'S ¢ 1N A -

UNC A 381[][’1{

o 299 54

/3 é’fM(nCZW é‘d
by lhe

mm

RMED SERVICES TECHNICAL INFORMATION AGENCY
ARLINGTON 1AL, STATION
ARLINGTON 12, VIRGINIA

.w-_mn

UNC LA\SS“FHFID




"NOTICE: When Government or other drawings, specifications or

other data are used for any purpose other than in connection wi
a definitely related Government procurement operation, the \.S.

Government thereby incurs no responsibility, nor any obligation

whatsoever; and the fact that the Governmenrt may have formulat
furnished, or in any way supplied the said drawings, specifications
or other data is not to be regarded by implication or otherwise -
in any manner licensing the holder or any other person or corpo
tion, or conveying any rights or permission to manufacture, use o
sell any patented invention that may in any way be related there

T TR i N e}y e s AYGO
b ‘igtiw&.d@\@&*”ﬁw;”

s ‘t
(il




Scientific and Technologica!l

Communication in the Government

3est Available Gop?




ot «wa;;.m-p'«p'm-nm

Chairman

TASK _FORCE MEMBERS

JAMES H, CRAWFURD, JR, ™
Asgociato Director

Solid State Division

Oak Ridgo National Laboratory

GREGORY ABDIAN -

Director of Reecarch

Ingtitute for Advancement of Medical
Communication

WILLARD FAZAR
Assictant for Advanced Menagomeont Systems
fWavy Opouial I'tojects OFfics

SIDNEY PASSMAN
Physicul Sclentist
The RAND Corporatlon

ROBERT B, STEGMAIER, JR.

Staff Asaistant

0ffice of the Director of Defense Research
and Engincering

JOSHUA STERN
Chief, Basic Instrumentation Sedtion
Nationa. Bureau of Standards



St 2 A

A wa— L~ s eumes —— = e

N M st

imEsn

7 [

b

- am o e — - — - G - m—

- v

Foreword

Chapter I: The Problem

The Problem of Too Much Information

The Problem of Information Quality

Communication Needs and Responsibilitles

et s e et et et e

Chapter Ils The Appruach --

System Elemontp —-e-eceeeae—o - ——

Organizational Compononts

Syutem Purpope —c—eeeeemaaeao ———— o

o o g g o e s i e

Syvtem Forcliong —cecew-

Syotom Manapemont ——eeee-mecaam e

Systom Oporation

System Organization and Developmont, -

Continuing Iwprovementy ----

Chapter I1T: STINFO Managomont - ——--

Findings

GGeneral Status

Purpose, Principles, Objectives ————
Delegationy of Government-wide Respongibility —--

and Authority

Delegationu of Agency-wlde Responsibility

and Authority

Recommendationgs -

Chapter IV: STINFO Opsretions in R&D Agencies -——---——

Findings -

Communication Related to Formal Mectings

Initial Recording Function -

Initial Reproduction Function

-] -

27

27
27
28



Initial Distribution Function

Dooument and Content Identifiication Function —w--

Bibliographlc Tools =--

Dorived and Special Products Function —-we- ———

User Services Function

Communication Research and STINFO System wewmeme—-
Development.

Recommendations

Chapter Vi Government-wide Clearinghouse Serviceg —w--

Findings

Induxing Current R&D kffarts - -w-

Current R&D Decuments

Retrospective STINFU Hoarch and Retrisval -eceew-s
Servicos

Spenialiged Information Services and Centers ——--

Intformation Reslntod to Formal Mestings —-emeem——-

Recommondations ——-cememm—

Chapter VI: Organizational Considorationg —-eecmecmewma

Government-wide Directioun and Review

Agency-wide Direction and Control
Functional Operations and Programs of R&D Agencies -

Government-wide Clsaringhouse Services —-——cemeeeaa

Summary of Costs e

Tochnical Resources

Chapter V1I: An Implementation Plan

Orderly Transition

Phagses of Effort

Explanstion of the Plan --- ——

b

38
40
40

40
43

4

46
47

47
50
50
51
52
52
55
55
58
58
58



-

R

—

= amr amy Ml = s s

Nature of the Plan
Detailed Description

Coordinated Scheduling

The End Objectives A Technical Resources —-—-ee———-

Communication System

Chapter VIIIt Additional Conslderations

Legislative Branch Recommendations

Roptrictions to Information Flow —ecerecmeea—n

Propriviavy Informablon —eeeemmom s e

Security Clansifled Information e

Conclusion

Appendix A - Congressional Recommondationy ——-—e—cemee

Appendix B - Fuderal STINFO Agencios ———me——eecoomnem

Appendix C - Bibliography -

- 1iy -

€'

68
73
T4



‘—— e tems s WM S GEE ewe e

FOREWORD

This report is the result of the activitlies of a Task Force
composed of six individuals who have intensively studied the
sclentific and technological information (STINFO) activities oper-
ating within the Federal Government. The Task Force was estab-
lished by Dr. J. B. Wieaner, Spucial Assistant to the President
for Selence and Technology, for the purpose of making a detailed
study of STINFO problems in connection with the conduct of the
Qovernment's R&D programs. The migsion of the Task Force was set
forth in Dr. Wiesner's letiur establishing the group:

The proper organization and ccordination of

the various scientific and tochniecal informa-~
tlon activities of the Federal Governmout so
that they best serve the neede of different
managomont. levels is of critical importance

to the efflcient and offective prosecution of
the Government's expanding rescarch and develop-
ment programs. I hope, through Lhls task force,
to develop a more comprehensive understanding of
the solentifio and technical information needs
for the conduct of these programs, to assess the
strongths and weaknesses of existing and planned
sclentific and technlical information activities,
and to dotermine whether there is & need for
improved procedures and organization for the
handling of sclientific and technical information,

The mombers of the Task Forco have approached these objectives
by« (1) studying the sxisting STINFO ucr ‘ces sperated by the
various Federal agencies, (2) masessing r . tynes of scientific,
technologlieal and resource information n:aded for the management
of the Federal R&D effort, (3) identifying those elements of the
information flow process which are faulty, weak or absent in the
existing information services, and {4} recommending a plan to
embody the necessary operating and coordinating functions to f£ill
adequately managemeni's needs.

The first part of this report discusses the urgency of
sclentific and technclogics? preblems the Government is now
facing,the nature of the i:formation needed by sclentiats,
technologists and administrators of R&D, and the basic approach



employed by the Task Force in its study. It is followed by an
examination of the existing situation, recommended improvement,
and suggestions for organizational changes to implement thase
improvements., Also included is & plan for an orderly transition
from the existing situation to the recommenied one, based on a
suggested organizaticnel structure of the STINFO system, Prob-
lems assoclated with restrictions on the flow of information aro
also diacussed briefly. Reference material and a bibliography
are Included in appendices.

The Tack Force gratefully acknowledges the assistance
rendored by the Natlonal Science Foundation in providing offlce
space, secretarial sssistance and library services. Mias Fern
Bartols and Mrs. Betby Portner of NSF desorve sperific mention
for their efficient secrctarial gservices and assiutancs.

Members of the Task Fo~e wish to thank tholr reapective
organizalions for granting the time nceessary for the study but
mugt emphugize that the viewus pregented in thia raport are thoana
of the members and do not necossarily roflect attitudes of thoir
organizations, Tho interogt, stimulation and advico received
from Mr, David Z. Beskler, Dr. David 7. Robinson and Dr. Edward
Wonk of Dr. Wiesnor's plaif, and from the Presldent's Sclence
Adviscory Committee Peanel on Problems of Scientific Information
under the Chairmanship of Dr. A, M, Weinburg, are acknowledged
with thanks.

The Task Force has made a consclentious offort to consult
with responsible individuals in the various Government and quasi-
Government agencles connected with STINFU activities. Included
wos o individualp responsible for opsrating information services
ag well as ropresentatives of technlcal wmanagement, We would
like to acknowledge thelr contribulions to vur understanding of
the various functions and problems, but hasten to rolieve them
of respengibility for our conclusions.

U. S. Department of Agriculture Library
Mr. Foster K. Mohrhardt

Atomic Energy Commission
Dr. D. K. Stevens
Mr, Morrill Whitman
Mr. Edward J. Brunenkant
Mr. Richard M. Berg
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Bureau of the Budget
Mr., Clifford Berg
Mr, Carl W. Fischer, Jr.
Mr, Willls Shapley

Contral Intelligence Agency
Mr, John J. Wilpers
Mr, John J. Bagnell

U. S, Department, of Commerce
Office of Tochnical Services
Mr. John C. Green
Mr. John Webor

Department. of-Defense

Office of Diroctor, Defense Research and Engineering
The Honorable John H. Rubel
Mr. Jawes M. Bridges

Advanced Research Projects Agency
Mr. Fred A. Koether
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Colonsl Jewep Q. Vann, USAF
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Dr, John P, Craven

Government Printing Office
Juperintondent of Documents
Mr. Carper W. Buckley
Mr. William . Addison

Departmeni of Health, Education and Welfare
Nutional lnstitutes of Health
Dr. Ernest Allen
Dr. Dale R. Lindaay
Dr. David E, Price
Dr. G. Burroughs Mider
Dr. Thomas J. Kennedy, Jr.
National Library of Medicine
Mr, Scott Adumg
Public Health Service
Mr. Marcus Rogenblum

National Academy of Sciences
Dr. Karl Heumann

Library of Congress
Mr. Johr Sherrod



National Aercnautics and Space Administration
Dr. D, D, Wy&tt
Mr. William A, Fleming
Mr., Thomas E. Jenkins
Mr, Mslvin S. Day
Mr. John 8, Stearns

National Science Foundation
Office of Sclence Information Service
Dr. Burton W. Adkinson
Mr. Bernard M, Fry
Mr, Charles M, Stearna
Mr. William A, Creager

U. S. Senate Committee on Government Operations
Mr, Walter L. Reynolds

U, 8, Sanate Subcommittee on Reorganigation and
Internationsl Orpanizations
Mr. Jullus N. Cahn

Smithsonian Institution
Soience Informution Exohangs
Dr., Monrce E. Fiveman

Council of Economio Advisors
Dr. Richard Nelson
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CHAPTER I3 THE PROBLEM

In describing the growth(gs sclence in his hock, Science
Since Babylon, de Solla Price pointe outs

+es the growth of science is something very
much mwore active, much vaster in its problems,
than any other sort of growth happening in the
world today. For ona thing, it hes been going
on for & longer time snd more pteadily than
most other thinga. More important, it is grow-
ing more rapidly than anything else. All other
things in population, economics, non-acientific
culture, are growing so as to0 double in roughly
every humun goneration of say thirty to fifty
yaarR. Science in Amorica io growing so as to
double in only ten yoars -- it multlplles by
oight in cach cucccsoive deubling of all nop-
gelentific things in our civilization.

Ags rapld sc hap boun tho growth of saienco and technolngy;
the ivvolvement of the Fedoral Govermwmwont in that activity hae
grow even more rapidly. Prior to 1940, the direct inveastment
of the Federal Governmont in R&D was modosi, ihe bulk of support
deriving from private sources. In 1962, twenty-two years later,
Federal expenditures in support of R&D oxceed ten percent of the
Qovernment, budpet and account for mors than two-thirdo of all
R&D funds in the United Stules. This itom, budgeted for $100
miliion in 1940, has grown to an oslimated $12 billion for
fiscal year 1963 ~- a hundred-fold incrcase in a little over
twenty yeara. This growth of Fedoral support has altered the
entire complexion and motivation of sclontific and technological
pursuits. R&D hms become a natlonal entorprise with far-reaching
implications for national security, presiige and economic well-
being. In addition tu continulng defensv requirements, the
Nation is committed to an expanding program of gpace exploration
and increased efforts in the hcalth selences. There is no
dilscernible evidence that these programs will docroase in
importance in the future.

It is not surprieing, in view of this phenomenal growth,
that Government R&D is encountering communication problems.
Recognizing the key lmportance of communication to the progreas
of R&D, both the lLegislative and Executive bBranches of the
Government have given increaslng attention to ils problems.

{1) Derek de Solla Price, Science Since Bubylon (Yale Univer—
sity Press, 1961), Chapter V.
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In the Executive Branch, high levél attention has been focused
by the President's Special Assistant for Science and Technology,
the President's Sclence Advisory Committee and the Federal
Council for Science and Technology. Frominent among: Uongres—
sional atudies has been the work of the Senate Committee on
Government. Operations, under the Chairmanship of Senator McClellan,
and of its Subcommittee on Reorganization and International
Organizations, under Senator Humphrey; the House Committee on
Government Operations, Subcommittee on Government Information,
under Congressman Moss; the House Committee on Sclence and
Astropautics under the late Congressman Brooks. Tho reports of
theso and other Government studies of the problem huve proved
valuablo to tho Tack Forco,

Two major categorles of information aro important to the
over-all conduzt of Foderal R&D effort: (1) sclentific and
fhe first is composed of subsianiive rucurded dela, descilpiions
and roesults oblalned from regearch and development activities.
Advanvemonts in selenco and tochnology occur only through build-
ing upon past accomplishmonts, I.c., oxtending exlsting frontlers
into new and unexplored territory. Therefore, SIINFO 13 a
primary resource for H&D and should be treatod as such.

Rugources information includes data on the means available
for R&D aims: fundg, trained manpower, schodule vstimates,
research organizatlons, industrial potentialitics and special-
ized equiprmont und facllitlos. This informstion should be avail-
able in a sufficient depth of detail to allow analysis of
spocifle areaa of support und wanpower availability in assessing
existing investments for comparison with project needs and
future gouls.

Between these two major categories lles a connecting tissue
of information ahout science end technology, e.g., which research
or dovelopment group is engaged in what problem or effort, how
great lg Lthe scope of thal eflforl, who ls supporting the work,
what additional work is being planned, what is the time schedule,
ste. A current-effort index encompassing such information has
an important bearing on administrative planning and resource
allocation, as well as definite value to the performer in his
need to gain ready access to prepublication information through
peraonal contact. For convenience we include current effort
information in the major catepory scientific and technological
information.
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" At thé pexforming lavel, the major oohdsrn i with STINFO.
Within the mansgement struoturs hoth this category and resources

information are vitally important. Inislligent planning and -

decision-making require that both types of information in the
appropriato admixture be available .ai.- every level of management.
As a rule, the higher the mapagerial level, the greater 1s the
proportion of resources information rejuired and the more highly
digested and evaluated must be the STINFO used. Nonetheless,
there are instances in which highly detailed project information
is required at the highust administrative levels in agency pro-
gram evaluations. Therefore, the conclusion is inescapable
that an important R&D management functlon in Government ls the
maintenance of an adequate information system oriented toward
both broad and specific mspects of the agency missions for both
their own needs and those of the performing scientists and
engineera.

The communication problems of Government are inextricably
intartwined with thoae outside the Government. Both the Govern-
ment and the non-Government communities are concerned with the
same total body of information the progress made in each con-
tributes vitally to the other. The majJority of sclontisto and
engineers participate in R&D programs supported by Federal funds,
They have dual respunsibility for communication -~ as members of
the professional community and as participants in Federal programs.
Professional societies, induptrial organizations, and individual
sciontiste are all concerned about the inadequacies of current
communication to f£ill the information needs of performers and
administrators of R&D. This oconcern is reflected in a growing
volume of literature on the "Information Crislis". Hardly a
national meating of a professional society is held without at
leaat a session on STINFO problems. Meetings devoted excluaively
to this toplc are also becoming numercus. Information on the
"Information Crieis" 1s beginning to create a minor "crisis" of
its own.

The urgency of effective comminication of STINFO to aserve
Government-supported R&D arises not only from the sige of the
programs but even more from the way in which scientific and
technological "know-how' is generated and utilized. The appli-
cability and the potential usera of the results of R&D cannot
be known completely to the generators of those results. The
breadth of applicability of specific research results can to
aome extent be estimated. Such estimates can serve to suggest
whether copies of a report should be prepared, and how many, but
there can be no effective means for identifying all poteatial
users.

-7 -
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_sibility and traditional bounduries between disciplines is

vital to the progress of research and development in a number of
wiiys and for a number of reagons, One of the features that
characterizes the growth of science and technology is the
increasing complexity of interrelatlons among its elements. It
18 pospible to classify science and technology into hierarchies,
but the number of points of view from which this can be done amd
the resulting number of different hierarchies reflect the large
number of elementary interrelations. For example, research on
detection of infrared radlation is related to the field of
optlca since it deals with optical radiation; to the field of
golid stete physles by virtue of ito countributlon to understand-
ing of tho solid stato; to chomisiry by virtue of ity potontial
contribution to ppoctrometric annlysig of struclbure and compo-
sition; to ingtrumontation ay n contributlon to the transducer
art; to communleution by mems: of fufrared radialiony Lo nilasile
guldanco; to aireraft salclys to contrul of space vehiecles; Lo
militury survelllance; to criminal Investipation; to identifica-
tion ol works of art; and to innumorable other arvus and in ways
not yet conceived., Tho provincial attitude thut e rosearcher
can identify cven s major pnrt of the user asudionceo for the
fntormation he gonerates is untonable, To reswch its full
audience, the informatlion must bu mado acecuslblo to all,

The Task Force concurg with the widogpread opinion that the
effwctive communlceation of STINFO is an urgent national problem.
Because of its lacpge involvemont lu &b, tho Covermment has a
unique opportunliy, as well uc a majur responsibility, to con-
tribute correspondingly tov the solution of this problem, 1In
the framework of national interest, it is essential that STINFO
generated with public funds be available not only to the Govern-
meht community but as widely as possiblo throughout the nation,
This concept of broad national opportunity and responsibility
adds to the urgency of achieving and maintaining eftective
Governmont, communication of STINFO to complemont and sirengthen
privately-supported research, development and communication
activities.

Communication is a key element in a number of the positive
and negative fuctors that determine the rate of the expoential
growth of science and technology. 1t is useful Lo describe
some of these factors for concreteness in recognizing the urgency
of effective communication:

I

=

M S O EE O P P



ropos 03 R T T P

. -

RIHE (FRmRs2 Ry s T v

e e e s

o

g
:
E
3
g
B
5
E
L
*
£
£

e e

i

.-

T 1. ‘The- reaulta of H&D provide ‘the toola for further

“ReD. The-development-or improvewsit of tools not .only influs

éncea the progress of the research. for which they were developed
but “can -exert widespread influence whersver applied. Thia.
observation is true.whether the new tcol iz an ingtrument for

~more precise measurement, a material with novel properties or

a mathematical technique.

2. The results of R&D discloase problems to be solved
by further effort. A good pisce of regearch work will, in
general, raise numerous questions for every one it enswers.
The recognition of a problem 1s a major contribution towards
ite sulution.

3. New informatlon resulting from research can inter-
act in innumerable ways with other information to generate
further valumble results. Posgibilities for such interactions
increase as the body of knowledge incremses: To turn these
poszibilities into sachieyemants, thare muat be effective com-
manication,

4. Ao R&D knowledge and manpower increase, the result-
ing nunmber of puselible useful interactlons increoases even mnie
rapidly. The complexity of coumunicating the results of R&D to
the 1ndividual who may benefit from such knowledge increases at
a rate far greater than elther the amount of information gener-
ated or number of individuals to be served,

5. As the body of STINFO grows, it becomes increas-
ingly more difficult to locate the R&) frontiersj new discoverles
necessarily take place only at the frontlers. The probability
of unwitting duplication of offort increases as the body of
knowledge increases.

6. As sclence and technology grow, they consume &
larger sharc of manpower and othor resources. The limitations,
both qualitative und quantitative, on the uvailability of man-
power to partioipate in R&D are so much more critical than the
limitations on other resocurces that the latter are minor in
comparigon., Limited manpower resources are certainly the major
factor in slowing down the rate of growth of science and tech-
nology and are likely to be the key factor in bringing to a
elose the period of exponential growth. Communication profoundly
influences the effectiveness of manpower utilization and the
productivity of the individual scientist, engineer or adminis-
trator. By such influences effesctive communication cen directly
increase the potentialities of cur limited manpower resources.

-9 -
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: . T T "Dar-discusedion of the lmportance of STINFO  communication -

f ' would not be complete if we did not addresa ourselves to two

| : : -objections that arc frequently raised to proposed.improvements T
‘ of the communication procéss. These relate to the twin prob-

_lems of too much information and poor quality of information.

The Problem of Too Much Information

In general, scientists and engineers are finding it diffi-
cult to assimilate the information that has already reached
‘ ‘ thelr desks. Naturally they queation the wisdem of improving

. the efficiency of the communication system if the only result

will be more information that cannot be asgimilated. It is
true that the ability of the individual or of the project to
assimilato new information is limited. This limitation must
certainly be congidered in plunning improved efft'ectivenegs or
efficiency of communication. Improved communication can ease -
the user's burdon by making Lhe process of search less time-
consuming; by docreasing the volume of non-pertinent informa-
tion delivered in response to inquiry; by providing more derived
products of highor quality in lieu of multiple-source documentp;
by assuring that information is more up to dato whether delivered
in the formal education procesa, in the form of dorived products,
or in professional mestings. -

' ?
- pUp——J ——~

pr—

g4

The Problem of Information Quality

| ]

increased dissemination of STINFO cuncerns doubts as to its
quality, It is pointed out that bad information muy be worase
than no information at all. Deterloration in the quality of
many STINFO reporting procedures is a consequence of the pace
of science and technology that has strained both manpower and
schedules, Quality of a report can only be ensured through an
adequate review process. 1un part, this review is the respon-
8ibility of the supervisory structure. Very vital additional
review 1s provided by criticism from the scientific community.
If the latter is to prove effective, the reporta must have
adequate dissemination.

I
i The second question usuelly raised in objection to the
|
|
I

=t

rohe-d

=

The research or technical report, as distinguished from
the cenventional journal paper, has been both criticized and
defended by different elements of the R&D community. Although
such reports have been used for many years in industrial

B
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‘organisationa for internal communicatlon they became a major

oonnunitation tool for general R&D activity during the War

when rapid communication betwsen regearch groups was needed.
Informal media of this type which could be subject to close

l " seourity classification and control were essential to protect
gsensitive information, It is aignificant .that since the War

; there has been an lncreame in the use of theso medim rather

1' than a decrease. Both classiflied and unclagsified reports

: continue to be produced and widely circulated. They originate

in projects sponsored by both the Covermmsnt and private in-

ll dustry.

Une reagson for thelr continued existence in unclaassifled
: areas is their currency. Information can be distributed to
5' both performers and administrators more rapidly in this form

than through more formal publications channels. There is an
. even more significant reamson resulting from their value to
' development efforts; the techmical report 1s a priiary record-
ing medium for applied R&D wurk, It is revealing that moat of
the eriticism of this communication tool comes from the research
1' scientists who are acoustomed Lo the conventlonal scientific
i Journals; tho strongest defense tor reports, on the other hand,
comea from the technological community for which adequate
altornative media are not available., To place the matter
further in perspective with regpect to the interests of the
Federal Government (in comnection with which most of the re-
search and tochnical reports originate), it should be noted
that the Fedoral R&D budget of $12 billion in 1963 provides
for some 'eg Limus ¢s much development effort as for basic
research, The techuical roport, whatever itz shortcomings,
is likely to remain an important element in the technological
commnunication notwork.,

L L

Communication Needs and Responsibilities

For the most part, the STINFO needa of research sclentists
are better met than thosec of esngineers. The treditional scien-
tific paper has evolved in form to meet the requirements of }
scientists, who are as interested in how resu’ts are reached as
in the results themselves. Lngineers, on the other hand, need
evalusted results, facts or date produced by research effort ami
prior developments in the state-of-the-art. The engineser musat
have available the most up-to-date informmtion, whether it be

(1) Federal Funds for Science X, National Science Foundation
(KSF 61-82),

- 11 -
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'found 4n apiontifio"periodicala,)enginaering journlla. trnde
" 1iterature, handbooks, or informal medie auch as teohnical
.,reporta or peraonnl oonaultntion.' e -

The traditionnl divlaian of the body of acience into
disciplines baged -on substantive content and the tendency ,
toward specialization have made it eamier to.satiafy scientista'
STINFO neede. This organization of effort and interest has
permitted irdexing of information in ralatively well-defined
subject categories. In contrast, engineering efforts cut
acrosg traditional soclentific disciplines. Engineers are
primarily mission oriented; they must be interested in the
body of STINFO necessary for the accomplishment of a given
task. It should be noted, however, that in recent years
research scientists have been loaing this advantage of iradi-
tional literaturs organisation and retrieval. The interdis-
eiplinary approach 1s so fruitful in many areas that it has
become a vory important trend,

This Task Force has no% concerned itself with the many
factors other than STINFO that enter into the managewent
declsion-making process, or with that process itself. We
regard STINFO as a valuable tool for RE&D management; the more
adequate its communication, the greater ita value, not only
for management but for research scientiasts and engineers as
well,

R&D top management has a responaibility to provide services
adequate to satisfy the STINFO needs of all echelons of manage-
ment and performance. In recent years the need for fulfilling
this responsibility has become more urgent. With the great
increase of Federal involvement in scientific and technological
pursuits and the growing importance of timeliness, traditional
media are no longer adequate for the mission-oriented needs of
agency programs., Although top management recognizes that STINFO
and its communication are necessary to R&D progress, in general
they are not aware of the severity of the problem at lower organ-~
ivational levels.

Science and technology transcend agency mission, responsi-
bilities and organization, Information developed in the programs
of one agency is often directly applicable and valuable to pro-
gress in programs of other agencies. Progress in Federal programs
should not be hampered by difficulties in exchange of STINFO
between agencies or separate components of a single agency.
Furthermore, to the extent possible, STINFO produced through the

- 12 -

I’
]

- .

mE pey MU IR W N



oo,

—-——

P

s ot s i o reiy ] -

B N NS

-expenditure of public funda should be made available to non-
Governmental users. Stimulation of extra=Governmental ascience
and technology through the public availebility of this STINFO
resource has a benefioial positive feedback to Federal programs.

- 13 =
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CHAPTER 1Iy THE APPROACH

The Tauk Force studied the communication of STINFO within
the Fedoral Qovornment as a system -- a body of rationally
oonnected parts porforming mutually interacting and interde-
pendent funetious to altnin a common purpose. Organizations,
people, countries, languages, types of information, types of
media, discipllines, processen, elemunts of time, types of need
and uso, and numerous other factora are intricately interwoven
in the communication asystem and influence its oporation,

Dr. Burton W. Adkinson, llead, Offlce of 8Sclonca luformation
dervice, National Sclonco Foundation, han omphasized the system
approach puccintlys

i Ltho sclontiflc communicatlion sysiem Lhat wag
good wnough f'or the nineteenth century good
envugh for the twontioth? Wo contime to use
that system but we hnven't remssessed it. ...
And this fo my ploa, to ruview tl(u total
sclontific communicat lon system, )

Tho term "usystem" has been widely used in conneotion with
STINFO improvement efforts. Most "systums" thinking in STINFO
communication is limited narrowly to a specific communication
process, tochnigue or product; e.g., a "systuem" of indoxing, of
sbutlracting, of review publlesation, of acquiulition, and the like,
Such connotatlong are cortainly nol lncorroct, since the total
communication system wo have in mind g a complex of interrelated
component nubsystoms, functions, activities, operations and
proceusses,

The performance of any ono part of a broad system, or a
change in its performance, ineviimbly affects other parts.
lwprovement ot one part of such a system, carried out in
igsolation, may result in substuntive problems, added costs, time
lotges and simllar det'iciencles in other puris, which more than
offset tho immediato, localized gaine. Real, as distinct from
apparent, lmprovament of a part of a broad system is attained
only 1f mado with refarence Lo the toltal system,

(1) Better Communication for Bulter Health. Based on the 1961
Nallonal Health Forumj published by the National Health
Council, 1962,

- 14 -

i ava

v [y—

»

[

e

grn

S —y



§

¢

R T e

r.

=,

SMPETIEONERES T

e weh g e TRy LT

" ~~—-Phe Task Forca considers théfébwﬁunicitidn'Pr°b1°ms in -

o

o N e G kel G e e

303 oS S 2 it

i b

Government R&D programs to be part of the normal phenomena of

“growth in acience atid technology. Az such, they should not be 2

axpected to be temporary and should not be treated by emergency 3
plecemeal measures. In additlon to merving ita owm urgent needs, :
an effective Federal Government STINFO syutem will be a major

step toward development of effective nationul and international

STINFO communication. The Task Forcu accordingly concentrated

major effort on the functional and urganizational aspects of

gystematic STINFO communication within the Federal Government.

System Klomeuls

Organigational Compohonty

Almost forty Fodural Departments and (ndependent Agoncies(1)
ura fnvolved in STVINFO activitiaz., Many thousands of contractors,
gulbcontractors and grantees participato directly in these Fed-
erally-supportod R&D offorts. 1n addition to this large number
of components which gencrato and uluo vae STINFO, several
Federal and Federally-supported organizationg pavticipate as
spuclal YTINFO proceusory, '

Syatem Purpose

The first cssential of system plamning is to ldentify the
broad purposc to be served, No ststement of purpose hiua ever
beon officlally promlgated for a proposed or desired communica-
tion systom for Federally-ponerated STINFO. Accordingly, the
Tagk Force adopted the fcllowlng promise of broad purpose ms the
basia for its further conslderations:

In order to advance tho programs orf Lhe Federal
Government, promote the national w=lfare and fos-
ter tho progress of mankind, conslatent with na-
tional roquirementy for military and economic
gacurity, STINFO generated wilh public funds
shall be promptly, economically and systema-
tically made accessible and available to serve
the needs of the following:

(a) the President, the kxecutive Office of the
President, and their affiliates;

(1) See Appendix B for complole listing.
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(b) the cong?eau, congrasaional ccnnitteea,

and ‘their-affiliates; = - T

~ (e) the gonerating nganoies, their con-

other qffilintea;

(d) other Federal agencies, their contractors,
subcontractors, grantees and other affil-
iates;

(e) other members of the scientific and
tochnological community, national and
international.

The statemont of system purpogse will need to be amplified by
more detalled statements of general objectives and governing
principles.

System Functiona

As a bapis for its assespsments of the present situation
and recommendations for the future, the Task Force developed
the following atructure of major operating functions involved
in the communication of STINFO. Existing Goverument STINFO
management, organizations, activities, processes, products,

-services, and the like were related to this structure for

analytical and comparative purposes. These analyses revealed
deficiencies from a system-wide viewpoint and suggested the
courge of improvement recommended.

Functional Flements of the STINFO System
A, ORAL COMMUNICATION.

1, Informal Oral Communication (subsystem).

Encompasses normal daily oral communication, on a
person-to-person basis, by telephone, ete., concerning
any substantive agpects of planned, active and completed
research and development work.,

2. Communication Related to Formal Meetings (subsystem).

Includes planned group communication, usually in
formal technioal meetings and sclentific symposis,

- 16 -
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- qoncerning any substantive aspect of plamed, sative

and coupleted research and development worke

a. PRE-MEETING .COMMUNICATION: Programming, scheduling,
and announcing the planned scope, nature, time(s)
and place(s) of the meeting, collecting and dig-
tributing abstracts and preprints of meeting papers
and facilitating transition from oral to recorded
communication, B

b. MEETING COMMUNICATIONs Conducting, sontrolling and,
as warranted, recording the communication of infor-
mation at the meeting.

c. POST-MEETING COMMUNICATION: Planning, preparing
and performing appropriate disaemination of
recorded information commmicated orally at the
meeting.

B. RECORDED COMMUNICATION.

1.

Informal Recorded Communication (subsystem).

Fnoompausus noruwal., daily, person-to-person exchange
and flow of recorded information in personal letters,
momoranda, drafts, informal reports, preprints, eto.,
concerning any substantive aspects of planned, active
and comploicd research and devalapment work.

Formal Recorded Communication (subsyetem).

Includes planned formal dissemination of information
in recorded forms, to facilitets its accessibility and
availability to sizeablc audiences, concerning amy
substantive aspects of planned, active and completed
repearch and development work.

a. Praduction Functions.

(1) INITIAL RECCRDINGs Converting knowledge and
idess to a tangible record (e.g., a manuscript,
a film, an audio record, a reporting form,
etc,) for the production and distribution of
multiple coples; and/or for announcement and
incorporation into organized, cumulative hold-
ings of research and development information
for potential current and future use.

- 17 -



(2) " INITIAL REPRODUCTION: Editing, préparing copy

b,

and Peproducing, by conventionel and mon=- -

oonventional mcans, multiple copies of a physi-
- eal record of informaticn for distribution,

for additional system procvossing and atorage,

and for retrieval and use.

(3) INITIAL DISTRIBUTION: Transmitting copiee of
newly produced recorde of informations

(a) to serve known and antioipated ourreut
needa of usersj

(b) to maintain appropriate atocks and faoil-
itate secondary reproduction of dooument
coples for future needs and requestsj and

(c) to permit effective announcement, accessi-
bility and availability of information
through bibliographic control and servicea.

Bibliographic Control and Service Functiong.

(1) DOCUMENT AND CONTENT TDENTIFICATIONs Intellec-
tually analyazing recorded unita of information
and preparing appropriate title llstings,
abstracts, indexes, etc., to identify individual
doouments and their subject content for various
purposes, such as current anncuncement and
retrospective search and retrieval,

(2) IDENTIFICATION STORAGK AND/OR PUBLICATION:
Storing unite of identification of documents

(e.gs, titles, numbers, authors, etc.) and of
their content (e.g., subject headings, des-
oriptors, ete.) for future centralized search
and retrieval in response to ad hoc needs; and/
or preparing and publishing compendis of organ-
ized units of identification to facilitate
decentralized search and retrieval by indivi-
dual users and using organigationa.

(3) DERIVED AND SPECIAL PRODUCTS: Preparing and
iasuing:

(a) bibliographioc summaries of the identified
doouments accessible and available in
selacted subject areas}

- 18 -
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"(b) compendia of selected, evaluated, identi-
fied doocumerits accessible and available -
An speoific subjeot aroas}
(a) documented reviews and summaries, dorived
and synthesized from evaluations of
: solected bodies of information; and
(d) translations of information and documents
accegaible and available only in foreign

languages.,

(4) USER SERVICESs In response to the ad hoo
requeats of useras, providings

(a) document coples, including reprints, as
required;

(v) referrals (addrespes) to pertineunt donu-
menta, persons and organizations for the
acquisition of needed information; and

(0) substantive answers to substantive queries,

C. ARCH AND DEVELOPMENY,

1. Syplems Repearch snd Dovolopment (subsystem).

Encompasses systems planning, design and development and
systems testing and evaluation, relating to systems of
communication.

2. Communication Hegearch and Development (subsystem),

&,

b'

Linguistics, semantics, communication theory, etec,

Oral Communication:

(1) wuger needs, attitudes and behavior, group
dynamicsg and

(2) methods and techniques; intellectual, manual and
automated.

Recorded Communicatlon:

(1) user needs, attitudes and behavior; and

(2) methods and techniques, intellectusl, manual
and automated.

- 19 -
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. Sygten Mazagement

Effective performsnce of a oomplex, multi-component, operate
ing system cannof narmally be achieved and maintained without
aontiming attention and direction. The same is true within the
separate organisational components of any such system. For this
reason the Task Force appralsed carefully the effectiveness with
vhich system functiona are being maneged, on a Government-wide
as well as agency-wide basis.

Syaten Operation

The Task Force found it necemsary and advisable to gxclude
from its assesament of operuting functions those involved in
informal oral communication and informal recorded communication,
While it is recognised that informal communication can be prospt,
effoctive, efffeaiant and vitally important, its informal charsc.
ter precluded any meaningful analyses on a broad basis within
the limited Lime avallable, Functional operations within the
formal communication subaystems were examined separately and
collectively, and on a Government-wide and agency-wide basis.
Comparisons of funotional performance emphasize the importance
of operating criteria for promoting optimal compatibility among
system components.

Sygtem Orpanirzation and Development

Finally, and only after determining basic needs for effec-
tive STINFO syatem managexent and operation, we have conasidered
the organizational aspeots of satisfying auch needs. It 1ia
important to understand that the Task Force has not designed or
attempted to design the detailed substantive elementas of a
Government STINFO communication system. The objectives, govern-
ing prinoiples, operating criteria and best solutions of the
numerous probleme in each identified function of the STINFO
system will require collaborative and complementary development
affort by all participating agenvies in the proposed Government-
vwide aystem context, The Task Force hag direoted its efforts
instead toward the creation of a favorable environment and a
rational ztruoture of responsibilities and functions, as an
essential basis for the many substantive improvements still to
be made if Government STINFO communication is to be effective.

Continu Improvement

The long delay in effecting a concerted attack upon the
problems of Government STINFO communication makes it poasible

- 20 -
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.. .to suggeat many ways to achieve better communication without -

going beyond the current state of the art. It would be folly
to permit the accomplishment of such improvements to generate

" an attitude of complacency that fails to recognize the need

for further effort, The situation that has created the praob-
lems now confronting ua is a dynamic one, The golutions that
are sultable today will not long continue tc bs suitable, nor
are they optimum even for meeting current needs., There will
continue to bs a great opportunity to increase both efficiency
and effectivenese of STINFO communication through continulng
R&D on the fundamental phenomena of communication, on commun-
ication systems, on the needs of management and performers, on
the medie used to communicate information, on the application
of mechanioal devices wherever these can asslat the processes
that make up the communication complex, and on the methods and
techniques for carrying on the day-to-day activities of an
offoctive Fedoral Governmont STINFU communication system. The
large expenditure of resources in the communication process
demands appropriate support of' K&l efforts to ensure continued
effoctiveness of that process,

- 21 -
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CHAPTER ITIs STINFO MANAGEMENT

7 Findings
nere.

Although widely described as both an integral part of and
a resource for R&D, STINFO is not commonly managed as such within
the Federal Govermment. Becauss it 1s a valuable resource, its
communication, accessibility and availability need to be pro-
moted aggressively. Systematic operation of the process cannot
be achieved and maintained without systematic management., There
are several mserious deficlencies in the present situation which
simultanecusly perpetuate the ambiguous status of communlcation
and preclude its systematic management and operation.

Purpose, Principleg, Cbjective

If en effective Federal system is to be developed, its
elements must be shaped in orderly sequence, with clarity and
precigeness. A major vold in this rempect is the current
absence of official statements of purpose, objectives and govern-
ing principles to gulde the separate and collective efforts of
all who participate in the conmunication of Federally-generated
STINFO., Provision must be made at tho very beginning of the
system development for correcting this sericus deficiency. A
gtatement of Government-wide STINFO purpose similar to the Task
Force premise stated in Chapter II should be developed and pro-
mulgated, and applied in the development of objectives and
governing principles of such a system.

Delegations of Government-wide Responsibility and Authority

Title IX of the National Defense Education Act of 1958
directed the National Science Foundation (NSF) to provide or
arrange for the provision of helpful information services and
to undertake programs to develop new or improved methods. In
addition to requiring establishment of an Office of Science
Information Service %OSIS) within the Foundation, the Act
required establishment of a Science Information Council (SIC)
to advige the 0SIS. Executive Order 10807, dated March 13,
1959, directed the Foundation to provide "leadership" in the
coordination and improvement of Federal Government scientific
information activities. The same order directed other Federal
agencies "to cooperate™ with and assist the Foundation in its
Government-wide responsibility.

- 22 -
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.. Of these: two.mandates, only the Executive Order is directed
gspecifically to the Federal Government vommunicallon process.
The Leglalative Act -relates Lo the nationsl scene. Major emphasis
in OSIS has teen directed to non-Governmental STINFO activities
and organizationg. Conaistent with its role as a foundation,
NSF has concentrated largely on using financial support as the
means of gtimulating and sirengthening non-Governmont STINFO
products, techniques and organizations, Congistent with its
primary mission to support basic research, NSF has devoted a
large effort to stimulate and support research, study and survey
projocts relating to STINFO, Consiatent with its primary orien-
tation toward sclence and research, as contrasted with tochnology
and development, the Foundation's efforts have been directed
largely townrd strengthening the traditional information tools
of the rosearch sclentists, Numerous beneflis relalive to
jmproved communication within the general scientific community
have accrued from these ottoris and the Foundallon lu Lo be
commended for these contributions,

With respoct to Fodoral STINFO aoblvilles, the Foundation
has been instructed only to provide "leadership" without eny
Indication of precigely what ls moant., Ap & congequence, a wide
variety of intorprotations has developed regarding the Founda-
tion's respongibilities in Federal H&D communications. As one
of the many Federal agenciva supporting R&D, the Foundation
cannot reasonsbly be expocted to exerclse any forceful
directlion of other agency STINFO pollcles and practices. Simi-
larly, the reapenslbility of other agondos Lo "cooporate" with
NSE's "loadorship" 1s open Lu dlverue interprctations, Gener-
ally, other ageuncy execullves endorse the thomo of cooperation
in improving Foderal STINFO servlces so long aa cooperation does
not require any extenslve changes 1in their own internal, estab-
lished order, i.e., tho organization, policlies, practices and
support of agency STINFO activities. It is not surprising, in
this environment, that mny of the middle management officials
directly regponsible for agency STINFO activities look and hope
for a strongor force of pertinent Government-wide responsibility
and authority. ‘“'he Tasgk Force bolieves Lhat clearer responsi-
bility and authority are imperative tc¢ correct the existing
sltuation and to promote mggressively the development of an
effective Federal gystom.

Particular note should be taken of the position of the
Buresu of the Budget (BOHB) with respect to this communication
process. BOB has the same responsibilitles and authority
repurding adequate organization and resources for R&D communica-
tlon us it does for other functlons and activities of the
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. Pederal-Government. -In order for the Bureau to carry out-its

responsibilities, it is necessary thati Governmeni-wlde guide-
1ines bs established for the effective organization of R&D .
communication in Federal agencies and for its effective. identi-
fication and financial management., Deficlencles of this type

- ‘make it difficult for the Bureau, and consequently the Presgident

and the Congress, to discharge their normal roview and decision
responsibilities regarding Federal STINFO activities. It is
disturbing, as NSF has discuvered, that the actual costs of
Fadoral STI activities cannot be determined easlly and
accurately. We believe that it should be routinely pousible
to relate STINFO resources to the expanding acope and budgets
of the R&D programs to ba served.

Delegations of Agency-wide Responaibility and Authority

Three major research and development agencles, the Atomic
Energy Commission (AEC), the Department of Agriculture (USDA)
and the National Aeronautics and Space Administration (NASA),
have beon speoifically directed by Congressional statutes to
disseminate to the public information generated by their re-
spactive R&N efforta, as well as related information in their
regpective fields generated by non-Governmontal sources. In
each of those agencies Lhere 1s o relalively high degree of
agency-wide direction and control of STINFO activitiea. We
are fully aware that significant differences exlst among these
agoncles in STINFO organization, policies, practices and support.
Although we recognize that the communicatlon process in each of
these agencles is not perfoct, 1t 1s significant that where such
regponsibilities for STINFO dlssemination have been aselgned,
the process enjoys a stronger atatus among the agenciea' mis-
sions and activities and a general environment more conducive
to its effective performance.

In other agencies, the Department of Defense (DOD) being a
notable example, the responsibilitles mssocviated with communi-
cating STINFO are matters of internal administrative discret.ion.
The status and scope of activities vary widely among these
agencies. In general, however, there ia little or no agency-
wide planning and direction, Agency top management tends to
underestimate the importance, full scope and effective organiza-
tion of the process. SIINFO responsibilities are widely decen-
tralizred and serious gaps exist in the operations performed.

{1) Federal Funds for Science X. (Part II. Federal Funds for
Scientific and Technical Information) National Science
Foundation (NSF 61-82).
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] i : Planning-and -allocation of STINFO rescurces is generally inade-

o quate, the utilization of guch resources ia not adequately
monitored, and few, if any, agenoy-wide policies and principlea

] have been established as guides. Agency components develop -

) independently thoir local operating standards, which bear only

a chance relationghip to practices in other components and fre-

quently impede progress toward a compatible sgency-wide or

Government-wide system. The Task Force believes that the chief

cause of these undecireble conditions 1g the absence of specifie

4 responsibility, essigned to each agency by higher authority, for

C effective communication of STINFO.

Recommendationa

1, There ghould be promulgated to the Depariments and
Independont Aponcion of the Faderal Government an

official ptatement of the Proasident which gives formal,
high-level recognition t.0 ihe urpgent and important
charactor of STINFO communteation in relation to
Federally-supported R&D programs and which announces
the off'icial common purposu of' such Fedoral STINFO
activitioes,

2. There should be estubllished within the structure of the
Exocutive Branch of the Government an organizational
foenl point of responslbility for the Goverpment-wide
direction and review of Federal Government programs and
activities for the communication of scientific and
technolopienl information:

a. To define and announce the major uvbjectives of
Fedoral STINFO activities, as well as the funda-

; mental principles which govern all agencles con-

H cerned in the attainment of these comron objectives

: and purpoge;}

b. To plan, develop and guide the implementation of an
effactive Government-wide STINFO communication
gystem in close collaboration with all participat-
ing agencies;

—it

- —

c. To plan, develop and guide the application of

! Government-wide operating criteria which ensure

} optimal degrees of uniformity and compatibility for
’ the effective functioning of a Federal Government
STINFO system;
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3.

£,

“In olose collaboration with the Bureau of the
‘Budget, to'plan, develop and guide the implemen-
tation of effeclive orgenization of STINFO —
-activities in appropriate Pederal agencies and of
sffective financial management of these activities;

To review continuously the compliance of Federal
agoncleas with offiocial Governmentewido purpoae,
objeoctives, governing principles, syatem require-
ments, operating oritoria, organizational require-
menta and financiel management requirements; and,

To provide for appropriate systems research,
engineering and development in order to improve
the R&D oommunication syatem and maintain it in
an cptimal state of effectiveness.

Zach H&D agency of the Federal Guvernment should be
directed to eatablish internally an appropriate, formal
organizational focus of respouaibility and authority

for agency-wide direction and control of STINFO

activitiess

8.

b.

G,

To plan and implement appropriate internal organi-
¢ation of STINFO activities and related delegations
of responsibility and suthority;

To plan and allocate appropriate resources for
STINFO activities and monitor their utilization;
and,

To plan and implement, in compliasnce with the-objec~
tives and criteria of a Government-wide operating
system,coordinated policies, programs, operations
and procedures for STINFO activitles.
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CHAPTER 1Vs STINFO OPERATIONS IN R&D AGENCIES
Findings
Communication Related to Formal Meetings

Formal meetings of sizeable audlences are continually being
plauned and conducted by cowponents of Federal R&D sgencies,
their contractora and granteea. The sunual coat of all such
meetings is huge, Participation by individual sclentists and
engineers ip estimated to total several million man-~hours each
year. The objective of these large expenditures is to communi-
cate information relevent to Federally-supported R&D. With raras
exceptions, such mestings are not coordinated with agency infor-
mation activities or with other mwetings. Under the circum=-
stances, undeairable duplication and overlapping of meetings
are wiavoldable and contliots in pchedules ovecur which preclude
optimal attendance and participsation.

Witheut partinent puldelines mnd coordination, effective
means are not available for aassuring the most profitable attend-
anco, Cost/benofit ratios of wuny moetings mre believed to be
unduly high because the responsibilily for planning and conduct-
ing such mectings is undertaken without appropriate oriteria and
guidance for attaining optimal communication in a Government-wide
gystem. Becnuse lnadequate effort is made to vcordinate and
systematize communication practices and procesges related to
such formal meolings, much valuable information is not accessi-
ble and =vailable to those who neod it within and outside tho
Government. Few studlies of this function and its activities have
been carried out.

Initial Rocording Function

No un{form requirements, policies or practices for record-
ing information about plammed or active units of current R&D or
for reporting results of active and completed work exist among
agencies. "Ruecording" doos not. nacessarily imply initial repro-
duction and distribution of myltiple copies. The Task Force
believea, however, that information on positive or negative re-
sults generated at public expense should at least be documented
and stored in organized collaections for availability and use, if
and when needed.

Criterla are urgently needed regarding value or potential
value of information to gulde decisicus about recording, repro-
ducing, distributing snd other processing functions., "Promptnesa"

- 27 -
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needs to be defined in terms of specific time criteria for each
and all functions of the communication procesa, starting with
the initial recording funotion. Uniform oriteria must be
daveloped and applied for new and specialiged recording medla
(e.g., sudio~vigual media) if they are to be systematically
accesaible and available for utiligation by Governmental and
non-Goverumental users.

Wide variations exlat among agencies in the general philo-
sophy, requirements and practices of author abstracting and
author indexing as parts of the initial recording funoction. As
a result, one agency's record cannot be eagily exchanged and
used by another agency without expensive and time-consuming
processing or reprocessing. It 1e gratifying to report the
start of efforts to correct this situation. The Air Force now
requires authors to assign keywords or descriptors to their
recorded documents. The Armed Services Technical Information
Agency (ASTIA) 1s developing an improved thesaurus of des-
criptors with the close cooperation and assitance of numerous
agencies and various non-Governmental organizations. N:T has
stimulated creation of an interagoncy committee to explore the
feasibility of compatible interagency indexing, which should
facilitate & higher degree of indexing at the source.

Few agencies exsrcise =ustained offort, individually or
collectively, in tho initial rocording function to promote the
digsemination of unclassified, unlimited information by prevent-
ing the insertion of unnecessary fragments of restricted infor-
mation. Uniform attention to this aspect of recording would not
only speed the dissemination of useful information but would
reduce the present costs of subsequent review and delétions
roquired to "sanitige" them.

It is believed that new forma of arranging and presenting
recorded information could be developed which would nct only
enhance reader understanding but would anticipate and facilitate
the subsequent identification, storage, retrieval and use of
information content.

Initial Reproduction Function

There are no Governmunt-wide criteria and only few-instances
of agency-wide criteria governing the physical format, graphic
quality, promptuess, types of documents, coding and numbering of
doouments reproduced by agencies in multiple copies. Poor graphlo
quality of initial reproduction frequently precludes secondary
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veproduction and diastribution, or adds to the difficulty and
cost, of such reproduction, Slow initisl reproduction adds to
the ultimate delay in communication and use. Diverse and
uncoordinated document formats, types, codes amd serial num-
bers prevent fast and simple identification, location, use
and bibliographic processlug. Government R&D reports are
coumonly clagsed aa non-conventional (i.e., unacceptable)
solentific publications because of the problems of this type
vhich they raise. NSF is pupporting & preliminary study of
the particular problems associated with current coding and
numbering practices.

The sbaence of syatomatic coordination among R&D agencies
precludes optimal initial roproduction, diatribution and use.
Soms agencies, such aa the AEC, attempt regularly in the pro-
duction process to anticipate all current needs for docusents
g0 that optimil prass ™ina can ba made during initial reproduc-
tion for users, stockpilea and other purposes. In most agencies,
LOD being a specific exemple, no such coordination of agency-wide
or Jovernment-wide needs 1s attempted regularly. By improved
coordination at thls stage In the production process, NMOD could
appreciably speed up initial dissemination of intormation and
aignificantly reduce the workload at ASTIA for secondary repro-
duction and distribution of asingle dooument copies. Initial
reproduction ani distribution need to be kept under effective,
oontinuing control to make sure at the same time that exceasive
quantities aroc not automatically produced and that scientista
and enginvers are not automaiically burdened with irrelevant
materials. NSF is supporting a study which will include an
examination of apgency econowy versus Government-wide economy in
this situation and will attempt to determine an optimal balance
between initial reproduction and distribution and secondary re-
production and distribution.

kesentially all R&D agencles support and encourage authors
to publish in conventjonal seientific and engineering journais,
This iz a desirable and commendable policy. A Government-wide
policy, sponsored by the NSF, was established in 1961 which
authorigzes Government agencies to pay journal page costs and
abstracting chargus., However, the Task Force does not share
the frequently expressed view that Federally-generated STINFO
which i1a not published in conventional journals is worthleas.
Beocause journals are faced with limitatlons on their phyaical
capabilities to publish, rejection or acceptance by journal
editors is not a wholly reliable meagure of information value.
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In faot, journal publicatlon ls sometimes so delayed as to
warrant digsemination by the agency in report form where time-
liness of the information is suffiociently importent.

The AEC is apparently the only major R&D agency which on
an agunoy-wide bapis regularly follows up on each paper sub-
nitted for Journal publication, cites its journal availability
if published, reappralees its substantlve merii if rejected or
if not publishod within a reasonable time period, and undertakes
appropriate reproduction and distribution, By contrast, the
Public Health Service (PHS) of the Department of Health, Educa-
tion and Welfaure (HEW) and NSF rely wholly on conventional
publications for the dissemination of information generated in
the activities they support. Many chance factors influencc the
results and effectiveness of such a policy, including the in-
veatigator's declsions and actions about preparing and submitting
a paper on his work as woll as tho judgmonts and limitations of
the journalp themselves. No supplemental methods are used in
these agoneies to ensure accespibility and aveilability if
information generated undour tholr sponsorship is not published
in conventional journals.,

Tnitial Distribution Function

Initial distribution is centrally controlled in some
agencles (e.g., AEC) and highly decentralized in others (e.g.,
DOD). In general, it is primarily directed o an agency's own
components and official affiliates, with differing degrees of
attontion to the possible current needs of other agencles and
non-Governmutul users. 1n the centralizod situation, standard
distribution listu which consolidate user statements of need
are used as the basis for initial distribution by the generating
organizations. In others, individual dvcument distribution lists
are compiled by the generating organizations on the basis of
content and thelr own knowledge or estimates of users' needs.
There can be no prompt and effective dissemination of newly
produced information among Government agenciss when agenoy
practices are so dissimilar and uncoordinated.

Dissemination to both Governmental and non-Governmental
users is also impeded by other variations and deficiencies in
agency initial distribution practices. Of particular importance
among the users are the diascipline-oriented bibiiographic
services (e.g., Chemical Abstracts, Biological Abstracts, etec.)
and the growing number of specialized information gervices which
nead prompt accessibility to and avallability of pertinent
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Government. .documenta in order to provide the acope of serviceas
expocted of them. No uniform oriteria of quantity and time
govern the stockpiling of document coples foi sale, exchange,
loan, secondary distribution and ths like, The production,
feasibility and compatibility of wmicroforms and other types

of document copy are not normally appraised and coordinated on
an agency-wide or Government-wide basis. In these reapecta,
promptneas eand effectivenens of agency-wide and Government..
wide communication appear to be unwlsely subordinated to local
policies.

Several agencies maintain their own networks of regional
dooument depositories, which vary widely in their effective-
neass, sige and geographical scope. It in largely fortultous
if two or more agencies happen to use the same depository in
the seme city. Users are thua faced with many different points
of access in differunt locations and need to know which agency's
information they are seeking, in order to utilize the deposi~
torles economically and offecllively. To eorrect this woakneoa,
NSF is coordinating the dovelopment of a network of twelve
reglonal depopitories of unclagsitied, unlimited U, S, Govern-
ment K& reports, undesr Lhe operatlug direction of the Office
of Technical Services (CrS), Department of Commerco. The net-
work will initially recelve AEC, DOD and NASA reports but cannot
be congidered a fully satlafactory asolution to the problem of
reglonal accesaibility and availability until all R&D agencies
are partioipating.

Inadequate initial distribution significantly delays the
communication of soientiflc and teohnologicul information,
Further, it adds to the users' burdens and costs in learning of
and locating information as well as in requesting and obtaining
1t. Security and other restrictions on the distribution and
flow of information are discussed in Chapter VIII, but a brief
statement here 1s appropriate. Whenever accesslbility and
availability are limited because criteria for restriction are
srronocously interpreted and applied, the adverse impact on R&D
progress and the national welfare is certainly serious. Where
such restrictions are warranted, it is equally serious if acces-
sibility and availability cannot be systematically sssured to
those who need and are authorized to recelve such information.

Document, and Content Identification Function

Agency bibliogrephic funotions often cover a much largar
scope of STINFO than that which 1s generatsd by the agency's own
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. R&D-programa. For example, AEC, USDA, and NASA cover large
amounts of the world's published literature in their respective
fields. In effect, each auch agency 1s developing and maintain-
ing a national collection or library in iits mission-oriented area.

The National Library of Medicine (NIM) of PHS performs
similar bibliographic control and announcemsnt of published
literature in its field. However, PHS does not control biblio-
graphically the knowledge gemerated under its sponsorship which
is not published in the recognized periodicals,

ASTIA exercises bibliographic control sctivities on DOD-
generated documents and information. In view of the breadth and
nature of DOD subject matter, i1t is understandable why ASTIA does
not aimilarly place selected published literature under biblio-
graphic control, The prcblem in DOD is simply that ASTIA re-
ceives only limited portions of DOD-generated information,
estimated by two commandors of' ASTIA to represent between
10-40% of the DOD total. This situation results from daficiencies
in agency-widc dirpetion and control of the UOD communication
procens and in the production functions of that prucess. Apart
from any consideration of the quality of ASTIA pervice, the inef-
tfectiveness of the LUV communication process precludes an
affective system for identifying all DOD documents and their
contenta, '

It is pignificant from a Government-wide system viewpoint
thaet all Government-generated peclentifie and technological docu-
ments and their content are not uniformly placed under biblio-
graphic control to facilitate their announcement, accessibility
and availability. Even more significant is the fact that users,
within and outside the Government, cannot know what Qovernment
information is or is not under bibliographic control, Under these
circumstances the results of search will always be of questionable
reliability.

For bibliographic analysis and control purposes, moat R&D
agenclea attempt to collect all of thelr own internally generated
documents and acquire pertinent documents from other agencies and
relevant portions of the world literaturs. Agencies perform
their ascquisition sotivities simultansously and independently,
scanning large volumes of the same literature to locate and
select relevant items. OSpecialized information services and
centers similarly search independently for their specifioc docu-
ment and bibliographic control needa. There is probably no aspect
of the communication functions where duplication of effort is =
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extensive and suaceptible to significant improvement in the
environment of a coordlinated system,

Adequate information about documents and their content
involves a broad speotrum of related analyses for different
purposes. If announcement of newly produced documents 1s the
cbjective, time is & more urgent factor than is normally
reflected in agency snnouncement practices. Announcement of
doouments reporting the progress or results of aotive or
recently completed work is all too frequently delayed for
periods of aeveral months., New meaning must be attached to
the aignificance of time if awarsness of new informatlon is
in fact to be "current."

As tho analysia of information content becomss progres-
sively deeper and more exhaustive, for ralrospective search and
retrieval, the urgency of the time factor declines proportion-
ately. A aingle published Libliographic ool and a aingle lovel
of content analysis cannot aduquately aserve both the requirements
of prompt annvuncemoul snd thuse fur velrospoctive scarch and
retrieval. Moat of the H&D ageneles, however, produce and rely
wholly on one major unclagsified blbliographic tool ta serve a
wide range of ldentification needs and purposes. Examples are
ASTIA's Technical Abstract Bulletin, AEC's Muclear Science
Abstracts, Agriculture's Bibliography of Agriculture and NIM's
Indox Medicua. These tools vary conslderably in their content
eand usefulness. In some, the degree of analysis is more strongly
oriented toward announcement as a current awarenese servics, at
the expenge of offective dovp aralysis for retroapective search
and retrieval., In others, the upposite situstion pertaina.

From this viewpoint, none of the aguncy analysis and ldentifi-
cation programs is fully effective for either of the broad pur-
posas to be served.

Bacause centralized agency bibliographic services cannot
generally provide adequate depth of content analysis, specielized
centers and services which focus on narrowly prescribed subject
area? ?nd attempt to cover them exhaustively are growing in num-
ber. {1 Federally~supported conters of this type are not normally
integrated within the agency's information program and their
activities are, therefore, not operationally coordinated and
compatible with existing centraligzed activities. In effect, they
exist and function as completely independent operating entitles,

(1) Specialiged Science Information Services in the United
States. National Science Foundation, November 1961,

NSF 61-68)
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Some of them have contributed significantly to the communieation
process by developing effective means for utilization of expert
judgments and helpful participation of bench scientists and engin-
eers in acquiaition, analysis, identification, storage and service
operations. The full potentialities of Federally-supported spe-
claliged information servicea will be realigzed only when they
become full-fledged components of & wall deslgned and operated
Federal communication syatem.

No Government~wide criterla exist regarding the appropriate
level of content analysis and identifiocation of units of current
R&D effort, planned or active. Compatibility of identification
is, of course, egsentlal for development and maintenance of an
effective curront sffort index within each R&D agency. It is
also of critical importance to facilitate fast and economical
correlation of separate agency iupnt to a Governument-wide current
offort indox, such as tha Science Information Exchange (SIE) of
the Smithsonian Institutlon, and Lo ensure optimal utility of
its services Lu R&D maunagomnont.

In some agencies, greater emphasils is glven in information
processing to the allocation of resources for abstracting infor-
mation {i.0., condensing document content) as contrasted with
ite indexing (i,e., preparing ordered unit entrles to the content).
Othera do no abgtracting but provide varying types and degrees of
ordered entry., In view of the differing needa of engineers and
scientiste, objective reappralsals of the relative importance
and eppropriate future roles of mbstracting and indexing are
needed. Generally, abstracts are clagsed as browsing tools to
serve current awarchoss needs. In retrospoctive search they
are used to scan and screen material to identify items specifi-
cally needed in full. I1nformative abstracts sometimes serve
also in lieu of the full-length document to which they relate.
Indexes, on the other hand, are tools for either current or
retrospective mearches for addresses of (i.e., referrals to)
information or the information itself. Certain newly developed
techniques attempt, with varying degrees of success, to organize
the analysis of document content so as to provide simultaneously
the ordered entry fealure of indexes and the "browseability"
feature of mbatracts. Abstracting and indexing of documents aml
their content are not performed with Govermment-wide uniformity
or compatibility of purpose and practice, As & result, users
are faced with a confusing variety of analytical and organizing
philosophies and of bibliographic products which cannot be used
together.

-3 -

L



T

R B ———

ooy
S

5t
[

[P

[

[
————

s W

EEN [ J— by
comy s e e

Pibliocgraphic Tools

rﬁoat R&Diaééhciea maintaln soms form of master oollectidn

~ 4n whioh are atored organizod units of identification of their
doocuments and the dooument content. However, the breadth and

depth of such oollections are not widely known nor are the
collectiona coordinated in any planned, over-all scheme, Con-
sequently, the aggregatv reference and information service capa-
bilities of the Government agenciee cannot be exploited by
Governmental snd non-Governmental users.

Coordinated planning, control and operation are the pri-
mary considerations regarding such collections in the context
of developing an effective Government communication system.
Also of interest 1s tho entire matter of automated storage and
retrioval of Government STINFO. As mechanized techniques are
applied, it is essential that thesc too be compatible so that
the individual agency oollactions can continue to function ap
componont parts of an ovperating sysitem, ouce that system has
been developed., Mechaunlued storage and retrieval technigues
have alruady been inutituted in DOD's ASTIA collection and are
being planned In other R&D agencles. Through an NSF-sponsored
interagonoy group, efforts are undor way to coordinate such
planning among the agoenclos in order to foster compatibility
of their mechanized techniques. The danger in the current
situation is that attentlon will be no strongly focused on
automation that the primary problem of achieving compatibility
in the scope and use of agoncy collections will be neglected.

A multiplicity of annocuncemont publications is issued by
Government, R&D agenciza reporting new documents which they have
added to the literature. These publications are not suffi-
ciently prompt. Despite theilr large number, thelr coverage 1s
not complete and there is considerable overlap among them,
Users cannot turn to a single publication for a ourrent record
of newly produced Government sclentific and technological
reports.

Most agencies publish bibliographic periodicals announc-
ing and describing additions to thelr master collections, and
cumulate them at varying intervals. The basic purpose of such
compendia is (o permit users to conduct thelr own searches.
These published versions of the master collections reflect the
deficiencies of the collections.
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Derived and Special Products Function

Somsa agencies direct contimuilng attentlon to the prepara-
tion of derived products -- technicai reviews, state-of-art.
sumaries, palected bibliographies and similar special publica-
tions. In general, these involve the evaluation and condensa~
tion of source materials and often rasult in a synthesis of naw
information. AEC, for example, prepares & serles of quarterly
Technical Reviows, each devoted to a currently important speclale
iged subject. DOD'a Defense Motals Information Center (DMIC) at
the Battelle Memorial Institute (BMI) produces numerous state-
of-art sumsaries in special subjects, These are prepared through
the part-time effort of BMI scisntists and engineers when
warranted by the volume of informaticn generated and accumulated
in the subject area or by user needs. NASA has dcveloped plans
for s comprehensive program of such derived products.

No agency has yet developed and implemonted an adoguate
program of derived products for the varying and special needs
of R&D performers and management. The importance of continuing,
high-quality, technical evaluatlons bocomos greuter as the
volume of information and documenis wxpands and the time batween
dincovery and desired applicaticn deoreasea. A planned and
coordinated process of continuing review, evaluation and summar-
isation of mounting volumes of information is eapential if
gignificant reductions are to be effected in the numbsrs of
documents which individual users munt review and evaluate.

If the present lack of derived products oontinues, the
adverse effect on R&D programs will increase sharply.. On the
one hand, Federal R&D programs can 111 afford the costs and
delays assuciated with countlesa duplicate reviews and evalua-
tions of the same bodles of literature by individual users,
particularly in technological development. On the other hand,
more oritical evaluations must be prepared and made available,
if the quality of individual professional performance and
gkills is to bes maintained.

R&D management in particular will require inoreasing
numbers of evaluations and reviews. Many of these will involve
the correlation of a variety of special circumatances, facts
and ideas at a particular point in time and in relation to a
specifio problem. Ad hoc syntheses of this type can be devel-
oped promptly and sconomically for management if they can be
baged on evaluaticns completed as part of a regular program of
derived products. Otherwise, management decisions will be
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seriougly impeded because of the conatant need to refer to mul-
titudea of source documenis for significant information germane
to the problem at hand.

Some agencles do not prepare evaluated and derived products.
As substitutes, they may prepare on-demand bibliographies of the
doocuments in their collection on a particular subjeoct. If the
user needs end is prepared to cope with such unevaluated, compre-
hensive bibliographies, they obviously serve a purpose. There
is reason to believe, however, that the usefulneass of such list-
ings is declining as they tend to incrense in slge.

Brief montion should be made of translations as & form of
special infermation product, More progress has been made in
coordinating and improving the accessibility and availability of
tranalations than of evaluated, derived producta. Although
sovoral major problemsg remain undolved with regard to transla-
tion policles and procedurss, at least a goud ptart hes appar-
ontly been made in coordimating their announcement, accesaibility
and avallability through the facilities of OrS and the John
Crerar Library.

User Services Function

The promptnoss and uffectivencus with which user requeste
for dooument copy amervices are met is wholly dependent on the
particular agsncy involved. All aspuocts of copy availability
on request have evolved without reference to any concept of a
Government-wide system. The uger, depending on his needs, must
deal with many soparate organigations of the Government with
different capabilities, policles and practices. )

Numercus informal arrangements exist among Government

ibraries and information activities for mutual assistance in
providing referral and anawering servicea. There is no
Government~wide coordination of these services to ensure prompt,
oowprehensive and high quality responses to requestors. The
Federal Govermment's many national cocllecticns represent a
major regource that cannot be fully exploited to serve both
Governmental and non-Governmental users. There is no single,
simple channel or mechanism by which a user could obtain a
coordinated search of any combination of individual collections.
Such coordinated searches of misslon-oriented collections will
become increasingly necessary to assure high quality service
for discipline-oriented needs. Only by aystematic coordination
of mearch and retrieval services of agency ccllections can both
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mission-coriented and discipline-oriented aearchen be efficlently
accommodated.

Communication Regsarch and STINFO System Development

NSF has encouraged and supported a variety of atudies in
such fields ap mechanical translation, linguistica, semantiocs,
storage and retrieval, and user attitudes end behavior. Thesgs
have improved understanding of many fundamental aspects of the
oommunication of information. The Foundation has also gponsored
studies and surveya of information activities in foreign coun-
tries as well ae in the United States, covering scientific
journals, abstracting and indexing services, specialized infor-
mation gervices, end the like. Support has alsc been provided
to mocientific societies to undertake communication studies and
to plan improvements within their reapective disciplines. How-
ever, no continuing attention has been directed to the system
aspects of STINFO communication, for the Federal Government or
nationally.

Rocommendations

1. In collabhoration with its agency counterparts, the
recommended focal point for Government-wide direction

and review should develop and announce & logical

structure of defined functions which will guide_all
aotivities involved in the menagemont and operation
of the }

Fedaral Government's STINFO system.

2. QGovernment- and apenoy-wide focal points of responsi-
bility, in close cooperation, should also develop and

guide the application of realistic criteria to govern
the funotional operations of the communication procesa;
inoluded should be criteria fori

a. gulding decisions about appropriate STINFO process-
ing consistent with the present and potential value
of tho information;

b, the qualitative und quantitative aspects of informa-
tion processing, produets, techniques and services;

o. time schedules required for each function and
activity of the communication process;

d. the coordimtion of subject coverage in agency
STINFO mctivitiesy

- 138 -




whnEWM 13t

T R Y 8 p b e

TR

Lo ——

‘

——n i

L & P ] N «

S e e

4l

f At o

i

Qe

f.

the optimal compatibility and coordination of agency
processing, techniques, products and services;

the financial aspects of information proceasing,
techniquea, products and servicesj and,

the coordination of commnication R&D among agencies.

-39 -




s Lk

CHAPTER Vi -GOVERNMENT-WIDE CLEARINGHOUSE SERVICES

In addition to agency STINFO activities which are directed
toward their own mission-oriented needs, several STINFO procesz-
ing organizations exist which are intended to serve as Government-
wide olearinghcusea. The Science Information Exchange deals with
information on planned and current research effort. . The Office
of Technical Services of the Department of Commerce, and the
Superintendent of Documents of the Government Printing Offilce
announce and distribute STINFO documents. The Sulence and Tech~
nology Division of the Library of Congress, and other agency
libraries, provide STINFO reference services. Because of the
jmportance of the clearinghouse function to the Government's
STINFO syatem, our examination of these activitles 1s discussed
in detail.

Findingg
Indexing Current R&D Efforts

The Sclence Information Exchange is adminiptered and oper-
ated as a special project of the Smithaonian Institution. The
present organization is the outgrowth of activities which have
been in operation for approximately 20 years in the biomedical
field. The Exchange is cooperatively supported by AEC, DOD,
NASA, NSF, PHS, Federal Aviation Agency (FAA), and the Veterans
Adminiatration (VA) on a voluntary basis. Its primary mission
is to collect, correlate and disseminate data and information
on current research efforts, as an aid to research management.,
As a by-product of this service to facilitate personal commun-
ication between sciontists sharing common or related interests,
the Exchange informs research lnvestigators where and by whom
speciflied work i1s being done.

The Exchange assumed its present scope and nume in September
1960 as an enlarged version of the former Bio-Scisnces Informa-
tion Exchange (BSIE). Its subject scope includes the mathemati-
cal, physical, engineering and social sclences as well as the
biclogical aciences. Progress toward implementing these
expanded responsibilities has been slow and generally discour-
aging.

SIE enjoys no formal organizaticnal status within the
struoture of the Federal Govermment, Its financial gupport,

- 40 -




[

e

Srun.

suag

R R i b i ST T

provided voluntarily by individua) components of the supporting
agencies, ia in frequent jeopardy, being largely dependent upon
the interest of agency representatives and their ability to
obtain allocations from their agency funda. SIE policies and
long-range goals are get by a Governing Board of agency repre-
sentatives In which each supporting agenoy has one vote.
Although the Governing Board concept hag helped to maintain
agency interest and to stimulute the contribution of agency
funds, the Task Force believes these udvantages are minor
compared to the attendant disadvantagos. Much of the slow
progress of the past year and a half 1s attributed to the
abgence of centralized responaibility for SIE policles and pro-
grams. The Director of SIE is responsible for its operations,
but cannct be expected to expand and improve those operations
effectively unless a vigorous and dynamic leadership exists
with respect to SIE policies and resources. Such leadership
has not bsen provided by the Governing Board and can hardly be
expecisd whore responsibility ia so dilutod among the support-
ing agencies and thelir represontailives. The agencles involved
have mudo limlted offorts to atrongthan SIE, but without
notable auccess. -

During tho pagt two yoary thu ccncopt of indexing current
R&D work has received incroussd attention. Tho Subcommittee on
Reorganization and lnternational Organizations of the Senate
Committee on Governmont ngrutionu iusned two Committee Prints
in 1961 on tho aubjoct.(|

Among Govornment scientlats &nd ongineers there is no clear
agreement us to the merits of such an information gervice. Many
physical scientipts reflect various rogervations about their nsed
for such pervice in tie managemont and porformance of their pro-
grams. At tho sume time, they seom Lo sense potential value in
this type of service, if performed effectively, because they are
becoming more aware of and concerned with the mounting diffiocul-
ties of effective management of complex, expanding R&D programs
with multiple interageoncy relationships.

(1) Coordination of Informution on Current Sclentific Research
and Development, Supported by the United States Covernment.
Senate Report No. 263, April 17, 1961,

Coordination of Information on Current Federal Regearch and
Development Projects in the Field of Electronics. September
20, 1961,
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Biological scientisis, on the other hand, have had many
years of experience with this type of current effort index
through the BSIE and its predecessors. Large numbers ol them
have buen pleased with the past services; despite many limita-
tions in those sarvices.

The Task Fourve balieves that such a service has great
potential merit for Federal, as well as national, R&D efforts.
The full potentialities of the concept cannot be either apprailsed
or realized until such a facilitly is organized, administered and
operated on A more adequate basis than has been thy case to date.
All R&D agencies must participate by contributing records of
their internal efforts before there can be a fully effective
Government-wlde olearinghouse on current R&D work.

The soope and nature of SIE operutions require extenaive
revigion and improvement., While SIE mccepte input on develop=
mont efforts when voluntarily repistered, its present acope ia
officially limited by its chartur to research tasks. This liml-
tation should be removed. The volums of malesial boing received
and procepsed on physical scionces tusks is nogligible as com-
pared to the total of such efforts. Coverage of the physical
sclences must be oxpanded at s greatly accelerated rato,

The eft'ort deveted by SIE to recording the frequent chunges
that are made in proposals is disproportionate to the benefita
derived. The objJective of SIE service on proposals should be
to facilitate contact between inquirers end granting offices.
For thlas purposo gpecific detalls are not reguired,

On the other hand, detulls concerning approved, active
work are much less susceptible to frequent change, As diatin-
guished from the referral service suggested for proposals, SIE
should continue to provide an answering servics regarding active
work. SIE operations would also be simplified and correspond-
ingly more acceptable to agencies if data on suppor: funds
reflected orders of nagnitude rather than precise budgeted
amounts.

SIE doss not now maintain records of documents stemming
from current R&D efforts. The Task Force believes that coupling
these types of informatiun would improve the olearinghouse
gervice,

Published listings covering short pericds of time and
published promptly would help to reduce the volume of inquiries
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for ad hoo search and service. The Exchenge should develop a
capability for providing such perliodic listings as a natural
byproduct of its normal activitiea.

Perhaps tho most important capability of SIE is the accu-
nulution and correlation of data and information on other than
work tasks and related fund utilization. There are four broad
categories of resources of continuing importance tou all levels
of R&D management. At each such level and to varying degrees,
the relationships and changes in relationship of these rescurces
are woven into the fiber of management problems and decisions.
These resource categories are ?1) funds; (2) organizations and
wanpower; (3) facilities and equipment; and, (4) informatica on
the scupe, progress and rogults of R&D work. SIE ghould cover
comprehonsivoly all four categuries in connection with current
Government=supported RE&D.

Finally, therc is the matter of correlating Guvernmontal
and non-Governmental current sfforts. Some of the private
health foundations now particlpate in the SIE and are ssrved
by it, with certain limitations on the avallablility of Govern-
mont date roglsterod. There huve been dofinite advantages
assoclated with this participation and no serious disadvantages.
It seems natural and desirable to the Task Force that a current
offort morvice should, within tho framework of voluntary parti-
cipation, becomo national in scope rather then mwerely a Federal
Govermment aorvice.

Current H&D Documents

Public Law '/76, 8lst Congress, directed the Secretary of
Cuunerce to eslablish and maintain "a cleeringhouse for the
collection snd dissewminution of acientific, technical and engin-
eering information.® Tho declared purpose of the Act was "to
make the results of technological resesrch and development more
roadily avaiiable to induatry and business, and to the general
public..." Tho scope of asulpgned respensibility coversd all
neceasary communication processing of information from domestic
and foreign sources to make it available to State and local
governmeuts and other Federal agencies, as well as American
industry, business and the public. It is.quite obviocus in com-
paring these responsibilities with those assigned to NSF in
Title IX, NDEA 1958, that conflicts of interpretation and under-
standing might easily and reasonably develop between the two
agsncies concernsd as well as other parties involved or affected.
As a matter of fact, such conflicts have arisen and need to be
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resolved by appropriate clarification of the relevant legisla-
tion.

In contrast to the broad national clearinghouse envisioned

in P.L. 776, the Office of Technical Services has developed over
a period of twelve years a much narrower and more limited public

image. OIS has functioned and ls thought of as a sales agency

for AEC unclassified reports and that part of DOD's unclassified,

unlimited report literature which is avallable to ASTIA. Not
only has the input to OTS from Government RE&D agencies been
limited largely to DOD and AEC literature, but input apparently
vigualized in P.L. 776 to come from non-Governmental sources
has been practically non-sxistent, with the notable exception
of large volumes of captured German docwments acquired by 0TS
after World War II.

Public Law 776 provides that:

It 18 the policy of this Act, to the fullest
oxtont feasible and consistent with the objec-
tives of this Act, that each of the services
and funotions provided herein shall be gelf-
gustalning or self-liquidating and that the
general public shall not bear the cost of
publications and other servicos which are for
the special use and benefit of private groupe
and individuals; ...

These provisionus of the Act havu apparently influenced the
linitations of fundu allocated to OTYS. The resources provided
to OTS over the years could not support an effective clearing-
house effort of the type intended by the Congress.

In comnection with the recently announced network of
regional depositories for Federal Government R&D reports, OTS
should develop its publication, U, 8. Government Research
Reports, into a comprehensive announcement medium of all un-
classified and unlimited Government STINFO documents. NSF
and 0TS are now considering a permuted title index of reports
in anticipation of broader OTS announcement services.

P, L. 776 assigns Commerce responsibility for positive
action to secure removal of restrictions on the dissemination
of STINFO, whenever national security considerations permit
the release of such information for the benefit of industry
and business, While OTS carries on a limited effort in this

|
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regard, in response 10 apecific requests from its clientele, it
has not attempted to stimulate and coordinate declassification
review programs among the agencies to anticipate and serve user
neede.

The Office of the Superintendent of Documenta 1s & part of
the Government Printing Office, an agency of the Legislative
Branch. It i» responsible for cataloging, announcing, diatrib-
uting and selling documents of all types which are printed under
the aegla of the GPO and bear the Government lmprint. Ita
Monthly Catalog lists those R&D documents that have been printed
through GPO channels. Thesc documents are made available through
its large network of almost 600 depository libraries. The
Superintendent of Documents and the Office of Technical Services
heve recently worked out a mutually acceptable arrangemént which
will improve the anncuncement of Government R&D documents. By
this arrangement the Suporinlendent of Documents will continue
to announce end hawile Governmont imprints regardless of subject
matteor and OTS will concentratle i announcing Government R&D
documenis regnrdless of whoro printed.

Retrospeative STINKO Search and Retrjuval Services

The Library of Cougress is the largest library in the world
and is orpganized basically along functional linea to acquire,
process and provide service relating to the milliong of itema
added yearly to ita collections. Although the Science and Tech-
nology Division i1s established on a subject basin, relevant
accegssiong are processed according to routine IC policies and
procedures, A major part of the input to IC resulta from the
requirements of the Copyright lLaw (i.e., depositing two copies
of each document with the Repiater of Copyrights), IC's status
as a depository of the Superintendent of Doauments, and 143 many
foreign exchange agreements,

within the broad scope of the Library's responsibility and
interest, all fields of knowledge -~ muslc, art, history, science,
eto. ~- are of essentially equivalent importance. If different
degrees of importance do exist and affect prioriiies of process-
ing, these are likely to result from the relative interest and
demands of the thousands of librarles which rely on IC for cata-
log cards and other service. To many of these libraries, & book
on Howdy Doody is more important than a document concerning
astrophysica, because of the demamds of their individual users.
Processing within LG must naturally be responsive to such dif-
ferences in demand.
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The Science and Technology Division, because it is a part
of 1C, has access to the broadest collection of aclentific and
technological journals, books and related forms of material in
the United States. In this particular respect it repregents a
highly important resource for Federal and national R&D efforta.
Because of these unique information resources, the Division
performs a large number of speclal services, survoys, continu-
ing subject biblliographies and other projects for various
agencles of the Government as well as private organization.
Theso speciml tasks are supported by funds from the client
agencies and organizations and involve the major part of the
Division's work and staff.

No clear and formal delineation of subject covorage and
responaibility exists botween 1L and the National Libraries of
Medicine and of Agriculture. Informal understandings have been
developed to countrol duplication of effort and to provide mutual
asslstunce in their porviecos, However, there is no plamwd,
formal relationship by which these three natiounal libraries and
the various agencios maintulning national collectluns o thelr
mission-uriented ficlds ure courdlunated in an oporating notwork
that ensures optimal compatibility of coverage and processing,
full utilization of apgregate informetion resources and
Government-wide service to Federal agencles aud the public at
large.

Great quentitios of &V knowledpu, publicly and privately
generated, are undor bibliographic control in the separate
collections of many Government agoneies. No facillity existes
anywhere which is cognizant in sufficient detail of the scope
and retrieval capabilities of each agency and of the aggregate,
and is thus in a position to coordinate services and searches
involving one or moro »f these collections.

So long as it remains a component of the Leglslative
Branch, the Division of Science and Technology of LC cannot be
effectively integrated into a Federul STINFO syslem in the
Kxocutive Branch. In our opiulon, the woalth of STINFO contained
within the LC collecilon congtitutes a unique and natural basis
for retrospective clearinghouse service and its exploitation 1s
essential to the Federal STINFO system.

Specialized Information Services and Centers

Clogely related to the need for coordinating retrospective
search and retrieval services is the need for improved coordin-
ation of lhe growlng number of specialized information services
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and centera in science and technology. Many of these epecial-
iged centers correlate current effort information and provide
current document sarvices as well as retrospeotive search and
retrieval service in their highly specialized opsrations. The
NSF has anncunced its intent to provide a national advisory
gervice in this area but is limited in its capaclty to keep
current with the proliferation of ihewe centeis. NSF 1s not
staffed to coordinate rosponses to individusl requests for
apecinligzed STINFO,

Information Related to Formal Meetings

No Government-wide or national clearinghouse service exista
to coordinate and disseminate informatlion related to formal
sclentific and technical meotings concerning R&D matters., Find-
inge related to this agpect of tho communication system, as
discussed in Chapter IV, suggest thal such a service 1s needed
and would be very beneficial,

Hecommandatdons

1. 'Thera should bn gatnblished within the structure of the
Excoutive Uranch a (overnment-wide clearinghouse capa-

bility for information repardinge currently planned and
sctive regearch and development efforts.

8. All Joderal apouclos supporting RED should be
directed Lot (1) maintein comprehensive, up-to-
date indexes of thoir own current R&D efforta;
and (2} provide prompt and appropriate information
about those efforts to the clearinghouse for corre-
lation and authorized dissemination.

b, The information reported and correlated on emch
unit of current effort reglstered should cover
supporting funds, organizations and manpower, facil-
itles and equipment, and the scope, progress and
results of planncd and active work.

¢, All types and categories of current work should be
registered with the clearinghouse. When limitations
on dissemination of information pertain, suitable
controls ghould be exercised on the output services.

d. The clearinghouse should stimulate widespread and
voluntary participation, registration and use of
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2. There should be established within the structure of the

&,

the service by nen-Governmental organizations
supporting research and development.

Exacutive Branch a Government-wide clearinghouse capa-
bility for documents reporting the results of research

and development work supported by the Federal Govern-
ment .

a. To announce promptly and by apprupriate means all
such newly produced documents for both Governmont
and non-Government uses.

b. To develop, maintain and administer a coordinated
notwork of reglonal depositories of all such doou-
ments, providing optimal accessibility and availa-
bility of such information to all interested users,
subject to the requirements of national security
and other valid restrictions.

o, To provide, arrange for the provision of and/or
coordinate document copy services related to all
titleos announced, accessible and available.

There_should be established in the structure of the
Executive Branch a Government-wido elearinghouse capa-
bility for retrospective sourch and retrieval services

of Federally-supported, orpanized collections of scien-
tific and tochnological information,

a. To keep currently informed, in detail, of the mocope
and retrieval capabilities of individual agency
collections, librarles and services, and of the
aggregate of these. :

b. To refer requesters promptly and direectly to appro-
priate individual collections and services.

¢. To undertake and coordinate, on demsnd, appropriate

simultaneous searches and service of multiple colleo-

tiona.

Thare should be established within the structure of the
Executive Branch a Government-wide clearinghouss capa-
bility for coordinated access to Federally-supported
ppecialized information centers and services,
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5.

To provide accessibility and availebility of our-
rent effort information, ourrent document services
and retrospective search and retrieval services in
highly specialized aspects of research and develop~
ment,

There should ha esatablishod within the structure of the
Executive Branch a Govermment-wide clearinghouse capa-~
bility for information related to formal selentific and

teohnienl meetings supportod by the Federal Government.

a.

To furnish information and render advice concerning
the planning, scheduling, announcement and conduct
of such meetings.

To prouvide coordinated accemsibility and mvailability

of pre-meoting and poui-mceting records of informa-
tion communicated or to be communicated orally.
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CHAPTER Vi: ORGANIZATIONAL CONSIDERATIONS

We have considered the problem of planuing an organiza-
tional atructure to implemeut ocur functional recommendations.
Rather than present apecific recommendations, we prefer to
discuss certain important aspects of the organizational problem
and to point out what in our opinion is the best solution. All
of our organizational suggestions are qualified by our recog-
nition that these problems are complex and that factors not
known to us may dictate the choice of alternative solutions.

The functional approach is e technique leading to planned
evolution. It envisions an orderly transition in progressing
from the present situation toward an effective syatem in the
Federal Government for the communication of STINFO. We realize
that this transition will be of several years' duration. More-
over, implleit Iu tha funcltional approach 1s the flexibility
necessary to keep pace with the dynamic communication needs of
sclentific research and technological develupment,

Government-wide Policy Direction and Review

We bellieve that Government-wide policy direction and review
of Federal STINFO actlvities should not be asaigned to any one
of the existing Departments or Independent Agencies. There are
natural difficulties involved whenever any one agency attempts
to direct and review activities of mnother. These difficulties
would be compoundcd i€ ths function were assigned to any agency
which participates in any way in the communication of STINFO,
sinco it would be placod in the awkward position of having to
Judge objectively its own performance. The dictates of good
management alone would discourage any such dual responsibility
and involvement.

In our opinion this broad functional responsibility is best
located in the Executive Office of the President on a permanent
bhasis. The President's recent Reorganization Flan No. 2,
establishing an Office of Sclence and Technology in the Executive
Office of the President, provides a logical placement of the
Government~-wide policy direction and review function.

In order to carry out this function we estimte that approx-
imetely eight manyears of professional effort will be required
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annunlly.  1t is estimoted that ahout flSO,bOO annﬁilly'ﬁill be
required for manpowar nosts and approximately $350,000 anuually
for program fundes to support systems R&D.

In connection with this plan, NSF'a relatod STINFO role and
responaibilities will have to be clarified. As an R&D agenay,
NSF would bo subject, of course, to the recommended dirsction
and review of STINFO activities. The Task Force feels that the
NSF role should contlnue to be that of a foundation, providing
finsncial support for communication research, for publications
and other producte, for varlous information services and for
developing new and improved techniques of coumunicstion or of
information processing. Such sctivitios should, of course, be
rvelated to and consistent with established system gonls and
requirementa.

The status of information activities and propress toward
an effective (overnment system could be enhanced by certain
other organizatiovnal changes ai Llhe Executlve slaff lsvel. The
Task Force suggestn that the President's Colence Advisory Com-
mittee establigh & standing panel (with rotating memberahip) to
giva continuing attention to such cummunication matters, This
group would facilitate the future courdination of the Federal
system with non-Governmental activities. It would seem eassen-
tial that the Federal Council for Science and Technology also
establish a gtanding committee to facilitate coordinated devel-
opment among the R&D apgencies of an effective Federal system.

Agency-wide Direction and Control

The STINFO function should be formally recogniged and the
appropriate direction and control placed at the highest reason-
able level in the agency's structure to assure the effective
performance of STINFO responaibilitles. B3taffing for the
function should be commensurate with the magnitude of the
agency's R&D programs.

It is estimated that effsctlve agency-wide direction and
control of STINFO in the R&D agencies will require about 150
additional manyears, at s cost of about $1,500,000 annually.

Thls increase would in effect double the resources now explicitly
devoted to this function throughout the Government.
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" Fihetional Operations and Programs of neies

It ia lwporiant that each agency provide for each major
functional element in the information system etructure. The
enmphasis os each element need not be the same for all agencies
in ;-:m of operating activitiea, staff and functional progran
dollara.

It is estimated that the necessary expansion of STINFO
opernting activities among the R&D agenciea will require an
increase of about $30 ??0,000 yearly above the preasent annual
aost of 0100,000,000.t Although we expect the increased level
of agency activity to have an impact on contractor information
activities, we do not anticipate a proportional increase. We
estimate that an additional $20,000,000 will be required in
contractor operations presently estimated to be at least
$150,000,000 annually.

Government~Wide Clearinghougse Services

The most important organizational aspect of the recommended
olearinghouse capabilities is that they be operationally inte-
grated, To assure the necessary close relutionship among them,
the Task Forco believes they should be cumponents of a single
organization whioh directs their operation.

Establishment of such an organization would eventually
involves

1. Termination of the present anomaloua position of the
Sclence Information Exchange of the Smithsonian Insti-
tution and transfer of its resources and activities to
the direction and control of the suggested organisation
for current effort clearinghouse services.

2. Transfer of the resources and reaponsibilities of the
Technical Information Division, Office of Technical
Services, Department of Commerce, to the direstion and
control of the suggested organization, in connection
with the recommended clearinghouse capability for
announcement and availability of current documents.
Legislative action would be required to supersede
relevant parts of P.L. 776, 81st Congress.

(1) Federal des for Science X, Part II, National Science
¥oundation (NSF 61-82).
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--3. fTravafer.direction and control of.the Science and Tech-
‘nology Division. of the Library of Congress to the new’
organigation in connection with the recommended ¢lear-
inghouse capability for retrospective search. This.
would be neceasary to facilitaie:balanced funding and
resources for all elearinghcuse activities, to permit
coordinated direction and control of. the functions to
be served, and to promote effective, integrated opera-
tion of all aspects of thu clearinghouse services. We
belleve that the Division must remain physically iu the
Library of Congress so that it may make offective use
of the unique STINFO cullections and resources of that
ingtitution. Since the Library of Cungruss is an agency
of the Legislative Brauch, Coungressional concurrence
will be required for an arraugement of this type. The
Exescutive Branch ahould urge the Library to emphasize
proccases related to effective utilization of its
STINFO collections and ghould provide necesgsary funds.
8ince the other nationul collections (National Library
of Meclcine, National Agricultural Library, etn,) amre
already maintained by mgencies of the Executive Branch,
no transters affecting these activitiea are contem-
plated. The clearinghouse would be experied to coor-
dinate utiligation of thelr services.

4. Organiwation of clearinghouse capnbilities for special-
iged information servicen and for formal meetings.

How the proposed clearinghouse organization shonld be in-
ternally organized need not be firmly established at this time.
Two major functions will characterize its operations -- (a)
input, or the collection and organizetlon of apprupriute mater-
ial, and (b) output, or the provigion of appropriate services.
One internal organizalional stlruclure might provide a olearing-
house in each of the recommended areas, with each clearinghouse
performing both input and output sctivities in its area, An
alternative structure might provide two major components, one to
perform all input activities covering all the areas and the other
to perfurm all required, related services, or cutput. We believe
these organizational decisions can best be made at an appropriate

time in the future, in the light of developments and established
service needs.

Present basic operations of the Science Information Exchange,
the OIS Technical Informatior Division, and the Science and Tech-
nology Divislon of the Library of Congress involve an annual
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aggre§h£b5coaﬁ-6r'abbut $3,000,000. The Task Force estimates

“that the total anmial costs aasociated with a fully aperative

alearinghouse organization, encompasaing reoriented versions
of these: throe programs as well as the recommended new programs,
will approximate $11,000,000. )

‘The suggested clearinghouse organization will be of immenae
value to the management and performance of Federally-supported
R&D programs. TIn addition, i1t will bridge the communication
interface between Federal and private research end development
communities, The communication channels merbss this interface
are great in number and complexity, connecting thousands of
individual points on each side involving sources, users and
procegsora of STINFO. In all of our functional recommendations,
we have kept in mind the important problema of coumunication
acrogs this interface. We balleve that this organization would

1
|

have a direct beneficial effect on improving the flow and exchange

of Information across this boundary. 1t in expected to be a most

important aid towsrd simplifying and improving such communjcation.

The Task Force congidersd meveral possibilities with regerd
to the location of the sugpested clearinghouse organigation and
considered none wholly satisfantory. Two of the more obvioum
posaibilities are the O0SIS of NSF and the OTS of the Department
of Commerce, each of which is enabled by legislation to perform
information services for the Federal agencles.

The NSF is a staff-type rather than an operating agency in
that it pupports cperations through contracts, granta and trans-
fere of funds. This modc of procedure hus been a very effective
one, one vhich ias conaistent with the role expected of a founda=

tion. Therefure, we feel that the imposition of the responsibil-

ity for operation of the clearinghouse is not consonant with
NSF's tradition and could creato problems which might endanger
the effectiveness of the 0SIS service and the Foundation's per-
formance as well. '

With regard to 0TS, its STINFO mission is quantitatively a
minor portion of the over-all activities of the Department of
Commerce and has never received emphasis from high administra-
tive levels in that organization. Moreover, the Department of
Commerce has its own RED mission with related STINFO service
responsibilities. Past experience has shown that serious prob-
lams of interagency cooperation arise when an agency with oper-
ating responsibilities is given Government-wide jurisdictiom in
that same area. Therefore, it is of vital importance that the
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We believe the nature and scope of the collective respon-
aibilities and interrelated activities of this combined olear-
inghouse network mérita independent agency status. To the
extent necessary, Title IX, NDEA 1958, should be revised. te
‘avoid confliot between the STINFO missions of NSF and the pro-
posed ogency.

S ry of Costsg

The Task Force estimates of increased annual costs in con-
neotion with the iwmplementation of its recommondations are
summariged as follows:

Annual Increases
Govornment-wide direction and review $ 150,000

STINFO systems R&D 350,000
R&D agency-wide direction and control 1,500,000
STINFO uperatious ln R&D ajencles 3¢,€00,000
STINFO operations of contractors 20,00¢,000
Govornment-wide olearinghousc services 8 100

Total Estinated Increase in

$60,000,000
Level of Annual Support

The expanded level of activity as represonted by these
astimates would be attained gradually, over a period of two
to four years.

These increases would place the gross amount of Faderal
funds for SIINFO at about the $300-350 million level annually.
In relation to the $12 billion Fedoral expenditures estimated
for R&D in FY 1963, this magnitude of information cost would
represent about 2,5 - 3.0f. This ratio of STINFO coste to R&D
coats is slightly less than that believed to be maintained in

industry.

of thoir RED dollar in related information activities, the
over-all average is estimated to be about 4% for STINFO pur-

poaes.

In univeraities, the ratio is known to be even higher,

averaging 4.5 ~ 5.08 of total costa.

The Task Force believes it would be remiss in its responsi-

Technical Hesources

bilities if it did not mention certain matters whose importance
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to the R&D manmgemont function was progrossively sppreciated as

the sludy developed. These concern_the communication of infor-
mation relating to the primary resourcea of R&D. As we have
atrosged, STINFO 1o such a regource, and & fundamental deficiency
in tho currant state of affairs stems from the fact that it has
not boen treated as such., Mansgement attention has conventionally
Leen focused on the more obvious resources: (a) funds, (b) organ-
izations and manpower, and (¢) facilities and wqulipment.

Study of the communication of STINFO to serve R&D management
roeveals the complex intermingling of these regources in manage-
ment problems and declisions at all levels throughout the progress
of R&D from ito concoption to its completion, There are contin-
uing problems common to each of these resourcea, problems which
are of major national eignificance because of their impact on
R&D. The domands for each of these resocurces exceed the avalil-
able supply and continulng efforts are required (o ameliorate
this situation, particularly with rsupsct to manpownr. Because
of these shortages, it 1s important that R&D regources be util-
1zed. effectively and that thejr utillzation be monitored.

The Task Force believes that Lhe same conditions, deficien-
cles and needs characterize the communicatlon of resocurces in-
formation as were revealed in its assessment of STINFO communi-
cation., The proposed Clearinghouse Agency immediately suggests
henafits to be derived if the collection and analyses of resources
information und STINFO could be closely associated, organization-
ally and operationally, For example, this close contact would
permit effective utilization of the wealth of vosourcea infor-
wation contained in the current effort index of the Clearing-
house Agency. The aveilability of analyses of resources infor-
mation would be of pignificant value to agency management, to
educational and training programs for scientists and engineers,
to resemroh grant programs snd to executive levels of the
Government responaible for long-range national goals and poil-
cles. The Task Force therefore suggests that serious congider-
ation be given to the merits of establishing a Bureau of
Techuical Resources Analysos with Govermment-wide responsibllity
for continuing, coordinated analyses of all four categorles of
R&D resources.

If the scope of the proposed Clearinghouse Agency were
expanded to cover information on all these technical rescurces,
a8 is provided in the current effort part of its mission, it
would in effect become a comprehensive activity deserving the
designation, Bureau of Technical Resources Clearinghouse Service,
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The two proposed’ Bureaus should be closely related in order
to.ensure their optimal effectiveness, Government-wide and
nationally. For this purpose, it is suggested that establish-
ment of a National Technical Rescurces Board be considered, as
an independent agency of the Executive Branch.

The suggested Beurd could become a valuable tool to ald
the proposed Office of Sclonce and Technulogy in carrying out
its anticipated broad-scale evaluation responsibilities oon-
Similarly, it would expedite the work
of ad hoc advisory groups and save their members esignificsnt
amcunts of time by making pertinent information promptly avail-
It would be especially useful for correlat-
ing all the resource appocis of an interdiseiplinary field or

cerning R&D programs.

able for thoir uge,

program outting across agency missions.

Such comprehensive

assistunce has heretofore not been available,
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'CHAPTER VII: AN IMPLEMENTATION PLAN

‘How can the Task Force recommendations be implsmented?
Partial improvements or "sub-optimizations” could be more
deteimental than helpful if not developed in a manner aimed
to achleve the comprehensive aystem requirements. To develop
tho rocommended Government--wide system capability, a great
complexity of actions involving numerous organizations within
the Faderal Government is clearly required.

Orderly Trangition

Recognizing the futility of any attempt to establish the
system by "eraph" actions, the Tnsk Force proposes an orderly,
step~by-step transition from the existing situation to the
Governmont-wido system it recommends. Figure 1 presenta
schomatically the major avtions of the propossd plan, relating
to the prineipal Federul organizations that are involved in
the rocom ondud system. The plan 1o desipned to provids for
jmproved uvperation of the Governmeni's eommunication process
during the transition period. It oontains four sequential
and ovolutionary phasvs of astiony, each of which is prere-
quisito to succeeding nctions und the end objective.

The proposod plan ldentifies the most important, specifio
actions and bunchmarks to Lo accomplished, and their neceassary
gsequence and interdepunduncy. It identifles numervus organi-
zations involved but should not bu interpreted as an organiza-
tion chart, It providus a biugis for integrating essential
effort, for top-level wmonitoring, reviow and evaluation, and
for modification or adjustmant if progross %?dicates the
neceagity., It cun bo timo-scaled (PERTed)( to indicate
periodically the curront cullook for mesting the end objective
and aignificant interim objectives, It can also he broken
down into more detuiled plans of acticn,

Phases of Effort

The actions and benchmurks of Phases I and II ocan be
accomplished within the existing juriasdiction of the Executive
Branch. Those in Phases IIl and IV can be completed only
through new Congressional legislation and coordination.

(1) PERT refers to the management tool, Program Evaluation
Review Technique, developed by the U. 8., Navy Special
Frojecls Office.
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Phase 1 oalls for the completion of Executive directives
and dratt legislation, requiring actions by many Executive
Branch agenciea to modify their existing STINFO actlvities.
Thege directives cannot be issued until detailed planning is
completed. Phase I contains no actions that would directly
alter the existing situation.

Phage II contains the initial transitional actions on the
basis of which existing STINFO operations of varlous agenoles
would undorgo modifiontion. This phase covers principally
agency actions that must be completed "to get thelr houses in
order' in compliance with Executive directives.

Phase I1I outlines the completion of actions and bench-
marks to establish operation of the comprehensive system pro-
posad by the Task Force, Initiation of these actions is
dependent on the completion of Congressional legislation.

Phage IV begina with operation of the proposed cumunica-
tion gystem. During this phage, the lultial comprahensive
system will undergo continuing development and imprcvement to
keep pace with the dynamic sltuatlions and requirements ot the
future.

Explanation of tho Plan

Nature of the Plan

Each evant in the nolwork of Figure 1 is an unambiguous
benchmark of progress that occurs at a point in time. Fneir-
cled ovents represent major objoctivos of the plan. The arrows
deopiet the Interdependency of events and symbolize the passage
of time between successive evsnts. Lengths of arrows are not
proportional to lengths of time or amounts of effort.

Detailed Description

Events 1 - 6., Once the Task Force plan is approved (Event
1), the first actlion involves establishment of an Executive
Office System Dovelopment Group (Event 3), responsible to the
Office of Science and Technology (Event 2). This Group will be
recpongible for preparing detalled plans for subsequent actions,
and for monitoring their accomplishment. This Group will pre-
pere standard procedures and guidelines for improved and compati-
ble STINFO communication within and among existing agencies of
the Federal Government, including policy statements and Executive
directives to carry out those procedures {Event 4). Concurrently,
the Group will complete a plan, in coordination with the Bureau
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of the Budget, to adjust STINFO funds and to modify existing
organizations and STINFO functions (Event 5). The Group will
also draft proposed legislation (Event 6) for the approvel and
funding of Foderal Goverument organizational and functional
changea beyond the jurisdiction of the Executive Branch, De-
teiled planning will also be accomplished for the eatablishment
of specialigzed center and formal meeting clearinghouse servicea
(Event 14).

During Phase I, the System Development Group will develop
similar plans to identify in more detall the activities and
events represented by individual arrows. For example, a detailed
plan of activities and events essential to complete arrow 7 - 11
might involve a groator numbor of events than appear in Figure 1,

Bvents 7 - 15. The tirst actiona to be taken by agencles
will be initlated by one or more Exccutive directives (Events 7
and 8). Prosccution of Phase 11 of the plan will begin at this
polnt. Imploscntetion of the Excoutive directives will invnlve
a varlety of actlons within and among RéD-generating agencles
and STINFO procegsors, Coordlnution of agency efforts to earry
out thw Executlve dlroctives will be a continuing function of the
System Development Group. Anvther early activity during Phase
II requires the provision of funds to reorient the Division of
Science and Technology of the Library of Congress (Event 9) to
enable that organization to revise and extend its functions
(Event 13) as recommended. As early us possible during Phase
11, the draft legisletion will be submitted to Congress (Event
10) to request authority and funds sesential to initimte actiong
leading to the operation of the proposed system.

Ag goon as rosponsible agencios have implemented the
Executive dirsctives, the transitional systems will be in oper-
ation (Event 15). It 1s important to note the multiplicity of
gyatems in the deseription of Event 15. This event is a major
interim objective of tho plan, but the reader is cautioned not
to conclude itn achisvement satisflies, or nearly sutisfles, the
Government's need for the comprehensive system proposed by the
Task Force. There would at this point be no organization re-
sponsible for administering and coordinating Government-wide
clearinghouse services.

Events 16 ~ 35, The completion of actions to establish
the desired system (Phase I1I) begins when the proposed legis-
lation becomes law and tho required funds are made available
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(Event 16). Shading in Phase III indicates that, establishment
of the proposed organlzations may have to be modified. The
System Development, Group (Event 1) will be converted into the
Taechnical Communication Coordination Group (Event 17) in the
Office of Solence and Technclogy. This Group will continue its
asystem development functions and perform coordinating functions
to insure the offoective developmeni and operation of the system,
It will have ataff responsibility to iwplement the legielation
and to optablish tke National Technical Resources Board (NTRB)
in the Bxecutive Bronch {Event 18). The Tachnical Communication
Coordination Group will assist tho NTRB to ostablish the Bureau
of Technical Resources Analysis (Event 19) and the Bureau of
Technical Resources Cloaringhouse Servico (kvent 20). Full
operation of this complex (Events 17 - 20) will require the
early clarification of rusponsibilitios and tho functional
transfors shown by Events 21 through 26. The Coordinatioa Group
wlll work closely with the NIRB, tho Librury of Congrepgs, and
the Bureau of TR Clearinghouge Service to establish the Cloar-
inghouge components (Kvoanta 77 throueh 31),

The complolion of Events 16 through 31 will permit the
soveral now organizations to bupia ftull operatiens (kivents 32,
34, 35). ‘Throughont, aml boyond Pheso 170, tho R& gonorating
agonecios will contimue tholr oporations of the basic depart-
montal functions (kvont 33) iu the field of SUINFO communica-
tions. Full operation of tho tochnical resources intormation
system (Event 36) begins Phaso IV. Phase 1V will also be
characterizod by continmulng R&D and other lmprovement efforts
to keep pace with Lhe dynamicy of sclence and technology.

Coordinated Scheduling

The network plan is & vualuable tool for estimating the
tims-gcale, for realistic scheduling on the basis or time
estimates, for monitoring progress in time, and for estimating
periodically the curront outlook for meeting key objectives and
the end objoctive. To gerve thesn purposaa sapplication of the
bagic PERT timing system would be feusible., This method of
time~scaling the plan would motivate responsible individuals
and organizations to wmeet thelr schodules and provide the
Executive Office with continuous knowledge nbout the outlook
for completion.
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The End Objectives A Teohnical Resources Communication System

Figure 2 illustrates the funoticnal and organizational inter-
relationships that would characterize the end objective. This
figure may asasiat the reader to understand how the technical
resources communication syastem would foster profitable inter-
actions and communicatlon among major Government organizations,
and between Government and non-Government communities.
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CHAPTER VIII: ADDITIONAL CONSIDERATIONS

legislative Branch Recommendations

The Suuate Committee on Government Operations, and its
Subcomulttee on Reorganization and International Organizations
have issued three reports which make specific recommendetions
for improvement of STINFO activities in the Federal Government.
Theseo ares Documentation, Indexing, and Retrivval of Scientific
Information -~ A Study of Federal and Non-Federal Science Infor-
mation Processing and Retrieval Programp, (Document Mo. 113,
86th Congress, 2nd Sossion); Coordination of Information on
Current Scientific Repearch and Development Supported by the
United States Government - Administrative and Sclentific Prob-
lems and Opportunities of Central Reglstration of Research
Projects in Science and Engineering (Heport No. 263, 87th
Congress, lst Session); Coordination of Information on Curront
Fedaral Regearch and Dovelcpment Projects in the Field of
Elgotronics - An analysic of Agency Systems for Storage and
Retrieval of Data on Ongeing Work and of Views of Private
Compunies on lndexing und Communicatlon Problems (Committee
Print 8/th Congrcsa, lot Scosion).

The Task Force hug attempted to keep those recommendations
in mind in the course of its Investigations and deliberations.
We sincorely telieve that most of them will be attended to in
connection with the improved CGovernment STINFO system proposed
by the Task Force, For the reader's convenience, the various
recommendations resulting from these staff studies are listed
in Appondix A.

Rogtrictions to Information Flow

We must mention our concern with the fact that the STINFO
communication process is being increasingly impeded by a spec-
trum of restrictions which serve nu essenllal natlonal purpose.
These barriers seriously interfere with scientific and techno-
logical progress; they curtail the essential processes of skep-
tical review and feedback via criticism and discussion, and
inhibit the valuable henefits of cross-fertilization of new
approaches and ldeas among technical specialties.

Proprietary Information

Scientific progress is an evolutionary process in which
advancement 1s dependent upon awareness of previous facts and
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accomplishments in an area of specialization and even apparently
unrelated fields of inquiry. This is particularly significant
in applied R&D whers the rapid pace requires that knowledge of
the existence of a new device or technique be exploited promptly
wherever posslble. Consequently, holding back information on
advances in R&D seriously retards progress.

This 18 precisely tho gituation that prevails in connection
with information olaimed to bhe proprietary by many Government
R&D oontracvtors. While the Government contract normally stipu-
lates that the information generated in the course of an R&D
project be made available for Govermment ugses, a rather narrow
interpretation is often appliocd. Thuy, Governmunt-gpongored
STINFO of a "proprietary" nature, can be, and often is, oxcluded
from the normal avenues of dlsusumlnution, asuch as primary dls-
tribution to contractors with ulmilar projectsn, and sscondary
distribution through ASTIA and UTS.

One might obscrve that the inddvidunl Goverament contrac)
and praject of ficary have the Tepnl ripght, and should have the
desire to spread the tochnical information, and that they are
romias if they do not do so. Howovor, theso Governweut ropre-
sontatives arve primarily concerrent with the Lmmediato problems
involved in their own programs. 1n the abionce of a Governmonte
wide policy for information exchangu and of explicit agsipned
regpongibility for dissumination, thoy cannot be expucted tu
expend project resources and muy not prefer to risk contractor
dlufavor by such activitiecu. Furthormore, tho increased toch-
nical complexity of modern R&D has led Lo Govertuent delegution
of a large part of technicul munagement Lo prime weapons-
gystems managers or to nol-for-profit manapomont-type organiza-
tions. Thelr motives and capabllities for information dissem-
inatlon are genorally not those requlred to satisfy the nceds
of the national selontific community. Mout major system develop-
ments involve very advanced twchniquos where new knowledge and
technology are generated in many phascs of the program, includ-
ing even the testing provess. Technical reports from subcon-
tractors, large-system progress reports and testing enalyses
often contain considerable information pertinent to other
national programs. 1t is therefore very disturbing to learn
of the severe restrictions placed on dissemination of such
information by the prime contractors and cognizant agencies.

As a result, many such reports are unavailable tor distribution
to technical workers throughout our national complex,

- 65 -
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Seourity Clasgified Information

A very significant portion of Government~sponsored STINFO
is subject to security claagification reatrictions, We are
fully aware that the problems oconcerning natlonal security pol-
icies are very complex; however, we wish to stress the need for
improved interpretation and application of these policies so
that effective and essential STINFO communication may be achieved,
congistent with valid security requirements.

Security classification policlos muat be interpreted with
regpect to each research or developmont program so that specific
clagsification guides may be developed and applied., These aro
essential to provide necessary consiustoncy and to prevent inad-
vortent compromise of classifloed material. Suchb guides should
reflect selentiflc, tochnical and military pointy of view in a
balanced perspective. The valuv and feasibillty of such classi-
fication guidos have been demonstrated in AFC,

Automatic doungrading regulatioma of DOD now in offect per=~
mit much STINFQ "horn" clapsifiod to become unclassified within
a maximue of twelve yoars from its initlal reporting. The effec-
tivoncas of thepe repgulatlons noods to be monitored continually.
They cortuinly do nol juatlfy a complacent attitude conceming
over-classification. The use of up-Lo-dete securlty classifica-
tion guidus would aid in preventing over-classitication, and in
identifying and correcting it when 1t occurs.

Wo recognize the purpoge of the nsed-to-know principle to
limit disseminatlon to thoso having a juatitiable and recognized
information need in connoction with their ofticial respunsibili-
ties. The basic weakness of this concept is that frequently
individualyg needing information do not know of its existence
and therefore caunot ask for it. Wwe believe that better means
are needed and feasible for announcing the existence of clasai-
fled STINFO without compromising security.

tonclusion

In addition to improving the flow of legitimately-classified
STINFO, Government management has opporiunities as well as obli-
gatione to reduce significantly uniustifiable reatrictions on
STINFO flow for either proprietary or security reasons. The
Tagk Force 1s hopeful that its recommendations will provide &
more favorable environment for advancing R&D without jeoperdiaing
military or economic security.
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APPENDIX A

(Recommendations resulting from Staff Studies of the
Senate Subcommittee on Government Reorganization and Inter-
national Organizations - Chairman, Senator Hubert H. Humphrey.)

The Special Aassistant to the President for Science and
Technology and the Federal Council for Science and Technology
should devote increased attention to coordinated interagency
planning and management of scientific research and development,
and to the utilization of up-to-ths-minute information there~

fore.

The policy should be promulgated throughout the Federal
Government that:

a,

bl

Decisionmaking on new resecarch and development should
be preceded not only by the standard procedure of
congulting data on prior results, tut by consultation,
to the extent feasible and deairable, of pertinent
data on work already under way or work completed but
not reported or published.

Agencies should be required to cooperate to the fulleat
oxtent with the Sclence Information Exchange.

Strengthen Science information Exchange ....

Continue NDocumentation Center Efforts Toward Coordination,

8.

In the intereat of economy and efficlency, the Armed
Services Technical Information Agency and the Office
of Technlcal Services should continue in their efforts
toward cocrdination and, as appropriate, integration
of activities in the management and dissemination of
unclassifled Informaticn, These centers (like olhers)
should continue to exploit the fullest technonlogical
possibilities in the individual and mutual use of
electronic data proceasing and in high-speed reproduc-
tion facilities,

All Federal documentation centers should vigorvusly

endeavor to expand their program of cooperation with
one another, and with the Science Information Exchange.

- 68 -
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Ultimately, it should prove feaasible to record within a
uniform Government-wide complex a wide variety of pre- and
post-publication data. This would permit the tracing of in-
formation from the inception of an application for a research
or development projeet to the publication of progress reports,
and then, of the final report of the completed research.

The complex should be so organieed as to permit an indivi-
dual located anywhere in the Nation in a Federal Laboratory, in
a university, institute, or private company - who has a bona
fide need for non-clasaified information on federally~-supported
research and development to obtain it pramptly and reliably,
Minimal effort should be required for searching out the many
sources whiach might have parts of the data.

The Sclence Information Exchange and Federal agencies main-
taining aignificant internal information systems on current work
should strengthen cooperation with professional societies. The
gocleties fullest cooperatlon should be invited in evaluating
systems, making suggesticns for strengthening systems, arrang-
ing tor dissemination and encouraging utilizaiion, TInternational
professional urganizations shuould be similarly invited to explore
the world-wido phases of the problems and opportunities of in-
formation un work in progress.

The Natlonal Science Foundation should continue their
commendablo efforts to determine Federal outlay for scientific
communication and information purposes and should renceive fullest
cooperation from the agencles. To the extent feasible, intensi-
fled effort should be mude to vstimate the indirect costs of
information and communicution.

More intensive studies should be conducted of scientists'
information-gathering patterns, particularly their usage of
exiating "in-houne" and contractual systems, of reports, articles,
buoks and audiovisual materials. The carefully devised scientific
studies of information uzage should, when completed, bo capital-
lzed upon by strengthening exiasting services or by establishing
new pllot systems to test proposed improvements. Professiocnal
societies should be encouraged to publicize findings in order
that members have an opportunity for self-education so as to
avail themselves of bensfits that may be foreseen.

a. The Office of the Secretary of Defense mmd the respec-
tive services should move ahead in resolving policy and
operational problems of information systems and activi-
tisa., This should include determination of which
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b.

c,

f.

internal systems among the services should continue to
exiot and what their relationships ghould be with the
DD 613 syatem.

The Department should undertake a careful evaluation of
its internal project reporting and dissemination pro-
cedures, It should avek to make sure that data regis-
tered on DD 613 forma include the specific types of
information called for, are authentic, up-to~date, and
are made readily available to all echelona in DOD hav~
ing uppropriate use for such project information,

Tha improved DD 613 aystem should be utilized for in-
tenaive study of unintended duplications.

The fullest indexing of current projecta should include

~dovolopmental activities, and should be correlated with

reports of resulta.

The lopartment is urged to give special attentlon
toward reviewing and usling to the maximum extent the
rusults from cancaeled contracts and subcontracts.

Carour incentives for civilian and military menpower,
skilled in information problems, should be provided.

It is respectfully submitted that the Jenate Committee on
Appropriations may wish to consider requiring the funding of the
Sclence Information Exchange to be a budget line item, perhaps
as a specific part of a larger item on management of pre- and
post~publication scientific information.

a.

b'

c.

At the level of interagency policy, the Federal Council
for Science and Technology should devoto further atten-
tion to the problem of strengthening information on
scientific and engineering manpower and action based on
analyses of needs, derived from such information.

The NSF shmld receive & specific mandate to develop
with other agencies and with the National Research
Council eatimates as to Jong-range, e.g., five and ten
year, noeds and preparation of scilentists and engineers,
eapacinlly tor fields which may prove vital to the
natlonal security in the space-nuclear age.

The Sclence Infurmation Exchange's data on manpower
should be utilized to its fullest potentiality and
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with minimal duplication of effort in relation to usage
of other manpower inventories,

Further recommendations in the field of electronics are as

followas

1, Means should be explored to formalize the information
channels associated with existing special information cen-
ters in the field of electronics and to extend these
channels to cover technical information development in
weapons-gyatomo contracts and in the sub-contr.:ting
coiaplex.

2, Coordination of infuruation services to avoeid overlap .
of information-collecting activities should be undertaken
to avold placing en inaroased burden of paper work on
those who generate new technical information, and, if
posaible, to docrease the existing burden.

3. Gonsideration should be given to establishing informa-
tion centers for the arecas of electronics now served by
advisory groups who do not have the benefit of such infor-
mation services.

4. Any ceutral projoct index that may be established on
an experimental basis should plan to include the fleld of
electronics, both research end development, at the earliest
posaible moment.

5. The explicit funding of information services should be
encouraged as & means for providing more definitive data
than is now available for the evaluation of the status of
sclentific communication.

6. Central indexing of current research should not be per-
mitted to discourage the exiatence or establighment of

special electronics information centers where asuch centers
are needed to provide greater depth of indexing than can be
provided by a central activity or where the close associa-
tion of such information centers with project planning and

management activities guarantees thelr effective utilization.

7. In the course of ressarch on the technical information
communication channels used by scientisis aund engineers,
attantion should be given to the effectiveness with which
indexes could or do support informal communication channels
by aiding the organization of symposia, by informing the
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é;eker for information of the identity of iadividuals he
may usefully oontact at such symposia, by guiding corres-
-pondence, and in other ways.

8. The ocontribution of a project index to the indexing of
reports emerging from the projest should be atudied and
tho posalbility considered that close coordination between
the two kinda of indexing efforts may effect a large re-
duction in oomblned costs.

9., Experiments such as the former CATE program that pro-
vide useful information tov gulde the approach to a more
complete solution of the problem of closing the gap be-
tween the performance of research and the utilization of
the resulta of research should be encouraged even after
mors comprehensive information services have boeen estab-
lighed.

10. The noed-io-know &a a rostiiction on tho dissemination
of non-olassified information should be reviewed with the
objective of achieving the most widespread dissemination
of information conplatent with security ard of achieving
uniform practices and elimination of unneceasary red tape.

11. In the absence of comprehensive and detailed indexing
of current electronice research, mechanisms should be sot

up to insure salvage of advances in electronics technology
eubuwdied in canceled programs.

12, A study should be undertaken to provide comprehensive
statistical data on reporting requirements and practices
in the in-house and contract electronics research and
development programs of the Federal Government.
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APPENDIX B

Federal STINFO Agencies

The following is un NSF listing of Governwent Departmenta
and Indepundent Agencies carrying on STINFO activitiea:

Department of Agriculture
Department of Commerce
Department of Defense
Department of Army
Dopartment of Navy
Department of Air Force
Department of Heulth, Education and Welfare
Department of Interior
Department of Justico
Pont Oftf'ice Department
Department, of State
Department of Troasury

Atomic Emorgy Commiasion

Hurcau of the Budget

Civil Survico Coumisuion

Council of Economic Advisors, Executive Office of the President
Farm Crodit Administration
Federal Aviation Apency

Fedoral Communications Commisssion
Federal Power Commission

Federal Trade Commisnion

Federal Rogerve System

General Scrvices Aduinistration
Govarnment Printing Office

Housing and Homo Finunco Agency
Interstate Commerce Coumission
Library of Congreso

National Science Foundation

Office of Civil Defense

Securities and Exchange Commission
Small Business Adminjastration
Smithsonian Institution

Tennessee Valley Authority

U. 8, Information Agency

Veterana Administration
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2. Stetement Lo the House Science and Astronautics Committee
on 1961 Accompllshments
3. Hipghlights of Science in the U.S., prepared for Hearing
boefore House Appropriations Subcommittee on Independent
Offices, 27-28 Psbruary 1962

Fudersl Funds for Sciencc X, NSF 61-82

"Programs for Dicsomination of Scientific Information (0SIS)."
NSF 61-63, October 1961

"dpeoialized Sclenco Information Serviceas in the United
_Statea." NSF 61-68, November 1961

"Organization of tiha Federal Governument for Scientifio
Activities." NSF 56-17, 1956
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U3cientific Information Acltivities of Federal Agencies."
No. 1. U. 8. Department of Agriculture, NSF 5827, 1958
No. 2. U, S. Department of the Navy, Office of Naval

Research, NSF 59-19, 1959

No, 3. Department of Commerce - Part Is Office of
Technical Services, Bureau of the Census, Bur-
eau of Public Roads, Patent Office, NSF 59-58,
1959

No. 4. Government Printing Office, NSF 60-9, 1960

No. 5. Tennessea Valley Authority, NSF 60-44, 1960

No. 6. National Science Foundation, NSF 60-56, 1960

No, 7. Department of Commerce - Part II: Weather Bur-

eau, Coast and Geodetic Survey, Maritime A :. -
istration, Business and Defense Services Admin-
1ptration, Offico of Business Keonomics,
NsF 6U-58, 1960

No. 8. Department of Commerce - Part iII: National
Rureau of Stundards, NSF 60-59, 1960

No, 9. Federal Communications Commission, NSF 61-12,
1901

No. 10. Veterans Adminigtratlion. NSF 61-22, 1961

No., 11, Treasury Department; U. S, Coast Guard, Bureau
of Customs, Intornal Revenue Service, Bureau o
Engraving and Printing, Bureau of the Mint,
NSF 61-6/,, 1961

No, 12. Departmont of the Interior - Part I3 Bureau
of Reclamation, Office of Saline Water, Fish
and Wildlife Service, National Park Service,
Bonnevillo Powor Administrution, Bureau of
Indian Affairs, Bureou of lLand Management,
NSF 61-77, 1961

President's Science Advisory Committee Report oni "Improving
the Availability of Scientific and Technical Information
in the United States." 7 December 1958

Schmeckebler, L. F., K. B, Baster. "Government Publications
and Their Uge." Revised kdition, 1961. The Brookings
Institution

U, 8, Commisaion on Government Security. {Lloyd Wright, Chair-
man) (P.L. 304, 24th Congress) Rsport - 23 June 1957

U. S. Department of Commerce. Office of Technical Services.

*Announcement and Dascription of Technical Literature
Searching Service." 1961
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U, S. House of Representativea, Committee on (overnment Opere-
tions, Subocommittee on Government Information. (John E.
Moas, Chairman) A series of reports over the peried from
1956 to present on "Availability of Information from
Federal Departments and Agencios."

U. S. House of Representatives. Scilentific Information Diseemin-
ation Hearings of the Committve on Science and Astronsutics.
Committee Publication No. 24, May-June 19459

Y. S. Senate Cummittee on Government Operations., Subcommittee
on Reorganization. M"Dooumentatlon, Indexing, and Retrieval
of Scientifiu Information - A Study of Federal and Non-
Federal Science Information Processing and Retrieval Pro-
gramg." Doc. No. 113, 86th Congress, 2nd Seasion

“Coordination of Intormation on Current Scisntific Research
and Development Supported by tho Unlted States Government-
Administrative and Scientific Problems and Opportunities of
Central Rogistration of Research Projects in Sulence and
Engineering." Rept. No. 263, 87th Congress, 1at Session

"Coordination of Iutormation on Current Federal Research
and Development Projects in the Field of Electronies - An
Analysis of Agency Systems for Storage and Retrieval of
Data on Ongoing Work and of Views of Private Companies on
Indexing and Communication Problems." Comm. Print, 87th
Congraas, !yt Sossion

U. 8. Statutes (72 Staut. 1580) 1958, Public Law 85-864-B5th
Congresa. "To strengthen the national defense and to
encourage and asolst in the expansion and improvement of
educational programs to meet critical needs; and for other
purposes." (Netional Defense lducation Act of 1958 - 0SIS)

Public Law 507 - 81st Congress. "To promote the progress
of sclsnce; to advance the national health, prosperity and
welfare; Lo secure the nutional defense; and for other
purposes." (Establighos NSF)

Public Law 776 - Bist Congress. "To provide for the dis-
gsemination of technological, sclentific and englneering
information to American business and industry, and for
other purposes." (Concerning OTS)
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Regearch Management and Scientists' Needs for Information

Americen Institute of Physics, Documentation Research Project,
Items of current intereat appear in A.I.P, Documentation
Newsletter, lateat issue, 1 February 1962

Aperican University, The, Center for Technulogy and Adminis-
traticn. "Information and Communication in Biological
Science." A Ruport Preparcd for the American Institute
of Biological Scienco by Lowell H. Hattery., December 1961

Barzun, Jacque "Resoarch and Creativity." Harpers,
October 1960

Bollo, F. "How to Cope with Information. Fortune. 62:162-167,
180, 182, 187, 189, 192. (Septembor 1960

Bernal, J. D. “Scientitie Information and Its Usera," ASLIB.
Bol, 12, No. 12, pp. 432-38, Docember 1960

Case Institute of Tochnolopy, Opurations Research Group. "An
Operations Research Study of the Scientific Activity of
Chemists.” November 1958

Columbia University, Burouu of Applied Soclal Research (Menzel
ot al)
1. "Review of Studles in the Flow of Information Among
Sclentists." 2 vols. January 1960
2. "The Flow of Information Among Scientists." (Glock)
1968

Hammett, L. ¥. YChoice and Chance in Scientific Gommunication,"
Chemical and Enginocering News, p. 94, April 10, 1961

Kent, Allen. "Minimun Criteria for a Coordinated Information
Service." Technical Note No. 10, 16 October 1959,
AD 229882

Pendray and Cowpany. "A Report to the Guggenheim Foundation
on Tochnical Meetings in the Flight Sciences." September
1959

PERT, "An Introduction to the PERT/COST System for Integrated
Project Management." Special Projects Office, Navy
Department. cf. also "Advanced Managemeut Systems for
Advanced Weapon Systema." Willard Fazer (address before
IRE 26 January 1961)
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Price, Derek J. de Solla, Science Since Babylon, Yale University
Prass, 1961

Shera, J. H., A. Kent, J. W, Perry, "Information Resources, i
Challenge to American Science and Industry." (3-4 February
1958 Meeting) Western Reserve University, Interscience
Publishers, 1958

Taube, M, Chapter 4, An Evaluation of "Use Studies" of Scienti® ¢
Information; in "Solutions for Mschanizing Co~ordinate Indev.
ing. Vol, 5, 1959, Documentation, lne,

U, 8. Department of Agriculture, Food and Agriculture, A Progrom
of Research, Part I - Research, Part IIl - Library Service
for Scientists., January 1962

U. 8. Senate Bill: 8-2771 (87th Congress, 2nd Session) !For
the Establishmont of a Commigsion on Seisnce and Toeshnology"
(Mr. McClellan) of. Senator McClellan's Statement of
31 January 1962 latroducing this legislation.

U. 8. Senate, Government Operations Committes, Sub-Committee on
Reorganization, Hearings on Federal Budpeting for Research
and Development. Agency Coordination Study Part II,
Problems of Diverse Agoncivs and of a Goverument-wide Nature,
26-27 July 1961

U, 8. Senate, Subcommittee on National Policy Machinery., Hear-
ings on Organizing for Nautional Security., Part 9, August 1,
7, 17, 24, 1961

1. Study on: Science, Technology and the Polioy Process,
April 1960

2. Study on: Science, Organizetion and the Presideni's
Offiocs, June 1961 '

Voight, M. J. "Scientists' Approaches to Information." American
Library Association, ACRL Monograph No. 24, 1961 (ILC 61-10543)

Way, K., et al, "VWalting for Mr., Know-it-all." Physics Today,
pp. 22-29, February 1962

Williems, C. "The Problem of Literature Organization from the

Viewpoint of Management." (Paper at American Chemical
Society symposium on Technical Information in Action) 1954
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Qeneral Information Handling Services and Techniques

Baker, Conrad, Green, Hoseh, Jonsen (The Soviet All-Union Insti-
tute of S¢-entifio Information) - "Some Counterparts in
Perapevii::," National Federation of Science Ahatracting
and Indexing Service. 1960

Brownaon, H. L. "Research on Handling Scientific Information."
Sofencs, Y~1. 132, No. 3444, pp. 1922-1930, 30 December 1960

Jensen, R. A. “The Function of the National Federation of Science
Abetracui:; and Indexing Survices." Special Libraries,
pPp. -7, Y zember 1961

Kent, Allen “i.wtralized Information Servicus, Opportunities
and Probleas." Pregsa of Western Reserve University, 1958
(Distributed by Interscisnce Publishera)

Luhn, H. P. "Selective Disseminatlion of New Scientific Informa-
tion with the Ald of Blectronic Procesaing Equipment.”
Amarican Documentation, pp. 131-138, April 1961

Mooers, Calvin. "Tho Next Twenty Yoars im Information Retrievals
Some Guui: and Predictions." March 1959, Zator Company,
ZI'B-121, AN 212225

NFSAIS (Nat!-:~=' Federation of Sclence Abstracting and Indexing
Servicuz} +i'. A Guide to U, S. Indexing and Abatracting
Services in Soiencs and Technology. Report No. 101, June
1960, (Prepared by IC Sci-Tech Div,) Addendum and World
Guide in preparation ~ tu be completed in 1962

National Soience Foundation. "Current Ressarch and Development
in Sclentifio Documentation." Semi-annual, Office of
?cienie Information Service, Rept. No. 9 is ourtunt igsue

1961

Sohultz, C. K., and C. A. Shaphard. "Directions in the Retrieval
of Sclentific Information." AD 228389 (Remington Rand)

Singer, 7. E. R., Ed. "Information and Communication Practice
in Industry." Reinhold, New York, 1958

Slade, I. M. "Technical Information in Industry: How it is
Handled." ASLIB, Proceedings, Vol. 11, No. 12, pp. 313-
317, December 1959

Sullivan, W. "Science Seeks Ways to Sift Increasing Masses of

Data." New York Times, 25 December 1961, p. 1, col. 2-3;
26 Docember 1961, p. 1, col, 2-3
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USAF, Offica of Aerospace Research. "Directory of R&D Infor-
wation Syatems." A listing of Centers, Services, Sources
and Systems engaged in colleoting, atoring and diaseminat-
ing Scientific Datu and Information applicable to Aerospace
Research and Technology. August 1961, ASTIA 262-958 (u
OAR-1, DCS/Plans and Operations

U.8.8.R. "Technical Inrormation in the U.5.S.R." A. S. Melik=
Shakhnazarov (translated from the Russian by R. I. Gorokhoff)
Cambridge 1961

Wooster, Harold, "Long Range Research in the Information 3oiences."
October 1961 (Office of Aerospace Research, U.S. Air Force)

Miscellaneous

Bureau of the Budget, "Federal Research and Davelopment Prugrams,
Jpocial Analysis G for Fiscal Year Ending June 30, 1962."

Catear, D, "Iy cur Patent law Out of Date?" The Reporter,
18 January 1962, p. 361

Council on Library Resources, Inc, Fifth Annual Report for the
period ending 30 Juna 1961

DeWitt, N. Education and Professional Employment in the U.S,S.R,,
National Science Foundation, NSF 61-40, November 1961

Gray, D. W. "l'ochnicsl Reports I Have Known - and probably
writton." Physios Today, pp. 24-26, November 1960

Procecdings of the lnternational Conference on Scientific Infor-
mation, Washington, D. C., November 1958, National Academy
of Sciences/National Research Council, 1959, 2 vols.,

1635 pp

National Sclence Foundation. "Publication of Basic Research
Findings in Industry." 1957-59; NSF 61-62, 1961

Sclence Information Notes. (Bi-monthly publication of the
Office of Science Information Service)

Rabi, I. I. "Jhe Cost of Secrecy." The Atlantic, p. 39-42,
August 1960
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Reif, F.

"The Competitive World of the Pure Sqientlst."

Science, 15 December 1961, p. 1957

Rourks, F. R. "Seoreoy and Publicity, Dilemmas of Democracy."
The Johns Hopkins Press, Baltimore, 1961

Thompaon, L. T. E., "New Knowledge, Technology and Growth,"
American Managoment Assooiation, RAD Confersnce, 25 Novem~

bor 1959

U. S. Senates Committes oun the Judioiary, Subcommittes on
Constitutional Rightsa.

1.

2.

Seoreoy and Sclence: A Survey of the Extent to whioh
Restriotiona on the Froe Exchanga of Inforsatiou lave
Impeded Selentifio Development and Progress. 29 Aprd)

1959
The Power of the President tu Withhold Infermation frum

the Congross, Parta I and IX, Harch 1048
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