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This paper outlines brjiefly the developments in the area of mashine-readable
data bases, and to‘assess the impact of these developments on library”and
information services; and”thgﬁr relation to the Commission's national program.
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t‘ The Impact of Machine-Readable Data Bases

on Librayy and Information Services

.
v

Introduction . . .

¢

/

i - The purpose of this paper-is: to outline developments in the area of

_machineiTeadable data bases; te assess the impact of these developments on
. . . . ~ . . ) .
library and informatipn services; and to relate them to the National Program for

Library and Information Services that ha$ been proposed by the National Com-

mission on Libraries and Information Science. 3

3

First of all, one must know what a machine-readable data base 1is. It is

» .
an organized collection of information in machine-readable form. The collected

information may be of several types: bibliographic, or bibliographic-reclated;

natural language text; numerical; or representational. An example of a biblio-

graphic data ba%e is the MARC II data base of. the Library of Congress or The
Chemical Abstracts Service's «(CAS) Cdndensates tapes. The CASIA (Chemical

Abstracts Subject Index Aler%s) tapes, which contain subject index terms and
\

pestings .that consist of Chemical Absﬁracts citation numbers is a bibliographic-

~ » .

related Hata 'base because the citation number refers the user to other tapes

or ﬁard-copy sources “that contain the full bibliographic record for the cita-

tion. A natural lahguage text data base would be the text portion of the
' S
New York Times [aformation Bank which contains not the full text of the articles

.

* .

r . . £ .
from newspapeps but textual summaries or abstracts of «the articles. System

» !

50 for State Statutes of Aspen Systems Corporation, an cxample of a full text

~ ’ -
data basg, contains over 200 million words ?f statutc law in the form of full
s .
* : / - - -
text. fﬁxamples of numeric data bases are ntmerous but a familiar one would be
s, .
i -~ ”»

the UJ S. census tapes containing'current census data and produced by the’
- e .

: ,
Unitcd States Burcau of the Census. A data base that contains-not alphameric
2 ' X “

' )

e . .
. L4
’ -

!
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data but graphic or pictorial representations such as the CAS Registry «

Structur¢ data base, which contains chemical structures, is referred to as a

- .

representational data base. One then can see that there are many types of
data bases, containing many types of information which is represented in many °

ways. In this paper the term data base will refer to bibliographic

L]
,data bascs and no other types unless specifically indicated.r 4

?hc past decade has seen a considerable number of technological advances
and‘d;veLopmenFs in the machine-readable da£a'base’ffeld'and these have had
a-decided impact on thé\types 6f search services provided to users. Far more
data bases exist today than at any time in'the past, and far more users are

receiving search services from machine-readable data bases than at any time

in the past. Aside from advances in the areas of computer technology, storage,

. . 5 L.
and communications, the very simple fact tRat large numbers of machine-rcadable

data bases, (corresponding to many of the most heavily searched abstracting
and indexing services) now exist and can be searched is significant. This
was not the case ten years ago. We now have machine-readable data .bases .in
almosP all of the major fields of science and -technology, as well as data bases
covérlng news articles, legal cases and statutes, dfug and poison infgrmation,
etc. Efforts are underway and certainly more work is needed to generate data

\
bases that would provide community service type informatibn_such as consumer,*
day-care, legal aid, recreatjonal and lci§u;e time activities information,etc.

\ .
There are hundreds of valuable publicly available data bases and many more .

private data bases. The problem'is making them known, understood and used by

rescarchers and the public at large’
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Who produces or generates the data bases? They are produced both by
Q

! h ”

governmentaly sources and w1thin\ife private scector. Included in the pnivaté

sector are profit-making and not>dér-profit organizations such as ‘professional

-

societies. Although the government is responsible for the generation of

. ’

numerous data bases in many cases the actual production work is carried out
under contract by not-for-profit or commercial organizatjons.

_Many of the largest and most heavily used data bases were p%oduced by the
) . h '
federal government. Some cxampléswof these are: The MEDLARS (Medical Litera-

ture Analysis and Retrieval System) tapes produced by the National Library of

Medicine; the MARC IT (Machine-Readable Cataloging)‘gapcs produced by the

Library of Congress; the ERIC '(Educational Resources Infogmation Conter)..tapes _.

of the National Institute of Educations the DDC Tapes (Defense Documentation

r
Center tapes) of the Department of Defense's Defense Documentation Center;

GRA (Government Research Announcements) of the National Technical Information
Service (NTIS) and STAR (Scientific and Technical Aerospace Reports) tapes
produced by the National Aeronautics and Space,A‘ministration. ‘f%eyfacf that

government generated data bases are heavily used/is a function not only of their
* \‘ : k . -
usefulness but also of tii/£9Ct that their production and use are subsidized
) R /
by thg gbvernment.

[ W ‘
Many of tWe large scientific, technical, and discipline oriented dgta

| - . -
bases have been produced by professional and technicalsocietles 1n the not-for-

profit paft of the private sector. Some of these are: the SPIN (Searchable

.

+ Physics Information Notices) tapes of the American Institute of Physics; BA-

\

- . . 5 .
Previews (Blologlgal Abstracts Previews) “of BioSciences Information Service;
' N

CA Condensates of Chemical Abstracts'Ser3icc; PATELL (P§ychological Abstracts

Tape hdition-Lca;éd or Licensing) of thg American Psychological Association;




)

i ) .

COMPENDEX (Compliterized Engincering Index) of Engincerifg Index, Inc.; and
METADEX (Metals Abstracts Index) of.the American Society for Metals. These
q§}a bases are produced within the privateASecto}, however, many of them have-

- /

had regggrch and development funds from the government which helped them to get /

/

’

started or to conduct research associated with systems or products.
The number of for-prokit organizations producing data bases .is small bq;//

some of the data bases are very important. Fof example: the Institute-fgf/

Scientific Information publishes the Science Citation Index (SCI) tape$ And the

/

. /
Social Science Citation Index (SSCI) tapes; Excerpta Medica is producéd by the

Excerpta Medica Foundation; the F § S Index of Corporations and Industriecs is

' produced bx.Brediéasts, Inc.z and the New York Times Information/Bank is pro-

duced by the New York Times. ; .

These are but a few of the machine-readable data bases /in use today. They

.

are generated by government, for-profit and not-for-profit’ organizations and

-

their orientation may vary. They may be discipline oriented, mission oriented,

problem oriented, inter-disciplimary or multi-disciplifary. There are many of

them and thg level of use is rising rapidly. The data bases may ‘be processei by

centers that provide services directly to users, of services may be provided

.

indirectly thrdugh brokers or service centers. The searches may be conducted

on-line or in the batch mode. ‘
libraries in several ways: it

Data base scarching has a direct impact o

-

-




-

. ¥
correspondence between the library's serials and monograph collections, and the

?

retfieved citations from data base searches; the library may expand or decpen
its serviees by offering data base search services from data bases it processes;
it may offer data base services to its clientele by functioning as an inter- : j

mediary preparing search questions and processing them via an on-line service

or through another center; or the library may function as a referral center

directing sits customers to the appropriate data bases and service centers.

Data bases rclate to the National Program not only with respect to the

service aspect, which bears directly on individual libraries, but also in areas

where NCEES has -specifically expressed sconcern. There is a need for training - R

programs to prepare librarians ang information scientists to work with data

x bases. There is a need for continucd federally supported information science

4

and communication science research which would affect data base use. There is
d necd to expand data base content to serve new constituencies. There is a need

_to recognize and cooperate with the private sector in the generation and use

of data bases.. There is a need for development of resource locators and docu-
ment delivery systems for closing the information retrieval (data base retrieval)

~ loop. There is a need for working towards a reduced raté for telecommunications,

J

~
{for informatioq/;naﬁsfer) in, order to promcte and expand data base use and

;.

provide service to a wider range of users. And, above all, there is a nced for

data base sharing via networks--including all sectors of the information

— /

¢ i . ’

community.
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Data Base Origins and Gcnqration

Why were so many machlnc readable data bases produced 1n the late 19604s

and early 1970's? A data ﬂase‘ﬂxlsts once a flie has been converted to
machlne readable form. A fLw data bases were generated spécifically for the

purpose of informatlon retrjeval,but because the cost of data input is high
C) . S ’
and could seldom be justified for purposes of retrieval alone many more data

he - - - ¥
bases were created as by-products of other activities.., Some were created

-

because machine-readable data was nceded as a component of a computerized

¢

process control or productionh system for publishing primary journals, indexes

v

or abstracting journals. -Others were created as a result of the fact that

computerized typesetting was used to produce a hard-copy publioation. Com-

»

%ave proved to be economic and effective tool's for producipg primary
'and secondary publications. Consequently, every time a publisher uses photo-

-
3

b

puters

<

file, once created, can'be automatically rcorganized, merged with other

machine-readable files, reformatted, and repackaged to meet the demands of

various markets. It is obvious that machine-readable files are considerably

more flexible and can serve many more functions than can hard-copy records.

_ The by-product aspect of machine-readable data bases is no longer. the

; B
e )

raison d'Ctre for many of today's major data bases. Many publishers or organi-

zations in the business of information handling have adopted a 'data base
approoeh" to management of their pfocessing systems ,and distribution of their
information files. In such organizations the data base management system
impacts all the 1nformatlon functions of the organization®-abstracting,
editing, indexing, authority files, productlon scliedules, sequencing of tasks

etc.--through to the composition and distribution of products.whether printed,

.

1

composition a potentlally machine-searchable file exists. The machine-recadable

o

T T




microform, or maching-readable.-PThe data base approach,[ﬁhiCh has been adopted - {”"1?-

by many publishe{é}asscrts that there exists, for each enterprise, an accumu-

lation of information that is pivotal to its operation. This concept implies
. - s '
that .the destription and treatment of such a collection®should not be oriented

1 toward specific processes but should be determined by the value and character

of the information itselM-~ An integrated data base usually means an organized

o

collection of computer-readable information in which the information about
each entity is recorded once in standardized form, and all access to that in- i
- formation is achieved through indexes and cross- referenaes to the baS1c record /
and the authorlty f11es that support it. (Ref No 1) An 1ntegrated data base /

management system thenm requires definition, design and standardization of the

data elements that comprise the files. .
"N

- .

* ) ‘ -
Technical Aspects--Data Base Formats and File Structures

Before discussing data base scarching and search services, a few distinc-,
Pd . ,/2*

‘ tions arc in order. It is helpful to understand the makeup of a data base in

-

terms of the records and data elements that comprise it; the difference between

-

the distribution format of a data base as it is provided. by the producer and’

> - -

-the format of a data base as the proccsso% has structured it for searching; .

- the meaning of batch, on-line and interactive; and, of course, the difference

between retrospeCtive-and current awarcness searching. Data elements. are.the

basic bu11d1ng blocks of data bascs In the case of bibliographic data bascs

- . . » N

spme of the gcnerlc nanies -of the elements may be author, tltle, Journal name,
/
volume number, issue number, date of publication, index term, keyword, abstract,

~

+ .publisher name, etc. The data elements are the smallest units or elements

f ~ that comprise the records {in this case bibliographic records) which, in turn,
‘ .

- n ‘
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comprise the~file. A searcher is permitted to access individual records within

-

the file or individual elements within the rcéords. Thus, onc can require
. - A -

i ) —— < v
specific index terms in a scarch question; the computer scarches the index

. . -\, L : )
portion of the records in the data basc to locate term matches and then pro-

L3

-~ duces the rccords that match the question. On the otﬁ%r hand, if the scarcher

_knows the citation or reference number of certain desired rccords hec may

g

. [
specify these and the records will be printed out or displayed.

. hi
It is possible to scarch specified data elemgnts witHin an entire record

_cither because the elements are identified or tavged with unique codes, or be-

cause the position of an clement within a record may specify thie type of cle-

, a

ment it is. Often a directory is associated with each record and it specifies
. . o K \
the clements that are present, their location in the record, and the length® _

, (number of alphanumeric characters) of the data content of the data element.:

The standard arrangement of data clement tags, data content, and directory

information for the records is referred to as the format of the record, and

¢
‘

the arrangement of the records on a tape or other media is referred to as the
. . o3 . .
file structurc or file format. ' :

oo .0
Unfortunately,file formats and rccord formats are not standardized nor’
., -~ .

arc the.definitions, contents, and representations of the data clements.

Librarians tend to define data elements functionally as seen in the MARC II

format of the Library of Congress, while information scientists generally de-

-

fing clements on the basis of content. Thgre arc almost as many data basc
formats as there are data- bases, which lcads to some confusion and ‘of course,

- * .
added cxpensc in processing tapes because it requires the processer of multiple
) .
tapes to cither devclop multiﬁié\§earch_programs, or to reformat all incoming

.




\ -~ tapes { a standard format. One important standard has been developed by the

.

)
Americé&‘National Standards Institute Inc. (ANSI) for interchange (transiittal)

of‘biblﬁpgrnphic records--the "American National Standard for Bibliographic

0

Information Interchange on Magnetic Tape." The MARC implementation of this
standard has been proposed as a Federal Information Processing Standard (FIPS)
and,barring problems, it will go into effect as a federal standard in

August 1975. This standard deals only with the format for records on tape

or the generalized structure but not the contents of the records. It does not
L ' »

define data elements or tags, specify required data elements, or specify data
. A

representation beyénd‘that of the required character set.

Most data Qascs are distributed by their producers to processors in the
form of scquéntially arranged records on magnetic tape. The processors may
cither scarch the file in the distribution.format or they may réformnt the

data base und store it on tape, disc or other media for searching. There arc.

conceptudlly two basic structures for scarchable files--sequential and inverted.

-

{In tact, there are other forms or physical representations of the busic structures,

’ «> . e ~ . .
c.g., direct access or index-sequential. There are also many ways of using several strud

] ¥ N
tures for different parts of the same data. basec.) In a sequential file records

“«
.

aré arranged in sequenge with all of the glements for a givcn‘record retained f
' . -

in one place and identified by the record ID. In an inverted file the search-

able data clements are sorted with all postings (rcé;rd ID's) that pertain to

a given entry (c.g.,/a; index term or tiLle term) associated with that entry.

! 14

Thus, for example, a}l ID's for records containing the term "CANCER" would be

posted .to that tcr#. When an inverted file is used for searching, certain

/
i

s a s . . .
designated elemcn?s may be inverted while other elements remain with the full

%
!




bibliographic record file which is used for pfdﬁucing thei output. rElements

: . ‘such as author names, patent numbers, and key words are useful search terms
-~ s :
and ‘so are inverted. But other elements are not ihverted becausc they would

be of Iittle or no value as scarch terms. Page numbers, for example, are not

v
[l

inverted as it is uanEely a user would ask for all articles that begin on

- page 422.° - . . .

-~

- . An on- 1uu3$ystcm is onc in which the user--through a term1nal--1s in

3

direct communlcatlon with“the central processing unit of the computer. An

.
. ”

. ~ {interactive system is onc in which there is literally an 1ntcract1vc two-way

communication between the user and the machine, and the time for response by
/7 . ! ’ ' . . ! .
the machinc is, or should be, immediate. On-line Searghes of bibliographic '

. data bases are“usually fun against inverted dictionary-type files. Ajbatch

proccssing system on_the other hand, is one in which multiple jobs or~search
¢ i <
questlons are’ "batched" together and run at .one”time: The search questions
F .
may or may not be entered v1a a terminal but they are saved until thc time of
- V)

the batch run. Searches~against a serially or sequentially qrrangcd file are

' -
- - »

usually run in the batch mode because the basic cost of sp1nn1ng the tape once

r-.

N
can be spread over several scarch questioens rather than requ1r1ng one question
tosbgar the total cost. There 1s, of course, some 1ncremental cost for pro-
P N ) ¢ L e T e :
cessing'fﬁe additional questions. ’ "1;
/ / .
} Retrospcctlvc and cUrrcnt awarencss searches dlffer with respect to the
urrentnegs of the files against wh1ch they are proccssed and with respect
. o the number, of times the quesiiongis run‘against the files. A retrospective
question is onc which,is run against older, historical or past files, whereas
a current awareness scdrch is run against only the current or most recent file.
. ¥
. (- ‘
ﬁ; -

o | ’ 43
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retEOSpcctive question is usually run once against a colﬁection of

A
many data base issues or volumes, while a current awareness profile is run

L] -

many times--each time against & different issue of the data base. Computerized

* current awareness systems are usygally called SDi1 (selective dissemination
of information) systems. Informatien is searched for and selected from the

file in-accordance with the users search profile. The output or search results

. arc disseminated to the user(s). In the case of SDI, once.a profile of the

-
¢

. users interests is developed and refined, it is run on a regular basis against
s

.

. new issues of the data base(s) requested by the user. SDI searches-are usually

run in the batch mode  against sequential files. After the SDI run is completed,

”

the tgpe is added to the retrospective file for the appropriate data base.
Several of the Oﬂ-linesc¥vices now offier SDI in addition to retro-searching.

Since they have t? process the incomihg new data base issues as they arrive

14 IE- >
in order to add them to the retrospective files,they can conduct the SDI searches
: | ,

at the time of that initial processing. 1In these cases search output can be
B , e

& -

disseminated to the user through the mail or stored ‘for later retrieval through

.
|

’ »
his terminal. Retrospective questions may be run in either the batch or on-line y

modes depending oh the system* where the question is processed. .In most cases
| -
| .

the file that is 'searched is in inverted form for fast searching. /

'
.

SDI and retrospective searches differ in purpose. The purpose of a retro-
. ' Q
searé?nmy be to provide the user with: a) a few relevant refercnces to become
0 ! - 7 B A
acquainted with a topic; b) a thorough coverage of the literature on a parti-

A9

* . ) - - -
cular subject 6T Thwone or more references that contain the answer to a specific
> - R

< v

quéstion. These searches are conducted on demand and in "past' or retrospec-
tive files. The completeness of the search question processed against the file
[

varies considerabTy with the users purpose. 4n contrast,SDI searches are

w0 w o

‘r
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conducted in order to keep the user up to date with the published literature

in his field. The user profile is usually designed to be as complete as
pos;}ble and to achieve high recall. The same profile is used over and over
agéinst new issues of the data base, ’ The profile is, ‘of Course, modified
over the course of a year 1f\changes in user ihterests or data base output

indicate the need. Since SDI and retrospective searches of data bases .differ
in purpose, comparisons of the two with respect to performance and cest_make
' v . -~

little sense. They are different services.’

Data Base Characteristics--Criteria for Use

. .

Subject Content

(R

-

There are many different data bases and their differences can be described

in terms of their characterisitics. It is on-the basis of various combinations
. .

’ , ] . . .
of characteristics that a user or center decides to search or offer services

-

from a given data base. Certainly the .first and most important difference 1is

that associated with the subject matter covered by the data base. A data base

- 5

with appropriate coverage is needed to effect a proper match between the user

questfon and the data base to be sparched. As described earlier, data bases are

' discfﬁline oriented, missioﬁ oriented, problem oriented, or even multi-diciplinary

or inter-disciplinary in character. Examples of disciplinary data bases are

'CA (Chemical Abstracts) Condensates, Polymer Science and Technology (POST), PATELL

(Psychological Abstracts Tape Edition Leased or Licensed) and MEDLARS (Medical

s

Literatyre Knalysis and Retrieval System). Examples of mission'oriented data

bases arec the Nuclear Science Abstracts data base profluced by the Atomic Energy

.

Commiésion and the STAR (Scientific and Technical Aerospace Reports) data base

N

of the National Aeronautics and Space Administration. Problem oriented data

.




. ‘ .
‘ Science Library of Canada usihg input that is seleqted from sgveral commercially

available data bases. An inter-disciﬁlinary'data'b se Qouﬁd b§ CBAC (Chemiéal

and Biological Activitieé) and two multi-disciplimary data bases are the

' :

Institute for Scientific Information's Science CiYation Index (SCI) covering

hY

’

virtually all areas of science and technolog},'a the MARC (Machine-Readable

Cataloging) tapes of the Library of Congress covéring most of the monographic

- »

A}
. literature processed by the Library of Congress regardless of subject content.

ot

Other characteristics of data bases that affect the quality, timeliness
/ .
and, tharoughness of séarch results and the cost of processing are: (a) the ]
\‘// type of source material included.(journal articles, monbgfaphs, reports, theses, # "

. .. . ~ . ‘ .
government literature, critical reviews, book reviews, newspaper articles,
- . ¥ . v

patents, etc.){ (b) completeness of coverage (cover-to-cover, selected articles,

selected issues of a journal, "a11" versus “"selected items' of any. type);
J .

.
A

(c) lapse time between the appearance of an item in «the primary source, the ) .
% . secondary séhrce, and the machine-readabl9 data base (ﬂote—that the machine- -
! .readable product may precede the printed secondary source); (d) indexinguggg-' ”g
i A7 coding practiées employéd (free language keywords, controlled and uncon;rolled '

| . , ,

| index terms, author titles versus augmented or edited titles, codes to indicate

subject matter, %ypes or“%yasses of any sort, etc.)ﬁﬂ&p) availability of ab-

LY

stragts, extracts or text on the data base for search and/or display; (f) data -
} elements included for search (access points) and/or display (author, title,
journal references, index terms, codes, cited references, etc.); (g) sizec and

growth rate (How many records or references are contained in the file from the
€ - ’

first ydar of the data basc through the last completed year?l)Vhat is the size

: : l \ ) ‘
N 4
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of an average record in terms of number of characters? And, what is the

.,
~ 0

percentage growth rateeof thé data base per year?); (h) freguency of issue or
- ‘ ’

- |
update (how often are new issues of the data base produced? --weekly, semi-

v

!

Another consideration is the data base's correspohdpnce with hard-copy

monthly, monthly, bimonthly, monthly, quarterly, annually, |tc.).

. . ’ s . .
publications. Some data bases have a 1:1 correspondence. with printed products,

»

i.e., every record contained in the machine-readable form exists in the hard-
- i

- copy counterpart. Some include all of the same referpnce7‘but without the -

1 - -

. L
. abstracts. In some cases the data base is a subset verSibn of the hard-copy form
and in other cases the reverse is true. A few-data base$ exist only in
- _ )
machine-necadable form hence, it is not possible to check search results against
\ ] .

\
a hard-co - - .

- . .

Data Basc Search Serviced — .

What services areprovided from data bases and who provides them? 'The
. _/
. servitcy most often provided are SDI and retrospective scarches in either the
. _’0 - . / . s .
on-line or batch mode. An addjgional data base service offered by a few organi-

. .

zations is a private library service. A service that is related to data bdse

—

searching but is,'lamentably, seldom offered by ghé centers that process data

JF bases 1is that of document delivery. .
N

- . "' - - - -
A private library service is onc that permits the user (individual or

.
(Y

company) to.crcate his own machine-readablefile either by designating that

output from his SDI runs be stored on his own tape or disc file, or by speci- j .

£ying other records (c.g., company Teports or items selected via his own

Ve
library searches) he would like to have entered into his file. He may have
. ' |
his SDI output $aved for scveral wecks or months until he wants to look at it

o .

\
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By .and then he' can indicqte which of the records should be retained for his sub-

sequent use. The advantage of thg system lies in the fact that every rccord .

4

in the users file represents his own judgement. The file is persohally tailored
- .‘ ' ~ .
and it is under his control.

’

-Closing the information retrieval loop requires delivery to the user of
relevant documents identified throdgh a data base search. In many ways it seems s
that the search itsclf is the, easier or at least less time-consuming part,%f .

the information retrieval task. All tod often a séarcher completes a successful

-

scarch only to be frustrated by the inability to readily obtain neceded 49cu-
mgnts. The process of document delivery includes two major components: the
i ~,

, identification of the source location of the document, and acquisition of the

» -

document. Delays associated with either or both occur often. One may ask, ;~
! . .
o Y

what are or could be the roles and responsibilities of the A &'I (abstracting

~

-and. indexing) services (the major data base producers), information centers,

and librarigs in the, document delivery process? Very few data base processing

cehters handle document acquisition. Generally it is left to the user to go

to his librdry to obtain copies or intqr-lib}ary loan use of a document. Closer

/ . . . ' . .
ties between the or@anieapidn that processes the data basc and the library that™

w .. .

2 » 3 - .

logates and orders the décdﬁeutﬂmight_simplify the problem. This hﬂ@ been done
Lok + o ‘ : \r

at Ohio State University's MeclanizedsInformation Center where documeh% requisi-

, tions ﬂmé handled by the center. What the user really needs is not ne$§ssarily

,

to be abld to acquire the document immédiaté;y following completion of a data . .

4

base scarch, he nceds to be able to by-pass all the intervcning activitics,\\%me

\ -
. .

.

t
lags,. etc. involved in locating the source and ordering the document. During
" . 4 .

1975 two data base prod@ccrsJ ISI and NTIS, simplified thé¢ document acquisiti

ERIC — v .
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. N process for documents cited in their own data bases. In the case of ISI, on-

line users of their data bg§0 through Lockheed or, Systems Development Corporation

-

(SDC) are now able to use the accession number to order full text copies of

— relevant items through ISI's Original Article Tear Sheet service gbATS). A
specific command is provided for the secarcher to order copies of desired items
diréctly on-line through the system. The article arder is subsequently trans-

mitted to ISI headquarters in Philadelphia where the orders are filled. Ordered

L4 P

items are mailed to the requestor within 24 hours.. A similar capability is
available for on-line ordering of NTIS documents.

Possibilities for solving the.document delivery problem include: (1) the
~ - .

o’

data base producer's maintaining copies of all documents cited in his~data base. .

as done By ISI and NTIS; (2)- the developing for on-line searehing of one or -
L scveral union lists of serials with holdings information. ' Lists could be pre-

2 .pqred on 4 national, state, gr regiona}nbasi;; (3). a national serials resources-
‘ center functioning as ; pengral‘depository. Any oné of tﬁése solutions would
" | ) :F?@prify the prébiom of knowing wﬂere_tb find the document.' The subsequent

4
3

ordering can be simplified because we do in fact have a nation-wide communication
network. The actual reproduction and delivery of the document is 4 separate
' .

L problem. ISI's solution via use of tear sheet copies is certainly a good one

and .takes carec of the copyright problem. The more common solution--the use of

/ CSpyipg equipment--appears to be-Tie casiest way of producing copies, though the

 legality still remains ambiguous. Facsimile transmission is used in cases where
o -~

fast delivery is mandatory but this technique is still very expensive. lowever,

»

if thcyHééional Commission were able to obtain lower communication rates for
4 -

information- transmission the expensc would be reduced. The most inexpensive

o .

means of transmitting copies is still the U. S. Mail Service.

. -
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\ "SDI is oné of the most successful information services developed in the
pa§t decade. A number of factors havé\}ed to the development of SDI: 1in-

creased availability of computers; the agtomatic generatipn of data bases through
computer typesetting; expansion of the worlds literature; and the increasing

cost.of labor-intensive information scrvi@ps,” (Ref. No. 2) SDI has also been

-

\
the primary use to which data bases were puk\in the early years of data base

\ )

. .\ . .
development. The‘reason that computer searchlng\<: retrospective data bases-did

not come into its own until the middle 1970s' is largely because only a few data

bases with a sufficient number of years worth of m;kerial to make retro-searching

A weekly or monthly SDI serV1cé_£r0m a data base durlng

\-month collect1on of a

its first year is pseful,buq a search of a 5-month or 1
|

_ data base is not very useful for retrospective search purppses. The situation

_has changed in the |past yecar or two. The use of on-line search services for

‘retrospectlve searchlng‘ﬂas grown by leaps and bounds. The number of on-line

Rd

retrosearches conducted in 1974 has been estimated to be 700, QOQ (eicludxng

\ ’ T
library functlon uses of cataloglng data files, e.g., OCLC) and the figure,
likely to be 1,000,000 in 1975. (Ref. No.3) Reasons for thls(fast.take-hold of
on-line services are: user familiarity with other types of on-line systems such
as airline space location.systems; thé availability of a.sufficient mnumber of
yeafs worth of data base cumulations to make fetrospective searching useful;
the relatively low cost of on-line searches; and, user familiaxgity of data bases

’

via prior use of SDI services.

.

Data base search services may be used directly by the end-user or indirectly

through cchters or brokers. The use of the term ‘center" refers-to organizations

. - -

that acquire and proces§ data bases themselves and provide services to users

who may be within their own oyganizqtion or outside of it. -The term "broker"




' : . -~

refers to a person or organization that searches data bases on-line at another

location or purchases data base searches from another center, for its own

. ’

customers. -The breker .docs not process the -data bases but does provide search
. AY

services ‘from them. Obviously, the use of a center or broker involves some

additional Eost. The ad@ed cost for the middleman must then be'offéot by tﬁg '

added value provided by the‘middlbman. The added value may consist of:

augmentation, analysis, screening or interpretation of output

‘'

. know-how in effectively using other search services
‘ , ¢
knowing where to go to find the appropriate service or data base
¥ . document location ahd delivery -

—_— - ——reduction of the purchasers need for additiopaf personnel with
o ~

“ specific skills where the need for such_skills may be sporadic
..reduction of the purchasers need for equipment, e.g., terminals,
. 4
.= L . v . . t
readeéTs;etc. whete the frequency of use is not sufficieng to -
. . . » s ‘ »
) . support the equipment “% %

\ ‘ N

Data base processing centers may be independent «commercial organizations, they

.

may exist in computer centers, libraries or information centers of various

sorts. More often than not, thesprocessing of data bases has been done outside

' »

of the library setting. The brokepége situation though is different, because

- the brokerage organization needs little investment for equipment and has no need

- - &

for programmers and computer specialists.. Reference librarians or informatjon#¥
specialists hired by libraries or information scientists operating independently ~

can establish a search service fdr users with little capitol investment. They

+ »

can effectively function as intermediaries between users and the systems.

.
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Intermediaries '

The computer is a tool that can greatly assist and spced up human activities

but it §s not a substitute for intellectual activities. ‘In information retrieval

the intellectual aspects of searching remain the prerogative of the searcher

-
.

while the repetitive, routiné and non-intellectual tasks arc handled quiékly and-

B
’

cffectively by the compute}.

Centers that operate computer-based information services as well as or;ani-

zations that make use of on-line information services, in general, provide an
. -

[y

may be an 1nformat10n spe01€115t information scientist or reference librarian.

v,
He or,she handles the intell ctual tasks of:‘ selecting the appropriate system

-

and data base(s) for thc us? 'squestlon negotiating the search question with

X
the usecr; dcvcloplng the qucQ}' or profile with an ef?cctlve search strategy;

«

conducting the search; and possibly evaluating the output. Additionally, the

- L3

intgrmcdiary can not only madintain familiér}ty and cxpertise with systems and
.their various features, dqta bases and vocabularies bu; he/she can keep up with
the changes that arc made in systems, data bases and vgcabularies.

Beyond the bencfits that accruc to thé use of 1ntermed1ar1es for handllng ,

data base searches, there are advantages associated w1th centralizing data* base

A'
- P
search activities within an orgamization. Advantages;includc: (1) usq-of
i ‘} -9
knowledgable intermediaries for effective scarching; %Z)iminimizing the number

"of personnel ngeded for data base scarching; (3) di ribution of the search

3

pcrsonnci costs over a wider basc, the development And ase of onc system for

' .

record keeping 355001ated with searches; (4) develdping in one location "the

personnel with the aballty to negotiate contracts for data basc act1v1t1es, and

!

. intermediary between a user and the computer-based system. The intermediary
. ‘ T e
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by the organization. An

“
referral capacity. In either

not a simpfe task.

‘ -

Data Bases and the National Program
' -, i .
There are many ways*in which th¢ National Program relates to data bases and

L

within the private sector;wgegource locators; telecommunications; and network

. .-
resource sharing.

: Education and Trainin

In line with NCLIS og;ecxige to "Develop and continually educate the himan
“ ,':‘\‘ :

:

resources required to {m7ﬁement a National Program..." (Ref. No.4, p. 60) there

.

is a real need forlbochbasic'and continuing education to train personnel to

become skilled in the processing and searching of machine-readable data bases.
/ ) . :

. X » » / - -
Courses dealing with d?ta base preparation, processing and use as well as courses
in center operation and management are needed in the library and :information
science schools. There is a crying need fof information specialists trained in
-y

modern techniques for information retrieval. '"The spread of...modern methods of

@

retrieving information is not a disease-like process but rather a force that

makes it possible for the scientist to become saciety's eyes and ears--its overt

N

'intclligcncé service." (Ref. No. 5) Scientists and the.general public who have

information needs must be willing and able to define what they need to Know .

[
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Likewise, information specialists, brokers, and information service librarigns
<, )

must know what resources (whether hardcopy, machine-readable or micrographic in

1}
form) and services exist and are appropriate for the users' needs; and then

- . . - bl ,
I} either refer the wuser .to the proper source, or be able themselves to-translate
‘those needs into search questions and conduct the search. e e
. > . ~ l -
Unfortunately, today '"...most of our educational institutions are not turns

- .

ing bgt professionals who are technically equipped to deal with non-print materials

.

or with ¢omputer and communication'tqphnologies.” (Ref. No. 4, p..51) It would.
. | .

certainly be beneficial to the information community as a whole, far NCLIS to
‘l' ~ . + ! *
promote, foster and fund specialized courses and programs in the use of modern

‘

? v
\

techniques for information- retrievat.

’

2 .
- <

- s Research : ¥ e -
]

The commission recognizes the role that the Office of Science Information

Service of the National Science Foundation (OSIS/NSF) plays as '...the principal

. N

» M . B
component of government responsible for information science research." (Ref. No.4,

p. 85) OSIS/NSF has tertainly played a significant role in the data basg rescarch

-, f

and development (R § D) field. It has been Presponsible for R § D associated

with design, management, and use of highly sophisticated data bases such'as the

Chemical Abstracts Services' Registfy Sysfcm. It was responsible for development

-~

of methodologies for analysis, use and evaluation of a wide variety of data bases
, |

and data base services through sponsoring the design and development of the

*

university based centers at the University of Georgia, IIT Research Institute,

o

University of Pittsburgh, UCLA, Ohjo State University, Lehigh Univeristy, and

Northeast Academic chence Information Centers.

|

-
‘ . /
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_sophlstlcateﬁ gaming and modellng study 1n order t6 investigate networking with :

respect to the economic, administrative and managerial aspects of various net-

. V 22 - .

Results of several 0SIS/NSF current research grants will greatly‘impace

on the data base field with respect to facilitating use of data bases and

resource sharing of data bases through networks. MIT is Investigating the

v

feasibility of accessing multiﬁle on—line'sysfems and data bases through a common

. .

query langu ge and common vocabulary. (Ref. No. 6) EDUCOM is conducting a

.M\_

~

' -~
P M

work configufations. (Ref. No. 7)

The University of Illinois is investigating the feasibility and utility of -
{ o ‘
. . e . . ‘a
data base mapping via the interconnections (commonality of data elements and
’ X Y v‘
subject content) and potential routes that exist from one .data base to another.

- The existence and lqcation of data base résources together with an indication of

\

the sequence in which they should be accessed wili be shown. (Ref. No. 8) This

‘1

NéF spoﬁsored program should help pave the way to meet the need expressed by ‘
NCLIS “Much of the success of a nationwide program will depend on knowing what
ynformatlon is- available where, and how to galn access to it." CBef NQ 4 p. 98)

The System Development Corporatlon is studylng the.impact of on-line search .
rvices (Ref. No. 9) and Lockheed Missiles and Sbacc Company, Inc. is conducting

an experiment in providing on-line reference retrieval services to the general

, publlc through public llbrarles (Ref. No. 10) ~

NSF sponsored research at CAS has certainly resulted in some of the most
significant developments in the field of chemical information, e.g.,® the

Registry System for identification of unique chemical compounds and the develop-
ment of schemes for substructure searching, automatic naming of, compounds from

]

structures, and automatic development of structures from names. OSIS/NSF has
4 4

also sponsored work leading toward the reduction of duplicate efforts among data
{
B Y
- e

<O . .




@

*
B 3 i, .
% e B,

ERIC

i e
1

23

* - -

.

base produgers (Ref. Nos. Il & 12), the use of common or stan
on machinef-readable files, and, “in general, has effectively encoufaged coopera-

tion ameng data base generators and among centers that process data bases. The

- -

state-df-the-art of data bases would not be

becn fpr research and development sponsored

kS
-

J Compu ational Research of NSEF.

1" " |constituencics, Sexyed

—T k3

The usc of machine-readable data bases

——

to I'...provide adequate special services to

th¢ unserved." (Ref. No. 4, p. 55) There

sgecialized data bases dealing with the problems of everyday 1ife such as
: : )

ervices, ctc.

clienteles and new constituencies.

@
4

Resource Locators

state governments or the private sector.

7

wherce they are today if it had not

by the 0SIS and the Division of

A3

dardized data element

-
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légical|feasibility 6f a national network and the advancement achieved in the

relates to the Cqmmission's objective

special constituencies, including

are efforts underway to develop new

/

/

One of the,chicf obstacles to wide use of avai}ab
" /

-/

{e data bases and to the

-

/

-

-

Such data bases may be developed for, and wpuld be used by,

N

/. sharing of resources is the lack of public knowlque about the existence and

nsumer affairs, legal aid, day care centers, recreational, health, and social

¢

neighborhood -or .community information ceriters. In this way the depth of service

to.current users would be cxpanded and services would-be, cxpanded to include new

§

‘

location of available resources whether they exist withins.the federal government,




.
»
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There are aids such as: author addrésses provided in many primary journals

and in ISI's Current Contents for facilitating the“readers ability to request”

reprints from authors; simple article ordering services such as ISI's original
article tear sheet (OATS) service and the document ordering post cards bound in
. . ’ '

a number of journals réquiring .the requestor to merély circh the ID number «of .

> -

desired items; and, more recently, the proﬁisﬂen of ordering from specific data

base producers via on-line search serviees. These serviges are good but they

e oA .

cover only a timited number of resources. Other resource locators are needed.

The N%fional Program can bLe instrumental in promoting and funding ‘the
development of tools for locating resourcest-data bases, search 'services, and

back up documents. The location of data bases and search services wilil be
‘

:

A
-. greatly assisted by the use of tools currently being developed within the private -

. sector by the not-for-profit organizations. Several surveys of sectors of the

data base community are underway via the American Society for Inforhagion N

I ! - - ’ . - - - '
Science (ASIS), the Association of Scientific Information Dissemination Centers

k)
]

(ASIDIC), the National Federation for Abstréc;ing and Indexing Services and at
H

- the University#of I1linois (Ref. No. 8). THe results of theée efforts could be’

made more widely available {u: network GSe ?ﬁ{}he National Program. Similarly,

.

-~ ’ . :

P .
but on a muc¢h larger scale, there is afneed}fér,a United‘States union list of .
. e ‘ ~r

i3
. »

‘serials holdings on-line (as has bébn done;iﬂ Canada) fors location of hard-copy .

omplete the information retrieval

1o’y

documents to complement data base searching and ¢
’ . 3 -

loop. The development of this datdkbase related tool and the network for l' -

) - . . ‘
accessing it would certainly be within the scope of the National Program.

A,




Telecommunications . ’ .

/ ~
! )

The continued and expanded use of machine-readable data bases is largely
N '
dependent on telecommunications and, as on-line use of data bases grows, the
[ Sy s . . . . 3
dppcndende will increase. The existence of common carrier communications net-

~ works, such as TYMNET , has ,been instrumental in the development of on-line

.

data base services, however, the cost associated with communications has—dhse-

.
"

been a barrier to some information services. At present communication charges

~

represent approximately 10-20% of the out-of-pocket on-line search charges. The

number, of course, varies with the data base accessed and the users location

Tith respect to the computer site where the data base is searched. If the
comnission were to effect a lower tariff rate for imformation transmission it
would certainly promote increased remote use of.data bases, sharing of resources,

and*the use’of networks for Tesource location. It would also promote ‘the use

1"
i

of facsimile tr%nsmission for communication of information such as document
: ‘ o
: -

requests or ‘document delivery, as a result of the data base searches.

s

Ny e

v .
Communication costs have long been a barrier to the use of facsimile transmisston.
Although. there is today no national program or plan for networking and
resource sharing for machine-rcadable data bases, there is in fact a nation wide

network over which data bases are shared. Specifically I refer to the use of

. - . . .
the TYMNET communications network for searching data basesvia remotc terminals

by many simultanecous users who dre ldcated virtually everywhere throughout the

L4

country (in fact several non-U.S. countries use the same facilities).

.

Communication'satcllites_are now operating in the U. S. and internationally.

/

This important development enlarges the nation's capability for exchange of

- \

information in all forms and a nation wide information network as proposed by

&

~

e

' \
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c\ '
NCLIS, will need "...to integrate teletype, audio, digital, and video signals |
into a single system." (R€f. No. 4, p. 82). . .
Resource Sharigg and Networking
' *

The number of data bases, size of data base¢s and zssociated costs of

operatipn provide the economical necessity for data base resource sharing. Any

discussion regarding the need for data base services today and in the future

&

necessarily involves a discussion of the reasons for, and advantages of, data

base resource sharing and networking. Although data base sharing can be

5 - \', -
effected in many.ways, the primcipal way in which shating takes place today 1is

by remote accessing of data bases through communications networks. No data base .
processing center whether it exists in an academic, industrial, or governmental

orgainzation or whether it functions through the computer center, information \\ |

Y

center, or library can afford to process and provide services from gll of t .
P p 2 .
3 A ! ¥

available data bases. Data base generation is expensive and so.the costs of
production, which are passed on to organizations that process data bases (for
on-line or batch/searchlng), are substantial. The cost of establishing ainu

maintaining processing/searching activitied is also high as it involves con-

“ * .

siderable‘investmgnt in: data base purchase/lease/licensing; data base royalgy
/

and actess fees; materials and equipment; machine time; communications; and

” .

personnel. expenses. ‘Additionally, the cost of preparing, negotiating, and

conducting searches is high.:

.

The principal advantages of data base resource sharing and networking are:

s 7

availability of resources to a much larger community; reduced cost of data basé

searches as a result of distributing fixed costs over a larger base; 7éduction
4 .
of the number of skillei/pepsonnel needed for processing data bases; accumulation

()

of a wider variety of experiences and 'know how" in data base use; development
| L . /

|~

|
|

‘ ¢

1

\ oo .
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of impetus toward standardization of data base formats, element definitions,
formats for search strategies, access procedures and protocols; etc; and
availability of more resources at a single location; and availability of data
bases-that individual user organizations would be unlikely to process internally

) .

While resource sharing is largely done via communications networks, and of

.

‘

because of low demand within the organization. ’

on-line systems, other types oé sharing exist. For example, centers that pro-

cess data Dbases themselves and provide services to clients (internal and/or

external) often require services for their own clients from data bases that are

processed in other centers, In,sucﬁ cases, two centers may exchange services

or sell services to each other. Centers that proyide their own §atch processing,

SDI, or retrosearch services often function as middtfemen in accessing on-line

jservices for their clients. On the other hand,they_may function inm a referral

capacity in directing clients to the appropriate source. -~
‘ € g
. Data Base Generation and Use in the Private Sector o

NCLIS recognizes the necessity and advantages of accémodating, in the

. . ! . - . . .
National Program, the wide range.of resources and services within the private .

\ ~

sector. They are an important part of the total information supply system today

and will continue to be in the future.

5

One of the major areas where Lhe National Program relates to'data bases is

the private sector which includes: the publishing'industry; abstracting and -

indexing services, many of whom produce machine-readable data bases; the infor-

mation industry and audio visual industry; and the special libraries in business

and industry, many of whom are users of data base products and services.

ERIC
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Additiongl members of the private sector that affect data base activities
directly or indirectly are the manufacturers of computers, terminals, user
Qommunicatioé equipment, and the operators of communications networks such as
TYMNET. ot

J

While access to government generated data .bases such as ERIC, MEDLINE,

CAIN, and NTIS is important, it is equally important that researchers and infor-

mation service seekers in general have access to the New York Times Information =~ ' ,
A3

Bank, Chemica! Abstracts Condensates, The American Instltute of Physics' SPIN,

av

‘Englneerlng Index's COMPLNDEX, PREDICASTS, and many others. Coordinated access

to all of these sources in both sectors is needed in order to provide the types

and levels of service required by users. The economic viability of data bases

Ny

|
in the private sector is obviously related to level of use and rates charged for

-

.selling, leasing, licensing, and accessing the data basecs thggggﬁ second aﬁd
third party dsgns (processors and brokers). The privatevsector recognizes and

‘ appreciates the fact that either directly or indiréctly ‘they have benefited from
the government's involv%@ﬁf in the daga'base field. The government ha; sub-
sidized many R &~ D ‘programs-in the private sector associated with systems and
products. It has also funded the 1n1t1a1 plannlng and development of centers
that proéess data bases and sell service to users. All of thls.has been

instrumental in bgiﬁging the data base "industry'., to its current position. The

private sector is mindful however, that in some instances the government has

“taken actions that may have a negative impact on the private sector by way of

)
N

- intervention, and competition. Just as no one wants to kill the goose that

- layed the ‘golden egg, it also seems unreasonable for the goase to kill it§

- -

offspring?

LR
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The, data base service area is a ney oné¢¥hd‘unfortunately it is not aiways

the case that the implicatfons of actions taken unilaterally on the part of
A

’

either sector are fully understood at the time they are taken. NCLIS should be

mindful of the interfaces, interdependencies and separate responsibilities of

~

the two sectors in developing the National Program.

A .
Data@Base'Problems and Future Trends

3 .

The major data base problems are not technical ones. They are legal,

.

.
~

political and psychological ahd are associated with a lack of national leader-
ship, cooperative resource sharing, network arrangéments, competition, marketing,

copyfigﬁt, standards, and continued economic viability. Hopefully, NCLIS will

-

be instrumental in solving some of these problems.

: N . . .
There are strong indications that in the future. we will sec more data
L

ba‘E?, covering more subject areas, with more special purpose subset and merged

¢ .

data bases being develgped; the volume of data base use will increase and the
/ -

‘user clientele*served will represent more diverse constituencies; more data

bases will be made available on-line through networks and a larger share of the ~

‘ ."b‘\"': . - .. y . .
total data base use will be on-line; there wilT*be more involvement of librarians

- » -

in Jata base services and serviccs will be made available through public
librarians.as well as in the academic.and industrial organizations; the
techniques of computational linguistics, autcmatic content analysis, @n# pattern
recognition will be employed on a.iarger scale; there will be more emphasis on °

) . . . . . iae
the man-machine interaction; and, systems will become easier to-use through

natural language communication.

.
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