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decades because of five interrelated factors:

e (1) TIME SCALE CHANGES ’

L
\ . H ‘ The t.- 1 'F o ~ i ® 0. - . -
F N~ lme scale or inrormation gathering for decision-
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: 2 : . making and control has been reduced drastically. This '
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[ e . @ | change corresponds to inc: in ti . with whicl
f ) , g rresponds to Increases Iin the rates with which
o Wt competitive activity, international acer

z ggressive action,
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hange; in public opinion can deteriorate economic,

”

nmilitary, and political situations.

(2) CHANGES IN QUANTITY OF AVAILABIE INFORMATION

b

11 not be readable
this is the best available copy, and we feel that the document should not
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inere has been a dramatic increase in the amount of

wi
be withheld from interested readers on the basis of these unreadable pages a

the ERIC Clearinghouse at Stanford.

This document was processed

. information that is freely available (i.e., publisl

’{ | E , .cng,form or other), resulting in the characterization of
% ‘ the situation as an information explosion., This situation
| ,

-

has three dimensions of frustration:

(2) The impossibility of an Individual reading and

"

o
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| . m reme:mbering all of the literature that has
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. reasonable probability of being of later use,
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(b) The cconomic impossi
organizations processing for later retrieval the ,,,zﬂﬁ”
majbrity'of literature of probable pertinent interest.

‘(¢) The breakdown of traditional libreary tools in coping‘

. &fféctivcly with the detailed requirements of

individuals in identifying er rmation pertinent to z

given problemn.

“

CHANGES IN NATURE OF INFORMATIOH RJQU"RAW?\”S

The increasing complexity of
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the problems ofnsoc ety has
to a2 consequent requirement forinformation from an ever-
widening diversity of fields. This has resulted in the need
to achieve insight into otherwise obscure or uncertain
sitﬁations through thé use of large am;unts of fragmenteary
in fo;m“tlon from widely scattared sources.

CEAA ES IN IMPORTANCE OF INFORMATION SOURCES

The increasing internationalism of vnauctria educaticnal
“ 3

»

and political o?ganizatlons has been 1Eadi ng to increasing

-

'emnhaSLS on information -or deCLSwon- mazkirg and coantrol

.derived from many sources gﬁd geographic areas not rorne*ly

4

%

consmdered important, Tnis trend has increased the need

for obtaining -and providing information quickl Ly vaﬂch
heretofore coqu be transnwtted on a more leisurely basis.

INCREASE TN NUMBER OF INFORMATION PROCESSING AGENCIES

The four changes described above have resulted in various

o ~ -

agencies undertaking information processing and disseminz“in
functions. These.include governmental agencies, professional
and trace associations, universities, and profit-makine

industries, This treﬁd has led to an unquantifizble overlad

in processing and SchlCEb.
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changes, new tools, new communication systems,

new means of information organization, ard new means of disscmination have

been proposed and developed. Each in turn hos both helped alleviate the

. . . ) .
. . f .

problems, and uncovered new an Lnd”mcntal problcm :

(1) Influence of the Computer

?
.

~(a) Logical Capabilities

The use of computers to search indexes to large file =
based on logical combinations of subjecte has led to the
trend to increasing depth of znalysis of source materials,

5 : which in turn has increased the cost oI such analysis to

the pomnt whers few .organizations have the wherewithal
to process for their own use the informetion that

. . »
would be of possible use in the future. This has led

«

. .. . . to centralization of information process;ng activities,
i (4 N : . ' . ' .
3 ~.

) , Co - e.g8., by government agencies andé professionzl societies,

" and an attempt to amortize the cost over many users.

- But centralized services have been imperfect, and
decentralized as well as specialized inform

tion centers

Fh

!n

L Y9

- have been developed in an attempt to overcome some of

their limitations.

. ) (b) Processing Speed Capabilities
The ‘speed with wich com puters can search large files
" carries with it a consequent high cost, 1In dQ attempt
to amortize this cost over many users, there has been a

trend to utilize the batch processing capesbilities of

fa

o - o computers to handle as many questions as possible at

one time. But the consecuences of this trend Is a

decrease in effective speed of scarch, since time eladses




while a sufficient quantify of scarch requests,

Te

[

accumuwlated. This has led to consideration of how

time-gharing computers mzy be utilizeé to provide

search results in ;bml time. The procc sing speed
of computers has zlso led to consideration of how
whole texts may be searched to advantagze, But this
consideration brings up the problém of wvhether
algorithms can be dcve1o$ed wnich 2pply the test of

significance of Ln;ormatioq as opposed to mere

identification of words that may appear in a given text.

(2) Inxlvence of Communication Systens

Theoretically, this technology would permit the information

Foderq communication technology offers the opportunity to

4

transmit information in the form of data, voice, and images,

P

resources of all organizations to be shared by permitting
‘remote inquiry through an appropriate network mechanism. The

availability of+time~sharing computer systems with their

[
-

iegbility to tie into network systems makes it possible to

contemplate an inquirer sitting at a remote console

.
»

interacting with a multiplicity of information resources in
real time. However, in considering how to translate theory
into practice, it becomes obvious that und mental knowledge

is 1ack1no with re oard to the Lollowlﬂa quebt1013.

HOW can the differing philosophies of analysis ol

-~

T'§ource materials and differing means of vocabulary
control be ratlonullzed when several resources are

to bte exploited to serve a single inguiry?

/
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(b) What criteria would inquirers use in judging relevance

of information provided in an interactive mode vhen | )

1

networking systems employing modern communication
technology are Qsed? ,
i(c) What will the behavior of an injuirer be if he has
‘the opportunity to conduct information searches
personally through a console? What training problems
will be involved? What programs need be written to
provide an adequate con&érsational mode in this regard?

(3) Influence of New Means of Information Orzanization

.. The pressures for grester and greater penetration into the
subject matter of source materials have been evident as
. » )
the quantity of published information has reached the point

where traditional classifying and indexing methods are not

~

able to provide literature search results with the precision
; 3

relevancé, and quantity limitations being demanded., In other
Wwords, the requirement for precise specification of problems

‘r

.7 and questions of inquirers has led to consideration of

corresponding means for precise specification of the subject

.

matter of the source materials. This consideration has led
to increased pressure for subject analysis expertise which
approaches the expertise of the inquirer. .On the other hand,

the personnel requirements for processing the increasing quantity

-

. 0f source materials have not been matched by available skilled
manpower. Consequently alternative methods of processing have

been considered, proceeding successively through the use of:

.

(a) generalists rather than specialists; and

.
-

,e
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(b) - automatic means for znalysis of information,

involving either portions or the cntire text of o

-~

" the sonrce materials.

[ 4

Study of the results of application of both of these methods

indicate that imprecision and inconsistency in analysis is

i

ot avoided, leading to uncerteinty in the exploitation of

large’ filus, Accorcingly, other means have been sought to
overcome the consequences of  this uncertainty, Explorations

have resulted in the developridnt of various vocabulary control

and search strategy techniques, - Testing and evaluation of

)

these techniques has become a matter of increasing attentiom,

leading to the identification of increasingly fundamental

'problems'relating to:

(a) - the nature of information transfer from source
SNe )

materials to the inquirer;’

the criteria for relevance judgments of inquirers,

[

-+1v. and their dependence on incremental learning;

.

(c) the nature of concept formation; and most basic

4

{d) the learning and thinking procésseé.

Iﬁfluence of New Means of Disscmination of Information

It has been interesting to observe the development of means
fbf'diséemination of information in such.a manner as Eo'
corréspond selectively to the "profile" of interests of
inquirérs, thus keepiﬁg them informed periodically of
published materials in the precise areas of their

professional work. However, the changing interecsts of
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response to indications of changes, or even saturat

of interests, The nced for development of means for ) |
'.f—"“

v

observing inquirer bechavior without undue interference with
[

:

normal work habits has led to consideration of the methodology

. of the behavioral sciences. But this methodology must take

.into account the fact that the average .informaticn user can

spend only minor fractions of his time relating to infor-

mation services, Accordingly, the mass effects of new
dissemination methods can be'discerned only with large

populations of users, leading to the need for the careful

application of statistical methods to discern real effects

s and their significance. | !
»

The foregoing have stimulated consideration of matters relating to

the traditional librafies, and the very significant investment that has

-

‘ ~. .
been made by society in their development and maintenance. Increasing
o o : ]

demands for library service, even of a traditional nature, have led to

1]

investigations of how thesnew tools and communication systems might stream~

-
)

line these functions, which despite the growing importance of information

storage and dissemination cgnters,'still is the main insérument of society
for democratic access to re;orded knowledge. Resulting has beeﬁ the appli=-
cétion of computers.and.other data processing equipment to the control of
c¢irculation recor&z, serial records, and even to the conversion of catalog
'ihformation to machine-processable form. Initially this latt;r application

was considered for purposes of convenient up~cating and publication of
book catalogs. Howéver, the availability of this informatio; in-machine-
Processable form has led to some effort toward providing real-time access
by library users, Ané attempts have been made to exploit the logical

capabilities of the computer for identifying books and monographs in a

10

P




. +analysis of books and monographs, a problem that is far from trivial,

’

manner that is analogous to the way in which they are used for information

.

retrieval in depth for documents and published papers. But the paucity of

. Lot

subject ubadlnps normally provmded during subject cataloging has nade this-

approach unrevardlng. So metheds are belna inves: léatcd for more detailed

The advanced communications technology has been exploited in
‘connection with' interlibrary loan procedures (the traditional library '
response to resource-sharing requir=ments). The location of desired

materials has been facilitated by the méchanism of almost real-time communi-

cation systems such as teletype. In addition, image-‘ransmission systems

-‘ '

are being considered for the provision of copies of materials without

physical removal from existing collections.

w »

But the services that are emerging and will develop are much more

costly in visible expenditures than traditional activities, and the question

~

must be explored regardmng howr to market thesc services, either through

!

.

; filLlng.overt requirements or through sti mulatlno interest that did not

exist before, This has ndt been & trivial problem, since’ the library.

.function has been considered to be free to society ever since the principle

was establis! ed by Andrew Carnegie toward the end of the 19th century.
There are also legal iuplications, involved in the application of
the new technology in the 1ibrary and information sciences. The convenience

of PrOVldln° copies of publlshed materials and the accelerating trend to-

'  ward conservation,of storage space through the use of microform brings up

-

consideration of violation of copyright through promiscuous processing,

“"copying, and transmission of such materials. This legal problem, and the

related economic problems is causing concern and investigation of the

.

consequences to various elements of socfety: the publisher, the authors,

.

and the user public.

[l




g m S —— et gt : 0 :
o e R e oy e T T |

: . ) ~ B. The library and Information Center of tne Future

L

i S o 1. Introduction L

Tuformation science programs are being designed to respond to the .

problems incurred by the information e\bloclon by hypothesizing that the

“L-

‘library.which is to serve future generations is more than bricks and mortar.

It will not be useful if it is to be a book warehouse-~-manned by book

keepers. Rather, the library of the future must be created as an organism

‘for performing work, for provmdlna service, and for conducting research.

ThlS organlsm wmll be responsxve to the changing requirements of a dynamic

[ ]
b 3

field, with responsibllitxes in education, in rescarch, and in practice.

.*:'h The most modern and flexible mechanisms will be available for exploiting

recorded knowledge ir the interests of professional advances.

The director of the library of the future will be a 11brary and
j&\f . informatlon scmentlst an educator, and a research dlrector. He will draw

about himself a constellation of specialists from a number of professional

disciplines. _ N ¥
. - S . -
. Some new libraries have been designed modularly (to permit physical

. . . . .
. ° . .
. . »*

1]

expansion); functionally (to facilitate the 'performance of technical ser-
. yvices); reader-oriented (to better serve the client); and librarian-oriented

(to convenience the internal staff) The new programs must consider a new

.

need-~for a library designed for intel. ctual growth through research,
The articulation of information science programs is based on the

thesis that there is need for access to recorded knowledge that must be

) satlsfled by provxdlng rapidly, convenlently, economically, and with preCLSLon,

5"-'-‘»-—-——-... A - [ B
that portion of the current or previous literature that will be useful

1,

-~to a particular individual

N ' «= at a particular time

.
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--for a particular problem or interest

--and in a form that is useﬁul to him ; ' ' “} L
regardlessvof | | . . ; . L

--whéré it was generated

e=in what form or;languaée

-=0r ﬁow it must be located and processed
The utopian dream is to have informatioﬁ available on the day of publication,
‘neatly translated intq one's ﬁother tongue, and paékaged in quanta whiéh
are of infinitely variable size and eaafent.

The translation of this dream into-aiprogram involves changing'

-

concepts of information handling. "Some of these concepts are discussed in

the foliowing:

~ H .

a. Information as a Physical Commodity

r

Library materials, including books, periodicals, and reports,

Co- .~ -have traditionally been stored physically on shelves and

4.§e1ected on a “custom" basis, either by library staff or
..by tﬁe reader. 'In more modern termé, the sigﬁificant amounfs
jof libfary materials to be.ﬁpved into and out of storage can
" be conéideredlfrog‘an industrial engiqeering point of view as:
:}(1) a warehousing and materials handliné problem,
 with selection, deliyer&,'and return to storage
-jconducted mechanically o o
!' (2) .g manufacturing problem, Witﬂ materials stored in
| idcroform, and access provided locally and to
distant locations through:
. ' '- (a) provision’ of returnéble'copies'by mail or other
‘physicai means of transfer
(b) provision of disposable copies by mail, or by
| © telecommunications tcéhdiqués

i
i
H
i
.
- '
.
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c.

(c) transmission of materials by means of television
téchniques with option of preparation of copies
locally from the face of caéhode ray tubes

(@) stocking of subwarchouses with microform copies
" and providing access to information via mail or

telecommunication media.

Information Retrieval as a Data Processing Problem

The available stockpile of information can be considered

in modern terms as a data processing problem, with various
types of equipment available for manipulating indexes to the -

physical storehouse of informatiou from 2 multidimensional

»

. point of view. By this is meant that source documents may be

characterized from more than one point of view and also

~

identified for delivery by combining more than one aspect of

subject matter~--by applying clerical, mechanical, or electronic

"means to perform selecting and correlating operations.,

Information Retrieval as an Intellectual Problem
In traditional terms, the library activity has been an art,

with analysis of documents and reference services considered

to be techniqﬁes which are learned through apprenticeship’

after suitable training. However, the greater demands being

Pplaced on the library have resulted in the realization that

specialists in other fields can make a significant contribution

.-

to the intellectual problems facing the field.- Accordingly,

there has been an infusion of linguists, logicians,
. ’ .

o

mathematicians, electronic engineers, psychologists, and

. other specialists who have been considering means for the

T e
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solution of thcoretical and practical questions that are en~

"work 1eading‘to the development of more sophisticated automatic

-

countered in communicating via the written record, These

.
e
£}
»

specialists have been deeply involved in the forward reseazch

oo

informatlon retrieval systems.

'The Library in Terms of Technlcel Processes

.

A 1ibrery represents different things to different people.

To many library staff members, the library consists of a number

of technlcal processes 1nvolv1ng selection of books, periodi-'

’fcals, or other materials; orderlna of materlals' blndlng,

cataloging; copying; etc. ' These technical processes can be

[

considered from an engineering point of view as unit operations,
” » ‘

‘which are conducted in a "production' environment, vith modern

. .

' business methods being applied to carry them out and to keep

)

track of them. Various methods of automation are now being

-

considered for each technical process of the traditional tech-

' hiques and for miny of the unit epefations newly identified

4
1 d
.

‘in more modern approaches. - .

.

[}
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2. Development of Campus-Based Information Systems

Ly

P

VA -~ The scholarly community is becoming increasingly aware of ite infor-
.o, . ! .
' [ 4
mation environment. This awareness has been stimulated by a number of

."factors, not the least of which is the increasing realization that keeping

.t up to date through reading the book and periodical literature in its
classical form is becoming less and less convenlent as the scope of interest
,0f scholars becomes increasingly lnterdlsclpllnary and the quantlty of

literature of potentlal relevance becomes greater.

L

Communication among scholars through personal contacts, lthouOh

-
“

. :',: increasrng dramatically, is not llkely to prov1de assurance that even the

most frultful contacts can be assured in a tlmely way throuoh serendlpltous

dxscovery of communltles of interests. e

An impressive array of centralized and specialized information services,

\\ { ) both discipline~ and mission-oriented, are avallable under development, or
] .

belng planned, It haslbeen-hypothesized that these services will be

.

' augmenting or, in some cases, replacing the traditional library services
- . B § . '
that have been used by scholars in many or even most fields of endeavor.,

[

’

But exploitation of each of these new services, many computer-based, involve
overt expenditures of fundsxwhich, in a university, may often equal and,
- sometimes, exceed the budoets for purchases of booxs and other materials

of the llbrary system. These overt exnenditures, when multiplied by the

) number of serVLces that are mnow, and may soon be avallable present a budgei

. n.

dllemma that has’ not often been contemplated serlouslj by university

admlnlstratlons.

PR

It is not enough to say that funds are not available to support these

new services that will be demanded by the scholarly‘community. Rather,

SR like Che conclusion reached in contemplating increasing budgets for conventional

3 .
e . e -
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. 1ibraries, that some academic programs cannot be maintained without ready

access %o-adequate library collections, so it may be said for these new ser-

vices that some programs should be excluded from the curriculum if ready
access to these new services cannot likewise be assured,
Nor is it enough to rely on grant support to establish campus-based

information centers, since interest in services from these centers stimulated

) during the grarit period will have to be satisfied following the period of

" students are to be ﬁiovided with the most effective secondary information

‘sponsored development. °

Rather it is necessary to predict’the dimensions of the information

problem; to design an information system which not only brings replicas of

files to the campus but also provides remote access to other files when it is

more convenient or economical to do so, and to develop plans for fimancing

’ - [
.

~ the operation of the system.

"In developinglsuch plans, the starting preﬁisé'mhét be that faculty and

SN ‘ ’

‘-

services that may be technologically feasible, It is known that any given

.

"edicational institution will never be able to create such services de nova

L

and that each would always wish to interrelate, on some basis or other,

with many discipline- or mission-oriented services. This relationship

4

‘would involve acquisition of, or remote access to, search-ready files,

mostly involving the use of computers for exploitation purposes.

-+ It is assumed that the costs of providing such service at the level

~and frequency desired will eventually exceed the ability of the imstitution

to cover such costs when the expectedllease, royalty, capital, and operating
expenses are all taken into account, once the period of sponsored research

has passed, Accordingly, a basis for amortizing basic operating costs over

L

a group of users larger than any single educational institution must be sought,

[
o
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Accordingly, successive expansion of the base of Users must be

considered so-.that resource~sharing economies may be achieved., .o

R

But, it has become obvious that many, or most, organizations are not

. ¢

‘willing to pay the full costs of obtaining services unless a "one~stop"

. sexvice is offered. That is, assurance is demanded that the services to

users-are based on exploitation of all of the wesources relevant to a given

interest. :
It is entirely reasgnable fq; fee—paYing_users of information services
to demand such aésurance, since otherwise other soqr@es would have to be
. exploited by the users independently, with attendant substantial fees, but

. without obviating uncertainty as to the extent of overlap in coverage among -
. the services exploited, '

% (4

This situation provides an additiomal incentive to the educational
institution to interrelate with as many services as are willing and able
A R : : _ \

.
. v

to provide access to their data bases for purposes of local or regional °
o : -. . ‘ -‘ s »- ° * . . ’ :l ' ; " . i- " : . ’ . . ’ .’ ,‘i.' * ’ v . - '
exploitation, =~ ° 0 ottt R TR L e
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C. Information Sciecnce and Learning

Discussions of the information explosion and its consequences have '’

emphasized primarily the increasing difficulty of any professional 5eing

able to read all of the published literature that is of interest and of

- zation in an attempt to reduce the amount of information that must be

assimulated by any individual to manageable proportions.

P

- consequence, This situation has led to a trend toward increasing speciali-

It comes as no surprise that this trend toward specialization has led

to increasing difficulties in communication among specialists., Furthermore,

1 L4

. the spéciélist, when he must exploit Iiteratu:e peripheral to his specialty,

finds it more and more difficult to use traditional library facilities to

. penetrate the subject matter and to obtain information relevant to his

requirements,

.
.t
.

. i * » ]
. :
s . - Lo ¢
04

“This probliem has provided impetus to the development of information

storage and';etrieval systems, involving the use of non-traditional techniques

' and devices, particularly computers.

'," fnformation overload has been, and continues to be,

N

+ . ”,

However, there is another matter that may not be as evident that is

[ 4

teiated to the knowiedge explosionléfoblem.' One of the consequences of
. ' increasing emphasis
on teaching of principles rathgr~thaﬁ facts, at all
coﬁtinuum. This ghift in emphasis does not relieve the student frém the

burden of being able to locate facts which may be needed auring his

. educational experience and later, which relate to the principles he has

learned, and which can be related to the intellectual framework of the
subject matter that a student has acquired, This implies an increasing

burden on libraries and information retrieval activities to permit ready

-

fdentification of information on demand.

.
Wy . s

levels of the education




and devices, particularly computers.
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C. Information Science and Learning

. "

Discussions of the information explosion and its consequences have’
’ »
emphasized primarily the increasing difficulty of any professional being

able to read a11 of the published literature that is of interest and of

,consequence. This situation has led to a trend toward increasing speciali-

zation in an attempt to reduce the amount of information that must be

.assimnlated by any individual to manageable proportions.

It comes as no surprlse that this trend toward specialization has led

.to'increasing difficulties in communication among specialists. Furthermore,

[ L 4

. the specialist, when he must exploit literature peripheral to his specialty,

finds it more and more difficult to use traditional library facilities to

penetrate the subject matter and to obtain information relevent to his

.

requirements, S e e
"+ -This problem has provided impetus to the denelopment of information

storage and retrieval systems, involving the use of non-traditional techniques

. » 1]

Co S .
However, there is another matter that may not be as evident that is

related t; the knowledge enplosionoproblem.' One of the consequences of
informatien overidad has been, and continues to be, increasing emphasis

on teaching of pr1nc1p1es rather than-facts, at all levels of the education
contlnuum. ThlS shift in emphasls does not re11eve the student from the
burden of belng able to locate facts wnlch may be needed during his
educatlonal experience and 1ater, Wthh relate to the pr1n01p1es he has
learned and which can be re1ated to the 1nte11ectua1 framework of the
subject matter that a student has acqu1red This implies an increasing
burden on 11brar1es and 1nrormat10n retrleval activities to permit ready

] l;'.‘ i

1dent1f1catlon of informatlon on demand ’ . T ‘ . 1
|
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The problem is complicated by another factor relating to this shift
in emphasis. When certain information has not been provided to a student,
during his educational experience, questions directed to the librarj or

information center are no longexr based on a "recall” function, since the

¢ student may never have been exposed to the information which he wished to -
. ﬁf ©+ Jlocate. Rather, questions are now derived from.the student's knowledge
' |

of principles, ‘leading to the identification of claracteristics of the

' 'desired information rather than the information itself, This change in

" the nature of question-zsking leads to 'the requirement that information
stored for later retrieval must be analyzed in sufficdient depth so that ST

'. this new type of question can be asked with some confidence in effective

3
.

.. searches being performed. ' , . o _ -

- »

More and more, then, learning and information retrieval become inter-

related as the. information explosion develops further, with an incréasing

-~

_requiremént.that students be taught how to exploit effectively the libraries
' . , - » . ' .
of the past and the informaqion centers of the future, How to infuse into

v?*-the’educational experience a thorough knowlédge of the library and

. - '

‘information gciences of the future, is a'chéllenge that must now be faced.

The increasing availability of time-sharing computer facilities has

made it possible to consider the develppment of conversational progréﬁé ’T"'"“'“nﬂ
* which provide'instruction regarding formulation of strategies for exploiting

computer-processable files. Although several such efforts are now.underway,

- . tﬁk programs are still untested and not generally available. However, it

may be anticipated that as these programs berome increasingly évailable,

there will be stimulated a demand for on~line files, so that searches may

be performed by an individual through a console following successful

.

. negotiation of a search strategy. This, in turn, would lead to demand for
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1
 provision of images o

f printed materials via a console, }resenting a L
requirement for image transmission capabilities from remote locations. "
. ‘ . . : -- . . . . |‘ s . . ‘ l -




D; Media Implications

R
L)

in media involved in the 1ibrary'and information science field, with

-?'y'j regard to: (1) generation and storage of recerds; (2) inquiry; and

. (3) response to inquiries,

© . (1) Generatlon and Storage of Informatlon

PR T Tradltionally, the printed page has been the prlmary

{

L medlum for storage of informgtion. Although thlS ‘medium

Wlll probably continue to handle the bulk of storage B

- 7 7 - requirements, other medla are belng used increasingly

! . .
including; fllm (1nclud1ng mlcroform) magnetic tapes;

o -, -n - ‘

. and discs. | PO PR
i 1(2) Inquiry ' O S e, BEIEEI
{ ) ;,ﬂv e Reference to informatxon-locatlng tools has tradltlonally been
A Tty v

dependent on printed records, e.g., catalog cards, and

,';:: ¢;_pr1nted indexps‘ However, it may be expected that

;increasing use will be made of consoles, which permit

- »
;.direct'inquiry via other media, such as keyboard inputs

L ':' ,;" to computer~based files or cathode‘ray tube displays which

from avallable alternatlves.

(3) Response to Inqulrles

Tradltlonally, dellvery of materlals in response to

WL . inquirles has used the medlum of hard copy. Now, the
. . opportunity presents itself to display images via consoles

{ wzth an optlon to produce hard cooy locally. Also, for

wi o - materlals stored in an audlo medlum audlble SLgnals may be

H e ..
™

.
N

transmitted in response to an inquiry. = = o

L ' From the foregoing, it may be obvious that there has been a shift

permit“formulation of requests based on light pen selections .
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A " ‘The technology that permits gémmuqication systems to handle these

‘media has been developed to the point where it is possible to demonstrate

the efficacy of such approaches. However, the economic impact of such’ Ly

. :

technology scems, on the surface, to be destructive. Nevertheless,
.o - , . o . | ', .
«. .network development to permit the provision of data, voice, and image transmissicn

llzbapabilities is contemplated as the way to share costs (as well as information

resources), so that, given full 1oading'of éhe proposed and developing

i_;isystems, the cost of each use should be wel% with plausible limits. L

.

The development of a telephone network, which has illustrated this
. |

'principle, provides.hope that media of various sorts can be handled

’ .

- . . . o v e e . e ot s . LY

‘;'f:efficiehtly and_economically.  R ol '-,'-.‘VJ'f
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