:00 a.m.
and continue through the day until 4:30 p.m. Lumch will be at a time
and place to be announced at the meeting. Please indicate as soon as
possible whether or not you can attend this meeting, including both the
evening session on the 17th and the all-day session on the 18th, so
that we can make appropriate plans for meals and facilities.

Would you please reserve the evening of May 15 and all day of
May 16 for the second meeting of the CS&E Board. The times for sub-
sequent meetings will be discussed at the first meeting.

Please wire or mail your replies to:

Warren C. House
Executive Secretary
Computer Science and Engineering Board
Room 273
National Academy of Sciences
2101 Constitution Avenue
Washington, D. C. 20418

If you have any questions, please call Area Code 202 - 961-1386
or 961-1323. Thank you.

Sincerely yours,

Executive Secretary
Computer Science and Engineering

Board




