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ABSTRACT

# plan is presented for a.three—phgse long~range research program
the objective of which will be to identify technical information problems
and policies relating to Federsl libraries and information services, to
determine priorities among those issues requiring attention and to
develop research desdgns for each project recommended. The first phase
would consist of a étame;of-the—art study to identify all current or
recent research germane to the objective. The second would review
21l aspects of Federal library and infermation service operations to
determine where problem areas might exist. Then specific problems and
policies affecting the effectiveness and efficiency of Federal technical
information support activities would be identified within such problem
areas, priorities assigned to them and a determination made as to
the extent of DOD (especially Department-of the Army) and other agency
interest in them. Finally, in the third phase, a fairly detailed reéearch
design would be developed for each project determined to be of some
degree. of interést to DOD or to sponsoring agencies outside DOD. It
is recormended that after the completion of these three phaées a con-
tinuing study effort at an appropriately reduced level of activity
be maintained to assure currency and relevence of the long-range research

program. A plan for implementation of the program is included.
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FOREWORD

This design study has been conducted as an investigation sponsored
by the U.S. Army, Office of.the Chief of Engineers, in support of the
TISA Project Work Unit 01/003. The purpose of this study has been to
design a planned long-range research program to identify technical infor-
mation problems and policiés relating to Federal libraries and information
services, ahd to determine priorities among those issues requiring attention.
The work has been performed by the faculty and staff of the Research Center
for Library and Information Science, Graduate Library School, Indiana
University, Blcomington, Indiana.

Special assistance has been given by Paul Howard, Executive Director
of the Federsl Library Committee. In additioh, the advice and comments
from various faculty members at Indiana University have been most helpful.

The manusecript has been prepared for submission by Nancy Pierce.
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I. INTRCDUCTION

A. Purpose
The purpose of this report is to present a plan for a long range research
program the objective of which will be to identify technical information
problems and policies relating to Federal Libraries and information services,
to determine priorities among those issues requiring attention and to develop
research designs for each project recommended. The program here presented
is subdivided into three phases according to the guidelines provided by the
contracting authority, the Office, Chief of Engineers, of the U.S. Army:
"a. The first study will be a state-of-the-art study which will
identify all current Federal Library research and evaluate it as
to its objectives.
b. The second phase will include identification of the problem areas
requiring research and distinguishing between those which should
be the peculiar province of DOD from those which should have multiple
sponsorship and those which should be snonsored outside DOD.
c. The third phase will consist of a series of research designs
for each project recommended which will state the objectives, the
methodology to be employed, the scope of the investigation, the
nature of the research, research staff required, the time schedule,
and the estimated cost."
The effort which resulted in this report, which hereafter will be referred to

"

as the "design study," was initiated by the Technical Informstion Support
Activities Program*(TISAP), in cooperation with the Federal Library Committee.

The assumption has been that it would be wasteful for TISAP to make such
a study witﬁout including other DOD sgencies and indeed the total Federal

environment. The anticipated end result would be a atructured, on-going

research program which would concentrate on the technicsal information

*The Technical Information Support Activities Progrem is the successor of, and
eulargement of, the Army Technical Libraries Improvement Studies (ATLIS). The
principal enlargement consists of the iunclusion of "information analysis centers"
and "information centers" in the same overall program as tecunical (often
referred to as "special") libraries.
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problems of the Army, but also consider them in relation to the needs of infor-
mation programs in general and of Federal tachnical information programs in par-
ticular.

Inevitably, then, the design study had to be conducted as if it were being
done.on behalf of the entire Federal community, yet without losing sight of the
fact that it had its origins within a single element of that community, and that,
so far, its financial sponsorship and technical direction must be credited en-
tirely tc that same element, the U. S. Army Research Office, through the Office,
Chie. of Engineers of the U. S. Army. This fact, together with the dismeyingly
broad substantive coverage, the possibly very great impact of the program which
could result from its recommendations and the fact that the heart of that pro-

gram lay in a largely uncharted area, that of problem-identification, as con-

trasted with the better understcod area of problem-solving, had two immediate

consequences for the design study which may be considered to be related fo its
purpose. In the first place it produced & great humility. In the second place
it demanded that the persons involved keep strictly in mindtheir position of
being serveral levels remcved from the operational scene towards which every-
thing was eventuglly pointed. Not only were they not dealing with primary
operations, they were not dealing with secondary (or supporting) operations,
such as technical information support 6perationsﬁ or with the research on which
new operations would be designed or even directly with the selection and spec-
ification of that research. .Their real purpose, which had to be'kept in focus
at all times, was to develop--or at least outline a means for developing~-the
methodology for an on-going, planned research program on Federal library and
information service operations. PFigure 1. depichs the relations between the

different activities more clearly.
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B. The Need for Research

To discuss in general terms the needs for research in Federal Libraries
and information services for the readership of this report would indeed be
carrying coals to Newcastle. TYet, noi to address the need question at zail
would be like designing a system without stating its objectives. (The term
"objectives" in this sense refers to meeting of requirements and needs
rather than to the task descriptions on which the three phases are basea.)
This report ocutlines a system of proposed actions which, like any other
system, will use resources, in enviromments, tc attain objectives. These
objectives simply cannot be stated in such clear terms as "Build a bridge,"

"Synthesize an enzyme," "Develop an alloy.'

Nevertheless they determined

the attitudes of the pgrsonnel participating in this design study toward

the needs for research in the field, hence toward the problem identification
process. Some awareness of that atiitude is a vital part of the communication
process undertsken by this report. The need for research in the field eas

a wholé and the need for the particular kind of research that would relate

to technical informétion support activities are both importaqt and must be

discussed separately.

1. The Field as & Whole

Thanks to the recency, hence continuing validity, of the thorough,
painstaking and prestigious report ot the National Advisory Commission on
Libraries, transmitted to the President on Octtber 3, 1968, the condition of
the overall field of library and information science and the need for a
stepped up and coordinated program of research therein can be treated with
dispatch. After reviewing a number of arcas in which the application of new

technology offers particular promise, the commission said: --
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"The rezlization of all that is implied in this array of
new technology can be achieved only by a substantial
program of research and development. This Commission
urges that the Federal Government should actively promote
research and development in all aspects of technology as
it relates to libraries and information transfer. To this
end the proposed National Commission on Libraries and
Information 3cience should develop an integrated plan
of support and cooperation involving the various Federal
agencies now sponsoring such research and develcopment
work. Such a plan would greatly aid the continuation
and strengthening of the current grant and contract
program, which involves research and development projects
at universities, private and public libraries, nonprofit
research and development organizations, professional
societies, and private companies.”

ln its recommendation for the "“establishment of a Federal Institute .of
Library and Information Science as a principal center for basic and
applied research in all relevant areas", the Commission left no doubt
as to its convictions of the need for such a research'program.

2. Technical information Support Activities

The library and information facilities and services needed to
provide “technical information support" will ke quite different from
those needed to suppoxrt other information requireménts. They will diffex
in various ways: in the kinds of operations invdlved, in priorities, in
human valueé, in national urgency and many more. These differences will
necessarily be reflected in the problems that relate ta efforts to provide
technical information support. There are three related points of view
from which such problems, and the need to develop a program to identify
them, should be considered: administrative, technical and professional.

a. administrative

The problems just referred to will generally be quite differeqp"/

trom the set of problems that relate to, say, the provision of library

facilities and services to the urban disadvantaged. The latter, of course,

are .important. In fact some people, using the criterion of social value

proposed by the National Advisory Commission on Libraries, might well
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decide that they are more important than the provision ot technical
information support to.Federal agenﬁies. Mo such judgment on the part
of a Natlonal Commission on Libraries and Information Science would he
needed, however, to make that Commission decide to concentrate on such
an area as the urban disadvantaged at the expense ot technical infor-
mation support. This is simply because the mission, responsibilities,
etc., of the Army, other Duu departments and Federai agencies leave
them no choice but to provide foxr themselves whatever technical infor-
mation support they need. Thus, if such a permanent Commission as

was recommended is established, it cannot be expected to have much
direct impact on the technical information support area. It follows
that the Army, and other Federal agencies must assume full responsibility
for developing their own "integrated plan of support and cooperation
involving the varicus Federal agencies now sponsoring such research
and development work."

The long-range research program designed by this study wili
constitute such a plan for the Department of the Army. If will also
constitute an information input to the Federal Library Committee which
that Committee indicated it desired. It can constitute such:a plan--
or useful input to such a plan-~for other DOU departments and Federal
agencies depending on the resources or other cooperation éuch agencies
may choose to contribute.

It is especially important when dealing with the technical
area to maintain the distinction between the needs for research itself

and the need for a systematic appreach to the identification of such

needs, That there are in fact many needs for research related to
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technical information support is evident from the extensive discussion
of problem areas in III.B. At this point the need for a systematic
approach must be considered.

Perhaps the most telling point to be made is that, to date,
technical information support cépabilities have developed like Topsy;
they Jusﬁ'érew. And the same is true of whatever scientific or tech-~
nological advances can be related to the development of technical infor-
mation support capabilities. These advances have come from piecemeal
attacks on narrow problem areas as these have becomé visible. The
process has been one of looking at trees, practically never considering
the forest. It has, notwithstanding, produced many advances. Computer-
prepared indexes such as KWIC indexes, other current awareness tools,
microfiche, "selective dissemination of information' (SDI), retro-
spective searches by computer, and many more have evolved in that
menner.

Despite the advances, the scientists and engineers for whom
technical information support activities are maintained make shockingly
little direct use of libraries and informution services. This was early

noted by Vannevar Bush in Science, The Endless Frontier® and has since

been studies by, among others, the Auerbach Corpora.tion20 and North
American Aviation.® Allen et al have considered this and related
matters in a series of studies summarized in Reference 17. One
conclusion was that

"the use of technical literature is not outstending

in its contribution to performance. The average

engineer makes very little use of publicly available

literature forms, especially the publications of
the professional engineering and scientific societies.”
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In a survey of theoretical high eneryy physicistsl6 Libbey and

Zaltman found that only one percent (1%) of nearly a thousand responses
to a detailed questionnaire listed librarians and technical information
personnel as being the most important way of learning of the existence
of relevant information!

With so much technical information available and so much more
being increasingly produced, such a state of affairs is a serious weak
point in our national research effort and in our efforts to exploit
technology on the citizen's behalf. Some part of the situation is
undoubtedly due to individual, profession and natural factors that
no amount of betterment of technical support activities will change.
But certainly a large part of the situation is due to a combination
of our ignorance ot just what the "client" néeds with our inability
to provide it for him. Many conscienticus efforts over recent years
to¢ attack these twin wants on one specific basis or anothér, out-
standing among which have been the ATLIS studies, hawve produced little
visible improvement. JAbout the one obvious thing left to try is to
attempt to introspectively turn the power of the systematic approach
to the task of identifying problems as well as solving them. There
is good reason to hope that a serious systematic program oriented to
seeking the most crucial questions to ask--without the psychological
hazard of responsibility for answering them--will produce a very much
pbetter foundation on which to organize a concerted research effort
than any other way yet tried or proposed. To design that program
is, again,; the aim of this report.

c. Protessional

One final area which provides an impetus for the estab-

lishment ot as objective a program as possible for the identification



ot problems needing research is that of the professions. Frofessiocnally,
as well as technically, the {ield-~or should if be fields?=--ci library
and information acience are, to put it mildly, in a state 61 flux.

There is general confusion as to what belongs in library science

and what Lelongs in information science, if, indeed, they are.separate.
Worse, there are reservations by many as to whether either is a "science"
at all. The profession-confusion extends to neighboring fields.
computers process information so isn't a computer scientist (if,

again, there is any such thing) also an information scientist?

similarly for some psychologists and others.

What does this all have to do with the programs here dis-
cussed? simply that iﬁ the absence of such a plan as the one désigned
by this report the identification of problems needing research will
continue to be done haphazardly with strong biases toward the existing
personal frames of reference as learned in the context of some, usually
established, profession.

The study project designed by this report should be inter-
disciplinary=-and, for those who believe there is a difference, multi-
disciplinary. It should be staffed as such; it must be conducted |
and advised as sucl. Conseqﬁently a teamwork approach should develop
in which professional boundaries as well as personal biases should
be easily transcended. The beneficial effects in terms 6f the quality

of the final product gshould be quite important.
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II. VFIRST PHASE: STATE-OF-THE-ART SURVEY

A. Introduction.

1. Scope
The 6bjective of this first phase of the study is to prepare a "state-

of-the-art study which will identify all current Federal library research and
evaluate it as to its objectives." It is clear from the wording of other
parts of the authorizing document that this survey is intended to include
information centers and information analysis centers as well as ‘libraries
within its purview. To conduct a state-of-the-art survey of any field
it is necessary to bound the field in fairly clear-cut terms, both to pro-
vide a focus for locating the information and to prevent the inclusion of
extraneous matter. The following is the scope proposed for this survey:

To identify and describe all current research on Federal library

and information service operations which may be:
1. Funded wholly or in part by the Federal Government which

has implications for Federal libraries and information
centers,
. or
2. Investigating some aspect of problems or policies relating’
to Federal libraries or information service operations
irrespective of source of funding.
"Federal libraries and information centers" in this context, and through-
out this report, is intended to include both those activities operated
directly by the Federal Government and those operated under contract to
the government by non-profit or profit;making concerns.
These two provisions circumscribe the ares of most interest to the
Department of the Army, and DOD generally. With respect to the first

point above, it is clear that much research is of interest. The programs

at NLM, AEC and other civilian agencies may have much impact on Army
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and DWW efforts, but, for example, the USUE-supported research with
respect to ﬁedia centers in the secondary schocls does nct seem relevant.
Any attempt to include within the purview of this survey all Federally
funded research on library and  information services projects will dilute
the effort without commensurate gain. Regarding the second point, it can-
not be assumed that only Federally funded projects may have a bearing on
the question. It is entirely possible, for example, tﬁat someone is
investigating the technical processing procedures, or the utilization of
microfiche, within Federal libraries without necessarily being supported
by rederal funds. Thus the survey cannot be limited only to Federally
supported efforts. It is probable, "however, that the major proportion oi
projects of interest are indeed Federally supported.

2. Advisory Committee

To provide the best possible guidance for the project, it is
recommended that an sadvisory Committee be established. This Committee
should consist of from five to nine members, preferably representatives
oi the major researca-supporting agencies, such as N3F, DOD and U3UE,
and of répreeentatives oi_some of the major research-conducting agencies,
such as NLM, AEC, Redstone Arsenal, and the like. The function of this
committee would be to advise the study project members with respect to such
matters as the selection of agencies to be contacted, the design of any
research tools used, and the feasibility of various methodolcgies. The
expertise, both technical «nd governmental, of such a committee should
contribute heavily toward the success of the entire project. Some of
the instances in which the Committee would be of great assistance will

be noted in the appropriate paragraphs below, both in this sectien and

subsequent ones.
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The substance of this design for a state-of-the~art survey is
divided into the following sections.

ldentification of sources by which proj~cts can be located
bevelopment of a standard set of data elements

Freliminary screening of sources

bata gathering from sponsor sources

Analysis oi data 'gathered

Preparation of final report

B. ldentification of Sources for Project Informetion

The question at hand isy, how can projects of interest to this survey
be identified? It is perhaps obvious that a number of methods are pos=~
sible, and perhaps equally obvious that no one method will prove sufficient
in itseli. Three broad strategies seem possible. They can be characterized
as "direct/Sponsor“, "direct/project" and "“indirect". In the direct/sponsor
approach, the survey teamn will contact agencies.known to be funding research
in this area, and request access to their files, so that specific projects
can be identified. In many cases the sponsor can piovide sufficient infor-
mation from its own records to preclude the need for the survey team to
contact the project members directly. In the direct/project approach,
the survey téam will contact agencies known tuv be undertaking research,
and request that they supply them with the necessary data. In the indirect
method, the survey team will make use of secondary sources, such as the
vJetfense Documentation Center, National Referral Center, 3cience Inrcrma-
tion Exchange, and the published literature, to identify either sponsors
or projects, then adopt the appropriate direct method of gathering the
needed data.

Quite apart from the strategi2s noted above, there are two different

categories of projects, identified by what é:er method. These are, as

given in the "scope" statement, those with, and those without, Federal
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funding. The 2x3 table below sugygest the relative importance of each

ot the three strategies for the iwo classes of projects.

Fed.Fund. | Not red.fund.
Jdirect, Sponsor P S
Direct/Project 3 5
Indirect M F

P: Primary means of identifying project
3: Secondary " " "
M: Minor " " " "

l. lederally Funded Frojects

a. Direct/sponsor method

The identification of these projects alone is not a trivialv
matter. The scope and diversity of research in this area which is sponsored
by the government, and the lack of any rigorous existing data base make
the identification of these projects a matter of some difficulty. as
suggested above, it would seem that the direct/sponsor method is the most
immediately fruitful. The project team can begin by contacting the agencies
within the Federal Government known to suppoxrt this kind of research.

Most, if not all, these agencies maintain rosters or directories oi sup-
ported projects. Information provided by these rosters is an excellent
iirst step. &he Department of Defehse, NASA, AEC, and the Department of
Jommerce, ‘among others, now require that research and development projects
be reported on DU Form 1498 (or its equivalent; e.g. Nasn Form 1122) to

the appropriate oifice. 3Jome library research projects have likely been
reported to this system. DDC, and perhaps other agencies, keep this intor-
mation in machine readable form, suitable for searching automatically on
keywords. The tirst step in this approach is thus to conduct a "literature
search" ot these project files already maintained in one form or another

by these agencies. The list of agencies to be contacted for this searching

will be established, extended and modified based on guidance from the



-14-

novisory Committee. In addition, the Committee will often be able to
turnish valuable information regarding the specific branch, or individual,
to be contacted for this informatiova.

It should be ncted that one or more survey team members may

be requirea to have security classitications of SECHET. It is not likely

ot

hat there are many classified projects in this area but there may be some
which require use of classified files. Advice of the Committee will again
prove helpful here. The project should aim at coverage of projects dealing
with "information handling" of classified topics, but should not become
invoulved with intelligence or counter-intelligence related projects (i.e.
the survey should not attempt to determine what, 1f any, relevant research
is being conducted by the CIAa, DIA, NSA, and similar agencies).

b. Direct;project method

The direct,project method of gathering intormation on this
type of research involves the distribution of a questionnaire to instal-
lations inquiring as to the nature of their projects, if any, augmented as
necessary by visits, telephone calls, and correspondence. This might seem
to be an obvious first-choice method. There are two drawbacks however.
I'irst, it will require that the reporting installations, in many cases,
give the same data already available elsewhere. Second, many, if not all,
will be extremely reluctant to reveal this data to "outsiders," particularly
tfunding ard manpower levels. In some cases, as is noted below, this will
be the only available way to gather déta however, and thus will be appro-
priate. In the main, the direct/project approach should be supplemental,
not primary.

c. Indirect method

The indirect method requires the searching of the published

literéture, {(in either periodical or report form) and, of course, the
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appropriate abstracting and indexing journals (USGRDR, Intormation science

abstracts, etc.). I, addition the services of such agencies as the
science Inforﬁation Exchange, the National Referral Center and the
Clearinghouse tor Library and Information 3cience (ERIC,CL13) should

be used. In addition to discovering thg existence of some previously
unknown projects, the indirect method may lead back to some contract-
awarding source within the government which was initially overlcoked.

The survey team would in this case adopt the direct/sponsor method to
determine if that sponsor had awarded any similar contracts. In addition,
Lthere is a possibility of discovering some Federally funded projects not
locatable by either of the cther two methods. The Federal Government has
made block grants for library and information science activities to,

e.g. State Libraries, often in the form of matching funds. Some of

these funds have been awarded by tho;e 5tate Libraries ior local develop-
ment tasks such as the Purdue University Serials Project. In other cases,
however, these funds may be supporting research 'projects. This research
may be relevant to the problems of Federal libraries, but even if so,

it will be locatable only through the indirect method, since there is

no requirement that such research be reported to any clearinghouse.

As mentioned above, the direct/project approach has its disad-
vantages but particularly in the case of projects unearthed via the
indirect wethod, contacting the research group in question will be the
most feasible approach. One way to implement this direct/project approach
and yet avoid excessive duplication would be to use the already existing
directories of Federal libraries 32 and information centers3C
as starting points, but omitting those installations already identified

by means of the direct/sponsor approach. dith this method, most of



-16-

the installations which are conducting research under an inter-agency
agreement or from their own funds can be identified. Many of these
projects are likely to be overlooked by the direct/sponsor strategy
because they are not necessarily reported through the usual channels.
The indirect method 1s also likely to overlook projects of this nature,
because the compulsion to pubiish results of research is not so great
in this environment as in the non-profit or profit-making institutions
thch normally accept contracts. If is impossible to estimate how much
research of interest to this study is being undertaken by such Federal
installations, but some experience in other areas suggests fhat it would
be wise not to overlook this possibility.

Two instances may illustrate this, though they are more properiv
development than research. A small group of programmers developed a method
oif converting IBM 1401 programs to 35/360 programs automatically, a project
IBM felt was sutfficiently unlikely to be successful that it decided not
to expend any serious effort on it. In another instance, an "amateur"
programmer developed an on-line library ci;culation control system
by time-sharing a 1401, something that no "expert" thought was feasible.

2. Non-Federally Funded Projects

‘The same three strategies as outlined above for Federally-tunded
projects are appiicable to non-Federally funded projects, but with a
different emphasis. The indirect method of locating projects will
probably be more important, because there is no single small group of
non-Federal sponsors from which most of the necessary records can be
oblained. Thus the study group will be heavily dependent on secondary
sources. Among the obvious sources are the Science Information Exchange
in wWashington, because it accepts and processes information from non=-

federal as well as Federal projects, and the ERIC,/CL1S in Minneapolis,
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because it likewise has a broad charter. In addition the usual biblio-

graphic sources must be checked (Library Literature, Information

Science Abstracts, ete.).

In addition, there are, of course, some notable sponsors of this
kind of research, such as the Council on Library Research and the Ford
Foundation. The study group can use the direct/sponsor approach here,
to identify projects, following up as necessary. Finally, the direct/
project strategy, using a questionnaire, can be adopted, contacting a
variety of possibly relevaent institutions which have not been otherwise
identified. However, the political dynamics of research and its repérting
in the academic and other library environments suggest that the survey
group is not likely to disciver many unreported projects, in contrast
to the sitatuion in Federal installations. It does not seem_worth the
effort to query "shot-gun" style the large number of libraries and other
institutions which might conceivably be engaged in relevant research. The
potential return does not seem worth the cost, especially since any research
having real importance to the project aims will probably be reported in

one of the'secondary sources shortly after completion.

C. Development of a Standard Set of Data Elements

1. DD Form 1498

The determination of the nature of the data to bé gathered is
clearly a function of the results desired. A reasonable starting point
would be the DD Form 1498 end its equivalents in NASA, AEC and other
agencies. This form has the advantage of already being required in many
ceses; thus the data gathering effort previously expended would be used
directly. In many instances, keywords are assigned to the project

descriptions, a further benefit to the study team. As a starting point
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then, the project should consider the use 0if DJ rorm 1496 as a pase,
augmenting it as necessary. This will considerably simplify the data
gathering in the direct/sponsor strategy. The same torm will serve as
as worksheet to be completed (insofar as is possible) when projects are
identified via the indirect method, and azlso serve as the basis ror the
development o0if a questionnarie for the direct;project strateqy.

It is probable that most ot the pm jects will be Pederally {unded;
thus it ceems worthwhile to use the same format {or the smaller number
vi non-TFederal projects. <Clearly, the same iormat should be used for all
projects, regardless of fund source, particularly if the data is to be
converted to some machine readable form, as is anticipated.

DD 1448 cannot be used without considerable thought on the part oi.
the survey team, however. The CUSATI specifications give some
elucidation of the meaning of the various data elements, but some elements
must be clarified or modified by the project., In particular, the item
dealing with category or class of project must be modified. The clas~
sitication assigned by the preparing agency fits the prcject into a
large, multi-purpose scheme suitable for DUD needs. If the survey<téam
decides to use a classification scheme adapted to library and infcrmﬁtion

science in general, such as the Information Science aAbstracts scheme

suggested below, that classification code should be used instead of the
DUD code. Some additional data elements may also be required. rior
example, D0 1498 does not provide for entry of the "subject matter" of

the data base being experimented on by a project, an item likely to be

of great interest to the survey team. Further, the study team may wish

" to categorize projects with respect to their relétion with other projects,

the possible long=range benetits, and the like. Therefore, the study
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team may wish to add other items to DD 1498, items to be recorded by
the team itsel{ rather than by the leaders of the projects.

2. Interview and iwwestionnaire Versions of DO 1498

Using tHe modified DD149E as a base, the study team should re-
cast it into two further forms. Firstly, it should be rewritten in the
form of an interview guide, for either face-~to-tace or telephone interviews.
Jecondlys it should be rewritten as a questionnaire intended for mailing.
These forms will be especially valuable when identifying non-Federal
projects. Bureau of the Budget approval will be required for any such
forms. The Advisory Committee will again be helpful with respect to
this matter. Their assistance in the augmenting and revision of VD 14%€
will hélp insure that the study team does indeed cover tﬁe appropriate

areas.

iJe- Preliminary Ssureening of .ources

A5 'was noted in Section B., the direct,; sponsor method seems to
-promise the most immediate results in terms of identifying projects of
interest. Thereiore, one of the early tasks of the study group wili be
to develop as comprehensive a list as possible of actual and probable
Federal funding agencies. This list shoﬁld be as specific as possible;
e.g. it should give the name and address of the office(s) within a given
agency which has the actual responsibility for project monitoring. Some
of these sources are well-known, (NSE, AFCSR, etc. ) others may be less
conspicuous. The Advisory Committee will no doubt_make one ot its most
'valuable contributions in assisting with £he preparation pf this list.

As a second step, which will both check the preparation of the list

ol sources and reveal projects directly, a search of the various agency
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tiles (DUCy Maln, AEU)‘ior current projects relating to libraries

and iﬁformation services should be made. In principle, all these
projects should fall under the jurisdiction of the one or the other

of the contracting offices already identified, but some‘may not. Such
not-yet-identified projects could be candidates for the direct)project
method.

These two steps should proyide the survey team with a reasonably
complete and comprehensive starting point for the actual data gathering
irom sponsors with.reSpect to Federally funded projects. A similar set
ot steps with respect to non-Federal sources should be taken. The study’
team, in conjunction with the Advisory Committee, should develop a list
of sponsoring sources outside the Federal Government, and augment it by
recourse to the National Referral Center, ERIC/CLIS, and similar groups.

Volume 15 of Current Research in Scientific Documentation, soon to be

published, will be a valuable source for.identifying such Sponsoré}

In the cowse of its work in gathering together a list of research
sponsors, the study team will inevitably idéntify a number of research
projects, since this can hardly be avoided. There 1s no point in passing
cver material which will be of interest in a later stage, so the study
team will in fact begin its compilation of projects concurrently with the
identification of sponsors of projects. At this stage there is no need
for completeness, nor for contact with identified research projects.

They should simply be noted and as much information as is readily available
reccrded at the time. The contract number would be a particularly useful
data element to record at this time since it will be an important key

in determining whether a given project has or has not been previously
identified. In general the same philosophy can be applied to thé
identification of problem areas and of specific problems in anticipation

Q. ut the second phase of the study project.
ERIC
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Thus, at the completion of this effort, the study. team will be in
possession of a reasonably complete 1ist of sponsors, both Federal and
non-Federal, of the kinds of research relevant to this survey. :iith this
list, the team can begin the actual data gathering, first from sponsors,
as described in section E, then from projects directly, as described in

Section Fe

E. wata Gathering From 3ponsor Jources

The survey team should contact @ll of the sponsoring agencies on the
list developed in section U. above, to gather information on specific
projects handled by those agencies. It is worth noting here a point which
may arise in connection with data gathering from both spOnsoré and research
groups. There may be a reluctance on the part of either or both sponsors
and researchers to reveal certain data. Funding and manpower levels are
likely to be quite sensitiQe matters. lurther, some sponsors, researchers
may be reluctant to describe their projects in any reasonable detail,
for a variety of reasons. If guch instances arise, the study feam must
detfer to thése attitudes, even though it might in scme cases be possible
to exert enough "pressure" to get the data released. Pressure of this

"kind would no doubt do more harm than good;

Assuming that difficulties of this kind are minimal, however, the
study group should be able to gather a fairly comprehensive view of
Federally supported projects. In some instances, (e.g. DOC) it should
be possible to conduct this search automatically by searching tape files
ot the DD 14Y8's. Similar such searches may be possible at NASA and AEC.
Some oi the other agencies' files may not be searchable by other than

manual means. However searched, the results should be gssentially the
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same; in essence a tompleted DD 1498, augmented aS the study team and
advisory Committee feel necessary for each project. The study team should
compare the data thus gathered with the partisl list of projects previously
developed (c{. Section I.D. above) as a check on the accuracy of the sponsor's
tiles. If a large number of projects are missing from project files, the
study team will be forced to use the direct/project (questionnaire) method
more extensively than was first thought. In some instances the DD 149%8's

(or equivalents) may be ambiguous and,or incomplete. Follow-up action

by contacting the project personnel or the sponsor will be necessary in

these cases.

The data gathexred in this phase of the operation should be converted
to machine-readable form, since not only will much manipulation be required
to produce the final report, but much interrogation and cross-checking will
be necessary in the course of correlating it with data derived from octher

sources.

F. Data Gathering From Project Souxrces

In the case of projects which have not been identitied or adequately
feported by the direct/sponsor strategy it will be necessary to obtain
information from those directly involved in the projects. These projects
can be expected to be mainly those undertaken by Federal agencies (usually,
but not necessariiy, field installations) from their own funds and personnel.
Une approach to identifying these is to use as a guide the listings of
iederal Libraries and Information Centers previously noted .References 30, 32)
but omitting those already identified via the direct, sponsor method. The

two reterences list some 500-600 facilities. Some portion of these will
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already known to be undertaking projects, and thus already identified.
The resulting list can be winnowed further, with the assistance of the
ndvisory Committee, by eliminating those facilities known by the committee
members not to be engaged in relevant work. The remaining facilities
should be asked to either complete the questionnaire version of Db 14%&,
or to indicate that they have no projects of interesﬁ.

The indirect (secondary sources) strategy will, of course, influence
both the methods outlined above. The study team should carry on a continuing
review of the various announcement, indexing, abstracting, and review media
to identify either sponsors or projects of interest, adopting one strategy
or the other as circumstances warrant. Among the more important such media

are UsGHDR, Iniformatiocn 3cience Abstiacts, ERIC/CLIS, 3IE, any successor

to science Information Notes, the National Referral Center, etc. Additional

suth sources are the announcements of grant awards by UsCE, NSI, CLR and
others. ulso URDSD No. 15 and the then current volume of the Annual Review
of Intormaticn Science and Technology series should be carefully covered.

The indirect method of locating projects through secondary sources
will probably produce its highest Yield in terms of non-Federal funded
projects, particularly those which are conducted by institutions or contractors
irom their own resources rather than from grant funds. Whether many of
these are important to the Department of the Army or DUD must remain to
be seen.

The execution of this step may result in acquiring many more project
descriptions, in addition to those already obtained through previous efiorts.
lhe survey team.must take particular care to keep this input under good
control. Gtherwise they are liable to become inundated in a flood of
unmanageable data. 1n particular, as the file increases, the chances of

identiiying some projects more than once, and ot missing other, increases.
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some additional remarks on data management are included in the foliowing

section.

G. Analysis of Data Gathered

Since this state-of-the-art survey is to form a substantial part oi
the {oundation on which subsequent phases are t¢ be based, some discussion
of the analysis of the resulting data is in order. Ipecifically the two
quéstions, "What is the purpose of the output:" and "#hat form best suits
that purposer" should be addressed.

1. Purpose ot the wutput

The purpose of the state-of-the-art survey is to provide a basic
overview oi the current picture ot research in Federal Libraries and
iniofmation services, for usevin the second and third phases of the study
project. A simple chronological, alphabetical, or other listing would not
sutiice. As is described in Section [II of this study, there are a wide

range of possible points of view from which these research problems can be
described and characterized. Thus, it would be appropriate to creatie the‘
output of this phase in a tlexible form, so that it is adaptable to as yet
unioreseen requirements. This survey data will form the "raw material"
from which several different interpretations can be drawn, and thus should
be amenable to being re-organized as needed.

2. Form of wutput

The purpose described above suggests that & single form of output
would not be adequate for the needs of the later phases. Tﬁo basic approaches
te output would appear to be required. The first of thesey a "conventional"”
one, results in the publication oi a group of repurts. Gne reasonable forn

in which these could appear would resemble that of & single issue of an
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abstracting and indexing bulletin, similar to an issue of U.S. Government

Research and Development Reports, for example. Each project identified in
the course of the survey would be entered separately, in effect, as.a copy
of.the modified DD 1498. This would provide for each project a short, con-
cise cverview of its essentials. The entire collection of such project
reports could be arranged in s variety of ways.

Perhaps the most useful arrangement would be in a classified order,
arranging the summary :ntries according to the classification scheme used

in, e.g. Information Science Abstracts. This classification provides ten

major categories, with from four to scven subdivisions under each, which
should provide sufficient resolution for this study. Such an arrangement
will bring together all reports of projects dealing with, say, SDI systems,
regardless of the subject matter of the information being selectively dis-
seminated.

3. Indexes to Report Collection

In order to provide access from the variety of viewpoints required,
it will be necessary to provide a number of indexes to the basic éollection
of reports.

a. By Subject Treated

One of the most obvious such indexes is by subject treated;
' |
that is, the subject inatter of the material being handled or experimented

upon. In general the feéling seems to be that most information storagg

and retrieval (ISR) techniques are insensitive to the subject matter of

the literature, except for cuch things as chemical structure searchingé

end similer very speclalized tasks. However, it may prove uséful to discover,
;

for example, that a large fraction of the DOD effort is devoted to the

processing of electronics and instrumentation or metallurgical literature,.

|
but little human engineering or logistics literature. ;

ERIC

IToxt Provided by ERI



==

b« By sponsor

another us=2ful index to the report collection is by adminis-
trative or corporate sponsor. Juch an index would permit the identiii.aticn
v: all those projects under the sponsorship of a particular agency, thus
providing a view of the diversity of support among various agencies.

c. By Intormation iunction

another possible index would organize the reported research
in terms of the library or information service functicn being studied. That
is, projects would be classified as to whether they dealt with matters of
acquisitions, technical processing, circuletion, personnel, users, etc.
this analysis, while somewhat simiiar to the general classificaticn noted
above, would focus zttention directly on projects in terms of their possible
impact in an operational environment.

d. By Special Interest Areas

4 further framework within which one could view the identiiied

projects would be that of recommendations oi particular study groups, such as

suggested in the Proceedings of the Forum of Federally Supported Information
26 ‘

analysis Centers. Appendix A of that report lists some 42 "Froblems

Hequiring sttantion", along with 15 "Recommendations to CUSATI". This list
ot problems certainly suggests that research projects in these areas might
prove useful. However, the nature ot the problems as stated are rather more
vague than one would like. [or exahple, Problem 21: "How to rfind trained
people;" Froblem 21 "How to locate and obtain unpublished data;" Problem 34:
"How tc handle publicity", all seem Jdifficult to conceptualize as research
projects. some of these problems are, however, more amenable to research;
ve.y. Problem 20: "How to identity the users, determine what they think they

need and what they actually need.™
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e. By level ot Effor+

snother userfu! viewpoint would be in terms or. funding and man-
power levels devoted to each project. This data could be correlated with
#ny one or more ot the previous aspects, so that one could determine, ior
example, how much eifort the Department of the Army is expending in research
on classitication, or how much the Department of the Navy is expending on
research in 301 Yystems. Suck n analysis would bring cut the variations

in support both by agency and by type of effort.

4. Use of Computers
It would be possible to list a variety of other ways in which the
intormation couldlbe listed, but it is difficult to dete;mine which of these
ways would be worthwhile at this time. Because of this ract, and because
0t the unpredictability of the further progress in this field, a second form
ol output is strungly suggested. This second form is, of course; computer=-
readable form.

Flacing all the survey data in machine readable iorm has twd major
adv...tages. In the first place, ever if only a published version were pre-
pared, the extensive indexing.and cross=correlations required! as well as
the extensive editorial work associated with the basic data itself would
probably warrant some sort of computer-assisted publishing méthod. Even
more important, however, is the strong possibility suggesteq above, that
aiter the tutal project moves into the second and third phases, new con=-
siderations will arise which were not allowed for in the iirst phase. The
ability to re-structure and re-analyze the survey data will be much enhanced
it it has been maintained in a ilexible form.

. Gontinuation of Survey
as ls discussed in considerable detail in Part V of this report,

there will be a requirement for a continuation of this survey effort if
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maximum benefit is to be obtained from the initial survey. As a "one-shot"
task, the survey will guickly become dated, and thus no longer valuable as

a guide to future tasks. Awareness of research throughout the Federal agencies,
and industrial concerns as appropriate, should be maintained tc stay abreast

of the.étate-of-the-art and to apply techniques or results to Department of

the Army problems.

H. Preparation of Final Report of First Phasa

The specific details of format, kind and number. of indexes and tabulations
required for the final report of the First Phase should be worked out between
the study team, the members of the Advisory Committee, and the Cbntractipg
Authority and can be modified as experience dictates for later revisions.

In general, however, it will consist of the material described in the pre-
ceding section.

The survey should be viewed not so much as a one-time report, but as a
part of a continuing review of recent advances and on-goir< research. A
particular rejort cannot be expected to be accurate or relevant fo; a long
period. This is true of any state-of-the-art report, and particularly true
in a field so subject to change and technological advance as this one. In
addition, it should be kept in mind that the function of this particular
report is very specific. It is to form the basis for the later phases of
the study project. Thus, while tﬁe published report may be distributed
widely for information purposes, the basic design structure should not Be
compromised in order to make the survey more suitable for the general community.
The function should dictate the form; accordingly, in thz absence of compelling
réasons ofherwise, the survey should be prepared in the form most useful to

those conducting the later phases of the total study.
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III. SECOND PHASE: IDENTIFICATION OF PROBLEMS

A. Introduction

The second phase of the study project with whose design this report is
concerned will be that of identifying proﬁlems in the library and information
services areas and distinguishing between those which should be the peculiar
province of DOD from those which should have Qultiple sponsorship and those
which should be sponsored outside DOD.-

This phase of the study project's work entails particulerly difficuit
and significant responsibilities. Its recommendations could have a very
influential effect on a broéd range of research in library and information

services. Unfortunately, no methodology dealing with the identification of

problems has been developed such as that dealing with their solution despite
the general aéceptance of the aphorism thal more than half the secret of success
in fesearch is asking the right questions. Therefore, between this design
study and the study project itself, the reguired methodology must be developed.v
To outline such a methodoclogy is ﬁhe purpose of this section.

It would be nice to be able to find a truly objective, preferably |
quantitative, method to identify problems in such broad and variegated !
fields as library and information science and technology. Presumably,
any such scheme would have to be based on various kinds and degrees of
quantitative measures and non—quantitative,‘but hopefully objective,.evalua—
tions. It is tempting to consider trying to organize existing measures and
means of evaluation into such a scheme. It should be possible to create
a fairly impressive appearance of validity. Unfortunately, any such appearance
must, excebt by acecident, be false, simply because too little is known about

the basic social, psychological and systematic factors involved to permit




any reliable interpretation o1 the results of suchrmeasures and evaluations
inte the really impourtant statements and cqnclusions that would determine
problem selection., It must therefore be assumed that no such scheme can be
devised at this time. (Even if it could £her0 would not be encugh time tfor
test and validation to permit it to be used by the study prcject.) tor
present purposes, therefore, a considerable degree ot subjectivity must be
accepted. 3Such acceptance must not, however, be allowed to condone a reliance
on personal biases or too ready an acceptance of "problems™ which an indi-
vidual=-or his advisers--may have previously identitied. Rather, the effort
must pe made to transmute whatever subjectivity cannot be avoided into,
"considered human judgment". In short, where objectivity cannot be assured,
that fact should, if possible, be recognized, the possibility for influence
by individual bias should be minimized and supporting information input tc
the human judgment processes should be maximized.

The major strategies here adopted to such ends are:

* By first identifying problem areas in which problems might--
but do not necessariiy--exist, a much more systematic and objective search
for problems cah be insured. Problems that are identified can be more
casily related, when necessary, to other areas thanlthé one in which they
were iirst identified.

* here possible a consensus of several judgments should be
sought with respect to a candidate for designation as "a problem". The
latest techniques for gathering and combining such a concensus should be
utilized.

* Each problem identified should be considered in relation to
the organizational framework involved. 1In particular the mission, objectives,

tasks, etc. 01 the l:brary or information service involved, and ot higher,
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lower, or coordinate crganizations within the same Iederal agency or military
department should be considered.

* yhen there are interfaces with other organizations than those
just indicated, these should be identified and taken into consideration.

¥ All cendidates for designation as "a problem" should be con-
sidered in connection with the impact upon thg individual human users that
might result irom their solution cr non-solution. ihose impacts should be
studied tor their etfects on the o;ganizational tramework in which the
individual users live and operate, particularly where periormance of missicn
may be involved. If there are "machine-to-machine" interfaces such that
what one automated system does might affect the performance ot another, hence
the performance of the organization in which the cother automated system existed,
then these intertfaces must also be con;idered in evaluating pussible impacts.

* Research identified in the l'irst Phase state-of-the-art survey
should be considered for its implications for this problem-identitication
phase. However, it must not be assumed prima facie that such research either
identities or is adequately responsive to a large proportion of problem areas
that might be identified in the Second Phase effort.

* (pportunities to sub-optimize by objective means, e.g. by applying
Lperations Research techniques, to select beﬁween alternative staiements of

a problem should be used whenever possible.

8. JIdentification of Problem Areas

fhe purpose of identifying "problem areas" is to provide a framework
tor a systematic search over all recognizable segments of the overall library
dqd injormation services picture in which problems might be expected to be
found. This amounts to developing a Speclal-pdrpose structuring, or clas§i-

iication, oi the iield. Looking at the {ield trom difierent points vi view
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will result in quite different strﬁcturings. Since each of these will have
its own validity and may reveal problems not visible under a different
structuriﬁg, we do not want to choose between them but rather use all of
them that seem fruitful for our purpose. That is, we want a "faceted" clas~
sification rather than a hierarchical or "enumerative" classification. Since
the purpose of this classification is only to build a foundatibn fcr the
identification of problems, such niceties as elegance, exhaustiveness, and
mutual exclusiveness, normally highly prized qualities of a_classifiuation,
are not, in themselves, of importance. It would, for instance, be better
to use both of two competing classifications than to spend time resolving
their differences. For example, in Section II, reference was made to the
use of a classification scheme in connection with the First Phase state-of-
the-art survey. That scheme should be checked for possible implications

in connection with thic Second Phase problem area identification effort.

A general survey of the field to be covered by the study project is given
below and in C. following. For convenience, such a structure as discussed above
has had to be introduced. It, or one like it, could be used by the‘study project
but should not be forced on it. For example, if it were felt that seﬁarable sets
of problems would result from differences between libraries, information centers

and technical information analysis centers, that should be considered.

1. Missions and Externally Established Objectives

Libraries and information services exist to satisfy certain ééeds of
other organizations, normally at higher echelons in the organizational
structure. It is especially vital to the success of the study whose éesign
is here being developed that these relations be examined carefully. ihe
highest priority in any program of research to resolve problems discerred
must go to those which directly affect the ability of the libraries aﬁd
information services to perform their assigned missions, tasks, functibns,

|
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etu.,_which in turn support the missions, etc., of higher cchelons oi
oryanization and, perhaps, other organizations dependent on them.

It will be essential in most cases to view the organizational picture
in terms oi systems, sub-systems and components, super-systems, cooperating
systems, etc. But as in the case o1 classitication structures such struc-
turing in system terms must be subordinated.to the basic objective of
;uentiiying problem areas. Ideally, each identified library and information
system.should be examined from this point of view. This would require at
Least obtaining opinions ol the directors of the libraries and information
services involved and of their immediate superiors as to the extent to
which they are or might be contributing to higher echelon missions and
identification of reasons for any alleged deficiency. It would also in-
volve attempting to assess such contributions in terms of objective measures !
such as those proposed by the Institute for advancement oif Medical Communi~-
cation. 21, 22, 23

Unfortunately, the numher of libraries and lniormation centers
involved is so large'that this is precluded unless there is t. be a con=
siderable enlargement of the presently envisioned eisiort. " 4s an alterﬁative
to such a 10.))5 survey a random sampling should be undertaken. Fresumably,
such avrandom sampling should be stratified insofar as possible by such
criteria as size, operatioﬁal status, etc.

it nust be recognized at the outset that in many cases it will be
policies rather than technical‘problems which adversely aifect the contri-
butions of libraries and information sexrvices to othér organizations. These
policies may be internal or external to the library or infofmation service
involved. In such cases the study project should observe the adage "discretion

is the better part of valor" if it is not to shut off all cooperation by
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the persons involved. The study project should not be cxpected nor permitted
to do anything that could be mistaken for meddling in local administration.
This constraint should not prevent the study project from being‘able to maxe
a4 fairly accurate assessment of the extent to which pblicies rather than
(technical) problems are in need of attention. If policies need to be.
discussed, the project should be able.to state its case in general enough
terms to avoid giving offense.

Aassessiments of contributions to higher echelon missions should

. i

auddress .hemselves to the problem under each oi three diiferent sets of
criteria. These are identified briefly in the followinyg sub-paragrapns.

a. Helative to Presently Stated R=quirements The first and most

important determination of whether or not there are problems concerning the
~dulfillment by libraries or information centers of their responsibilities
must be made on_the basis of their periormance with respect to preseunt.y
stated missions, functions, tasks, etc. 1Ii any considerable disparity
between expectations and performances exist, the study project should decide
which of these is out of line and, if possible, Why. since, when such dis-
parities exist,.thereris dangerlthat both.reputations and niorale may be

low, leading to further deterioration and to masking of_other<problems,
extreme tact and cére may be reéuired in attémpting to understand the causes
of such disparities.

b. Relative to Their Full Potential Jnder Existing Technology

Because of the rapid progress oi-information science and technology, the
considerable state of flux in the library vorld and the general lack of
understanding on the part of persons not trained in library or information
sclence, it is unlikely that there is a single case in which the missions,

tunctions, tasks, etc., of the library or intormation service arc actually
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specitied in terms ot what might be accomplished with zufl utilization ot
existing technology. This is a particularly iruitiul area tor coni;lbutions
by the study project persovanel. .gain, while it cannot be expected that

any sizeable proportion of the total libraries and intormation services can
be studied in detail, it will be particularly important to select and study

a2 representative cross-section. It is especially important that, in doing
this, the project personnel not allow themselves to be carried away into
making a systems analysis and new systems designs for those installations
studied. Their role 1ather is to gain a generél understanding of the ractors
causing the gap befween present and potential periformance. These factors
may be technical, policy, education, budgetary, environmental, motivational,
etc. «hile the understandings so gained .nay not turn out to be the most
prolitic sources of tue project's eventual recommendations for specific
research work units, they should, if properiy analyzed and reported, constitutée
a particularly valuable by<product ofkthe project as well as exercising
yeneral guidapce and providing general wisdom for the formulation of the
projeﬁt's final recommendations.

c. Relative to Uptimistic Projections This design study assumes
that the buik of the study project's recommendations will be derived irom
this area. The varied and multitudinous substantive areas which can be
identitied as problem areas will be more appropriately discussed in paragraph
C. below. However, it is appropriate and vitally important to underline
here the need to relate all such substantive problem areas--and any problems
that may be called out in any of them=-to the eventual contributions that
will result to the missions, objectives, tasks, eic., which the respective
libraries and information services exist to perform. These relations must

be borne in mind and preserved, however implicitly, in the final recommendations.
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The project must therefore act as an interpreter for the .irmy, DU, or

other Federal oificials and organizations who are--or might be--served

by libraries and information services. It must, on their behalf, communicate
with those scientists and technologists concerned with the understandings, the
means and the devices that can eventually upgrade or revolutionize the con-
tributions to higher missions made by the libraries and information ser-

vices components.

2. Networks, Coordination, and Cooperation i

The greatest single challenge in the library .and information ser-
vice world today is the increasing impossibility for any single library or .
informaticn center to achieve and maintain self-sufficiency. This is partly
true because of the conceptual intertwining of sciences and technologies
today to produce new disciplines at the interfaces of older ones (bio-
chemistry, psycho—wphysics, magneto-hydrodyn;mics, etc.) and partly Because
of economic, military and political needs for mutual support and cooperation
(budéet limitations, triphibicus warfare, regional alliances, etc.). There-
tfore, the highest priority, second only to directly'mission-related problems,
shoﬁld be placed by the study project on any researﬁh which would assist the
various separate technical information support activities to interact effec-
tively with each other. Many kinds of interaction are possible. Union
catal>gs, interlibrary book loans and teletypes today foreshadow centralized
purchasing and processing, on-line computer access to library material and
closed circuit TV tomorrow. This line of thinking immediately implies
networks and indeed any contributions towards the achievement of effective
networks are well worthwhile attempting. However, without detracting from
network research, the study project must avoid too narrow a view of networks

as a goal which should be sought for its own sake. Networks will not be
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toxrmed, or ii iormed will not be eftectively used, without an underlying
appreciation of their objectives, nature, capabilities, and limitations.

.+ turther essential is an honest predisposition on the part of crganizations
involved tu contribute and cooperate as well as to benefit. Some of the
considerations involved in cooperation at various levels of organizational
hierarchy are discussed in the foilowing.

a. Librariec and Information Centers A. F. Fainter carefully

eXplored the relations between the role of the tederal library and that ot
vther intormation act:‘wities.gh Her report clearly indicates that there
is a lack of understanding of whatever similarities and differences there
may be in the relative roles of libraries, special libraries, information
analysis centers, intormation centers, etc. To the axtent that this remains
true cvifective interaction between these will be impaired and in some
cases precluded. The study project shoculd be able to make further contri-
butions tovards increasing such understanding and gaining wider acceptance
thereoi both by its own reports and by the eventual reports of recearch
projects recommended by it. Among the factors that enter into the present
situation are linguistic pragmatism, institutionalism, and the past and
current decisions and determinations made by those in authority at all
levels. It can be anticipated that defining specific problems susceptible
to research in this area will be considerakly more difficult than deciding
thet a problem area exists here!

whether or not differences between types of organizations con-
cerned with technical information create a deterrent to cooperation, the
problem remains how to best achieve cooperative interaction between all such
jibrary and information service organizations within the Army, regardless

of their type. To what extent i3 a basis for ccoperative interaction or
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netting provided simply by virtue ot the tact that they are Army organi-
zationsy How does.this relate or compare to the basis provided by other
iactors such as geographic distance, organizational level, organizational
simitarity, similarity of subject coverage and similarity of organizational
mission?Y Uc¢ questions of need-to-know or of security ciassification enfer
the pictures The tirst objective should be to identify all important

factors that dispose toward or against the initial fermation of networks

or other cooperative arrangements since the hardest problem is, presumably,
to overcome the many inertias and barriers to the initial establishment of
such relations. Moust of such factors wiil exist aiter nettinu or other
cooperative arrangement have been established. These will not necessarily
all work for or against continued éffective exploitation of the arrangements
in the same way they did with respect to initiating them. Therefore, here
are turther problems that should be considered but with a lower priority
than those concerned with the initial 2stablishment of arrangements.

b. Army and other Depaxtment of Defense Eseentially, the same

questions that were asked in the preceding sub-paragraph should be asked
again in the larger context of the Departmer of Defense. Again, is the
assumption valid that any Department of Defense technical information
activity has more in common with another such than it has with any non-0CD
technical intormation activity: If not, then can those bonds which are
stronger than the DUD-commonality be made the basis of a viable network.

¢r vi other cooperative interxaction: hat effect; it any, will the issue

ot nezd-to-know and _ecurity classification have herer hat role is vlaved,
or what ettect is produced, by the operations or the existence oi the ueiwnsa
Jucumentation Center (LuLC): How will the "“ARPA ‘le work"™ fit .nto this

picture. «ould it conctlituie 3 nucleus around which a DD network should
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be developed? Or does it rather constitute a model from which a different
network or set of networks could be developed? If neither of these, what
lessons, experience, or data might it provide?

c. Department of Defense and other Federal Yet another iteration

of most of the preceding c-nsiderations must be made with respect to the
entire Federal community of technical iniformation systems and organizations.
What are the factors predisposing toward interaction and cooperation and
vhat are the factors predisposing against such? The roles of the Federal
Clearinghouse and other organizations must be examined. At this level a new,
impertan. and essentislly qualitatively different factor enters the picﬁtre.
That is the fact that & number of distinct, non-communicating, computer-
based networks will have been in ex:stence for some time by the time tﬁe
study project can consider them. These include the WASA, AEC, National
Library of Medicine, ERIC and other networks. At this point; if it has not
‘already happensd, the entire Pandora's box of technical compatibility must
be raised on top of the problems nt{ policy, mission, budget, physical
proximity, etc., already emphasized. This certainly includes all the
problems listed in connection with terminology in paragraph ITI.C.Lk.g.
below. It also includes physical compatibility problems such as cheracter
set, bit representation of characters, number of channels on magnetic tape,
number of bits per inch recorded on magnetic tape, and many more.

In particular, another new list of considerations tha* pertain
particularly to such netw&rks, and to networks of networks, will have to be
identified, made expl.cit, and then investigated. Can two networks operating
on different thesauri communicete by translation from the terms of one to
the terms of another-or is the only reccurse that of standardization at a

higher level, i.e. of devcloping yet another expensive super-thessurus?
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in what terms and/or in whet manner can the content, the coverage. the

point of view, etc. of difterent hetworks (or parts thereof) be described

to each other for pﬁrposes of automatic interaction” To what extent can

or should telecommunications facilities be shared: Especially, how will

the many routine everyday determinations be made as to how to proceed once
it has Lzen determined that the required information cannot be proviaed from
the organization to which the initial inquiry was addressed®* This 1s perhaps
the "sixty-four dollar question" and one that the study project should
seriously cunsider as a candidate for research.. Would, for example, organi-
zation A, of whom a query.bad been asked that it could not answer from

its own resources, routinely tuin to organization B simply because organi=
zation B was the closest, hence perhaps the cheapest, that it could comﬁuni-
cate with: Or should it spend moze money io turn to a different organiza-
tion T, at a greater distance but where there was a higher prébability of
being able to produce the desired information, or at least a referral to
some other organization D which could? ©On what can sub-optimizations in
this area be kased? Wwhat is best for organization A considering only its
own needs probably will not be best for the overall network or groups of
networks. For example, although in the preceding example it might cost
crganization A essentially nothing to always first find out if crganization B
could help, it might cost*organization B deariy if many queries from organi=-

zations like A were routinely sent to it.

d. Federal and All Others Wnile many of the same considera-
tions as before must finally be reiterated at this level, there are quali-
tative diffezences. Perhaps the biggest sirgle one is that this time
academic institutions enter the picture. Many of these must be assumed

to have an interest i.a developing regional, state, and national networks
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of library and information services, hence be willing and able to contribute
research on more fundamental levels than can be expccted of mission-oriented
organizations in the Federal community. Also entering the picturé will be
commercial organizations which can be counted on to perform tasks, develop
hardware, etc., if (and, normally, only if) they can expect to profit there-
from. At this level also questions will be ra’sed as to the extent of the
Federal Government's obligation to various aspects of netwo Xk research, to
information problems of state and local governments, to €ducation, to small
business, etc. In general, it would appear to be too comple# é picture‘for
this study project to tackle. Nevertheless, it should be aware of some of
these possible ramifications.

It is recommended that, with respect to general network problems, per se,
the agencies sponsoring this project also support and participate in the
studies of network problems being undertaken by the American Library Association
under USOE sponsorship. The study project should also maintain a close
liaison with that study and be prepared to include in its purview any network
problems that affect its sponsors ‘which do not seem to be getting early enough
or adequate attention by the ALA study. ZEspecial attention should be paid to
1) increased sharing of resources, 2) development of netional plans for pur-
-hasing and 3) use of modern camputer, reproduction and.telecommunications.

3. Objectives EFstablished Internally by Technical Information Support
Activities

Normally, in addition to_the official stated missions, etec., which
have been discussed in 1. sbove, each litrary and information service will
have developed, either explicitly or implicitly, its own objectives, tasks,
sub~tasks, work units, et¢., which it conceives wo be nccessary and appro-
priate to the fulfilling of the externally imposed requirements. The com-

pleteness, quality and degree of explicitness of these internal objectives
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and guidelines and, especially, the degree to which the particular instal-
lation is meeting them constitutes another family of problem areas which
should be considered by the study project. In generél, these will be more
directly relatable to the study project objectives of identifying problems
since they will be stated more in the terminology of librarienship or
information science and technology. Such objectives and the extents to
which they are being met should certainly be considered in relation to the
offigial missions, etc., discussed in 1. In addition, there are other
criteria which should be applied in seeking to identify a problem area in
this case. These are discussed below.

a. As Indicated By User Satisfaction In the final analysis any

library or information service accomplishes its missions, oblectives, tasks,
etc., by means of satisfying very specific requirements of either personal
or organizational users. In turn, satisfaction of the organizational user
can also usually be expressed in terms of satisfying individua® users.
Recently special librarians and information scientists have made a prominent
issue of user studies, and the satisfaction of the user in general. (See,
for example, the chapters on this subject in each of the volumes of the

Annual Review of Information fcience and Technology.3® % 5) wnile the

project will not be able to underceke direct assessments of user satisfaction
this must, however, be kept in mind as a potential problem area and might
well be made the subJect of & specific research task recommendation.

A closely related but distinct problem ~rea .s the understanding
of user needs--needs which the user himself is probably not aware of. These
are covered in the references Just given.

b. As Measured By Existing Measures A whole sdditional family

of problem areas--perhaps several such families--may be identified es the
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establishment, wvalidation, application, and reaction to, other means ot
measuring the extent to which libraries and iiformation services perrform

the functions that they are supposed to, or at least commonly thcught or

as periorming. In particular, those écvanced by the Institute for the
~dvancement of dedical Communication show great promise ana should be studied.
They will be given an interesting test in connection with the lndiana 3tate
Library ostudies.

t. ns assessed By The Impact They are Making .« most sluable

measure ¢{ the extent to which libraries and information services are uoing
their jub, would be to assess the impact they are making, i.e. the changes

in organizational or individual behavior that they are causing. Evaluation
oi iniormation systems from this "“change~in-users'~behavior" point of view
was discussed by Pratt 25 but not developed to any ext.nt. This possible
neans ot evaluating the worth and impact of libraries and information ser-
vices is very poorly understood. The project should be alert for any cppor-
tunities to either increase or test that understanding.

4. according to the Extent to which Good Management Practices ire
Followed '

45 in many other kinds of organizations poor management can vitiate
the best efforts of good people with good equipment. Conversely,inspired
management can acccmplish wonders with mediccre resources. while the,
study project will not be, nor could it be, eapected to attempt any kind
oi judgment of the management practices in the libraries and infarmation
c.1ters it will contact, if must nevertheless make a conscious‘and defer-
mined esffort to reach at least some general conclusions as to the extént
to which problems in the manacement area are preventing libraries and infor-

mation sexrvices from operating effectively.
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For example, there are two "policy" area$ which appear to cause considerable
inefficiency in library and information center operations, and which should
be useful areas of study. One of these is allocation of computer time to
library functions. Impressions gathered from experience and conversations
with others in the field suggest that two aspects are particularly trouble-
some. First, almost without exception, the effort required to fully program
and implement any library/information retrieval function has been grossly
underestimated, primarily because those doing the estimating have simply
not understood the library‘'s problems. PFurthermore, once a system has been
programmed and debugged, the library has often experienced extreme difficulty
in obtaining enough firmly scheduled time to get the jJob done. Library computer
runs often require significant amounts of time, especially set-up and printer
time; operators tend to favor short-run "standard" jobs unless managerial
pressure is exerted. Thus library jobs, in many cases requiring special
paper and long run times, go to the bottem of the priority lists. This can
cause serious disrubtion. If a library is dependent on & nightly run of
circulation data, and has based its operation on the availability of a curreﬁt
circulation list at 0800 every working day, the circulation system simply will
not work if that list is delayed to 1200 or 1400 hours. Ad hoc temporary
files must. be constructed, themn integrated somehow into the computer files,
causing conciderable difficulty and often meking the system 1éus efficient
than the former m: :ual method.

The second area of management "policy' problems involves procurement.
The acquisition of library materials is en aqcmoly with respect to standard
purchasing pfactice, but gince libraries are presently forced to follow
standard procuremeut procedures, much delay, expense and confusion results.

This matter should certainly be considered by the study group.



. wpeciiic substantive .ireas

The tlelds of iibrary science and inrormation science are.currently
undergoing such a radical transition that the study prdject perscnnel are
presented with an extremely difficult problem. Cn the one hand, it is
obvious that the potential ot existing technology to improve library and
iniormaticn services has barely begun to be tapped. Therefore, there is
a tremendous temptation to say that the most significant probiems are thr :
which pertain to the harnessing of existing technology into present-day
jobs. [or example, merely the development of an inexpensive, portable,
yet comtortable to use, microform reader may be a si-e qua non to reap the
beneiits of the rest of microform technology. On the other hand, mahy
highly respected authorities feel that we are on the brink oi one or more
oreak=throughs in the sc’entific and technological foundations of libraries
aaa Information services. Those break-throughs would result in such drastic
advances and radical developments ac to constitute a whole, qualitatively
airierent, new ball game. If this is true, then the most signiticant
problem areas are those which would hasten such develobments.

The dilemma cannot be resolved on an EITHER~CR basis. The importance
ot effective information flows to the Army and other Defense Departments--
ana for that matter to other Federal agencies as well--is paramount. The
poussibility of making a wrong choice cannot  be risked. Therefore, pos-
sibilities must be ccvered by research programs at this tirn.2. In effect,
what the study pr<’ect is being asked to do is BUTH prescribe lor current
ills AND prepare a detailed bluep int for the future. Continuous nonltoring
and re-evaluétion must be relied upon tu make appropriate adjustments in

emphasis based on lessons learned and on general developrents. This is




. ~L6~

treated in section V. In the discussion ol specific substantive areas
poth outlooks will be kept in mind, as they must also be by the study
prcject.

The following discussion must not be considered to be a determina-
tion of problem areas. That is a task for the study project. Nevertheless,
including such a discussiqn in this report seems to be the only feasible way
ot indicating the kind ot approach required on the part of the study projecﬁ.
similarly, the particular groupings of areas into what might be :alled
“facets" or "points of view" in the following need not be adopted by the
study project. It is, however, important that the study project follow the
same general philosophy of looking at the field from different aspects and
points of view, however they are named, and whatever sets be chosen.

To meaningful extent these different sets can be consideved 25 being
somewhat like tiie zrgunents of a L;ontieff inprt-output model of the sconomy.
In such a model cells are formed at the intersections of the arguments.

The numbers in these ndicate the contribution to one of the intersecting
arguments from the other, hence also, inherently, the reversc {contributions
from each ot the arguments to . :ch of the others). In the present case a
multi-dimensional array would be formed. To illustrate, the techﬂology

ot telecommunications might be cnnsidered to either draw from or contribute
to in some sense a function such as acquisitions, a service such as current
a.jarenessy, & mode of response to queries such as dialogue, etc. Since the
development of the requisite theoretical and terminological bases for
explicating, much less quantifying, such relationships cannot be expected
within the time span to be covgred by the study project, this design study
must content itself with urging that the study project at least att..pt

to eep this model in mind as it proceeds with structuring the library and

iniormation science field intov possible problem areas.




1. 3ciences
There is a general unanimity oi opinion that what the library
and information science fields need most ia underlying ahd uniiying theory.
This need was underlined by the first recommendation made in the Final
Technical Report of the Case-destern Reserve University's Comparative
systems Lapboratery: --
"Most importantly, ex*ensive work on a basic research

lJevel is suggested in order to develop thecries and

algourithms applying to the process ot communication

and all other processes ipvolyed iggthe operations of

systems devoted to communication.”
However, the study project cannot be expected to detail the development
¢l such theories. 3uch a course would be contrary both to the mission-
vriented nature ot most prederal organizations, hence of their particular
needs with respect to intormation and library services, and to the basic
characteristics of true science itself which defies prediction and scheduling.
in general, these attempts must be left to the universities and to the iew
yovernment agencies (NSk, USOZ, etc } with specific support missions related
to them. This should not be construed as saying that the study project
should not make,K any recommendations for research on theory. In general,
the study project should emphasize applied rather than basic research.
In addition to library science and inférmation science, sciences or branches
theroi which might contribite to present objectives include linguistics
(especially semantics), psychology (particularly information-related
behavior), sociology (especially the diffusion of new knowledge, customs,
etc.) and .mathematics (especially logic, propositional calculus, set theory,
Lopology~ and operations research).

Various aépects of terminvlegy management should be considered as
prime candidates ftor being designated as problem areas. The situation here

wos summarized succinctly by John P. 3harp: ==
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"The problem of terminclogy and its control has peen
with us since the indexing and clacsiiication of in-
tormation began. 1t forms...undoubiedly the greatest
barrier to pro%ress in solving the information retrie-
val proboblem" e

2. Vlechnologies

In the process of attempting to ldentitiy areas in the technclogies
and sub-technologies in which research-worthy problems may be protitably
scught, study project personnel must be particularly careiul to keep in
mind the dual approach discussed above, i.e. they must concern themselves
both with the present and the future. ss a generalization, 1t would appear
that research intended to facilitate exploitation of present technology
will not normallv reguire progress in some other technology in oxder to
be eftecrtive. OUn the other hand it would appear that research intended
primarily to expedi.te the iuture will more often than not impiy supportine
ur parallel advances in other technolegies or methodologies and may well
imply radical changes in general behaviors or ways of looking at things.

# very careful balance must be maintained in this respect by the
study project personnel. Un the one hand, they must sfeadfastly resist the
temptation to indulge in wishful thinking_without real basis. The study
project should not be considered as one more opportunity to pursue the
search of the "holy grail" of the "Memex" described in Vannevar Bush's
seminal article in 1945 “As e May Think".7 Sobering note should be
taken of the fact that in over six years few of the expectations in the

=]
nla report, The Library and Information Netwoids of the Future,© have

come to pass. The Army, the other UlD departments and the Federal com-
munity of liﬁrary and informailion services generally are in immediate and
dire need of much higher pay-off than such a course would produce. This
caution should not, however, be allowed to inhibit these or any other

recomm?ndations for research if the study project ieels they are warranted.
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a. +‘omputers Basic computer technology, i.e. the general
advancement of the computef technology state-of-the—arf without particular
reierence to library and intormation services, should not be considered a
legitiﬁate expenditure oif TISAP resources. This should be left to ihe
cuinputer sciences themselves. However, adaptione and applications for
library aﬁd intformation services clearly warrunt attention. The study
project should, in the hardware area, considexr at least the following es
possible contenders for identification as problem areas:

* The implications o1 large cheap storages of various kinds.

* The implications of optical character recognition input means
rroin either hard copy or microtilm.

* The possible value ¢1 special purpose hardware designed for
repetitive library and information services tasks either “"stand alone“ or
as én inputysoutput terminal, ox - *ter, both.

¥ A capability wnich would pexmit an individual researcher
or student te copy selected wdrds, sentences, etc., directly from the
printed page into the computer store without intermediate handwriting
or printinge.
in the software area among those considered should be the following:

* The need for the deVelopment of a special problem=oriented
language for the library and information services field.

* (Comparative evaluations of existing languages, both from
the point of view of ease of learning, of capabilities, and of require-
ments for programming and machine running‘time.
vther matteré concerning computers will be disﬁussed at approbriate places

. in the rest of this section.
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b. Telecommunications .t truly significant and effective

gxpioitation of telecommunications technology tc some of the core problems
of library and intformation services has long seemed to be an aitractive and
reasonable goal, but like the pot of gold at the end of the rainbow seems
to have remained tantalizingly out of reach. #hile both T and facsimile
transmissions of various kinds have been tested and some made operational,
their impact has been most dicappointing. In principal, telecommunications
o .one or more varieties should make possible the realization of truiy etfec-
tive networks of libraries and information services, in tact such a use
1s ilntrinsic im today's anticipation of such networks. This is certainly
une problem area and should be a high priority matter for the study project.
Iry as may be hoped, the study project itself can identify the specific
problems that seem to be holding up progress, then it can prescribe the
neﬁessary research tasks to solve these probiems. If not then it would
scem almost a foregone conclusion that some research should be prescribed
that would otier hope of determining just what problems are causing thé
diftic.lty. In the process, consiéeration of the possibilityiof using
television, particularly if it could be used concurreantly with standard
broaacasts, to tfansmit page images to remote devices which could record,
and at option print, such images would seem to be in order.

ce Micrororms Is the sudden explosive growth in the use of
microtorm, especially microfiche, as a médium of making research results
available throughout the research community a breakthrough or a disaster?
considering the day-to-day routine of research and scholarly activities,
rather than.special circumstances that would favor the use of microlorms,
what would be the eifect on information iﬁput on the part of the using popu~

iation if a'hardcopy collection were suddenly totally replaced by a microfiche
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collection of the same material? Jhat would be the eventual efiect on

the nature cf the user population itself? are generalizable answers to

such questions possible? Ii not then under what circumstances are micro-
tiche peneticvial and when are they detrimental. (r are these indeed
signiricant questions at allr The study project must make up its mind about
such questions. «ith respect te those it deemed signiticant it must agecide
whether on-going research will suffice to provide the needed answere or
whether additional research is necessary.

AS previously mentioned, one someswhat widely held bellei is that
the availability of a low=-cost, truly portable, perhaps lap~holdable micro-
iiche reader might make all the diiference in the world with respect to
the utillzation ol microtiche as a medium for carrying intormation. It
ts such propositions as this that the study project must ferret out,
rephrase into forms amenable to answering, and, keeping in mind the results
oi the rirst thase decide whether or not the problem is one worthy of
iurther expenditure of investigative resources.

nil the questions asked so far with respect to regular microfiche
and more should be asked with respect to the relatively untested ultra-
microfiche. There seems no quesfion that importantly larger amounts of
material can be provided, at considerably lower cost per item and taking
much less space. But there may well be valid questions as to how much
use such collections will get, by what kinds of useré, and under what
circumsténces.

Yet another aspectrof the microform picture that must be given
carelul consideration by the study prouject is the relatively brand new
computer-to~microtorm technology. Does this development itself provide

any possible answer for other problems in the library and information
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service arear wvoes it raise any new problems: [t so, are they protlems
ot concern to the Federal «~ommunity or shouid developments be watched {or
o while more beifore expending rederal research resources in this area.

d. feprography Assuming réprography to apply to the reprodustion
C. micruiorms as well as of hardcopy, the iimplications oi decreasing cost
2nd increasing speed--and perhaps of'decreasing size--need to be considered
by the study project as candidates for problem areas. Rapid changes in
this field make it appropriate to re-ask the same questions irom time to
timme. For example, the concept of the "D Library" proposed by I~Ieilprinl)+
may have a renewed currency. il least one organization, the North american
Hockwell Corporation, gives away, rather than lends, microiiche of requested
reports. GSome consideration has been given to using the complete microfiche
ol a report as the current awarcness announcement (normally as part of{ the
vperation vt a selective dissemination of intormation (sI) system), letting
the recipient simply throw the microtiche away if he is not interested. Under
what circumstances should the Army or other tederal libraries and iniormation
services consider adoupting such practicesvy Under what circumstances, if any,
might they be adopted for use with hardcopy instead of, or in addition to, .
microufiche:

The complex of information analysis centers at Battelle Memorial
Institute have achieved remarkable success with a technique which involves
multiple reproduction of hardcopy 5x8 cards containing extracts of the most
signiiicant information content of the documents input to the system. dould
other iorms ot reprography, perhaps in combination Qith other technologies,
make a similar system feasible or desirable for Army technical information
users who might difter from the rather specialized type of combination scientist-

information scientist who characteristically uses the Battelle tiles-
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e. atorage' storage limitations are a irequent constraint
in the entire library and information service picture, from shelving space
tor the whole library down to computer core space or simply numbers of
filing cabinets. wany of these constraints might, for all practical pur-
pusess vanish as extrgmely large computer stores, suchbas the "trillion
bit slore" recently developed by IBM, become available at prices that the
average installation might afford. <Can they really be expected to: !i
soy, will they be used in the library and information worid to store more
bibllographic material, to slore full text, or what: Would such develop-
neils create further need for the computer-to-microform technology?
ihese are among the questions relating to storage that should be considered
by the study project in identiifyling problem areas. ;s few more specific
considerations are given below:

(1} Lliles and filing 1In the heat of its pursuit of exotic

new technoloygies for research problems to be identified in the library and
intormation service field, the study project must also keep within its sight
such mundane matters as tiles and filing arrangements for hardcopy, cards,
etc. These may still be one of the more important determiners of efficiency
or effectiveness in many libraries. Choices have to be made between various
types oif files such as vertical, elevator, front access, rotary, cardex,
and various kinds of drawers. Are these simply functions that should be
ieft to the discretion of iadividual managements? Ur are these bossible
problem areas in which one or more problems worthy of research might he
foung?

(2) shelving inother unglamorous area that shoula not
be overlooked is that of shelving. Are studies needed to determine when

compact shelving is better than normal shelving? 1Is the feasibility/
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desirapiiity of using some new automated book "paging" system such as
the Randtriever so well known or 5o easily determined or so insigniticant
a question as to be unworthy ot being considered a candidate for problem-
hoou

(3) Magnetic i1t would not seem that problems cf magnetic
storage per se arc generally of direct concern to the Federal library and
information service community. That is not to say that magnetic storages
are not impertant! However, problems in connection with them would seem
to be better lef’ to the computer science and technology people as far as
hardware development is concerned and to the specific systems desianers
icr iibrary automation systems or information processing systems when it
comes to applications. Two exceptions seem worthy of mention. Une is
that the intellectual organization of information to hest utilize difierert
kinds and sizes of magnetic storages might well be considered as a problem
arca. I1i so, however, it probably should be considered in connection with
information Scieﬁce rather than magnetic storage technology. There is,
however, one area in which the library and information service people might
well consider magnetic -torage to pose problems of direct relevance to them.
This is the question of how best to store anelog and facsimile information
in maynetic storages. Its importance may be inferred from the fact that
it was chosen as the sole topic of discussion for a one and one-~half day
special-invitation meeting of expefts preceding the Fall, 1967 meeting
o1 ELUCLM. More heat than light was generated by that special meeting

suggesting that the problam is neither simple nor solved.

(4) Photographic The use of photographic techniques has
already been mentioned in connection with microforms and reprography.

~nother application is to the storage of computer-usable material as
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in the "trillion bit memory" already referred to. The possible implications
o1 the wide apread use of such "read only" stores that would permit little
or no updating or changing could be considered by the study project as a
possible candidate for séme research effort.

(5) Holographic The study project should also consider
other potential mechanisms and techniques for large or associative or rapid
access storages. OUne that should be locked into to some extent is the newly
developed technique of holography. By the time this study project is into
the Second Fhase sutfiicient time shculd have been available to have carriled
holography through its tirst laboratory stayes and a reasonablvael]-grounded
assessment of its potential for library and information service appiications
shouid be possible.

t. .wudio-Visual Another development in the library and intor-
mation services field was highlighted by the recent announcement of a request
for a proposal by the National Libréry ol Medicine to develop a classification
and other tools for vrganizing and managing its Wational Medical Audiovisual

wonter in atlanta, errgia.19

In the lower echelons of education at least,
many libraries are being renamed and restructured as multi-media centers,
materials centers, etc. The study project should consider whether cr not
this development is significant in‘the Army or general FederalAcommunity
context and 1f so list it as a possible problem area,

g. Computer-assisted Instruction There seems little doubt that
computer-assisted instruction (Cal) is "here to stay." as Cal spreads to
higher levels of education and is applied to more and more subjects it will
take on more and more oi the aspects of the large iniormation store. .n

example already operational at the Harvard Visual Information Ceater is the

use of C.l to assist the uninitiated in learning to use the computer based
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retrieval system itself. It would alsov seem that, increasingly, the

<al developed dialoyues between a student and the teaching system will
‘reseitble the inrormation systems=-developed dialogues between an injor=
mation-seeking researcher and the inforhation system. Also it seems
probable that under many circumstances a library or information center may
be the logical, perhaps the only, place to locate any Cal facilities that
might be offered. This possibility is further heightened by the likelihood
that Cal may develop an increasing interface with audio=-visual techniques
and with information retrieval ftechniques.

h. Libraries and Information centers as Education Centers A

thira trend; more closely related to the audic-visual and Csl areas than

to the other technologies previously discussed, is the possibility that
libraries and information centers may be increasingly loocked on as education
centers per se. This would be more likely to happen in an organization that
did not have a separate education function designated and separately housed,
but could develop even in these. The library has, of course, traditionally
been the place where the "self-made" or "Self-edubated“ man has gone to
turther his own- education. Both A=V and CAI wéuld further support and’
facilitate this kind of use of a library. What really highlights this

possibility, however, are the proposals such as that described recently

by Karl L. Zinn33 . --

*1 believe that in this mode students could accomplish
more scholarly work nf greater quality during a given
period of study, and acquixre moxe skill in searching
for and organizing information, than through discon-
tinuous encounters with .structured-and strictly con-
trolled tutorial instruction interspersed with periods
of independent study., I am intrigued by development
of curriculum files for this mode because the role of
the subject expert is shifted from the detailed writing
of a step-by-step.introduction for a topic, to the
assembly of an appropriate data base for student explo-
ration; and to consultation on the development of power-
tul aids for exploration and scholarly work within

Q those files of information."
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The study projecl should carefuily consider the usefulness or the likeli=-
hued oi such a develcpment in the :rmy, the other miiitary services, or the
federal information community at large, and be guided in its Selection of
problem areas accordingly.
3. tunctions

A wholly different way of slicing the library and information
services picture is to consider it in terms of the functions, ;uch as
acquisitiony cataloging, circulation, etc., into which the day-to-day
operating routines of people who work in libraries--and (o a large extent
people who work in information centers--are organized. These functions,
irequently referred to in the library world as "technical services" are
usually the basis {or the major organizational subdivision of libraries,
i.e. into an acquisitions (or Urdering) Department, a Uataioging Department,
ctc. ostudying the library and information services picture from the view-
point oi these functions will enable problem areas to be recognized that
would otherwise be missed. Cperational patterns will bé emphasized and
the technologies willi be brought into the picture in terms oi capabilities,
ﬁapacities, costs, etc., incidental to supporting such operations. .lso
new emphasis will be placed on such methodologies as operations research,
systemé analysis and design, systems integration, etc. In considering this
area ot functions the study project should particularly concentrate on
viewing the library or the inférmation center as a system with it§ inciuded
sub-systems, compunents, etc. When, iater, the libiary or information
center is considered from other points of view, it will be looked on as
a sub-systém'or é component of some larger system.

The tremendpus promise held forth in terms of applying the latest

technologies, particularly those discussed in 2. above (cdmputers, tele-
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rommunrications, etc.) usually seems to carry with it the reguirement that
the various functions traditionally recognized as the basis for depart-
mentalization must be placed in perspective with respect to each other ana
to a whole hierarchy oi larger pictures. The tirst lLevel at which this
nmust be done is within the library or information center itseli. Jiu the
credlt ot responsible army personnel who developed the TISAP program trom
the predeca2ssor ATlLlu program, the timing of such a study by the. study
project will be just about right. 1In particular a number c¢f important
programs which directly or indirectly test theories and procedures ot
sutomating and integrating library functions will have had time to become
operational to some extent and to have been tried out in practice. The
alpha=-2 program at Redstone iirsenal is one suchs The MaRC Il project of
the Library of Congress will have been publicly aveilable long enough

Lo test some of its concepts having direct implications tor many ci the
traditional library tunctions. Uther developments, outside of the micro-
cosm ot the individual library or intormation center, which hold tremendous
porfent for them and which would appear to have had just about the right
amount of time to yield usable test results include the issuance of the

2t IC tapes routinely, initiation of the NAS: RECUN information network,

the inauguration ot NLM's Bio-medical network, the AEC netwoik and the

ARPA network. These and many more, both within and outside ot the Federal
community, must be examined for their implications, singly and collectively,.
lor the initiation of further researcih tec beneiit the technical informatiOn
support activities ¢i the Army and other Federal agencies. In the process,
the plans and estimated prospects of other organizations whose results

will be available to army and other Federal librariés and information

installations, must be taken into account. These include such organizations
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as the LaRC assUsIaTIUN, £DUCUa, SUNY Hetwork, and Projects INTREX and
li-s at W.I.7. Although it would not be appropriatelin this report to
consider each oi the tunctions at length, they must be so considered
by tne study project. . reccent comment by crvin J. Gaines illustrates
the thinking that must be taken into account:
"Circulation control is & cumbersome and time-consuming
zifort in most libraries, with a perfectly Byzantire
lakbyrinth ol records ot petty offenses and paper snares
designed to catch culprits. 1 cost-effectiveness approach
I am convinced, will demonstrate that these ~ontrols are
not worth the effort of retaining them, and 1 submit that
they cmmanate from two convictions: (L) that a book is
a precious commocdity whick the library dare not lose and
(2) that we must exercise some kind of police function
over patirons.
In technical processing we are only beginning to see
that our painstaking efforts at precision in setting
up bibliographic control are largely ignored by the users.
Tallor-made cataloging and classification for each library
are less justifiable with each passing year. #ider use
of nationally prepared finding systems will reduce the
economic input at the local level without seriously im-
pairing library effectiveness."
4. genvices
Another important way to consider the library or information ceriter
is to look at its products, both separately and collectively. These products
constitutz the output of the organization viewed as a system or system
component, hence inputs to some other entity. The important products are
*services," not to be confused with the term “technical services" which
describes self~serving internal functions, like acquisition and <cataloging.
The study project may well decide that this facet, services, should be
considered in conjunction with missions and objectives discussed in B.l.
and B.3. ihat is important is that the study project at some time take
an explicit and comprehensive ‘iook at services as such. Some af the

possible services that need to be considered are mentioned briefly below.
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a. Loan It will help to take a fresh view if the loan service
as a "service" is considered separately from "“circulation" if the latter
were thought of in terms of whaf goes on inside the library. "Loan" can
be thought of primarily as aproduct, a service which is to be considered
in terms of its effect, impact, satisfaction, etc., with respect to the
user himself. It has already been suggested that in some instances loans
should be replaced by outright gift or distxibution as the case may be.

In most cases, however, loans will still be part of the service expected

of a library-~less so of some information centers. (consider audio-visual
materials.) And is thexe any adult counterpart of the "materials center"
concept being developed in some school libraries where, in some cases, even
animals have been loaned?! Such large deviations from the traditional
library image must be accepted as at least conceivable by the study
project, and its search for problem areas must be conducted accordingly.

b. JIssue By "issue" is meant a gift or distribution of material
without expectation of return. As suggested by Gaines in the quotation
given eariier, cost-effectiveness should be applied heie, both in assessing
the success of ‘existing services of this parficular kind as well as en-
visioning future such services. If the study project finds itself impressed
with the present success and future promise of such a service it must then
ask what problems are now deterring a more widespread offering of one or
more kinds of issue service?

c. Reference and Referral The reference service is the only

one of the traditional serxrvices that can really appropriately be discussed
under the present general heading of “Services.” It is likely, however,
that the study“projeét will only be concerned with the "special library"

or information center kind of sexrvice in this respect, including referral
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to other sources of information or expertise. Particular attentio&ishould
1
be given tc the possibility of providing the user with automated asiistance,

probably with an associated visual display, in his search for guidanée to
\
useful material. The project should familiarize itself with the capabilities

\
of the NASA RECUN system in this connection, also with progress being @ade
by MIT's INTREX towards the development of its "augmented catalog™. Thﬁn
the study project should consider the potential of such measures in the i
\

general Federal library and information sexrvice picture.

d. 3Selective Dissemination of Information (SDI) Clearly the

study project must give special attention to the so~called "selective
dissemination of information" (SDI). Even though what is disseminated
in the typical 35bDI1 system today is not information but rather a reference
to some artifact containing information, this can constitute a very impor-
tant service. Among the questions that should be entertained by the study
‘project in this connection are the following:
¥ should any or all libraries attempt to provide SDI services
or should the provisibn of such services be, where possible, assigned to
cne or a few lioraries or centers that are particularly well equipped or
staffed to provide that service, especially when either a particular user
populaticn or a particdlar subject area is involwved?
* Is enough known, or under study, about what the best fozm
of an SDI nbtification should be? E.g., shouid it cortain anh abstract?
-~descriptors?
* The same with respect to form of feedback mechanisms.
. % Arve any systems'of automatic "profile” gerneration or upd;ting

satisfactory (such as the one developeu a2t Ames Research Lakoratory, Ames,

Iowa)? a7
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% Especially has or could the 3DI concept be applied to actual
data or information as distinguished from bibliographic references? 1In
particular could it be applied to the products of the Standard Reference
pata 3ystem of the Bureau of Standards? To any comparable material?

* Has any study been directly addressed to ;he cost-effective~
ness tradeoffs between individual and group SDI?

* ithat role if any should Federal libraries or information
services play in the distribution of preprints by an SDI-~like mechanism
as proposed by Libbey and Zaltman.16

* Are terminology control systems vital to an automated SDI
system? If so, of what nature”

e. State-of-the-art reviews According to some,professionally

written state of-the-art reviews are among the most needed products that
might be produced by an information service. While this is too complex
an area for the study project to address itself to directly, it should
at least consider whether or not there is an immediate need for ‘further
study or studies in this problem area.

f. Current awareness Certainly current awareness services

in addition to SDI already discussed are among the most important that

can be offered by Federal libraries and information services. Are there
adequate means whereby library and information service personnel can
judge the adequacy of existing current awareness services or whether new'
or revised services should be.offered? Is the contribution of the Federal
library and information services community to thé work of the National
Federation of Science Abstracting and Indexing Services (NFSAIS) commen=-
surate with its (the Federal community's) needé? Its obligations? Is

there, or can there easily be developed, any formula indidating, in cost-
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effectiveness terms, the current awareness services to which any given
library or information service should "subscribe” in order to adequately
service its clientele? The term "subscribe" must be considered to include
free subscriptions since the actual costs involved include not only any
monetary outlay for subscriptions but also the costs of processing to the
point where a preduct usable by the clientele has been produced. This
question applies both to the kinds of current awareness services repre;
sented by the magneiic tapes to be provided by MARC, ERIC, AEC and others,
and to commercial services such as those provided by the Institute for
scientific Information, Inc. and PANDEX. Many terminology control aspects
here are generally similar to those discussed in the context of retrospective

searches in the next section.

g. Retrospective searches Another service of fundamental
importance to the users of library and information services is the retro=-
spéctive search, whether performéd manually, automatically or by some com-
bination and whether the product of the search is bibliographic references,
the docunents themselves or the information or data itself. The number
and variety of different combinations of approaches, systems, equipment,
users, subject fields, and many more parameters is far too great to admit
of any exhaustive treatment by the study project on a case by case
basis. However, the many problem areas involved are so central and so
urgent to the entire library and information picture that they must be
taced. Perhaps the greatest single technical challenge tp-the skills of
the study project personnel will be to come up with a sufficiently inclusive,
ba.anced, yet incisive and effective assessment of the state-of=-the~art
in this area to dete;mine needs for further research. Among other things
the following list sﬁould receive attention. This list also applies to

current awareness services:
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* In general are terminology control measures adequatev Overdone?

* Does the thesaurus-based approach appear to be éccomplishing
its objectives?

* 4re the costs of developing and maintaining these large
thesauri justified?

% Is there any way to compare the effectiveness of different
kinds of thesauri? If not, is such needed?

* poes there appear to bé any better method in sight than the
thesaurus-based.approach? If so, is research on it commensurate with its
promise?

he g¢ther There are many other services that are being or
could be offered by libraries and information services. Some of these
such as offering translations are somewhat outside of the usuai library
and information services field. Others, like the preparation of personal
bibliographies for specific subjects, are not. The importance of the ser-
vices point of view is so great that it is imperative that the study project
exercise particular care to insure.that any problem areas therein arel
identified.

5. Modes of Response to Queries

There is yet another way to categorize libraries oxr information
services which,; though inexact, is particularly useful in some ways. It
is more applicable to information services, espescially automated ones,
than to libraries. The Institute of Library Reseérch at UCLA identified
three types of output from systems which respbnd to queries.29 These
plus two moie, farther along a scale roughly related to "usefulness",
constitute this categorization which for want of a better term will be

called Modes of Response. The Mode of Response given by a system is
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not simply important as a mark 6f how sophisticated it is. It is also
important in terms of its appropriateness for the user of that system.

lor example, it appears that for many kinds of legal work nothing short of
full-text would be useful. In such a case the best possible reference
retrieval system would not be satisfactory. In other cases the need may
be tor a system which produces the actual data of concern rather than some
pointer to a document containing that data. Airline reservations is an
example. It would be too much to sxpect the study project to elucidate
the specific problem areas here; the whole questinn is too little under-
stdod as yet. 1t should, however, remain alert for results, research, -

or indications of specific problems in this area. Jince this particular
categorization is not a common one in the profession, each of the modes
are discussed briefly below:

" a. Reference Retrieval This is the mode of response to queries

by most so=-called "information retrieval systems" today. There is no
questioning the usefulness of such systems in enabling better use of
and access to the mountain of information that is accumulating. There is
much more to learn about how such systems can be made more effective and
the price of learning will be well worth paying. It is to be expected
that some of the research projects cal;ed out as a result of the Third
Phase of the study project will bg directed tec this purpose.

b. Data Systems, especially automated systems, that respond
to queries with the actual data that is desired are in a somewhat paradoxical
position at the moment. In some ways, they predate the earliest "information
retrieval syétems" in that the business data processing applications which
constitute the second "application géneration" of computers (scientific'

data processing applications being the first) are tc some extent "data
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retrieval systems”. Yet in another sense data is a special form of
information and we are still generally some distance away from being able
to develop automated systems that return the actual information desired in
response to gueries. what distinguishes the two is that in the former

case the only data that can be retrieved is that for which a need was
foreseen and for which explicit provision had been made, whefeas in the
latter case what is desired is the capability of the system to retrieve
data for which a need had not been explicitly foreseen. The typical "data
retrieval system” of today can be thought of in terﬁs of the airline reser-
vation systems, the systems being developed by the chemical, pharmaceutical
and bio-medical communities and systems that would use the data being com=
piled by the National Standard Reference Data System. Data in this sense
carries one or more ol the fcllowing connotations: numerical or alpha-
numerical values or states or results of some physical or cenceptual

system process operation, information that is normally highly formatted,
and information that is normally expressed in tabulated form.

c. EHL;:EQEE As has already been mentioned, a system capa-
bility ot being.able to retrieve full-text in response to a query has
already been found useful, at least by several ihvestigators working on
applications in the legal or statutory field. #ith continuing reduction
'in the cost of storing and retrieving full-text, thé étudy project showld
make an effort to understand why the full-text retrieval capability is
desirable .n this or any other ﬁarticular field, and whether or'not there
are any reasons why it should be more feasible in one field than any other.
Could it be, for example, that the sine gua non for a successful full-text
retrieval system is a voluminous and detailed concordance ;nd that the

legal {ield is simply ahead of others in accepting that necessity because
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in Shepard's Citations, it has already become accustomed to uéing such
cqncordances?

It should be noted that "full-text"™ is often used to refer to
the full-text of‘abstracts as well as, or in addition to, the text of the
main body of an article. The study project should also consider the pos-
sibility that full-text retrieval is needed in management information
system applications. 1If it is, it might well be combined with library
and information service systeris to perform not only a technical information
support function; but also an administrative support function. As an
example, the full-text of the Army regulatory articles, the DUD regulations,
etc., in certain specific area: might be made available to managers who so .
desired.

It should also be noted that at least one commercial time-
sharing system specifically designed toc handle full-text through remote
access terminals is available. The study project should investigate a;
first hand, perferably through its own use, the capabilities, advantages
and disadvantages of such systems.

d. Information By "information" as a mode of response to
queries is meant the actual presentation to the querier of the information
he is seeking whether or not it pre#iously existed in the computer-usable
storage in exactly the sought form. Semantic and/or syntactic analysis
in the course of routine information processing to respond to a query
in this mode is implied. Automatic indexing and autematic abstracting are
precursors of this mode of query response and are additionally valuable
in their own right. Eventual attainment of such a capability on a general
scale seems inevitéble. However, the cost in research to reach it will

be high as will the first time cost of making such a capability operatidnal
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{computer hardware, programming, and storage costs and the costs of pre-
paring and inputting the required data bases). Therefore, although research
along such lines might properly be supported by such Federal organizations
as NSF and USUE, the study project would only be justified in identifying
research projects in this area under Army or DUD sponsorship if it felt

it could foresee specific needs for such a capability.

e. Dialogue By "dialogue" is meant a fullscale, real-time,
verbal interactioh, presumably in some natural language or subset therecf,
between a human and an automated informs tion system, which incorporatés
the capability discussed above for information response. whereas thevlatter
{(information mode) will embrace a range of capabilities extending from, say,
automatic indexing, an‘activity which cannot really be considered, the
former (dialogue mode) will be essentially entirély Yartificial inteliigence"
oriented. Pseudo~-dialogues such as have been simulated in narrow areas by
incorporating'further sophistication, additional paradigms, etc., can
expedite progress toward the eventual capahility.

The remarks made with respect to research on the information
mode can be applied even more rigorously o research on the dialogﬁe mode.
It should not be recommended by the study project unless a fairly clear
need for such a capébility is in sight.

6. Evaluations and Measures of Effectiveness
One of the greatest weéknesses in the general field of library and
information services today is the impossibility of evaluating them or
assessing theif cost-effecti?eness. In general, these questions have
been taken up from time toitime during the preceding discuséions. They
do need the emphasis of separate mehtion, however, and the study project

should consider the problem area as such in addition to considering it
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where appropriate in relation to specific questions. When considered in
its own right, one of the questions the study project should consider is
the extent to which the practice of charging users for services rendered
can be relied upon to provide valid measures of effectiveness.

7. Channels of Formal and Informal Communication

The problem of determining--or creatiﬁg-uthe channei of communica-
tion most appropriate for the needs of.individual or collective users is
another important potential problem area that needs to be taken up by
the study project. Alternatives include personal visits, telephones,
letters, preprints, journal articles, reports, newspabers, monographs
and many more. In particular, the problem of communication outside the

established literature as discussed in Reference 1 needs to be studied.

Js specification of Problems within Problem Areas

Inevitably some specific problems will come=-ox be brougnt--to the
attention of the study project personnel during the time when the project's
primaxry concern is the effort to identify problem areas. The study project
personnel must, &f course, make note of such instances for later use.
However, if the objectivity hoped for is to be realized such diversions
from the problem area identification effort should be held to a minimum.
Another reascn for attempting to keep the problem area identification
effort separate from the actual problem identification effort itself
and preceding it in time is that this will tend to insure that when a
specitic candidate for designation as "a problem" is discussed it will be
looked at from various other points 6f view than the one which led to its
being proposed.

When the project director feels that adequate effort has been devoted

to the identification .of problem areas, the prihary objective must be
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shifted to the identification and definition of specific problems. The
degree to which the study project personnel can develop and maintain a
high quality of "problem-seeking behaviox" (as distinguished from the more
familiar "problem~-solving behavior") will determine the success pf the
entire study project. To keep thesé two separated, i.e. problem-seeking
and problem=solving, will be as diifficult as it is important. It will
be difiicult because most people have subconscious tendencies to avoid
recognizing as problems those which they feel might be difficult or impos-
sible of solution. It is important in that wise allocations of priorities
and of available resourvrces among problems cannot be made unless all of the
important problems which might affect the probability of success of a
particular research project are explicitly presented for inclusion in the
deeision-making process.

To make a proklem statement more usefui certain characteristics are

desirable.

* It must be specific. That is, it must not be simply a statement

of identification of a "problem area" in the sense used in Section C preceding.
Thus such a general statement as "Microform technology is an important

problem” is inadequate.

* It should be an informative statement of a fact as seen by the

study project. This fact could be stated either negatively or positively.

For example, either the statement,"There is no generally acceptable portable
microtiche reader available for under $100." or a positive version "An ac-
ceptabls portable microfiche reader costing under $100 is needed." would do.

% It should name a problem that the_ study project feels could be

solved-~or at least tackled--by a single project or program established in

some single organization and preferably within the domain of some single

discipline or technology.
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% It should avoid implying a particular solution or approach,

and even more should avoid detailing such. Keeping these separate as a
task to be accomplished by the Third Fhase of the study project, as wisely
called for in the basic concept of the study project on the part of the
srmy/ Federal Library Committees personnel, is an important element of the
attempt to attain and maintain the maximum objectlyity throughout the

work ot the entire study project, and should be carefully supported.

¥ 1t should not ke stated in terms of a particular person,

vrganization, or project. For example, one of the two problem statements

previously given with reference to a microfiche reader would be preferable
to the statement, "the Alpha-1I program at Redstone Arsenal requires that
an acceptable, portable microtiche reader costing under $100 be cdeveloped".

The foregoing are desiderata, not requirements. 1f the study project
feels that there exists a problem which needs to be identified, then it
should state that problem in the best way it can, regardless of the fore-
going.

An operational hazard must be pointed out and avoided by the study
project where possible. Since,in the final analysis, most information
problems deal with words, the project study personnel will be using words
to talk about words. wWorse, they will be concerned with information about
information! In all such cases, thefe are various tendencies--most of
which are never explicitly recognized by those concerned--to semantic
contusions of various kinds. Confusions between cause and effect, substance
and prucess, levels ot abstraction, and degrees of recursiveness, are among
the forms most often found. Consider, as an exampie, the particulaxr
methodolqu oi problem identification developed by the present report.

This, presumably, will be passed to the study project as a guide. Whatever
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the study project deoes, whether consciously and intentionally or not, con-
stitutes ancther methodology for identification of prdblems, certainly
different in some respects. Should the study project decide to write
a separate report or a part of its final report on the methodology of problem
wdentification based on its experiences, this will be yet another. and
tinally, the study project might well choose to identify "methodology of
problem identification" ras a "problem area™ and then identify specific
“problems"_within that "problem area" on which it recommends research.

some oi the more specific steps that should be undertaken by the study
project in the process of problem identification are discussed in the next
three sube-paragraphs.

l. Literature search

It is essential that competent identification of probléms in the
library and information areas that have been stated in the formal literature
be recovered and explicitly introduced into the deliberations of the study
project. The essentiality of this is due to the extreme ubiquity and
breadth of the fields being addressed. It is difficult or impossible to
prescribe an exact paradigm for this search. It is safe to state, however,

that it will be different from a literature survey for research in the library

and information fields. although there is no reason that the two might not

be undertaken concurrently There are many valuable coatributions in the
literature towards the identification of problems which would not be recovered
in the course of any survey of research. The following are given merely as

an indication of the kinds of information of this sort which are to be found:

* Twenty~one problems were defined by Vernon Clapp in The Fufure

of the Research Library g
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* TEight problems were defined in The Human Sciences Resszairch, Inc.

report, Methodology fcr Test and Evaluation of Documen: Retrieval Systems:

A Critical Review and Recommendations.15

# The May 1967 issue of the {ilson Library Bulletin contained some
25 articles on library research by part-cularly qualified contributors. Many
problems of varying degrees of specificity are identified in these articles.

¥ TForty-three "Problems Requiring Attention" were discussed in
Appendix A. of "Proceedings of the Forum of Federally Suppo:ted Information
Analysis Centers"26 |

* Five rether broad areas were discussed by the System Dévelopment
Corporation.31

# FEight recommendations were made by Goldwyn et al. (see Reference 12)
Therefore, at let.st part of this literature survey should be conducted
simultaneously with the First Phase survey, but two distinct lists must be
maintained of the products thereof: one of research to be ured in the First
Phase, the other of problem identifications to be used here.

All problem statements found or implied are to be recorded as completely

as possible together with complete bibliographic information to enable a

return to them at will.

2. Opinions and recommendations

None of the problem statements or problem identifications mentioned
heretofore can be accepted by the study pfoject for inplusion directly in
its final report on identification of problems. Rather they are all intended
to serve in the nature of a check 1list to insure that as little as possible
is overlooked, and to further stimulate the thinking and imagination of the
study project personnel. For various reassons, including 1) competence,

2) currency, and 3) the fact that many are probably not to be found in the
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literature, the following are to be regarded as the primazy source of problem
identifications: ~-—

a. Study project staff Obviously the principal source of

identifications of problems will be those made by the study project staff
on the basis of a painsteking review of ecach and every problem area it had
previously identified. In the process of the review, all possible measures
should be taken to reduce the effect of personal biass. One such would be
to have the person or persons who reviewed a given problem area present
their conclusions as to the apecific problems thaf should be identified
therein to the rest of the project staff and perhaps other cgualified
persons for general discussion. In addition or instead of this a "brain-=
storming" session involving as many of the project staff and other qualified
persons as possible should be held specifically on each of as many "problem
areas" as possible.

b. Army In cooperation with Army persounnel in the Office, Chief
of Engineers, the Advisory Committee and the FLC, as many U.S. Arny persons
as possible, both military, civilian and contractor, should be approached for
their opinions and recommendations as to problem identification. While many
opinions and recommendations from such persons will have already been
gathered incidental to the identification of "problem areas', further dis-
cussions, oriented more specifically toward the identification of problems,
will need to be scheduled. In line with previous discussions, the list of
personnel to be so approached shculd not be limited to persons in the library
or information fields, but should in addition include affected persons in
higher echelohs or in other organizations served.

c. Other Department of Defense On the assumption that the

commonality between the various Department of Defense agencies is stronger
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than that existing between other Federal agencies, an expansion of the
same approach of seeking opinions and recommendations to include other
vepartment of Defense agencies should be undertaken next. Remarks under
b. above still apply.

d. Federal {including FLU, CuSaTI, etc.) A similar further

expansion should then be undertaken to include competent personnel in
Federal agencies outside of the Department of Uefense. Remarks in b. above
also apply here.

e+ Ail others 4 final further expansion of such approaches
nust be undertaken to include at least representative contributions from
the scademic world and from the business world.

2. HRestatement of Problems In Terms of Specific Problem Areas

As a final step in the specification of problems, all those that
resulted from the previous procedures or any others the study project under-
tovk, should be restated in terms of the specific problem areas that were
previously identified. By this is-meantnot merely identifying a specific
named problem with a specific named problem area, but also indicating other
problem areas that it could be related to either in the sense of affecting
or being attected by such problem areas. This stép will conclude the
specitic effort to identify problems and will organize the results of that

effort so that they may be screened against the results of the First Phase.

k. Restatement of Research Identified in First FPhase In Terms of Specific
Problem Areas

In order to enable the identified problems to be screened against
research in progress--or recently completed--which might reveal that the

research required to tackle specific problems is in some cases already
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adequately in hand, the best directory of such research available to thé
study project must be categorized in terms of the problem areas developed

in ac~ordance with 1IIfB. and C. The information gathered by the study
project in its performance of the First Phase state-of-the-art survey,
perhaps with some updating, should constitute that best source, but any

avai lable alternative or additional information should be used. Hopefully,
much of the proecess of reorganizing and regrouping this information on
research can be done by computer. This, of coﬁrse, will depend on the extent
to which computer-usable files have been develéped by the study project in

its day-to-~day operations.

k. Select Problems Reguiring Research and Distinguish Responsibility

The next step in the Second Phase will be for the study project to care-
{fully consider each specitic problem in the light of on-going research.
some of this may have been accomplished incidental to the screening of
research to find specific problems, a process discussed in D.l. above.
ln general, each problem identified must be treated as if it were a query
to be used to search the file of research project for items that might
atfect it; whether they were categorized in the same problem area or not.
Then the project personnel must decide what specific parts, aspects or
implications of the research might affect the specific problem being con=-
sidered. Problems that are deemed by the study project to be amply covered
by existing or recent research should be removed from the list of problems
which will be candidates for recommendations for research attention. Nriften

records should be kept of the problems so removed, and the reaeons for their

removal.
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Items remaining must be considered one by one with relation to the
need of the Army, the DOD, other Federal organizations, ana the field in
general, as apprehended by the project on the basis of its work to that
date, and also in their relation to each other, e.g. network research. They
must particularly be considered in relation to the missions, objectives, manage-
ment practices, ete., discussed in III.B. They should first be divided into
three groups {or as requested by the sponsoring suthority at that time).
These are:
l. Problems of sufficiently direct concern to DOD, or some department
thereof, to warrant full sponsorship of required research by DOD.
2. Problems of sufficient concern to DOD, or some department thereof,
to warrant participation by the DOD in multiple sponsorship of
required research.
3. Problems of interest to other Federal agencies outside DOD and
not appropriate for DOI' sponsorship.
It is cénceived that an acceptable variation of the delegated or
responsible agency concept, as developed by the Weinberg Report aqd the
SDC Recommendations for Document Handling Systems in Science and Technology,
might be consid;red by the study project in the Second Phase "for distin-
guishing between those which should have multiple sponsorship and those
which should be sponsored outside DOD." The study project should be pre-
pared to develop a system for continuing exchange of informafion among DOP
ana other Federal sgencies on both current and planned research projects,
and also to describe procedures for using a central mechanism such as the
Federal Library Committee and/or COSATI to regularly review research require-
ments and distinguiéh, with cohsent, among the respdnsibilities of DOD and

other Federal agencies.




. ~-78-

as a final step of the Second FPhase the problems listed in 1. and 2.
above should each be assigned some priority. The following priorities would
seem appropriate at this point in time, but the study project should have a

better list to offer by the time it reaches this stage: --

Friority Description
1 Urgently required for present mission
2 Significant contribution to present missions,

effectiveness or efficiency expected
3 High priority for anticipated future missions

4 High potential for development @f better library
and information service rperations in general

5 Significant potential for development of better
library and information service operations in
general.
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IV. THIRD PHASE: DEVELOPMENT OF RESEARCH DESIGNS .

Ae. Jlntroduction

The objective of the third and final phase of the study project with
whose design this report is concerned.is to build on the efforts of the
two preceding phases to produce, as the final product of the entire project,
"a series ol research designs tor each project recommendeda. A number of
specific items to be included in these research designs are specified by
the contracting instrument and will be discussed separately later in this
section.

There is no reaion to feel that the specific items to be included in
the research designs will need to be changed radically by the time the
study project reaches the Third Phase, since they will still probably include
the essential elements that any 5ponsoring or funding agency would need
to prepare Requests for Proposals and evaluate responses received, of to
develop an adequately detailed in-house research progrem. It does need to
be remarked, however, that the steps the study project must take to get
trom the output of the Second Phase to this final product of the project
may very well turn out to be quite different from anything fhat can be
reliably foreseen at this time. In particular, it can be e:xpected that
the study project personnel may be able to find ways of anticipating some
of the steps while still primarily concerned with the tasks of the earlier
phases.

The most obvious opportunity for the study project to get an early
start on thé work of the third phase would seem to be.in connection with
the evaluation ot the product of the second phase and in the amount of
detail in which the project identifications are,étated in the final report

oi the second phase.
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B. Gather Feedback From Second Fhase Report

v#ihile the procedure recommended in IIL.D.2. called for the study
project to seek opinions and recommendations as to problem identification,
whatever was recommended in the final report of the second phase would be
strictly the project's own responsibiiity. In geheral, no one source of
advice sought would necessarily become aware of the recommendations otfered
by some other source of advice. The responsibility for the final report
.01 the third phase must also be the full responsibility o{ the study project.
The responsibility of the army or any other lrederal agency that was partici=-
pating would come in the determination of the extent and nature of the research
Jesilygns reccmmended by the>tinal report. However, it seems clear that the
study project can best serve the purposé forwhich it was created by intro-
ducing at this point some serious and systematic input from 1e individuals
and agencies which would eventually assume .that implementation responsibility.
Therefore, the first concern of the study project in initiating the third
phase should be to insure an appropriately wide dissemination of the second
phase report and then obtain reactions, comments and suggestions from com-
petent and concerned sources.

l. Dissemination

It goes without saying that the second phase report would be sub-
mitted to a vigorous review procedure by the contracting authority including
review and assessment by members of the Advisory Committee. It is also
encumbent on the study project to send copies to all persons and organizations
that participated in, or contributed tc, the development of the report.

Beyond that,'however,'the report should be distributéd to other experts
in the field and to at leasi those who are conducting or who might be known

to be considering, research projects relative to kederal library or information
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service 6perations. This might have a further beneficial result oi involving,
at an early stage, people who would ultimately be directly or indirectly
atfected by the project's tinal recommendations. |
2. cCollection

~ variety ot methods for gathering feedback should be considered.
among the more pupular are interviews (both personal and phone), question-
naires, representative advisory committees, and conferences. iAn examination
ci the relative'advantages and disadvantages of each method, in the present
context, suggests that no single approach would be completely adequate.

a. dorking Conterence Under proper circumstances, one effective

and elticient approach would be to hold a working conference. 'Conéideration
should be given to asking the Military Librarians vivision of the special
Libraries assoclation to sponsor such a conference in conjunction with their
annual "vorkshup". The Confersnce could then be supplemented with feedback
derived by other methods (e.g. the study project Advisory Committee, inter-
views, etc.)

As presently conceived, such a conference might serve a variety
ot functions:

(1) It could provide a forum for open discussion of the
second Fhase recommendations. |

(2) It could assist in the identification and definition
oi additional problem areas and specific research problems.

(3) It could help the project to devise an acceptable re-
porting system regarding future research activities. This could be very
important fof any continuation effort. (See Section W)

Belore deciding that a conference should serve as a primary method

vi gathering feedback, consideration should be given to the advantages and
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disadvasntages of a working conference and to factors affecting the usetful-
ness of such & conference. Among influential factors that would need to

be caretully planned and controlled to assure reasonable prospects oi success
and usefulness for such a conference are:

(1) The number and kinds of individuals in attendance It

is generally conceded that the number and kinds of individuals in attendance,
at a working coﬁference, strongly influences whether the conference develops
into a cohesive,; productive work unit. If the number is large, it is often
nec:ssary to break up the conference into a variety of specialized study
groups. This iragmentation would make it difficult to expose attendees

to the complete conference. simiiarly, a fair proportion of attendees

should be princiapl librarians and managers of information services of

the army and other bLUL and Federal agencies in order to assure responsible
discussion.

(2) The dispersion of the potential attendees A population

oi widely dispersed attendees weighs heavily against the development of a
working conterence, which could be represcntative of the total population of

armys DUJ and other Federal library and information services.

(3) The homogeneity of the conference subject matter and

the body ot attendees Working conferences are usually more effective and

2flicient where the subject matter under consideration as well as the attendzes
are of a homogeneous nature, thus alleviating the necessity of identitying
a common ground for discussion.
Examining these {actorz, in the light of the-conditions which
seem likely to exist at the time of the proposed working conference, seems
_to indiéate serious deficiencies in such a method of gathering feedback.

That is, it appears likely that the number of attendees would exceed the
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level which would permit fhe development of a procductive working conference,
without fragmenting the conference into a number of smaller study groups;

the attendees would probably be derived from a widely dispersed populations;

and the subject matter under discussion (i.e. research activities in Federal
library and information service operations), and the body of attendees would

be relatively heterogeneous. On.the other hand, precautions could be taken

to minimize the adverse effect of these factors on the conference (e.g. careful
and detailed planning ¢f the conference agenda, dividing up the qonférence

into study groups, etc.).

There are insufficient grounds for a decision to be.made regarding
a working conference at this time. The obvious adviantages seem to indicate
that it should be considefed, even if its strucﬁure wauld have to be modified
to accomodate existing ccnditions. It should be tﬁe responsibility ot the
study project to make a'recommendation to the contracting authority as to
the desirability of proposing such a conference, after the project team has v
- had a sufficient opportuﬁity to examine and evaluate the conditions and
needs for feedback on the second phase in consultation with the contracting
authority and the Advisory Committee.

If a decision is made to hold such a cbnfefence, the study project
should develop‘a complete study, covefing the proposed agenda, specific
procedures of conduct and a clear and concise statement of anticipated
results to be derived.

b, Alternatives In addition to, or as one possible alternative

to a working conference, the study project should discuss with the contracting.
authority the possible role of the Advisory Committee, created duiing'the
Second Fhase of the study project, as a major source for review of recommenda-

tions in the Second Phaée report. "In conjunction with the feedback derived .
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trom the Committee, appropriate agencies (i.e. those affected by the recom-
mendations of the second phase), should be surveyed by questionnaire.
when necessary, these methods could be supplemented, in a statistically

valid manner, by telephone and personal interview.

C. tvaluation of Feedback and Modification of Second Phase Recommendations

It is anticipated that an analysis and evaluation of the feedback will
necessitate the modification of certain aspects of the recommendations of
the second Fhase. is stated in III.F. the final report of the Second Phase
will consist of three basic components:

1. +the identification of problems relating to Federal library and

information serrice operations, |

2. a statemenL of recommended cognizance (i.e. those which should

be the peculiar province of UUD,. those whose sponsorship DUD should
share, and those requiring sponsorship outside of DUD),

3. the recommended priority of each project.

Rather than considering these recommendations static, the study project
must remain ready to make any changes which will reflect new information on
actual needs and conditions. A change in a recommendation for‘a‘project
could. have implications for the project's recoﬁmended priority or cognizance.
tor instance, during the second phase, a project might have been recommended
as being the peculiar province of DO, with a particular priority. Feedback,
éerived from affected DUD organization;,coﬁld result in LOUD advice that,
hecause of the project's inter-agency implicationsy; it should receive multiple
sponsorshib. It will then be the responsibility of the study project to
re-examine the project to determine how it should be modifieds; and having

done that, to make the appropriate reéommendations. It is decisions of this
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type, that the analysis and evaluaticn of feedback will help the study

project to make.

J. uvevelopment of [ndividual Research vesigns

1. independent Variables associated with the Research esigns

eedless to say, the development of the research designs cannot take

place in & vacuum. Almost all aspects of the individual designs will be
substantially influenced by a number of "associated independent variables"
which, at the present time, are somewhat difficult to anticipate. It will
be necessary for the study project to isolate these variables, during the
third phase, and at an appropriate time, consider their possible influence
on the designs themselves.

some of the more important variables to be considered are:

a. The complexity of the research problem being investigated.
it is expected that the specificity of the design, in many cases, will
vary inversely with the complexity of the research project,

b. The identities of the appropriate research and supporting stair,

¢. The relative importance of the research project to the mission,
eifectiveness, and efficiency of the affected agencies,

ds The relevant state-of-the-art at the time the designs are

formulated, and

e. uUther research projects in progress, both internal and external

to the aiffected agencies.
2. First Round Development of the Research Designs
The study project should develop the initial research designs on
the assumption that all of the variables discussed above, and others not

cited, exist in a reasonably "ideal" state (e.g. resources necessary tc the
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accomplishment of the project's objectives are'available, etc.). To attempt,
during the initial design phase, to adapt the designs to accomodate all the
real difficulties which might exist would constrain the creative development

of the research designs by the study project.18

Modifications to make the
designs conform to existing real conditions will be discussed later.

Each of the research deéigns which were recommended as being the
peculiar province of DOD, or which were recommended for multiple sponsorship
(i.e. shared by DOD) wiil consist of eignt basic elements: thé statement of
the problem, the objectives of the project, the ﬁethodology to be employed,
the scope of the investigation, the nature of the research, the research
staff required, the time schedule and the estimated cosi of the project.
Projects which were recommended for sponsorship outside of DQD possibly
would be treated in less detail, that is, in general the design would state
the objective of the project, its nature and its scope. The eight elements

are discussed below:

' a. BStatement of Problem Each research design sﬁould be introduced

by a clear statemeﬁt of the problem it is iptended to resolve. This would ét
least consist of & repetition of the préblem statement developed as a result

. of the Second Phése effort. It should go beyond that, héwaver, on the assumption
that each research design can be expected to be.taken out of the context of
the entire study project effort and its reports; Thus it would be helpful
to an implementing agency to‘hawe some idea of why this particular problem
was identified by the study project. Additional information, such as state-~
ments of the various problem areas this particular . .problem is thought to
relate to would also be of assistance. Factors or tendencies known to either
mitigate or compliéate the problem should be mentioned. These should inclugde,
but not be limited, such environmental factors as departmenfal policies end

resource availability.
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b. Objectives The statement of objectives should specify
in terms of the preceding problem statement just what aspects of +he problem
the particular research effort is expected to work on. Wormall: a single
primary objective can be stated. Though this will be at least as specific
as the problem statement, it may still be fairly broai. if so, it must
usually be broken down into a hi-=rarchy of lesser objectives.13 If any
specific product is desired, it rust be specified somewhere in the state-
ment of objectives. In general, the objectives must specify what the par-
ticular research project is to do or produce without constraining the sub-
sequent implementation effort by specifying how to do it.

c. The Methodoiogy To Be Employed The study project should indi-

cate by means of a statement of the methodology to be employed its views on
how to go about accomplishing the stated objectives. Generally, the methodology
will be stated in terms of an overall outline of the research effort. Major
phases should be identified and tasks which the study project feels to be
important to the accomplishment of the objectives should be identified within
the phases. The study project should propose the level of detail to include
and also state how strictly it feels its recommendations should be followed.

In general, the statement of methodology should indicate where
theoretical means should be used, where experimental, and where a statistical
approach might be expected to be most effective. It might, for example,
recommend that a survey be conducted by means of a questionnaire. It might
further iﬁdicate certain feelings as to sample size, stratificatidn, etc.
Only under unusual circumstances would it be desirable to specify how a
random sample was to be generated or how the stratification was to be accom-
plishked.

d. The Scope of the Investigation In most cases it will be

nccessary for the study proJect to indicate the extent, or coverage, of the
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specific project being detailed. Such scope specifications must be made

for every important parameter the study project can identify. Examples of
scope specifications would be answers to such questions as the following:

What sizes or kinds of organizations should be considered? What numerical
limits should be observed with respect to costs, sizes, weights, space
comsumption, etc.? What range of hardware, software, etc., should be included‘

in the project's investigations?

e. The Nature of the Research Project The study project should

also state the probable best nature of the research project being‘recommended
in administrative, managerial, and organizational terms. This may include
recommendations as to the most appropriate kind of an organization to do the
job (e.g. operating Federal informetion service, Federal research laboratory,
university sponsored research center, industrial research organizations; etc.)
but a specific organization would not be named. Other matters which the study
project would consider include centralizstion vs. decentraiization, levels

of professional competence required for specific tasks and whether a one~time
effort or a continuing effort would seem to be needed.

f. Research Staff Required The study project should zlso make

recommendations as to the size and composition of the research staff required.
This should be stated as an estimate of the numbers, types, and quelifications
of persons desirable for successful conduct of the research.

g. Time Schedule The study project should also recommend what it

feels to be a reasonagble time schedule. Where there are time-manpower trade-
offs, a choice will already have been implied in the preceding staff estimates.
There will be many cases in which a factor other than manpower ievel will

- determine time schedules. A simple diagram (Gantt chart) mey suffice in

some cases. In others, more elaborate means, perhaps supplemented by some

discussion, will be needed. In such cases the study project should consider
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employing PERT-Time as a method of planning, estimating and scheduling
the project.

h. The Estimated Cost The study project must make the best cost

estimates it can based on the foregoing and other known environmental factors.
Such estimates will be important both to help an implementing agency to decide
how best to apply its resources or organize its research effort and also to
estimate an overall dollar cost by total program, by Federai egency, and
perhaps by other parameters. Such totals,_imprecisé though they may be,
provicde the best means of gapging how well the recommended progrem matches

the available resources. Where mismatches are large, the study project's
recommendations will be of little practical use to interested Federal agencies.
They_must then be revised or "normalized" to bring the recommended totals

more nearly into line with avellable resources. This will be further discussed
below. The govefning e’ements of cost are usually salaries’together with'_
their associated overheads and the time required for'completion. However, in
sepcific cases, other items may loom large in the:cost picture. These include
travel, consultaent services, computer costs or rentals, telephoﬁe or other
communicaetions, and supplies, postage and other miscellaneous expenses. The

study project should consider using PERT-Cost in such complicated ceses.

E. Determination of Budggﬁary and Other Constraints

After 81l of the research designs have been pompleted the costs that
were estimated under "ideal" conditions should be totaled. This may be done
over the total number of projlects costed, over subsets of these. or both.

In any case it is more likely than not that the respective tofals will exceed

the amounts of money thet can be realistically expected to be availseble.
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Similarly, though it will probably not be possible to work as quanti-
tatively as with cost estimates, other real-world limitations and constraints
heve to be taken intp account. Much of this will have been done .ei'uher
intentionally or unintentionally already. At this point & conscious objec-
tivg effort should be made to reconsider the entire questions of constraints.
Interactions with such real-world varisbles as missions and budgets mey
hé.ve to be looked at with different groupings in mind than the apparent
ones considered in early stages. In particular, every reasonsble effort
should be made by the study project s;,ta.ff at this time to consider its
recommendations in broad perspectives in relation to the variocus organiza-
tions, groups of organizations, programs, diéciplines, ete., which could

be affected.

F. Norralize and Re-distribute Emphesis as Necessary

On the basis of the constraints determined as above, an attempt should
be made, in collaboration with the contra.cfing authority and perhé.ps the
Advisory Committee, to "nomé.lize" at least the overail costs called for
by the recommended research progra.tﬁ. By this is meant adjusting the total'

to fit, at least roughly, say with a 20% tolerance, the respective totals

‘of funds estimated to be availsble. Similarly, if any other of the "real-

world limitations and constraints" as looked at above so require, further
a.d,juétments may need to be made in determining priorities aniong those
issues requiring attention.

While such adjustments—-with particular reference to those relating to
cost, since they sare the easiest to conceptielize~~could be made by a simple
across-the-board cut (increases being assumed quite improbable) it ié most
unlikely thet that would be & reasonable way to proceed. It must be supposed

that fhe adjustment process will, in addition to meeting overall limitationms,

'
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require re-distributions of emphasis among the projects recommended and
detailed. These adjustments should be made by the study project in close

coordination with- the contracting authority.

G. Modification of Research Designs

To complete the work of the study project, the research designé.pre—
viously developed must Be revised as necessary to reflect the normalization
and re-emphasis processes.Just diséussed. In the course of doing this fhe
project must re-examine the entire design. A cut in the designed cost, for
instance, will have to be accounted for by a reduction in estimated staff,
computer time, or some other aspects of the design. Tﬁese in turn may have

secondary effects that must be watéhed for and taken account of.
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V  CONTINUATION ACTIVITY -

A. Introduction

If the lorg range research progrem which has been designed in the precéding
sections is worth doing--and it certainly is-fthen it is even more worth éon—
tinuing to keep up to date the main products thatvwill have resulted frdm it.
This is necessitated by.the continuous day-to-déy progress made in the sciences
and the technélogies that affect--or.may in the future affecf--the world of
library and informetion services. It is made even more necessary by the
changes in our humen institutions, in our general behavior patterns, our level
of sophistication, especiaslly with reference to the use of information, and

in organizational structures, missions, etc.

B. Maintenance of a Directory of Research In Progress

In the process of carrying out its assigned tasks, the study project will,
at the end of the first phase, have developed a comprehensive body of infor-
mation about on-going research relevant--or potentially relevant--to Federal
library and information service operations and to research in the information
sciences generally{ Information on current and completed research should be
continuously up-dated and made available to all Federal agencies and to public -
and private in.crmation organizations throughout the country. The body of
information should of course be put into computer-usable form and made accessible
to remote inquiry via telegommnnicafion channels of one of more varieties in
general use gt the time. |

In addition to maintaining the body of inforﬁation current in computer-
usable form, an up-dated report, zenerally jimilar.in naturé aﬁd coﬁtent to

the First Phase Report should be issued from time to time, say at six month .
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intervals. Tke up-dating process by which the report would be rroduced should
consist of more then simply adding or deleting the research project descriptions.
It should also include revision of the analytical discussions of various |
aspeﬁts of the field in order to highlight the importance of new resegrch,

note the completion of related groups of research, etc.

C. Continuation .of Problem Idenfification Effort

The identification of problems on which research appears to be needed
should also be kept current. Changes in this liét will be caused by changes
in the Directory, and in the state-of-the-art, as Just noted. Tﬁere wiii,
However, be an essential additional input to cause the list of "identified
problems" to be changed. That is the appearance of new needs and the disap-
pearance of old ones. In general, the seame kind of approach to the idehtifie
cation of problems on a continuing basis as was recommended_for use in the

Second Phase of the study project, should be effective.

D. Continuetion of Research Design Development Effort

It would seem at this time tﬁat it would aléo bte useful to continue to
develop detailed research designs for new problems identified in essentially
the seme mauner as was recommended for the third phase of the study project.
Any such effort should be striétly utilitarian, however, and should not be
allowed to ~ontinue merely for the sake of completenéss. Such an effort would
vnot, for example, atiempt to keep track of the actual research designs in use,
or planned. If anything of this nature was needed ti should be incorporated

into thé Directory discussed in B. a@bove.

E. Revision of the Long-Range Research Program Itself
A particularly important function that needs to be provided for is the

revisicn,on a continuing basis, of the methodology, techniques, and other
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aspects ot the "long range research progrem" (i.e., the successor to the
study project) itself. This function is primarily the responsibility of

the PFederal agencies that have to maintain up-to-date, effective end efficient
library and information services. It should also be the responsibility of

the study project itself, if continued, to make recommendations to the
eppropriate agency or committee coordinating Federally sponsored research

in technical information areas.

- F. Reporting the Continuation Activity

The continuation effort should bevstructured and administered along
ganerelly the same lines as the original study. The study team should
report to the appropriate agerncy or coordinating authority at some rersonsbly
freguent intervals, presenting an up-to-date viéw of developments relevant to
the missions of DOD and other agencies iu this area. These briefings, or
reports as the case mey be, should be generally similar to those of the

original study.

G. Statistical Revorting

The continuing reporting system should provide for both substantive and
statistical reporting on a progressive 5asis. Statistical reporting should
provide a current and retrospective record useful in evaluative and comparative
analysis. Statistics should be gathered regularly, at no less than annual
intervals, on operations characteriutics, resources, and costs. Bofh manage-
ment and user data should be gathered on these and other elemenis which can
be represented guantitatively. The.exaét determination of what statistics
can and should be collected, and at what intervals, will need to be deter-
mined in close consultation with the contracting authority and with cooperating

agencies. 1In some cases, as for example statistics on space, collection of
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data would need to be undertsken only every four or five years. The total

research design would need to take this into accouht.A-
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YI. IMPLEMENTATION

Included in this section are considerations which should guide the
Army, other DOD agencies, and in fact all Federal agencies concerned with
implementing the three study phases leadiné tq developﬁent of the lohg range
reséarch program. It is recognized that many decisions as to implementation
must be made by sponsoring agencies on the basis of facts and policies
peculisr to their particular debartments. Neyeftheless, it seems desirable
to review scme of the principal elements involved in preparing tuis design
study that relate to the administrative and practicai aspects oy implemen-
tation in hop@s they might be of some assistance.

The research progrem as presently planned in the foregoing three phases
will corcentrate on the technical information problems of the Army, but
will also consider‘them in relation to the needs of all Federal technical
information progfams. Because of the large degree of commonality among
DOD and other Federal agency library and information problems and programs,

‘it would be wasteful for TISAP to ﬁake such a study withbut'including the |

total Federal environment.

A. Time Estimate

Figure 2. gives the estimated time scheaule for the three phases of the
long range research project, not considering: a.ny continuation activity. The
principal requirements for time in the first and third phases are to insﬁre
thorough interaction with the many individuals and organizations that need
to be uontected. 1In thé second phese the need to do in-depth étudigs of
such & broed rangé of substantive areas as weil as to interact adequate;y'
with those concerned with'missions, networks, internél objectives and

.management policies. | .

IToxt Provided by ERI
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B. Cost Estimates

Cost estimates will depend on many factors which will vary with the
nature of the organization performing the long range research program. Such
factors include overheads, amount and charges for in-house administrative
support available to such a program and computer charges. A rough estimate
can be based on assuming 2 1/2 technical staff for the first phase and three
for the second and third phases. Applying general rule-of-thumb factors
to these assumptions would suggest the following ranges in thousands of
dollars:

First Phase: ™5 - 90
Second Phase: 90 - 110

Third Phase: 90 - 110

C. Sponsorship and Size of Project

In developing the approach and methodology for the long range research
program, this design study has followed the same modus operandi that it
recommends for the third phase of the study project. That is, it has first
designed on the basis of what appears both reasonable and desirable without
on the one hahd going all out td attain perfect state operation or on the
other hand allowing itself to be overly parsimonious with resources simply
because there was no assurance that the resources being called for would be
available. |

For purpose. of practical implementation, it must be assumed that there
is some sorf of un optimel size of effort for the long range research project,
one that will secure meximum effectiveness consistent with prudent expenditure.
In general, the concept has been to arrive at an optimal mode which combines
maximum potential with mianimized expenditure of available resources. The

timing and resource schedule for that effort shown in Figure 2. and the cost
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estimates given in Section B. are based thereon. Thiie the design stﬁiy
team knows of no way to substantiate this "optimal size'", especially by

any quantitative means, the discussion in the next fwo sub-paragraphs of the
effects of increased or decreased resources for the study projeét should help
£o explain the reason for feeling that it exists.

1. Reduced Resources

The principal effect of reduction of resources bglow an optimal
level would be to reduce both the scope and reliability of the study project's
coverage. T..s effect would take different forms in each of the three
phases, but in each of them would operéte primerily through one of the
four following mechanisms: (1) Reduction in number of staff required,

{2) Reduction in professional level of staff involved, (3) Reduction in

use of computer capabilities and (4) Reduction in use of travel, hence first
hand experiénce._ The result in the first phase probably would be some com~
bination of reduction of number of efforts surveyed with increased dependence
on informstion énd data gathered by others. In the second phase,.the
principal effect would be some curtailmenf of the study and survey activities
on which the hopé.of increasing objéctivity is based, hence g resulting
increased dependence on subjective Judgﬁent. The principal effects in the
third phase would be reduced opportunity to gather and evaluate feedback

and reduced oppbrtunity to base the research designs on the éareful studies
they should be based on.

2. Increased Resources

Not too surprisingly, the result 6£ being able to apply more
resources to the project than those envisioned would, in generel, be the
converse of those mentioned above with respect to decreased resources.

This is certainly so with reépect to the mechanisms through which such
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increased resources would operate: increased number and quality of staff,
increased utilization of computer facilities and increased t¥avel.

The principal effects in the first phase would be that more potentially
related research could be iobked at, and that the study project could probe
further into the "fine siructure", té borroﬁ.a term from physics, of the
projects surveyed. In the second phase more competenée in terms of various
related disciplines and technologies could be included both on the project
staff and in the advisors contacted. The result would be to heighten
objectivity by both extension and intension of the ensuing study of relevant
library and information service problem areas and specific problems.

Finally, in the third phase3 more opinions could be gathered énd appropriately
used, and greater attention could be paid to the scientific and technological
elements involved in the specific research designs being developed. A really
significant increase in the resources available for the third phase would
enable the conduct of several feasibility studies--probably iﬁ some cases

by subcontract——té better validate some of the more important research designs.

3. Specific Reconmendations

As a consequence of the above considerations, it would seem fairly
certain that the objectives of fhe Chief of Engineers would be greatly
enhanced if the study project could be supported at or above the recommended
level of effort indicated in B. sbove. To attain this level of funding support
would very likely require the participation of additional Federal agencies.
Clearly such participation would be especially_advantageous for reasons
over and above financial ones. The solution to problems common to more
than one federal agency would be attacked through coordinated or cooperative

. research programs in which awareness of information research efforts would

be maximized. To be quite practical, the additional influence wceruing to
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the project by virtue of a broader sponsorship base should also produce
tangible and significant benefits in terms of cooperstion and access to‘
infbrmation on the part of the non-participating aéencies.

More specifically, cooperetive sponsorship by agencies within the
Office of the Secretary of Defense, such as RDT&E, ARPA, etc., by the
Office of Education-and by the National Science Foundation would each bring
particular advantages. Participation by the other Departmepts of the DOD
(Navy and Air Force) would also be particularly beneficial. Endorsement
and coordination by the Federal'Liﬁrary Ccmmittee, COSATI, or any embryonic
form of tﬁe National Commission on Library and Information Science would be
tremendously valuable. It is recommended, therefore, that the Federal
Library Committee assume the responsibiliity for obtaining; to an appropriate
extent, multiple sponsorship and éupport for the three phased program pro-
posed in this design study. However, the dispension of funding among -
Federal agencies shoulC be kept to & minimum so that the multiplicity of
funding sources would not impede the progress of the study project nor comf'

plicate contract monitoring and communication flow.

D. BSingle Versus Multiple-Contractor Implementation

The detailed prescriptions for the three phases might, at first glance,.
appear to be so different aé to invite iﬁplementation by two‘or three con- -
tractors. The design stﬁdy team, however, recommends for reasons detailed
below that implementation be undertaken by a single contractor. Both the
identify and the quality of the research designs resulting from the long
range research program will depend strongly and intimately on the work done

in, and the products of, the preceding two pheses. The difficulties of

communication, and the transfer value inherent in the progressive development .

!

'
|

o |
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of the program, meke it almost mandatory that there be as much continuity

as possible throughout the three phases. All three phases require the
development of an unusually comprenensive point of view and feeling for the
entire field of library and information services, and the development of.

a sense of perspective in relating each part of the broad picture to what-
ever other part it might interact with., Thus the mbre the study project

cen keep the same persons involved, with accumulating know-how and expertise,
the better will be its final product.

Another distinct advantage is important. That is, as mentiored several
times in the preceding sections, there will be many opportunities to accom-
plish several purposes with a single effort. For example, a visit to an
installation conducting current research in areas related to library or infor-
mation service operations could confidently be expected to produce inputs
for the second phase and even some material in anticipation of the third
phase, as well as the primary objective of securing material on the research

in progress.
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