630151
E

5
| Svprgy
L
[oonndiniiN
[T

it -
« AD
o
(,
:L:.

A

Covernmont Contracts

This dozoomeatwas preveced Ly I8T g peorfurmiznzy of geatrac! X wavbe
Bomret s et gt oy e - imw e i S s gyt oo v e o - [

R enlatbet R Er ada St iR e e - A TS e
Iul‘OL'..'..'.i.LO:‘i MALLGRELT RS S..I Ta-0F «THE-ART RS0} ¢

NIV AT

Part I - Syropsis of Orgeonizeaticns DEVELGOIAENT
C e - end Research Activities
"‘LEARINGHDUSE — AR T
F’  'EDERAL SCIENTIFIC AND | ’D |» K OQRELET,
‘HNICAL INFORMATION Carole I. Bare o '“m”’«—-«\f‘y 10 COLORADY AV
< A

llardconi Miorofiche T—-‘ 31 1968 k GJ CCLC AYE.
$2.60 (8 0.50|3» ppi’Ml MAR ‘3

ACHIVE GOpY | == "SR =i

potadlclionh o +hvitssbantd oS AT R Sl Doy T g vocaryer it I T T oy —

M I e L ST A L e d T .

O@E§§UM@ @@PW W o7 recemmendations expreasad in thie Cazument do not neces.
JU Suing rehized x 18 v bl viems o policias of agencies of the United 3tatas Government,

i'-"

e



& October 19062 » 1
ABSTPACT

fon revsiovny,

nfominl

aotivities, 1e coen

waich hes traditionally included indexing and uboty

5 caly one of the major functichs

TH-(L)-763/000/0L

x
P R S ad

Lels Wasby,

in an infon**t‘ow syelen.

A omore braadly conceptuclized infomation oysten should provide COﬁt“ol oo
vore veried mnd ccsplex functions, such es those 1nvolved in problem-solving.

e > -~ -
ACTCI0re, o a

Icl.

o5 information retricvel studies, will be ¢

comprehencive viewpoint of an "infTormction munages

& stole-of-lic-crt study in the

-

in tais rapicdly grewing fleld

rarticizavion
e ceontent erccs a3 woll a8 the s
iIn thia {irst
stnsora 1o presented.
the viriens functiong of an inforazation mesa
cvaluated.

cre cutlined.

ctivities in this area,

TEport, & synopzic

In eddition, ceverc

Trends which indicate the directio

which have up to now becn inbeliled

cus this report Trom the more

cyoten.

ans

wannrezont erea was undcrtaken cince
shoeld te tased con sou;i declstion:
atheds end techniques wilch are to

zatiore and

~
O e
cL TCC

arch orgcni
clasgification cyntiems of
sument cystem are described end
n-1in which the field is moving



(82
(@]
(8]
et
O
cr
(¢
£1
2
N
o
s
12%]

Mmavy =

TASLZ OF CCLTiTs

b TaTaimd fa e et
PRNUR IV IS A J-C.v-v-u-ov.-o-sooc~co-....os--u-c---o

- -
bU.l.V.).n.ot-c..o.'-o'ouiovohon'Coooo.u"."o.o'

k3

N
;...-.:C,.'Jso--.oo---.no--.notoo--.ooo-n;ooouvcu.n.

VI ATy p st A AR ata il T psm Ly
:\Uh_\-n'.a.\--v.x C&' RI‘:L-‘-.‘-.-«S ;-CL.;J.LJ:‘.L._J sesev v e

“ra e o AVACYAATIOT T A L T Rt -
CARULCToRISTICS OF SPCUSCRIZEIR GF RIZZATST e,
moneT R
diviicird e et e e et tosttsts s v s seretrssresseneett oo

et it D

.

*

N

Cn



)

o e
T et - - =

8 October 1962 - (L}-763/

DHTROCUCTION

It has become increasingly clear that the presently used concept of "information
retrieval” 1s no longer adequate to explain the full scope of the area. All too
frequently "information retrieval” has become synonymous with document storage
and retrieval and the most attention, therefore, has been centered arcund the
mechanical and data processing aspects of these librery type functionz. To
satisfy a wide variety of criteria (for instance, information rejquirenents for
e ficient dscision making; a more comprehensive conceptualization musi be pro-
vided which gives proper emphasis to:

1. User information requirements as a busis for selection of damts for

input to the informstion system.
2. Computer capability to reorganize and manipulate the stored facts.
3. Closing of the linguistic gaps (human vs. computer langusge) between
man and computer in relation to the formulation of requests.

In addition to perfomming retrieval functions, a system based on these broeder
concepts wouléd provide control over more varied functions, e.g., those involved
in problem-golving, and, therefore, would more esppropriately be called an "infor-
mation management"y sxstem. An information management system differs from an
information retrieval system in two major ways: (1) The information retrieval
system includes only a limited number of functions, and the major accent is
placed on the search for a previously stored document or fact, whereas the ine-

formation management system encomipasses the whole spectrum of information hand-
ling functions: How the information which the system handles is used determines
its selection, its format for input, storage aud inquiry as well as the searcii
strategies employed. (2) In addition, the kind of functions which an informa-
tion management system is able to handle are more camplex. Again depending
upon the use to which the information is put, the system will be able to have

o}

» .
Term introduced in "Information Maragement - Long Renge Planning Keport,
Stanford Research Institute, Menlo Park, California - Report 39, February 1960.
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reorganization features such as correlation of facts, automatic modification
of its memory system (updating and purging, often called retrospective indexing}

and its executive program asccording to pre-estabiished rules.

Altnhough retrospective indexing researcn has recently been conducted under the
label of information retrieval, it really represents a more dynamic and complex
function. The growing interest in this research attests to the need for a
reconceptua.ization. The more inclusive 1erm will be used here tc refer to

this more comprerensively conceptualized field.

FURPOSE

Regearch on information manegement systems has mushroomed during the past decade.
The majeor factors which are invclved with this phzunomenal growth rate have to do

with aspects of the growing complexity of civilization:

growing volume of technological and scientific information;
increasing shortage of technical manpower;
dupliication of scientific and technoclogical efforts;

. increased cost of research;
increasing awareness of man's memory iimitations with respect to
pertinent information for problem solving;
need for rapidly accessible, accurate, and up-to-date informmation for

decision making and exchange of ideas and facts.

Most of the above factors represent the principal goals toward which research
efforts in the informetion management field are directed. These goals wili
serve as a basis for a criterion framework which \will have to be considered

- for the evaluation of research activities.

To engage in research and development on specific aspects of information man-
agement, it is not enough to know something about the conient matter of the
- parcicular area under explorat. on; one mus%{ also become femiliar with the

nethods and techniques being used and ¢« veloped throughout the entire rapidly

- - - - —— = — = e - T ~ " ————y e
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FOSREN

Current research trends need to be analyzed sc that the direc-

To satisfy

growing field.
tions in which the field is %o move can be consciously chosen.

these information needs an ongoing state-or-the-art study has been started.

After a preliminary exploratvior c¢f the nature of the infcrmation management
problems, the first step was to assess the make-up of the community within
which research programs are being developed. Further steps will include a
ncre intensive and continuously updated picture of content, locations, size,
quality, and sponsorship of research efforts, as well as the identification
of problem areas and trends A:¢ information on additional programs and new
facets is added, the initial framework developed for studying this field may
have to be reorganized to fit changing ideas and new techuology; basic

criteria such as rigor, eccnomy, simplicity, adaptabiiity, and compactness

used to evaluate the research may also have Lo be identified. This reorganiza-
tion of the conceptual framework and the modification and re-weighting of the

criteria will be pert of the ongoing assessment of the state-of-the-art.

METHODS

The methods employed in conducting this ongoing study include the cecllection
of written or spoken information about ongoing or planned efforts, participa-
tion in symposia and conventicens of the infermation management research com-~
munity, and the development and application cf the criterion framework for

eveluating the quality and the trends of the research efforts.

In analyzing the changing research picture, the most difficult task is the
assessment of the size of current efforts. Many organizalicns are hesitant
to give out specific information concerming numters of personnel and dollars
expended on particular projects. In addition, the overhead figures are not
cgiputed on a comparable basis and the ratio of professional to support staff
is not readily available. TFregvenily, efforts in this field are deeply em-
bedded in the context of projects labeled sinulation and modeling, man-machine

integraticn, operations research, and systems analysis and design; thus making

. —:':gm B S .
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the task of identifying costs ¢f research and development pertineni to this
study area an additionally difficult one. Nevertheless, some useful informa-
tion is available and can be translated into report format, although this
infermation cannot presently be stated in a very precise manner. Hopefully,
the volume of available information will increase as tie amount of research
and aevelopment work in this area increases and as SDC personnel become better
accuainted with sponsors nnd researchers who have vested intcrests in the

information mansgement {ield,

ORGANIZATION OF RESEARCH ACTIVITIES

In discussing research activities, there is the prcblem ol aow to meaningfully
vategorize the work that is being done in the informaticn management field. {s
mentioned in the intgoducticn, & broader framewcrx than has oeen used in the

past needs to be developed for this purpcse. Such a framewcrk shcula take into

consideration the five major information minagement functions shown in Figure 1.

Figure 1 contains e simplified diagram describing the flow of information manage-

ment functions in an infurmation management model. The first two functions are
selecticn (l) and reduction (2) of infomation. Information which is eventualily
used for problem-sclving, decision-making, research, etc. is selected for input
to the store {rom the extensive reservoir of ideas und fects generated by scien-
tific, technical and professiocnal persornel. This informaticn is either stoved
in natural language or reduced to a spe~ial lenguage format by indexing or sb-
stracting techniques. Tne next three functione zoncern storage (3), search
strategy (4), and the formulation of requests (S). The requester may ask the
computer to produce & list of documents or facts containing information he reedc
for problem-sclving or he may want the computer to manipulats the siored data
so that relationships of the data may bring to light information which was nct
previously known. Such requests may be formulated by several methods: the
requester may be able to make inquiries to the computer in natural language

and, through several conversa“ions (teaching machine or other methods), the

guestions may become more precise; or he may have tc add to hi: own vocavbulary




FIGURE 1. INFORATION MANAGEENT SYSTMM
SDAPLIFIZD DIAGRAM ILIUSTRATING FUNCTIORS AND INFORMATIORN FLOW
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the language of the information rmenagement system. 4 dizudvantage of the latter
method is that the searcher is forced to think lixe the indexer and thus the
degree of creativity cf searching techrniques is limited to paramelers fore-een
by the indexer. A combination of these two methods may hoid the best promise
for optimua man-machine interaction; thus the computer can at increasingly so-
phisticated levels learn to duplicate intellectual processes leading to dis-
covery 2s it browses through a brcad range of data vwith purpose and the capacity

to correlate tfects.

‘

The ways in which the above Tuncticus are fulfilled are determined by (l) the

user needs and (2) the technological {equipment ard system desipgn) feasibility
cf implecmenting the methods which are to implement these user needs. The out-
put products which the information menagement system preovidec for the user may
o retrievec documents and facts, or new concepts, wiiich ihe computicer found

and comrilea by manipulating cenfiguraiions of facts contained in ils store

It is difficult to divide the irput/output cycie of an information management
model into distinctly separate procedures cr subsystems since most of the {unc-
tions are interdependent. However, tc discuss present research cctivities and
1o decide the direction cf {uture efforts, the information management systen
must be analyzed into mearningful parts. For this purpcse, the categories which
nave served as a traditiona' reporting framework during the jyears since 1948
will be modified and recrganized. This is only an Interim step leading even-
sually 10 the development of 2 set of categeries which is more in geeping with
the descripsicn ¢f the five functions mentioned uzbove. It is not feasible to
;0 to this future schema now beczuse current rescarch and development wcrk in
this field is not usually reported in these terms. It is hoped, however, that
this new schema will nct oﬂlv prcvide a more neaaingful report framework, but
will also aid in cdefining more clearly the directicn whizh research and develop-

ment work in this field should take.

¥iy

The following discussion explains why and how the four interim categories were

developed {rom the categcries into which research has been classified rreviously.
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These tfour interim categorics will hopefully provide a meaningful bridge to a
preposed future schema which will be discussed later in this report. This
future schema will treat the five functions as the basic categories; and for
cuch of these functions, considerations of user needs and aquipment research

become requlrements and constraints to the information management model.

The Netional Science Foundation, which has been the pioneer in the fie)d, has
been publishing biannual surmaries of "current” research and development acti-
~.ties since 1948; in their reports, the research has been classified into the
following f'ive categories:

Information Needs and Uses
Information Storage and Retrieval
Mechanical Translation

Fquipment

lotentially Related Research

N EO N -

The disproportinnate growth of category 5 shows that the scope of the area ia
widening, and by now this collection of studies has all the earmarks of a
"miscellaneous” category. When the studies included in this category are
sorted out, it becomes evident that a redefinition of several other categories
has become overdue. For instance, three of the areas subsumed under "Potentially
Related Research"” - Character and Pattern Recognition, Speech Analysis, and
Linguistic and Lexico-graphic Research - can be classified as indexing and
abstracting processes. They can also be subsumed under the Formulation of
Requests and are closely connected with Search Strategies (see Figure 1. ).
These toplcs as well as the research in Artificial Inteclligence and those
categorized as Psychological. Studies (also listed under "Potentially Related
Research"} are no longer potentialiy related. They have become a very core of
the research field:

On the basis of current research and dz2velopment activities, a regrouping of
functions is urgently necded at this time. Furthermore, due to the "in fiux"
nature of this new field, the intcrrelationship of the above topics should be
periodically re-evaluated. _e discernable trends wvhich indicate that a change
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in éonccptnh]jzntjon ol the system is called for also indicante cost directions
vhich the information manageoment rescarch will take in the future. It is,
therefore, necessary to provide a conceptual framework with the flexibility
nccessary for updating the emerging schema. The predictions for future direc-
tion and a preview of the next iramework will be discussed and documented more
fully in the section.on trends. For the present synopsis, the research activi-
ties in the information management arca arc divided into four major categories:

1. User Requirements and Needs (including selection of information)
2. Reduction (indexing, abstractiug and storage)

3. Search Strategy (including formulstion of requests, translation)
4, Bquipmert

n

The firet category, "User Requirements and Necds," includes studies (such 1s
surveys) on user groups with respect to their needs for formally or informally
obtainable information, pubiication studies {(kind and quantity of published
material with or without user evaluation of its usefulness), studies on com-
rmunication processes, etc. Maony of these studles sorve to clarify the criteria
for selecting ideas, hypctheses, guestions, arnd {acts to be entered into the

information store.

The second categery, "Reduction," includes studics covering the data reduction
process through which selected material is prepared for input to the computer

either by marual or machine abstracting or indexing techniques.

The third category, "Search Strategy,” includes studies on search strategy as
well as linpguistics, parts of artificlal intelligence and mechanical transia-
tion. Mechanical translation may alsc apply to the "Reduction" category. It
was included here because the concept of search strategy is defined to be
brosder than just "retrieval.” fThe computcer not only scarches and retrieves
facts and documents btut, by manipulating the data, performs s more sophisticeted
function: it may eventually be able not only to update but to change its own
stored data configurationg. Most of the linpuistic research has a direct
application tc the formulation of the requests for information and to the ways

in which the computer searches for it or correlates the existing information to

i
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ansver the gquestion of the user.

The fourth categery, "Equipment,” includes at this time a gamut of studies on
equipment. /flthcugh these studies emphasize the hardware more than the soft-
ware approach, the strictly hardware spproach to information management problens
{s renerally on the decline. Yquipment rescarch is being conducted more in the
contez: of broader iniomation management problems. However, the number of
studies showing the development and refinement of very specific eguipment is

still sizeable, rcquiring a scparate catepery at this time.

The following four tables rerresent & brief synopsis of the agencies, names of
contuct people, aveilable at this time, research topics, sponsorship, and esti-

mates of the size of the research effort.
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Table 1.

CRGANIZATION
Contact Fersons

USERS NEKDS - SELECTION UF INFORMATION FOR INFUT

TOFIC OF RESEARCH AND DEVELOFMENT

COMMENTS (Sponsorship,
Size of Effort¥, etc.)

Mmerican Psychological Assoc.
William D. Garvey
Belver C. Griffith

Arvthur D. Little, Inc.
Jerame Hermniter

Bolt, Baranek & Newman
J.L. Licklider - now at ARPA
E. Fredkin

Case Institute of Technology
Russell Ackoff

Herner and Company
Saul and Mary Herner

Institute for Advancement of
Medical Coammunication
Richexrd Orr

Steps sclentists take in recording and
publishing scientific treatises - use
of research made by the discipline -
do papers or talks appear in lopical
sumaries and formal literature!

System analysis of potential U.S. Seience
information system - experimentaticn with
varying degrees of centralization of in-
formation ~ find optimum degree for dis-
senination purposes.

Man-Maching Commmunicatlons

Mensurement of value of recorded

information.

n. Determination of Usefulness of the
Hational Imstitule of ilea’+*h/National
Libraxry of Medicine Translations {ram
fazeion,

b, Faotors which infiuemce announcement?,
avallability, and mblicatlion of
selentific infonnstion.

a. Fre-publication dissemination study

b. Selection procedures for input ~
consistency of ratings studied.

Naotional Science
Foundation « small

Medium

Council on Librery
Resources « medium

National Science
Feandation ~ small

Haticnal Libmewy of
Medicine -~ muall

Hationnl dScience
Foundation -~ small

J.S. Department of
Health, Edusaticn
and Welfare - small

% Small = estimated to be under $500,009; Medium = estimated te be from $500,000 to $1,000,X0;
and large = estimated to be over §1,000,000.
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Coateat rorsons

- GRLESTION OF INF
(CONRLIUED)

fATION FOR INPUT

TOPIC CF RECHANCH AND LEVELORMENT

COMLEENT

S (Sponsorship,

Size of Effort,

Jona I. dhcampzon, Inc. ?

i ....‘.'rc,,a.a Purcouw of Standords

Eile) Marden

Stanfoid Yoseereh Institute

Jerre D. lioe

Qv

Systen Pevelonment Corporatlon
R. Harringlon

du.‘.ra.\ano...f.muJ.u.dovﬁoﬁ.whoa
D. D, I MHC w3
¥. Glazc
Dlck r,?:ncw.

.Study of diszsueination of federally

sponcoved vescerch - 12 Universities
end doravics ccross the couatry serve
as vepiconnl techiniecal report conters -
cach will oo ﬂ.w amilable reports by 3
Tedsral ogencles (G0%) DOD - AEC - NASA,

a. Oystea annlysis of O0ifice of Tech-
nicol Oarvices feasivility of
csiobliching Depactuont of Ccamerce

as clonrlez nouse for technical
inforration.

p. Iiceds
Adpinist

aurlysis for Food and Diug
tration

"Aumaented Human Intellect Study”
man-machine reletion vetween problem-
solving and autcmoted muo.

a. futcrated infonmation processing
for ncdical infuimation systems.

b. Develop-ont of prototywpe support
centor for medicul rescorch.

¢c. D_cearceh on patient data autasavion.
reguiraioents

and

Treliin iy drtciminnticon of
Tor mrchire retricval of cose lovw
hra.»v.n:—.»_n u LANT N

Szall

various sponsors -

mediun

various sponsors -

mediuwn

Self end U.S. Air

Office of Scientific

Resecarch -

Hediun

Srall

small
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SOTION OF INFCRMATION FOR INFUT
{CornvED)

TCPIC OF RESDARCH AND DEVELOMMELT

NOREAN

COISIiiTs (Sponsorship,

Universiiy of Illinois
Charles E. Osgood

Un'versity of
neeltl fosenrch

3
Richord L. Maierx

chigen, Mental
T

Structure of network of rsychologzical
Journals - cross-citations - rattern
of information exchange - considera-
tions which psycholozists have for
thelr Journals.

Infornratica inmut overload in wamo
Jibrary.

Size_of Effort, ete.)

Liational Science
Foundation - small

ot
Small )
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Table 2. REDUCTION OF DATA FOR INPUT AND STORAGE (EXCLUDING LINGUISTIC RESEARCH)

ORGANIZATION
Contact Persons

TOPIC OF RESEARCH AND DEVELOFMENT

COMMENTS (Sponsozship
5ize of Effort¥, etc,

American Institute for Research,
Pittsburgh

Datatrol Corporation
Hugh P. Donahue
William Hammond
Arthur D. Kirsch

Documentation, Inc.
Mortimer Taube

General Electric
National Library of Medicine
Seymour I. Taine

Herner and Campany
Saul and Mary Herner

IBM Advanced Systems Develomment
Mvision, San Jose
Marjorie Griffin

National Buresu of Standards

Guidelines for indexing.

Camparison of ASTIA-AEC descriptors
with the se to find campilers
?ac»émn.«mw.

Experimental report to the Atamic
Energy Commission on miclear science
abstracts - abstract and citation
Journal with machine producing index.

Medical literature sis and ree-
trieval system (MEDLARS) = compilation
of bibliographies.

Index format - telegraphic abstracts -
cross indexing.

Bibliegraphies - permutation indexes on
70k - Thesau.us building - generally,
mechanization of library cutines.

Abstracting of articles for broad and
specialized classification with Westera
Reserve System - GE 225.

Small

Small

NASA, USAF (Rome) -
large

National Library of
Medicine - large

USAF, Office of
Scientific Research =-
small

Self - small to
medium

National Institute of
Health '‘and American
Diabetics Association,
University of Minne-
sota = large

* Small = estimated to be under $500,000; Medium = estimated to be fram $500,000 to $1,000,000;
lerge = estimated to be over $1,000,000.
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Table 2. REDUCTION OF DATA FOR INPUT AND STORAGE (EXCLUDING LINGUISTIC RESEARCH)

ORGANIZATION
Contact Persons

( CONTINUED)

TOPIC OF RESKEARCH AND DEVELOPMENT

COMMENTS (Sponsorship,
Size of Effort, ete.)

Ramo-Wooldridge, Division of
Thampson Ramo Wooldridge, Inc.
Harold P. Edmundson
Paul L. Garvin
J. L. Xuhns

L. C. Ray

S, -.tem Develoment Corroration
Harold Borko
lauren Doyle

U. 8. PFatent Office - Research
and Development
D. D. Andrews

&.

a.

b.

C.

PACIR project ~ semi-automated coding

Autamatic indexing.

Inductive methods in semantic

analysis with the goal of develop~

ing reliability in campiling of

gemantic codes for sutamatic abe

stracting, cte.

Evaluntion of sutamatic indexes.

Research on statistical properties

of text.

Linguistic feedback.

techniques for chemical campounds
(insecticide) - information usable
in several different machines.

Council on Library
Research, Inc. - small

USAL, Office of
Scientific Research -
small

Small

Small to medium
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Teble 3. SEARCH

ORGANIZATION
Contact Persons

STRATEGY (INCIUDING LINGUISTIC RESEARCH)

TOPIC OF RESEARCH AND DEVELOPMENT

,,,,,

e g e st AN
Y ..c..wvM 5 y.w,hﬂﬁ.wt%u ay ¢ ,aﬁ.!t sk et LN.?..Y .d.i/
. ] [T : i

COMMENTS (Sponsorship N
Size of Effort*, etc.)

Adveneced Tnformation Systems Co.

American legul Data Processing
Association

Bell Telephone leboratories, Inc.
I.. D. Harmon

Camputer Associates

Douglas Aircraft Campany
Jim Mqrrison
L. R. Bunnow

Hervard University
Pr:ilip J. Stone

IBM - Advanced Systems Develomment
Division, Yorktown ileights

R. E. Nienturg

T. R. Savage

B4 - Thanas J. VWatson Center

Self-organizing file with adaptive
capablility.

Voice desk retrieval in conjunction
vith microfilm and Univec L490.

Canmputer reading of cursive script.

Retrieval requests - monitoring system
for file reorganization.

Started with mechanization of file -
then used interest profiles -~ relates
to pre-publicetion information
dissemination ~ use SDI - see IBM

Automated content analysis scheme.

Selective Dissemination of Information
(5DI) - coding and programming languages

Concept-processing: investigate possi-
bility of machine input centered about
a special kind of logical memory organi-
zation capable of supplying names or

sentences appropriate to certain requests.

Small

Ryan Electric; Transdats;
Univac, Sperry Rand -
aall

Self - small

Self - small

Self - small

National Institute of
Mental Health - small

Self - small

Self ~ small

* Small = estimated to be under $500,000; Medium = estimated to be fram $500,000 tc $1,00C,000;
Large = estimated to be over $1,000,000.
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Teble 3.

ORGANIZATION
Contact Persons

SEARCH STRATEGY (INCLUDING LINGUISTIC RESEARCH )

(CONTINUED)

TOPIC OF RESEARCH AND DEVELOFPMENT

COMMENTS (Sponsorshi
Size of Effort, etc.

w.

ITEK Corporation
R. F. Barnes
L. F. Buckland
E. A. Lipetz
J. W. Kuipers

Massachusetts Institute of Techno-

logy
Victor Yngve

North American Aviation, Inc.

(Autonetics)
J. D. Bledsoe

Stanford Research Institute

Jerre D. Noe

System Develomment Corporation

g, R. Simmons

b. Aikc M. Horman

L. E. Travis

S. 8. Shaffer
¢c. Charles Vossler

Leonard Unr

Thampson Remo-Wooldridge, Inc.

.. P. Edmundson
. Gervin
Kuhns
Rey

b
Qrr

Information retrieval system built by
grarmatic normaiization to get subjeat
index data.

Linguistic research leading toward
mechanical translation oi' language.

Pattern recognition - waveform data
and image identification - speech

Simultaneous interrogaticns of data
store with mulitiple responses.

a. Synthex - Computerized systems for
synthesizing camplex human cognitive
functions.

b. Complex learning by machine.

¢. Simulation of brain model.

Autamatic abstracting of English
languasge text to facilitate machine
searches.

Smell

National Science
Foundation - small

Self - small
USAF (Rome) - small
Self - small
Self - small

Self - small

USAF (Rame) - amall

Why
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Table 3.

ORGANIZATION
Contact Persons

SEARCH STRATEGY (INCILUDING LINGUISTIC RESEARCE)
( CONTINUED)

TOPIC OF RESEARCH AND DEVELOPMENT

COMMENTS (Sponsorship,
Size of Effort, ete.

Western Reserve University
J. H. Shera
Allen Kent

"Current awareness” and "retrospective
search” varies search at seversl levels
of detail.

NSF -~ small

T
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Teble 4. EQUIPMENT ( INCLUDING OOMPUYER TECHNOLOGY AND DISPLAY)

COMMENTS (Sponsorship,
Size of Effort*, etc.

ORGANIZATION TOPIC OF RESEARCH AND DEVELOPMENT
Contact Persons

General Electric, Schenectady Reliability of electronic camponents -
W. E. Glenn also thermoplastic recording.

Herner and Company Electronic information and data sesaxrching
H. T. Heatwole and correlating devices.
Saul Herner

IBM, San Jose Walmut - large capecity random access
Norman Vogel document retrieval.

John Diebold Associates All phases of equipment research -
D. Blumberg state-of-the~-art report on equimment

for information management.

Massachusetts Institute c7f Phnoto memory - photo storage techniques.

Technology
D. M. Baumann

MITRE Corporation a. Demonstration of camputer capatility
E. M. Bennett to accept input of natural language
R. P. Mayer (8-year old level).
P. R. Bagley

b. Acceptance by cumputer of military
requests (cammands in basic English
and to take action in a simulated

enviramment).
National Buresu of Standards a. PIIOT - high speed electronic digi-
a. S. N. Alexander tal data processing system.
b. T. C. Begg b. RAPID SELECIOR - also input devices.

J. L. Pike

Self - small

Self - smull

Self - medium

Medium

Office of Naval
Research - gmall

Small

a. Self - small

b. Bureau of Ships,
Dept. of Navy -~ small

# Small = estimated to be under $500,000; Medium = estimatcd to be fram $500,000 to $1,000,000;

Iarge = estimated to be over $1,000,000.
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(THCIUDING CONMPUTER TECHWOLOGY AND DISPLAY)
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COXTNTS (Sponsorshin,

¢c. Joshua Stern

iticnal Cach Reglster

C. 0.
c- A>ro

AL 5.

Carlcon
Graften

Tavver

Rrdlo Corporation of America
Astro-Ilecironic Division
Cchen

N.“ m .

Joek } M

AaTel \ .
acie

1oual Farcou of Stendards (cont.)

c. Oseillcrvaph %3,: Tor rore rupld

print-cul - modific .ﬁoa of the
..._u.HmﬁoEamHqub punen - utility

~d dmprovement of the dlazo card
i peoek-a-bco deck.

notorhiranie nicro imoge - ctorag

2 and
rotrieveld of docuacnt images.

ICSI-FATIC - intelligence data systcn -
¢zvelorzient of inquiry congole: in-
telligenee annalyst vill be eble to

ciommiente his requects dlroctly to

the achdnae In sinolificd ,n:cu ish end

stondaed nilitoery teowmninolog

Transfer of grarhic duota on rmops, chmats

eud eoviel vhoucsuvariis to storege for
.T.T; retrlovel.

i W

Size of Effort, etc.)

¢. Self - small

Self - npedium

U. S. Anry Signal
Corps - croll
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P
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CHARACTERISTICS OF SPONSORSHIY OF RESEAKCH

Table 5 presents a synopsis of what is currently known about the major organi-
zations which spoiisor research in the information menegement field. Several
of these organizations also support in-house research activities in this area.
However, this analysis includes only their support of research efforts outside
the agency. In sddition to the speonsors listed in Table 5. there are numercus
sponsors who were not listed and who are supporting only one cutsi&e effort on
a budget less than $50,C00 per year. Ihe fact that many minor sponsors are
invoived in small research projects emphasizes nct only the erowing interest

in this type of research but aisc a certain degree of fractionation.

The most important characteristic of the funding of research activities in
informatisn management is that of joini sponscrship. This fact has far-
reaching implications for organications who are planning a major involvement

in the fielgd.

The estimates of the size of support did not vary bty sponscr from 1J01 t. what
isz known at this ¢ime sbout 192, This means that the funding remained reis-

vively coustani witrin the small, mediur, and large fineancial support categuries.

[95

The nuuber ¢f studies, ncwever, has increased for several sponsoring agencies,

lmplying e decrease cf support fuids per study. The aggregate suwrn of support

>

-

niilion; many of the support estimates

\JS

in no case was estimated Lo z=xceed 32,

4

&

hover around the million doilar figure. The UBAF and U.3S. Army seem to be

providing the largest’ suppert for information management research.
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Coranste Inziltute of Techinclorr (tonether
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ik T ) C-lit. ) X 2 2
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wrrosw diinlotrs of Education X 2 2
1
!
.

..J
[

‘negdn Loteratery (MIT) . : »

~

v b e f e
[
[

X T 11
zrt Institute X - 1l
st. Mentoald Reellh - X - 3
(joinvly with saversl other cinencors,

vy

zuen as UG8, Ul.5. Atamie Energy Caxm.,

P Y
L B ] ', .
Lonr (CH1), ete .)

Larze -~ Fras $5C0,000 - $2,5
Hediwz - Frem § 50,000 - $ 5
11 - Unders$ 59,000

Sourccs of Deta: IHaticnal Seilence Foundation, other descriptions of rescarch
pregrans end cenversations with resource personnel in the
Tield.
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Table 5 (Continued)
Estimated Size of Number of
Support Per Year - Studias
Name of Sponsor latest Estimste Spensored
Terge | Med. | Seall |[1961 | 1962
National Science Foundation (jointly with
many other sponsors like NIH, Universities,
etc.) X {Over 1 million|| 37 57
in 1962
Sperry Rand-Univac X - 1
U.S. Air Force (jointly with other sponsors)
Unspecified X 3 3
Aeronautical Systeams Tiv.
{Microwave Tech. Section) X 1 5
Aeronautical Systems Cammané X - 1
Air Materiel Cammand X 1l -
ARDC X - 1
Cembridge Research lLab. X 3 3
Office of Scientific Res- X 18 25
The RAND Corporation X 2 -
Rome Air Development Center X 16 35
Wright Air Develcmaent Diviasion X 2 1
U.S. Ammy {jointly witk cther spcnsors)
Unspecified (tcgether with Air Force,
Navy, Weather Bureau & NS¥) X 2 1
Eurcopean Research Cffice X 2 -
OACSI-{0ffice of Asegt. Chief of
Intell.igence) (ACSI-matic - RCA) X 1 1
Office of Ordnance Research
(Jointly with U.S. Signal Corps) X 1 -
Office of the Surgeon General
(University of Maryland) X 1 1
Research Office X - 1
Signal Corps X 2 3
Signal Research & Develompment eb. X 1 e
large - From $500,000 - $2,500,000
Medium - From $ 50,0C0 - § 500,000
Snall -~ Under$ 50,000
—_— ” ” ‘-‘:?:2: - R = ,,-T%-vﬂﬂm;&w‘j%;; E"”—‘-Wtf-ﬁz?‘ﬁl.}iA_}A
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Table 5 (Coatinued)

Estimatcd Size of
Support Per Year -

vy ~ Ty
RANECAE Vv s o Rl el !

Nunber of
Studies

Name Of Sponsor _latest Estinate S>onsored
layge | Med. |Small 1531 1962
Atomic Energy Commission X 2 2
U.S. Department of Commerce
National Buresu of Standaris X i 2
U.S. Patent Office (jointly with NSF
and Nat'l Bureau of Standards) X 1 1
U.S. Weather Bureau (jointly with
USAF, Army, Navy and NSF) X - 1
U.S. Navy (jointly with other sponsors)
Unspecified X 1 1
Bureau of Ships X 1 1
Cffice of Naval Research X 17 18
7.S. Office of Education (Jointly with
West Res and NSF) X 1 1
U.S. Public Health Service X - 2

Hedium - From
Smalli - Under

50,000 - $00,00D

large - Fram §SO0,000- + 500,000

50,000
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Before discussing the major, basic trends which emerge from this study and their
implicaticns, several problem areas which are receiving increased attention and
emphasis shouwld be mentioned. The publication lag of technical ard scientific
informaltion 18 a problem which may be alleviated through information mansgement
research; thia lag also hecames & serious stumbling-block to efficient and timely
utilization of the findings of research activitir~ in thisg fast-moving field. As
a result, much duplication of effort occurs. n addition, due to the relative
newness and rluidit)"of the field, the quality of research reports iz ., In-
formation about the generel purposes, specific criteria, the methodology and
£indings is seldom cleariy and explicitly stated. These difficulties are due
mainly to the larger aumber of exploratory rather than research studies. How-
ever, work is in progress at least to chenge the report format of studies to
provide more precise information.

Another eriphasis which is worth mentioning is the increased evidence cf interest
in inforuation menagement in countries other than the United States. However,
there seems 10 be much duplication of effort between the foreign and American
research. If American investigators are able to disseminate published results
of research, update them and explain them clearly, other countries may be able
to use the work as & starting point rather than having to begin from scrstch.

Three mgjor inter-related trends are discernible and should give direction to
the planning for participation in the information management area:
. A definite shift fram hardwere to software orientation;

. An Zincrease in amount, quality and depth of user requirement
research;

. Same changes in the conceptualization of the information manage-
ment Tield which may lead to a shift faam camponent orientation
to a system approach.

Only about 19% of the total studies in information management are devoted to
equipment research per se. As has been true of much system design and research
in the past, experimentetion with hardware problems tock place before the man-
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Tous, oL Tiaies wailch have been primorily interested in the hordware upprcach :
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are noaunlly torinning o subcrdincte these efforts te coitwoaz considerations ;

. T - .
rond B0 st exiens organizations ouch as IEM and G.E. ere Tooaaning imvolvead in

Looreloiies walldh dazand a more conprchensive concep un$i:av-cﬂ ¢ the infonsa-

~

.0h nIasllemons area.  However, there Qoss not seem to be ruch evidence of
cLoioilmeicn coeng perallel reccorch prosrais which are resortcd bty the sooe
vitio-.ies ia varicus problem arces. Ceogropshical separctvica o the lecatiens ?
wliere tho rezearch 1s done may account for sexme of this; Tut o 1ol of cozrai-

tc e evident even when membors of reseorch Loizs conducwing tnese
vixrioas studdes ere located in the seme diwvision or locaticn ol the large orgoni-
zoticn. Tuis fractionation moy elsc be caused by the feet ihiat when very specific
veennlceal Infeorzoticn mancgezent problems ocour, the orcerizaticns invelved nay
nave cpeclel capabllities and sikilis to solve these scmevhat discrete preblens;
waich, to their researchers, have tiie appeal cf represeating basic rescarch in

o esee O high specialization.

Toe veriety, quality end smount of user rcq irehhnts studies has delinitely in- ;
crezsed. Studies are nov coufined any lon c* to the eurvey tyre rocesseh which !
nad a5 its sole purpese to find ocul waat Informetion the selentictc nced, how
fact they nead it, aad whast they world be willing to poy fer tale service. Re- :
crchors in the user needs erca oxe berinning to seec as thelr dcnain the evalu-
orlon of the totel siétus of the nmoxc b*o“agy defined sclentific ccmmniceation

L eTewd. R stunles ras.o Feom uho :rdl-t~on;; survey tyne {(The fsrieun
Insllitule of Diole ical Scicnces) thveua ¢ "ulor:tio“g on the most efficient
GLoves of eenvrollzation versus decentrelisation of stored Inforuoiion
{fathar Do Livtle, Ine.) to studiec conccrning the steps winildh sclentists
el pugaiallielly wille theoy dizeover end formulate now relriionships of
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This last-mentioned type of user needs study may lead to a clarification of the

nature and formulaticn of the questions which the researcher and/or decision-

maker has to put to the information store. The decision whether the subject

matter is to be recorded at all (selection for input), whether it is to be
recorded and retrieved in the form of total text in nsatural langusge, or as

an abstract, or through an index of key words, unit terms, etc., depends mainly

on the type of service to be provided. In addition, the method for orgsaizing

the subject matter is governed to a great extent by its nature, i.e., does it
cover an established set of facts or ideas, hypotheses and notions, or a mixture

of these?

It thus becomes clear how closely the different functions such as the selection

of material for inmut to the store, the storsge organization, the search stra-

tegy, and the request formulation ers tied to the exploration of different depth

probes into the User Needs problem area.

Because user requirements influence #ll phases of information management research,
they must be viewed as the criterion framework for each of the five functions dis-

cussed earlier, i.e., selection for input, reduction, storage, search strategy and

request formulation (dispisy format can be included here). The exploretions of

problem arees and methodolegy should meet specific criteria made explicit by user
requirement reseerch. Equiment research will protably also have to be selected
and reported on for eech of these functions. Therefore, a type of schema can be
proposed which should reflect desiradble and growing trends in the conceptualiza-
tion of the field. Figzuxre 2 presents a prcjection toward this next step cf the
state~of-the-art study. If the pulse of change is felt correctly, user require-
ments andé needs will be the guide to research activities for central problem
areas (exumples listed) with respect to the five functions. Equipment research
will aliso occur and pe reported in connection with these functions.
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CRITERIA UoEn 12,000 S17) REZUIRENITS -- docwaents, facts, 1dezas, hypotheces, updated and
correlated ract conliruvoaticns, direct disscmirations Iian interest profiles,
cests, ete.
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