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COURSE - 03 : INFORMATION PROCESSING
AND RETRIEVAL

The Course Information Processing and Retrieval conforms to the syllabus of the Master
of Library and Information Science (MLISc) offered by Dr B R Ambedkar Open University. As
you are familiar with the structure of the programmes, syllabus and the courses, the print material |
developed by the Open University has some distinct features. For the sake of convenience, the
syllabus is divided into block, each of which comprises a number of units. Each umit generally |
covers a specific area of the subject. The units are prepared by specialists in accordance with the
format so designed to enable you read and understand them without much difficulty. Each unit
begins with the structure (contents-list) and statement of its aims and objectives, followed by an
introduction to the content of the unit. The subject contents of a unit are divided into sub-
themes and are numbered up to three levels for easy reference. and comprehension. Each unit
end up with Let Us Sum Up, Glossary, Assignments, References and Further Reading; and
Model Examination Quzstions. ' ‘

Ever since the information and communication technologies have entered the library and
information fields, there has been a complete metamorphosis in their structure, functions and
services. Computer siored and produced documents, indexeSWpibliographies, databases, and
information services have become the order of the day. TheNghol® work of information storage
and retrieval can be broadly divided into three are Coiifent analysis of documents, 2)
Representation of the content in a suitable form of r§ and creation of file, and 3) Actual
retrieval of information or document surrogates. The™#fst area 1s completely an intellectual -

-work, The content is represented through class %on numbers or index terms as document
surrogates. The details of the documnents
formai for easy retrieval and exchange rmation among different systems. Access to
enormous quantities of information gagilabI®in different databases (online or CD-ROMs) poses
certain challenges to the usets. Va arch strategies have been used to access and retrieve
the information from the databases, iMgiiding the Internet based ones. The on-going research in
information retrieval leads to designing Library Expert Sysiems; where the intelligent computer
systems have built-in expertise of human specialists is available in problem solving situations.
Expert system intermediaries and expert systems-based search engines are becoming the potential
aids for database searching. All these developments have been introduced briefly in this Couse.

The Course aims to provide an overview of the various methods used in information
storage and retrieval in lsbrdrles and 1nf01matlon centres. The spemﬁc objectives of the Course

- are -

- to provide an overview of the bibiiographic description and to describe the standards used
in bibliographic record formats of the print and non-print materials;

- to acquaint the learners with varions general and special classification schemes (with
emphasis to Universal Decimal Classlﬁmtlon), subject indexing systems (w:th emphasis
on PRECIS and POPSI) and mf ormation retrieval thesaurt;

- Y E’dm:hﬂnse the learners w;th the information storage and retrieval systems, their
' objectives, methodoiogy, and experiments and case studies conducted for their evaluation.

- {o provide an understanding on information access from oniine and CD-ROM databases,
search strategies used for information retrieval, and the use of expert systems.

- (i)
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BLOCK - I : BIBLIOGRAPHIC DESCRIPTION OF
PRINT AND NON-PRINT MATERIALS

Bibliographic Description is a process of identifying and r_ccording certain characteristics -
of a document for its identification, content specification, location, access and dissemination
purposes. The bibliographic elements (i.e., author, title, edition, publication details, physical
description, series, standard numbers, etc.) are chosen to provide information adequa'tely' about
the document that is not in hand. Some of the bibliographic details also serve as dbcument_
surrogates or access poimts in bibrary catalogues. There have been several attempts to codify the.
rules for éntry elements (headings) and document description to ensure unifo'rmity, consistency
and efficiency in catalogning 1'ig'ht from Anlhony"Panizzi of British Museum Library to the
present times. An overview of the bibliographic description has been pl:{)\’idt;d in the first unit of - |
this block. | |

The need for standal‘di.zatit_)n of bibliographic elements in descriptive catalogning was felt
afier the entry of computer technology and facilities for exchange of information among different
'systems. Machine readable bibliogl'aphic record forma@ as US-MARC, UK-MARC,
UNIMARC, UNISIST Reference Manuai, CCF and Indian Seaplard IS:11370-1985, have been
evolved. These standard formats have been discuss nit-2.

Bibliographic materials, in formats uth?ﬂ print, have been gaining importance as ’
effective storage, information retrieval issetnination media in recent deéades. There are
multitudes of formats, in which non-print¥ateriats are available - microforms, sound recordings,
visual media, videograms, magneg optical discs, digital video discs, etc Using AACR-ZR, ‘
cataloguing of some of the major_w of non-print materials have been described and worked
out examples have been provided in Unit-3.

In this block, you find these three units 'undcr the foliowing titles:

Unit-1: Bibliographic DeScriptinﬁ - An Overview
Unit-2: " Standards for Bibliographic Déscriptio_h

Unit-3: Bibliographic Description for Non-Print Materials

(vii)






UNIT - 1 : BIBLIOGRAPHIC DFSCRIPTION -

AN OVERVIEW

Structure
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1.0 AIMS AND OBJECTIVES |

This unit aims to give an overview of the bibliographic description and the efforts made
through out the world to achieve standardisatioon towards in bibliographic descri;btion.
_ . ' !

" After reading this unit, you should be able to
. describe the concept of bibliographic description ' ‘
- appreciate the need fer standards for bibliographic description |
—. analyse the efforts for developing standards for bibliographic description
- acquire the knowiedge of international standards for cataloguing/bibliographic description

- identify the rules for bibfiographical references and citations.

1.1 INTRODUCTION

L]

Library collection includes well known traditional forms of printed material {books,
monographs, serials, maps etc.) and hon-print media {mic¥gforms, microfilm, microfiche, film
strips, shides, sound recordings, magnetic disks, CD- etc.). There has beeén a steady
growth of non-print materials in the past two dgesdgs. The non-print materials kfi:ep appearing
i modern libraries and becoming more and mord @ as sources of information. The Collection
of & library should be listed in an orggised ™ purposeful wily to recall the items when
required. This externalization of recali pro is done through a library catalc‘)gue.

The library catalogue recor i selected and agreed features of a document in a
pre- letermived pattern. While gataloding, a ddcument is identified first in a bibliographic
description and then is made ¢ Wlc in different approaches by adding a number of explicit .
access points such as heading auithor, title and subject. The catalogue records built up in
a systematic pattern to serve as a  permanent representative of documents which may not
always be at hand in the library. The catalogue is, thus, a permanent list of a library which
contains records thatare prepared according to a set of rules or code of rules, the code being
a standard for representing a document by a number of significant daia elements. The standard
or code is intended to fulfil two objectives of a catalogue record i.e.. ideitification by
bibliographic description and providing access points or headings. Review of caLnloguc codes
reveal that the catalogue code makers have not given equal importance to these two important
objectives. Some cataloguers have laid emphasis on headings to build a particular form of a
library catalogue while others envisaged standard bibliographic description. Tt wal!s d precursor
for efficient cataloguing for producing a variety of catalogues/ or indexes. ’

1.2 CONCEPT OF BIBLIOGRAPHIC DESCRIPTION

Bibliographic description is a process of identifying and recording certain 4hziractcris{ics
of 4 document for its identitification, content specification, Jocation, access and dissemination
purposes. The bibliographic clements are chosen to provide information adequately about the
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doucment that is not in hand. The bibliographic description is therefore, a process of recording
the bibliographic details about the document so that to serve as a surrogatc i.e., 4 finding tist. In
other words bibliographic description is a document surrogate. Bibliographic description is
generally used in document linkzd operation for instance bibliographic reference or a citation
of a text. Bibliographic description also helps in overcoming problems in acquisition, organisation
and use of documents in a library. Though the subject information, content compatibility are
found in both print and non-priat materials, the physical description of these materials changes.
Authorttative description of these documents is very important.

1.3 DEVEPMENTS IN RULES FOR BIBLIOGRAPHIC
DESCRIPTION

Bibliographic ‘description calls for certain  standardization that will ensure uniformity,
consistency and efficiency in the process. The main areas generally considered for standardization
are : 1) headings. 2) bibliographic description itself, and 3) areas or attributes of a bibliographic
record. Standards of form and preseéntation of bibliographic record are essential pre-reqguisites
to achieve international compatibility of bibliographic record. Some of the impottant early
attempts ' o prescribe certalnnorms/rules to achieve unifornuty and consistency in cataloguing
will be presented to you. '

The era of scientific cataloguing based on code of
inventory and finding functions of a library catajogugsgean
*Ninety One Rules” developed for the British Muse
Though only fourteen rules were given for descrip
had a strong influence on the subsequent cal
Coffin Jewette codified 39 rules in 1850,

iles¥for cataloguing to  guide ihe
ith the publication of famous the .
Anthony Panizzi and his associates,
(W70l the books. the “Ninety one Rules”
> rules in Europe and America, Charles
ifferent orientation than that of “Ninety one
Rules”. The -principal cmphasis of J ode was on the principles of uniformity and
consistency in cataloguing. His copgept ORcomipilation ol a general catalogue from separate
uniform bibliographic units was v ilar to International Standard Bibliographic Descriptions
of the 1970s, which vou will be stu g in detail in due course. Jewette had given cataloguing
rules o logical structure: - first bibliographic description next access points through headings
‘and cross references. The first definite code to mark the erz of systematic cataloguing
appeared in 1§76 with the publication of Charles Ammi Cutter’s ‘Rules for printed Dictionary
Catalogue” which in later editions was titled as “Rules for Dictionary Catalogue”(RDC).

The RDC by including basic definitions of cataloguing terms, choice of headings in
entries and details of descriptive cataloguing “appear to have been the chief source of latter
codes in English language”. Attempts to draw such codes were also made 1n other countries
for example the “Rules for alphabetical catalogue” (RAKY in Germany. It is very comprehensive
code of rules, covering filing and transliteration rules. lists of abbreviations as weli as rules
for headings and bibliographic descriptions. Further, the RAK represents a major revolution m
catafoguing in that, for the first time, the concept of corporate authorship was introduced and
the mathematical rather than grammatical title was accepted. Thus several attempts were made
hetween' 1841 and 1900 (o develop codes for cataloguing. During this period Library Association
of the United Kingdom and Library of Congress of USA ufse brought out their cedes.

However, in the beginning of the next century further developments were made to evolve
a code widcly acceptable through out the globe. Professional organisations showed keen




imterest in these endeavors. On the suggestion of Melvil Dewey, American IJibralyAssociation
and Library Association (Great Britain) made united efforts to produce Anglo-American Code
in 1908 with a view to establish uniformity in cataloguing. ALA on its own revised 1908 code
in 1941 and published “ALA Caralog Rules: Author and Title”. It contained tw parts, Part 1
Entry and heading and Part 2 Description of book. ALA further undertook revision of part 1 of
1941 code and revision of Part 2 was deferred. The Library of Congress brought out “Rules
for Descriptive Cataloguing in the Library of Congress” in 1949. The sare was proposed to
be the substitute for Part 2 of the 1941 code. '

Meanwhile, in India Dr' 8. R. Ranganathan has made significant contributions to
cataloguing. He designed code for classified catalogue and dictionary catalogue. His‘contributions
to cataloguing are unique inthe sense that he built theoretical foundalions for practical
cataloguing on the basis of canons, besides five laws of Library Science and general laws such
as Law of Symmetry, Law of interpretation , Law of impartiality, Law of Parstimony etc. These
general laws, norms and canons provide basic guidance to develop, desigh and oraganise
aspects of bibliographic description.

Despite many productive efforts in cataloguing, an international agreement on cataloguing
principles underlying cataloguing practice posed certain problems from time to time. This
necessitated IFLA sponsoted International Conference on cataloguing principles in 1961 in-
order to arrive at certain basic agreements in cataloguing. The generally agreed twelbe statements
of principles, popularly referred to as “Paris Principles” lgnited itseif to the standardization of
headings.and the organization of al phabetical catalogu%@aris Conference also rtecommended
for astudy on the impact of electronic machinery and o hanical procedures orl cataloguing

rules and paved the way for future compatibilit ndardization of bib]iographi!c description
in automated environments. _

1.4 STANDARDS FOR B L‘BERAPHIC DESCRIPTION

1960s revolutionised the ¢ scope . and purpose of bibliographic description. The
" exponential growth of literatOe€ resulted in the development of different tdols such as
bibliographies, union catalogues, indexing and abstracting services to ens ire effective
bibliographic control. This gave the impetus to develop adequate formats with standard
bibliographic description. The ¢entralised and cooperative cataloguing efforts further intensified
the need to have a standard bibliographic format that will promote-the resource sharing
among libranes. The efficient information retrieval system must have a format of ﬂibliogmphic
description that swits its requirements. This has also accelerated the move to modify and
redesign. the existing bibliographic formats compatible to the new information environment.
The micrographic, computers and telecommunication technologies brought a sea change in the
library environment. The changes in the pattern of library and information services with the
inireduction of new technologies rendered the traditional manual oriented bibliographic
description standards and practices inadequate and thus the need for newer biblio grapl'Iic standards.

The developments that E% pla in Library and Information Science from the early

It 1s with this background the International -Meeting of Cataloguing EprrIs (IMCE)
was convened by IFLA in Copenhagen in 1969. The attention of cataloguers shifted to the
creation of 4 standard pattern for the bibliographic description. The experts agreed to work
for an international standard framework for bibliographic description with- all the required
descriptive data that would serve the needs of both cataloguers and bibliographic agencies. A’
Working Group consisting of A. J. Wells and Michael Gorman was set up for this purpose.

4 ' ‘ ‘



1.4.1 International Standard Bibliographic Descripfioh_ (ISBD)

The Working Group set up to draw detailed provisions on the Standard Bibliographic
Descriptlon (SBD) submitted the draft international  standard blbllographlc description. to .
IFLA Committee on Cataloguing in 1971. The preliminary version of the draft International
* Standard Bibliographic Description (ISBD) was published in 1971 and with revision it was first
published as a standard edition of [ISBD(M) in 1974, ISBD became an important programme
of IFLA since then. The main purpose of ISBD Programme is to provide a uniform descriptive
framework for all types of library materials that will serve varied bibliographic uses.
Comprehensiveness fixed order of data elements and use of specific punctuation as .
delimiters between bibliographic elements are the distinctive characteristics of ISBD
format. Keeping in view the peculiarities of different forms of materials such as serials,
cartographic materials, non-book materials, printed music, antiquarian, audio visual materials,
computer files etc. the ISBD(M) followed by publication of series of specialized ISBDs, viz.,
ISBD (8), ISBD (CM), ISBD(NBM), 1ISBD (PM), ISBD (A), ISBD (AVM) and ISBD (CF). An
integrated general format for all types of documents, called General International Standard -
Bibliographic Description (ISBD(G) was also brought out to bring harmony among vanom
ISBDs and to remove 1ncompat:bll1t:es among them.

The contribution of ISBDs to lhe standardization  of bibliographic record is
~regarded as a significant achievement for the following re%
h

1)  ISBD facilitates records from different sources iptarchameable that is to say exchange of -
data through networks, - . : '
2)  ISBD framework assists interpretation ?gords across language Dbarriers since

bibliographic items in each record mycany be easily identified through specialized
punctuation and its place in the rer :

3)  ISBD also assists in the con@of bibliogfaphic records to machine readable form. -

- In: ISBD, traditional data elements of bibliographic description are separated and
- grouped into eight distinct areas, each of them is marked by specific punctuation symbols and
set out in a sequence which is easy to be analysed and understood by the user and the machine
alike. ISBD helps standardization of cataloguing rules and manual format for machine .
readable bibliographic records. '

1.4.2 Standards for Bibliographic Reéord Formats °

The Standard record formats for bibliographic description are required for international
compatibility and promotion of procedures and practices for machine readable databases with
a strategy for development towards universal bibliographic control. These exchange formats in
connection with bibliographical control facilitates comprehension and transfer of bibliographic
data between bibliographic agencies at national and international levels across the countries.
The growth of ISBDs and the similar formats in various countries renewed interest in a
common interchange or communication formats. The exchange of bibliographic data in
different situations for example networking among a group of libraries, use of bibliographic
utility services, downloading of data from on-line databases, cooperative bilateral exchange -



|
agreements etc., have resulted in the concept of a communication format. Tle purpose of a
communication format is to promote free-flow of information by facilitating the exchange of
bibliographic records created in a database to a machine readable form. Library of Congress
was the first to design and experiment on such a format viz., Machine Readible Catalogue.
Record (MARC) format for the purpose of communicating bibliographic meor’mation to
a large number of libraries. Improveruents led to the development of MARC 1. With .
growing enthusiasm many national bibliographic agencies developed their own inJ:livi'dual MARC
formats based on US-MARC format. The need for the establishment of international format
for the exchange of bibliographic data, IFLA took the initiative to develop international
MARC., resulting the development of UNIMARC for monographs and serials 1,1.11 1977 and the

second edition was brought out in 1989. UNESCO developed Common Commuqicatioﬁ Format
{CCF) as a universal exchange format for bibliographic records.

15 RULES FOR ENTIRE BIBLIOGRAPHIC RECORD
'|

1.5.1 Content 'of_hib]iographic record

A bibliographic record includes sufficient details about the item being described for its
identification. Such details are called “data clements”. In other words a data element is a word

or group of characters representing the distinct unit of ibliographic informat_idn and forming
part of the bibliographic description of an item. Elegient roviding physical dqscription of an

item for example pagination, size etc., other elementN\aCh as author, titie, subject, place of
publication, name of publisher, ISBN etc. a sidered data elements. In a bibliographic
record, description of data elements is govern rules provided in a ‘Catalogue code’ or

of a bibliographic item in a record. Althodgh there is no untversally accepted s!gt of rules for
bibliographic description we find er of national and international codes of cataloguing
and rules for special applications. Wost of the Codes/Rules are generally in conformity with
the general cataloguing pri or “Paris principles’ that were developed under the auspices
of IFLA at the International ence held-in 1961 in Paris. This is particularly true with the

AACR. The Paris principles have had a profound influence on the later developmeﬂts in catalogue
code revisions. ' : .

‘Cataloguing Rules’. The rules in the C%e Code/Rules cover all aspects of 'the description
b

1.5.2 .Anglo-A_meriéan Cataloguing Rules (AACR) |

_ The AACR is widely used in English-speaking countries and more or less adopted
translations are in use in many other countries. In 1967 AACR was 'publhshed in two
versions: . North American and British texts. Since there were no international guidelines for
the developmer:t of rules for description, AACR used LC Rules for Bibliographic Description
as the basis for developing rules for description of monographs, serials and non-bpok materials.
The logical treatment of rules in AACR and its emphasis on the conditions of authorship
rather than 'types‘ of work were considered to be a great improvement over the p:Levious codes. -
- Keeping'in view the need for international cooperation and standardization in cataloguing, the -
AACR was revised and the second edition was published in 1978 as a single text.
AACR (2nd ed) is divided into two parts: Part 1 : Description and Part 2 : Headihgs, Uniform
titles and References. Part 1 is based on ISBD (G) for special types of materials and

Part 2 .is based on the ‘Paris Principles’. A revision was brought out for the AACR second
edition in 1988. B :




1.5.3  Rules for Deséription of Non-Book Materials

The inadequate trcatment of rules for non-book materials in general cataloguing codes
necessitated the development of special rules applicable for non-book materials. Concerted
efforts were made to provide standard rules for bibliographic description for NBMs since the
1950s. Supplementary Rules for “LC Rules for Descriptive Cataloguing in Library of
Congress”™ were published for Phonocards in 1952; Motion pictures and Filmstrips in 1953;
Pictures, designs and other two dimensiona! representations in 1959. Canadian Manual for _
Non-Book Materials was published by Canadian Library Association in 1970 and updated in
1979. The British Library Association Media Cataloguing Rules Committee published “Non-
Book materials cataloguing rules: Integrated code for practice and draft revision of British
Text -Part ill” in 1973. This 1s Popularly known as LANCET rules designed to be vsed in
- conjunction with AACR. TIFLA’s standard bibliographic description ISBD (NBM) appeared -
in 1977. Detailed rules for description of NPMs are given in AACR (Second edition 1988
Revision},

1.5.4  Specialized Rules for the Entire Bibliographic Record

The AACR, RAC and some other general cataloguing rules have been conceived in the
first instance for orgenisation of wmaterials in libraries. Rules have also drawn up
primarily intended for broad group of information servicd particularly abstracting and _
indexing services. In some cases the rules specifically sWgabl® for a more narrowly defined
categoty-of bibliographic material such as goverpmegt, sCentific and technical reports.
These manuals of rules are not specifically concern creation of headings they intend to

combine rules for bibliographic description withya recO¥¥Structure in - which it allows automatic
generation of a variety of headings and othe:%d access points by automatic machine
processing. We shall be discussing so f th§ specifically developed manual of rules for
“bibliographic description. @ _

1.5.5 UNISIST Reference al

MARC format ‘was considered possible solution for machine processing of bibliographic -
- records in libraries, The automation of secondary information services i.e. Abstracting &
Indexing Services necessitated standardized record format. A consequent cffort of UNESCO,
the first edition of Reference Manual for Machine Readable Bibliographic Déscription
(UNISIST RM) was published in 1974, Subsequently the second edition was brought out in
1981. Organizations were making use of thc Reference Manual as a source for bibliographic
description as well as guidelines for a machine readable exchange format,

1.5.6 Guidelines for Processing of Documentary Literature

The “Guidelines for Processing of Documentary Literature™ is a manual for bibliographic .
_description developed specifically for Abstracting and Indexing services in Federal Republic of
Germany. It is useful for both manual computerized systems. It covers the description of all
kinds of bibhiographic materials though main emphasis is on the printed materials. It contains
rules for choice of headings, form of citations and filing. The rules have drawn up based on
ISBD(M), ISBDX(S), COSATI, Chemical Abstract service and INIS rules for bibliographic
description Guidelines for Descriptive Cataloguing of Reporis. These rules for descriptive -
cataloguing of scientific and technical rules were first published in 1966 by the US Committee
on .Scientific and Technical Information (COSATI) of the Federal Council of Science and
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Technology. The COSATI rules were updated and published in 1978. These rules were intended -
to libraries and information centres who  processfexchange bibliographic information of
scientific/technical reports especially on magnetic a tape or on disc. The rules though cover
mintmum  data elements are very specific to identification retrieval of the material. A
number of premier organisations in USA viz. Defense Documentation Centre, NATIS and NASA
"are using it for bibliographic description of scicnti_ﬁc and technical reports. ‘ '

1.5.7  Rules for Bibliographic' References
! |

Bibliographic references which appear in bibliographies, lists pub]icati(J,ns, references,
foot notes in'a book etc. are generally prepared by authors/editors/compilers and contain -
bearest minimum bibiiographic data elements necessary to identify and locate the items cited.
Many countries have established the national standards for bibliographicall‘ references to
ensure uniformity in description, in their respective countries. The International Standard
Organization has published “ISO 690-1975: Documentation - Bibliographical References -
Essential and Supplementary Elements” Similar to 1SO 690, American National Standard.
Institute brought out ‘ANSI 239.29-1977. In India, The Indian Standards Bureaux (formerly
Indian Standards Institute) has published 1S:2381 in 1963 and revised it ]ater.‘ E

1.6 RULES FOR PARTS AND PARMCULAR ATTRIB}UTES -
OF BIBLIOGRAPHIC RECCO | .

Rules for the parts and particular attrib bibliographic record specifically include
headings and entry elements, name headings uniform headings for titles, etc. The following
sub-sections deal with the efforts towards slandardisation of these elements.

1.6.1 Standards for Headitg€ a¥d Entry Element : ‘

In cataloguing this is@osﬁ difficult area to arrive at standardization, as there are
strong divergent national and I8cal traditions in respect of choice rendering. | Nevertheless,
some efforts towards standardization have taken place mostly in English speaking countries.
Though the concept of main entry heading played major rols in cataloguing, with the advent
of computerization of catalogting and indexing the concept of equal value access point gained
more emphasis and found useful approach than that of main entry heading or entry. However,

‘in manual systems and single entry [istings such as bibliographies and citations the choice of
main entry heading remains important. _ ' ‘

1.6.2 Name Headings

The established national form of personal name is generally accepted i),nternationally.
IFLA ha$ issued guidelines on national usage for entry in catalogue of names of persons
and supplementary volume covering more countries is under preparation. Divergent
practices also exist with regard to. the choice and rendering of corporate author as heading.
Some organisations for example INIS have esiablished their own authority  lists of
‘corporate headings for use in their information services. IFLA has made some efforts to
cover the special problems represented by governments and their agencies as authors. IFLA
‘prepared-a list of uniform headings for higher legisiative and ministerial bodies in Buropean .
countries; Similar effort to publish for African countries is also initiated. - ‘ _

8



163 Unife'riii._h'eac'l_ings'l'_l‘itl'e'_ heeding's .

_ When a work does not have recogmzable personal or corporate authors, or the work
has many authers and duthorship is diffuse, the cata]ogumg codes suggest that the work should
be entered under  a uniform heading or under title, You will find typlcal example of such
works in religious and llturglcal works, setials etc. The IFLA has prepared a list of uniform
title headings for anonymous classics in medieval European literatures. The classic example of
title entry headings is serial of perlod:cal Though 1dent1ﬁcatlon and descuptlon of serial is
well known by title, some titles are not so speesﬁc for example transactions, bulletin ete. and
further, you find clnmge% often occur in the name of the title of serial. The. ]ntemauonal
Serials Data System (ISDS) provides a unique identification of all senals by means of a
standard form of “key title’ associated with its international Standard Serial Number (ISSN)
:based on the ﬁulclelmes of UNFSCO manuai of gu1delme<; for ISDS

17 Standard Numbers

International standard numbers have been developed for unique’ “numbering -~ of
monographs and  serials. Ten digit International Standard Book Number (ISBN) 1s assigned
for each monograph. As said earlier eight digit Intenmhenal Standard Serial Number (ISSN)
is assigned for serial title. ‘CODEN s also alternatively us _for ISSN as unique 1dent1fymg
number internationally and particularly i USA. CQDEMNy consists of characters  and

numerals. The standard “1SD3388-1977: Patent Do[s hliographic References: Essentidl

and Complementary Elements”  is intended  for construction of unique international

identification nurnbers for patents. Internationaj OrgMeefion for Standardization (IS0) initiated

to develop an mternatlona] numbering schen 'teehlncal reports based on United States

“ANSI 23_9.23 1974;" Standard Techmeg Re ort Number (STRN)”. US National Technical
ilr

Information Service (NTIS) also use o port number, which is widely used through dut
the world. Two draft international sgapd umbering system viz. “ISO/DIS 3901: International
Sfandéfd Recording Code”(ISC%) and “ISO;"DP 59‘56 Intelnationai Standard Recnrd
Numbeér” were developed for soun cordmgs

1.8 LET US SUM UP

Let us now try to summarize what we have discussed in' this unit. In spite of several
efforts for the last one and half a century since the publication of the famous “Ninety one
Rules” we could not flnd unified and internationally accepted cataloguing rules for ti
. bibliographic record. Variations in different .national requiréments impede the possibility of

developing a unified code/rules. However, the profound unifying influence of Paris “Statement
of principles” should never be underestimated especially in the area of choice and form of
headings, though the creation of headings or the concept of main entry remains subject of debate.
A number of national and. international cataloguing eodesr‘m]ex mc]udmg AACR were developed :
under the lnﬂuenee of “Paris Statemenl of Principles”.

The area thre signilicant ploglew has been made is that of standard  bibliographic
description especml]y with the introduciion of JFLA’s Internatmnai Standard Bibliographic
Descriptions, The rapid and generally enthusiastic acceptance of the ISBDs in many national
and other libraries is amazing. Peculiarities of different ferms of documents necessitated
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development of specialized ISBDs viz., serials, antiquarian, non-book materials, audio-visual
materials, computer files, printed music etc. ISBD format, due to its elaborate display format
with a'complex system of punctuation, could not impress Abstracting & Indeking services,
‘which reliés on type of a bibliographic description which aliows identification of discrete
bibliographic data elements and their sub-components to make possible generation of a
variety of headings and display formats through computer processing. To meet thé requirements
of the Abstracting & Indexing services and other information services Unesco developed
- 'the Reference manual. The need for international compatibility in exchdnge of information
in machine  readable formats and networking of computers necessitated development of
standard bibliographic record formats viz., US-MARC, UK-MARC, UNIMARC and CCF
formats. - ' : - : ' :

The s_tzindard 'numberih_g system viz. ISBN and ISSN. standard Cans kor names of
countries and languages, abbreviations of typical words in bibliographic references and
- standard abbreviated titles of serials are widely used in bibliographic descriptions.

1.9 GLOSSARY

Access point : A name, term, code etc., under. which a bibliographic¢ record may be searched
and identified. ' ' o

.Bibliogmphic elements: Elements in a d nt representing author, title, publisher,
series, ISBN etc, = i

Dictionary catalogue : A catalogue in wh k%'ﬁhe word entrie_s aré_ arranged in al pha_beﬁéally

in one sequence. Qs

Paris principles : The twelv emehit of principles so named and were drawn up at the
International Conference on Wgftalbguing Principles, 1961, Paris. In cataloguing Author/title
entry should be based on these pfinciples. The subject matter of the twelve principles are:
1) Author and title entries, 2) Functions of the catalogue, 3) Structure of the catalogue,
4} Kinds ot_" entry, 5} Use of multiple entries, 6) Function of different kinds of entry,
7) Choicé of uniform heading, 8) Single personal author, 9) Entry under corporate bodies,
10)" Multiple authorship, 11) works entered under title and 12) entry word for personal names.

1.10 REFERENCES AND FURTHER READING
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(1980) - - R

VICKERY, B. C. “Bibliographic description, arrangement and retrieval”. IN: Im| duction 1o
information.science/ Saracevic Tefko. New York, 1970. pp.428-35. - TD



1.11 MODEL EXAMINATION QUESTIONS -

I  ESSAY QUESTIONS .

1)

2).

..3)

_4)

Define bibliographic description in your own words
List out the different ISBD’s developed for different types of materials

What are the rules and guidelines which are concerned with bibliographic deéc_ription
of non-book materials? S

What are the unique identification numbers, which are use for monographs and
books? : : '

I  SHORT NOTES

a)

b) -

c)

ISBN

Paris Principles

UNISIST Reference Manval 0

v
%



UNIT-2

STANDARDS FOR BIBLIOGRAPI
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21 .Infroduction- E Do
2.2 Blbllographlc Record Format
23 Standards for Blbhographlc Recorcl Format
2.3.1 Need and Purpo%e .
232 Backgrourid
24 I'_'n-tema;ional Standard for Bibliographic Désgrip'tion (dSBD) - - i
25 Cjouimunicatio_n or Ex.changc Forfnats - 0
2.6  Machine-Readable Record Formats .
2.6.1 US MARC : ' '
262 UK MARC o ?s
263 UNIMARC Q~ |
2.64 UNISIT ReferengaManbal _
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2.10

2.0 AIMS..AND OBJEC-TI_VE:S

various documents

iz

~ The aim of this unit is to mtroduu, to you the standards for blbllographnc description of



| After reading this unit, you will be able to: oo

- explain the meabing of bibliopgraphic record formai |

-  trace 'the .developrﬁen.ts. for. stanclardrsed .bib]io.g'r_ap_hic'.record form_ats. .

L descrlbe the development of ISBD format '_ o .

- "_'_.dlscuss varlous machme readable cata!ogulng formats vrz US MARC UK MARC o
'____UNIMARC | oo P

- follow Common cOﬁiﬁquﬁiéaﬁdh Format and UNISISTRéferencGManUal o R

2.1 INTRODUC’I:_?ION‘.'-'-_ R o L

lerary catalogue isal blbll(}gl‘ﬂphlc rer:ord representmg documents by a number of
slgmﬁcant data elements. Two important processes m catalogumg that is 1. Identlﬁcatlon by
' blbhographlc descrlptlon and 2Prov1d1ng access oints for _author, tltle subject content etc.,
have not had equal constderatlon i dlscussmns of catalogue code makers. The early cataloguers
viz., Anthony Panizzi and C. A. Cutter gave priority headingg.and organizational aspects of a
catalogue while relegating establishement of standard bibliggrahic description to second place.
Some. othets for instance Fiench Goverament in 1791, JeweWin/1850, Crestadoro in 1856, the
Prussion Instructions-in- 1899, the Machine Readab@éogtlrng {(MARC) project and other

-forms of computerised cataloguing. International Sta ibliographic Descriptions (ISBDs)
- and Jastly AACR rules emphasm,d on prepar i@n of uniform or standardised bibliographic
recmds . o S - . _

The standald:satron of blbhographlsr -1ptlon is almed at compatablhty and promotlon
of procedures and practlces with. ‘ rategl for development towards universal bibliographic
control which is a precurser to unlcccss to publications. Apphcatlon of computers in the
development of bibliographic database¥has raised the hope of developing universal'bibliographic
system through the participation of several nation'al and international organisations.

We Shall examme the varlous eff01 ts in de'ﬂgnlng and developmg standard blbhographlc '

2 2 BIBLIOGRAPHIC RECORD FORMAT

'_ ':'-"_'A brbhographlc record descr:bes a document It comprrses four major components

(A descuptlon of physlcal enuty or document itself in terms of such blbllographlc elements
' ordata elements as author title, publlsher etc ) Ce :

(2} Selection of elements frOm the descrrpt:on of the document to . use._as- approach points.
- throuoh whlch the record can be retueved . S

(3) A Llhique record' i_d'ent_i_ﬁer__of the 'doc_ument.. .'
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(4)  Descriptors representing the Subject content of the document drawi from the autﬁqrity
lists such as subject heading lists - or thesaurus or natural language terms drawn from

. the document itself, &

"The Bibliographic description is itself built on several data elements. A data element is

a distintive unit of information forming part of the bibliogaphic description and' having a

specific functional relationship with the content of the document, e.g., author, title, publisher,

-edition etc. The place where data element is to be recorded is known as.- field. Each field

in a printed record such as a catalogue or bibliography or a documentation list is fixed in a

format to identify data- elements separately within a record so that each field is recognised and

distinguished among the different fields using various clues i.e., position,indention;, print font

or type face, punctuation etc: ' ' ;

A machine readable bibliographic format serves a similar purpose, It is like a cabinet

with compartments designed to fit the data in such a way that each data elemerit is identified

- and can be manipulated, recalled, compared, stored, printed etc., by a computer program. Any

machine readable record format refers to the structure, content and coding of the record.

- Structure provides the frame work for incorporating fixed length as well as variable length

fields or combination of both types in a  record, Content refers to the data contained in a
-record in different fields. Coding is the digital representation of the chanjtétérs. '

23 STANDARDS FOR BIBLIOGRAAIC RECORD FORMAT
.2-._3..1\.:Need'and Purpﬁse ' _ |

The Purpose of standard regord 5Emat in connection with bibliographical control
facilitates comprehension and tran ibliographic data between bibliographic agencies at
national and international levels.. It¥Yg very essential to design and develop a standard record
format uniformly acceptabl agencies involved in exchange of information.

232 Background

'Be_forc ‘we_examine the dével_opments' in machine readable record formats it is required
to.take note of the standardization attempts in the coritext of manually prepared bibliographic
records. ce - ' ' -

- The first standard set of “Ninety one Rules” was drawn up in 1841 by committee consisting
of Anthony Panizzi for British Museum catalogue. This set of rules has had strong influence
on. subsequent rules for cataloguing and bibliographic description in English speaking
countries. Only 14 rules (18-31) out of ninety one rules specifically - address bibliographic
description of books. Subsequently, Jewett’s far reaching plan in 1852 to construct a general
catalogue step by step from separate uniform bibliographic units had the genus of co-operative
cataloguing and to the concept similar to the ISBD’s in the 1970s.

~ United. efforts were made to produce Anglo-American Code in 1908 and 1949 with a
- view to establish uniformity in’ cataloguing. With the publication of American revision of 1949
code attention was given to the principles underlying the cataloguing practice. This idea
resulting’ [FLA sponsored International Conference on Cataloguing Priciples (ICCP) in 1961.
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. The generally agreed statemcnt of twelve principles limited itself: to the standardlzatlon of
headings and the organization of alphabetical catalogue which has been in the- foreground for
over 100 years. The Paris Conférence in its resolutions also prepared the way for the future by
recommending a study on the 1mpact of electronic machinery and of mechamcal procedures -
on catalogumg rules. '

_ The Iriternational Meeting of Cataloguing Experts (IMCE) convened by IFLA in
Copenhagen in 1969 marks the end of an era in which-discussions mostly centred on questions
concerning choice and form of catalogue headings and the attention of cataloguers shifted to
the creation of a standard pattern for the bibliographic' description. The experts in the meeting
agreed to work for creation of a frame work for bibliographic description that would serve
the needs of both cataloguers and bibliographic agencies. In an important policy statement
the IMCE recommended the creation of a system for the international exchange of information
in which the national agencies would prepare standard bibliographical descriptions of their

own publications and distribute them through the miedium of cards or machine readablc
* records. :

2.4 INTERNATIONAL STANDARD BIBLIOGRAPHIC
DESCRIPTION (ISBD) |

A

. As a follow up to IMCE resolutions a draft IntSgpatnal Standard Bibliographic
Description (ISBD) was published in - 1971, which was*sybsequently endorsed by ISO. ISBD
become an important programme of IFLA. The § purpose of ISBD Programme is to

provide a uniform descriptive framework for gll typ® of library materials that will serve
varied Dbibliographic uses. I

The distinctive characteristics of IQﬂhma[ are:

1y Its comprehensiveness
2) | Ils fixed ordcr of data elements

3)  Its use of punctuation as delimiters or dividers between the. different b:bllographlc
elements. :

. ¢

ISBD has distinctive punctuation that separates the varied data within the bibliographic
record. The spaces left before and after the specnal punctuatlon (cxcept comma and pomt) aid
in identification of each element.

The ﬁr’st ISBD standard developed in 1974 and revised in 1978 intended for the
descrxptlon of monographs (ISBDs)." It was followed by a series of specmhzed ISBDs for
various forms of documents as gwen below.

- Sertals ISBD (8S) - First editio‘n 1977.
Cartogfaphic materials ISBD (CM) - First edition 1977,
Non-Book materials ISBD (NBM) - First edition - 1977.
15 y |
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Printed music ISBD (PM) - First Published 1980
o Second revision 1991.
" Antiquarian ISBD (A) - First Published, 1980;
Revised 1990, y

. Second 1'ev'is;i0_n 1991.

' C_o.l_nput_c.r parts (F_ofmei‘l_y 'known ﬁs..a.n:alyt:ics}: IS:BD(CP):i_Q_QZ_

CompL_tter':ﬁies ISBD (CF) : 1990

An integ'rat_ed _gene_rai format for all sorts of documénts, called General Ihternat_ional :
Standard Bibliogra__phic Description (ISBD(_G) was alsg br_ought_o.ut.:

The emhl areas of data elements dt’ld the mde: of helds as recommbndcd in ISBD(G
format are shown in Appendlx ]

The contribution of ISBDs to'the mand'ud:?dllon of blb]lOGlaphlL reu)rd 13"1‘egérded' as
the greatest achievement for the lollowing reasons: - :

(1) ISBD fam]:tates 1en,01ds from dl’rteer: smnccs@mngeqb]e (hat is to say exchange of
. data through tetwor ks. . . - ' ' .

(2) - ISBD framework assists intcrpretmio@eebfds across. language barriers since
~ bibliographic items in each record ¢ casily identified through specialised punctuation
and its place in the record. '

- (3) ISBD also assists in the convi¥gion of bibliographic records to machine readable form.

ISBD helps standardizaf f cataloguing rules and manual format for machine readable
bibliographic records. ISBD Provided a rstep closer to realization of JFLA’s programme of
Universal Bibliograpic  Control (UBC}, In fact, TFLA’s Internacional Office for UBC
administer the ISBD programme. o o '

F

2.5  COMMUNICATION OR EXCHANGE FORMAT

The developments of ISBDs and the growth of similar formats in various countries renewed
interest in a common interchange or communication format. The exchange of [bibliographic
data in different situatiens for example networking among group of libraries, use of
blbl]OUI‘aphIL utitity services; downloading of data from onliné databases, cooperative bilateral
exchange agreements etc., have resulted in the concept of a communicatiori format. A
commuhica[ion format is a sequenml structure involving a single file independent of both the
file structure used- and the computer software. Its aim is to make the record structure  as
clearty visible as possible so thal a receiving information syster is able to easily convert
the incoming data into its own internal formiat. The purpose of 4 communication format is to
promote the [ree flow of information by facilitating the eachunge of btbhogmphlc recordx
created in one database to a machine readablc form.




Communication or .exchangc- formats- co‘nsists of three- 'o'ompone'nts.

1) The carrier or physmal 1eo01cl structure compnsmg rulcs for the arrangement of data to be
“exchanged on a computer mcdrum including spec1ﬁcatrons for the physical medium
which may be paper tape, magnetic tapc dlsk or even tramrtory medium as in the case

of onlme exchange. - :

2)  Codes are content designators 1o ldcntlty different data elernents in the record. Contcnt_
- designators cornprlbc hcld tags, mdu.ators and sub- f:eld codcs

3} Rules forthe formulatlon of d1lterent data elements. This” cornponent i3 very closely
tied up with the second 'component above. The data elements separately identified by .
the codes inthe exchange format have to be ldcntlﬁcd not only in terms of content but
also in form if the records are o be suitable for use by anothcr agency. _

Eﬂcctwc exchange of biblicgraphic data bctween agencies can be accompltshod only if
the records of the agencies confo:m to all the three components as said above. .

In case of the first. component there oxrsr an accepted lnternanonal Standard (IS0
2709). Since internationally. -different c.ltalo&,umg rules. prevail, agreement on sccond and third
compenents have not been arvived-at so far.. ‘While ‘gencgal Owrier structure is ac_coptcd as.
standard (ISO 2709} there are many differences in implemengggibn. C

2.6 MACHINE READABLE R COQFORMAT

Library -of Congrcss was instrur
- Readable Catalogue (MARC) record fo
project. This experiment was ai communicating hibliographic information to a large
number of libraries. Before the cor ement of MARC Pilot. Project in 1966, there - were
- no MARC formats avatlable Thc four major ob]ectwes of MARC pilot plo_|cct are:

(Iy to set a standard for c’ommunica_-tion ol“ m'achine. readablo data between .Irbrarres.

(2) to structure the data in a tormat that would allow modrf"catton and adoptatlon wrthln
" agiven Ilbrary ' SR

(.3) to includc data elements needed by most'_libraries;
_ (4)-. to design a format_usablc on a varicty of co'mputers and rclatcd cqu_ipm_ent_.

The Pilot Pro;ect format was first doveloped for use by parnc:patmg ltbrarlcq This
format subsequently called MARC T which restricted itself to book material. In the llght of
experiences gained from the evaluation of MARC 1, the need was felt for a standard
communication format for intercharige of h|bl|ogr‘1ph1c data across national and mtemanonal
organisations. MARC 11- was designéd as one’ format structure capablc of containing
bibliographic information for all tormq of rnatcrml bULl’l as books, sorrals maps musw
‘journal articles etc. :




261 US MARC

Theré are three main components that make the present US MARC record °
structure: 1. Leader 2. Directory 3. Variable fields.

Leader T ~ Directory e Variable fields

Figure-1: US MARC structure

_ Leader provides gene.ral information about the record. Directory is the guide to the
contents in a record. Variable fields contain data of particular record and they are of two types
one Vanable Control fields and the other Variable data fields. :

I) Leader: The leader is a fixed length of twenty four characters (pmltlons 0- 23) It
provides specific information for processing a particular record data such as total length,
status, type of material, base address of data and encoding levels (full, minimal, complete or-
incomplete).In short, Leader allows a program to recognise a particular record and establish
how it is to be processed. 2

2) Directory: The Directory is an index to the locations of variablé cortrol fields and
variable data fields within a record. The Directory Ngnables the programme to locate
specific fields efficiently which required in the procgging of information.It is automatically

~created by the MARC record processing computes, programme.It contains one.entry for each
field in a record showing the field label(tag), th and its starting pOblthﬂ' relatwc to the_
h™

first field in the record. The Directory eni: with"#*held termmator
Tag - Length of Data fi S

tarting char: acter Ficld

position Q posmon _ . " terminator
Figuré—Z:%irectory structure

. 3).Variable fields: Directory is followed by variable control fields anc. variable data
fields. The variable contro! fields are numbered 001 to 009 and variable data fields numbered
01X to 09X for various - fields.Two kinds of content designations are used within variable
data fields. They are: 1 :ndlcators and 2. sub-field codes.A tag 1s assigned to each variable data
field and the tag is stored in the directory.For example, 100 is the tag for personal name main
entry , 110 is the tag for corporate author main entry and 250 is for edition: Indicators precede
the field and supplies additional mformatlon Sub field codes‘ are specwi characteis Ilkf: 5orT
and called as delimiters.

1262 UK MARC

BNB showed active interest in the possibilities offered b)} LC MARC| pilot project.
‘This led to MARC in UK in 1966. BNB MARC project was launched in 1967|with financial
assistance by Office of Scientific and Technical Information (OSTI). Preliminary version of
BNB MARC II was issued in 1968 as MARC Record Service Proposals. Later. BNB MARC
o spec1ﬁcat|ons was published in 1969. British MARC formai was developed for the -
‘production’ of printed BNB and other library related purposes. The advent- of BLAISE.
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" (British Automated Information Service) and the publication of AACR II and the need to use
BNB MARC format as a standard for recording different materials from other sources as
well as distribution of centralised records made necessary changes in the BNB MARC format
and ultimately leading to the publ“,atlon of UK MARC format. The structure of the UK MARC
forenat is given below:

Record label | Directory | Control fields | Variable data fields i

There is some divergence between US MARC and UK MARC formats in respect of
terminology and other aspects:Adoption of different iexts of AACR caused some difrferences
between the two formats. The second edition of AACR had its impact on the second edition
of UK MARC manuai which appeared in 1980 primarily in terms of coordinated treatment
for materials of al} kinds.Contrarily, US MARC format never confined to AACR only but
reflected various cataloguing codes applied in American cataloguing practices. As said earlier
there were merely differences of terminlogy between two formats such as “leader” in US MARC
versus “Record label” in UK MARC format or “Bibliographic level” in US MARC versus
“Cass of record” in British format.Besides, there were also differences between these formats
in respect of calculation of (ixed field positions , fixed length data elements and control numbers
used. For example, the record control number used in US MARC is the LC card number

whereas in UK MARC it 1s ISBN. . Q : '
The need for standardisation was felt as there wg Mefences in these formats as well

as 30 and odd US MARC based formats develeped houl the globe. The tripartite format
structure, Le., carrier format, content designators and das€lements was proposed for acceptance
as an American standard by Z39 Committee a 17.39.2-1971 standard for the format for
interchange of machine rcadable bibliogrgghic Mformation on magnetic tapes. This standard

- was subsequently accepted with modifica 1SO as ISO 2709-1973:Documentation Format
for Bibliographic (nformation Integghange on Magnetic Tapes.Second revision of this standard
was published in 1981.The ISO 27 ribes a generalised structure or a frame work specially
designed for communication betwedggata processing systems and not intended for use as a
processing format within systems. Afthough this standard was designed specificaily for recording
and processing data on magnetic tapes, its structure can be used for other data carriers
{(Appendix-2}.

ISO 2709 structure specifies that a bibligraphic record should compnse four segments
and the generalised structure of the records 1s shown below schematlcally

_ Record label IDirectory [Variable data fields | Record separator

The record label(also known as leader) and directory are both control segments which
are used to process data contained in the third segment i.e the variable field segment. A record
is of variable length.It ends with 1ecord terminator or separator.

2.6.3 UNIMARC

Nal:onal MARC projects were rapidly increased in number world -wide after the
advent of USMARC and UKMARC formats and to name a few CANMARC in Canada;
INTERMARC in France; IBERMARC in Spain; INDOMARC in Indo_nesm AUSMARC in
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- Australia; THAIMARC in Thailand; SINGMARC .in Singapur; JAPMARC in Japan. Despite
dcvelopment of several national MARC formats the only area of standardisation in these formats
was record structure which was . in conformlty with ISO 2709 structure. There were wide
variations. among different formats. The content designators used by national MARC systems
were not standardised. The tags, indicators, sub-field codes, occurrence identifiers and data
- element identifiers varied very much among national formats. Consequently, tailor-made
computer programmes had to be written by each national implementing agen' y . to access
.MARC data of every other- ndtlonal agency, thus defeatmg the very purpose of - s;mdardlqatlon _
of record formats : L

~ . This situation led IFLA to assume the responsibility for establishing an | international
standard for content designators. IFLA° Working Group on Content Designators was
formed. The Group identified that divergence among national formats was due to lack of
standards in cataloguing practices, differences in subject systems and headingé in - mame
authority files, language differences etc. and. these  differences work against companblhty
of data exchanged - between national liraries. The Working Group proposed in 1973 a
SUPERMARC . based - on the ISBD areas.This later became MARC Internatjonal Format
(MIF) from which UNIMARC was developed. UNIMARC was designed to serve as an exchange
format which would necessitate to develop only two conversion programmes i.e., one from
national format to UNIMARC and the other from UNIMARC to national form tUNIMARC
format  was first pubhshed in 1977 and then again in 1980.UNIMARC handbpok was later
published in 1983 for the guidance of users in differagt implementing agencies. All these
documents were combined into a UNIMARC Mdﬂl@%?ﬁUNIMARC is maintained by
IFLA UBCIM office. ’ :

S.truct;'trel of UNIMARC _ o O :
' The four important g]emént:s uhdcrl%’ﬁe'UNIMARC structure are :
1) - Modularity in the form of difNg@f®locks =~ |
2)  Support for ISBD % S . .
3)° Support for different for f documcnts collected in Ilbrarlcs

4) . Support for cata[ogumg of different forms of material at all levels

In UNIMARC the 3 dlglt tags fal] into the following specml block <;mlctu e,
Data types '_ ' y B]ock number T ~ Fild tags
1. Identifiers (Bilographic item and 'recqr'd). "0 “ ' . Oxx
Coded information block inél;lding | _ | 1 . - : Ixx
language and country. o
3. _Descrlptwc mformatlon. -2 2xx
4. ' Notc:, 3 - 3xx
5 Linking entry block (Lmk<; to other bIOCks) 4 ._ CAxx E
6. _ Related entry block (Va_nant t1tles) _ 3 5xx
A | Subject analysis .bloc_:k | 6 | .Sxx_
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8. Intellectual responsibility T C 7xx
9. International use - ) S 8 - "Bxx
10.  National use block ' . 9- S
“X” substitutes for numberFor example 000-009,001-199 etc. ISBD is specifically
accommodated in Block 2. The “descriptive details could be standardised despite differences

in cataloguing practices, UNIMARC currently pmv:des content designators for records of.
~variety of textual and non- textual materials. :

2.6.4 UNISIST Rei‘erence Manual

~ While MARC format was being evolved for machine processing of biblographic records
in hbraries, secondary information services such as abstracting and indexing publications
~ were also being automated. This trend nece‘;mtaeda standardised record format.

UNESCO together with ICSU—AB The Abstacting Board of International Council of
Scientific Unions set up a Working Group including members from ISO, FID, IFLA, INIS
and OECD. A first draft of communication. format was developed in 1971 and tested at the -
© University of Sheffield. In the light of these experiments, a few. changes were made to the
Manual, The data elements definitions were enhanced to ensure standardised bibliographic
descriptions and with this the manual began resembling catalgguing rules. The tagging - system.
was changed to an alphanumeric system to avoid posgibleNconfusion with the existing
numeric system in MARC formats. The first edition of Refe Manual for Machine Readable
Bibliographic Description was published in 1974. gnizations were making use of the
Reference Manual as a source of bibliographic § ption' as well as guidelines for a
machine readable exchange format. P : - '

used for subject indication. Users of U Reference - Manual could use Z tags for. local
imformation. Two character sub-ﬁe%o re used in the Manual, the first bclng @ and the

In the Rcfefence Manual, A tags Qsﬁ Eor' bibliographic description and B tags are
de

second may be a number or letter ield uses 2 1ndlcat0rs

Bemdes the differences in tagging system, mgmﬁcant dlffercnces are found between
MARC and Reference Manual. Indicators not used in MARC are usually set at blanks rather
than as zero as in UNISIST Reference Manual. The users of UNIMARC were libraries and -
national blbllographlc agencies” while. that- of Reference Manud] were indexing and abstractmg '

© Services.

2.6.5 “Common _Conimun_ica'tion' Fbrmat'(CCF)

Following the advent of ISBDs, many international bibliographic record formats were
developed including ISO’s wellknown format for bibliographic information interchange on
magnetic tape (ISO 2709). Due to the prohteratlon of bibliographic record formats ar-ound the
world on one hand and lack of compatability among them, led to convening of the International
*Symposium on Bibliographic Exchange Formats by UNESCO within the framework of. General
Information Programme(PGI). This Symposmm was organised by ‘the UNISIST International
- Centre for Bibliographic Descriptions (UNIBID) in cooperation with ICSU- AB, IFLA, and the
ISO in Taormina, Sicily in April 1978."The purpose of the Symposium was to deliberate the:
desirability and feasibility. of establishing maximum compatdbllrty between exmtlng
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bibliographic exchange formats. As a result of the Symposium an ad-hoc Group on ' the
Establishment of Common Communication Format was formed by UNESCO/PGI. -

~ The Ad-hoc Group made the following decisions before’ develb ing Common
Cemmunication Format (CCF). '

A, Structwre of the new format would conform to ISO 2709.

B.  CCF core record would comprise limited number of mandatory data elements identified
- in a standard manner which are essentiai to bibliographic description.

C Core record would be augmented by additional optional data elements, identified in a
sindard manner. = . : '

D.  Stindard technique would be devised for accommodating levels, relationJhips and links
' among bibliographic entries.

Besides, CCF would act as a bridge between major- international exchange forimats.

~ Initially, the Group studied the data eferuents of the six standard formats Viz., UNISIST
Reference Manual, UNIMARC, ISDS Manual, MEKOF-2, ASIDIC/EUSIDIC/ICS AB/NFAIS
Interchange specifications and the USSR - US Commop Communication Format. Commonly
used data elements in these six formats were identified NChese common elements formed the
core of CCF.

~ The Ad-hoc Group also developed a tc, to show relationships between two
bibliographic records and>between elemengg withifhe same bibliographic record. This apart,
the concept of record format and method %naﬁng relationships between records, segments

and fields were also developed. _ N
The first edition of CGR wa. Mblished in 1984 and the second edition in 1988 with

W
certain modifications based f@riences_ of bibliographic agencies from several countries.
The publication entitled “Implem¥¥htation Notes for users of Common Communui¢ation Format

(CCF) was brought out as the guide for the benefit of CCF users. UNESCO/PGI brought out

3rd edition of CCF in two volumes. They are volume 1 CCF(B) : Bibliographic and volume 2
"CCF(F) : Factual.. : ' '

.CCF is useful to exchange bibliographic records among various libraries as well as"

abstracting and indexing >2tvices. It permits a bibliographic agency to use a single set of
computer programe. to manipulate bibliographic records received from different* information
systems. It also provides a list of useful data elements which forms as the basis of a format
for an agency’s own bibliographic data base. However, CCF is not meant for internal storage
- and ‘processing of data in- an institution, since processing formats vary from Tinstitution to
institution and also within the same institution. - -

CCF is specifically designed for retrieval and output within an institution. k\’e find CCF

is different from other formats in two ways, Firstly, it neither inciudes its own cataloguing

-rules nor recommends any particular cataloguing codesor set of rules oriented towards any
~specific type of output format. Secondly, it identifies and defines relartionship between the
data elements and their respective content designators ndependenteof category of items or
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-~ different types: of material. In other wotds it outlines a specific Syst_em of content designators
for bibliographic records pertaining to all forms of documents or bibliographic entities.

Record strucrure of CCF

The record structure of the CCF is a specific Implementanon of the ISO 2709 Each CCF
record compnses four parts. o

a) Record lable.
b) Director_y
c) o Dat field

d) Record separator

The record lable comprises 24 characters to provide parameters to process the record -
and the directory 14 characters in five parts. Data fields consists of indicators, subfield identifier,
subfields and field separator. The final character in a CCF record is the record separator. You
will find the detailed schematic structure of the CCF record in Appendix-4. A CCF record may
. contain bibliographtc descriptions of more than one item. Description of each bibliographic
record occupies a single record segment. The primary item occupies the primary segment and
the others the secondary segments. These segments are linked through two types of relationships, .

viz., vertical relationship (a monograph and a chapter in it) horizontal relationship (Change
of tltles of a perlochcal) _ o '

Data elements in CCF II O

In CCF, data elements have been listed i rical order of the. three digit tags. Thie list
of data elements is given in Appendix-5. In ordr to import/export of the data from different
data bases uniform tag numbers as assj in CCF II have to followed.

~2.6.6 Indian Standard 'Is:$o- 85 - -
| Standardisation of bibliograph¥cal récord forrﬁat has not received due attention in

" India. - Burean of Indian Standards (Formerly Indian Standards Institution) made some

efforts in this direction and published Indian national MARC format IS:11370-1985 titled “Guide
for data elements and record format for computer based bibliographic description for different
kinds of documents™ in July 1986. Structure of this format is in conformity with ISO 2709-
1981 format and in addition provides an itlustrative list of content designators as a means of -
identifying data elements pertaining to any bibliographic entitity.

~ Structure of 1S: 11370

The generat structure of the blbllographlc record format is gwen below A more detalled _
. structure is shown schematically in Appendlx -5. : : :

- LEADER
DIRECTORY
DATA FIELDS
RECORD SEPARATOR

23




27 LETUS SUM UP

- in 1908 and in 1949. In the next decadés a series of meetings, conferences etc

~core programme of IFLA and a seri

._Fu-ea' ﬁeld A ﬁeld which hab pre- determmed ]ength of charact )zrs

The need for standardisation in bibliographic records was expressed as far back as 1841

when a standard set of “Ninety one Rules” was drawn up for the British Museum catalogue.
: Subsequently, Jewett in 1852 ‘sown the seeds’for the development of cooperatwe catalogue a

concept similar to ISBD in later years. United efforts were made to bring out uniformity in
catalogumg in English speaking countries and Anglo-American Catalogue Code was published = -

r took place to
discuss the standardisation of bibliographic data. Consequently, .the various | bibliographic
standard formats were developed. The outstanding mternatlonal meetmgs which were held and
themes discussed in them are as follows :

® - 'The_ International Couference on - Cataloguing Principles (ICCP), 1961, Patis.

Twelve statements of = principlés covering  standardisation of headings and .
Ofg'ﬂniSEition" Of-alphabetical catalogne. o

the beginning of ISBD, the basis of . the UBC syster.

S The International Meeting of - CataloguwI Experts (IMCE)_1969, CopeThagen It was

Taormina,Sicily. Began search for commo ational exchange foymat..

. - The International - Symposmm on Blb@hic Exchange Fowimats_- 1978,
1

.Ine_reasmg interest in  establishing stand principles for descriptive cataloguing
ro

data processing. and LC’s sharéd catalogu ogramme (1966) necessitated the . uniformity

became apparent soon after the ICCP in ngE Growing use of computers in libraries for electronic

_in bebliographic description for %hin manipulation. Development of ISBDs became a

Ds for various forms Df doeuments wrere developed
and endorsed by internalio% d orgamsatlons : _ :
Informatlon sharing activiWes among ndtlonal libraries and bibliographic. igeneles have

demonstrated 'the - -requirement  of standard - format for content designators a5 well as the

~format structure for exchange of bibliographic data. Several professional . bodies viz., LC,
'ALA, TFLA, UNESCQO, UBC, ANSI, ISO, BSI developed and promoted standard bibliographic

formats. The popular standard formats for bibliographic description are ISBDs, A WCR2, MARC,

' UNIMARC UNISIST Reference Manual, ISO 2?09 and CCFE.

28_GLOSSARY

Content desinator: A code refers to tags, mdlcatnrs subfield codes occurrence  identifiers
etc. Wthh describe or 1dent|fy some attrlbute of a data eelement or group of data elements.

Tag A tag consists of one or more chalacte: s or digits ‘which umquely denotes a data element

ora whole field.in a record.

Variable field: A field which can be 'extended to any length as per requirement,.
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the standardisation of bibliographic
description. ' -

2.10 MCDEL EXAMIN T QUESTIONS

I ESSAY QUESTIONS
Y What are the compnents in a bibliographic record format?
2) | State the main objective of ISBD
3)  List out thé specialised ISBDs developed for different fﬁrms of documents.
4)  List out t-ﬁe impotant colmponcnts in a co1ﬁmunication format. -
I SHORT NOTES
) Indian Standard 18:11370-1985
b} UNIS{S“F Reference Manuoaf

¢y CCF
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Appendix - 1

AREAS IN ISBD(G)

Area

Prescribed

~ punctuation
(preceding/

enclosing)

for elements

Data elements

Note: Each area other than the first, is preceded by a full stop, space, dash, space (. _ )

1 Title .and statement of -
responsibility area

2+ Edition area

3 Material (or type of
-publication) Specific area

4 Publication,
Distribution area etc

(]

11

1.2
1.3
1.4

2.1
22
2,

4;1 '
4.2
43

44 .
45

4.6

. 4.7

26 -

' Additional edition Statement

Place of manufacture

. | C . .
General material designation
Parallel title - '

Title proper

‘Other title informatio'n_

Editipn Statement ' :
F%di‘tion Statemerit : S
taterffent of Responsibility relation to the

ition
irst Statment
Subsequent Statement

Statements of responsibility following an
additional edition statement

_First Statement

Subsequeht staternent

Place of publication, distributipn, etc.

- First place
- Subsequent place

Name of 'publisher, distributor etc., )
Statement of function of publisher, distributor
e:tC.’ ’ . . N .

Dateof publication, distribution etc.,

Name of manufacturer
Date of manufacture:



"~ .Note area

Physical description area

-

Series area
Noteé: A series statement =
is enclosed by parentheses

“When there are two or more
series statements, each is

-enclosed by paréntheses o

Standard number
(or alternative =
" and terms of

availability area . _. 0

5.1 = Specific material demgnat:on and extent -
of item :

52 - Other physical details |

. 53 Dimensions of item

5.4, Accompanying material statement .

6.1 ~ Title proper of series

6.2 - Parallel title of series _
6.3 Other title.information of series -

6.4 Statements of rcsponmblhty relating to

the series
Flrst Statement
~ Subsequent S,‘Itatement '
6.5 International $tandard series number of series
6.6 ‘Numbering within series
6.7 _Er_ilfmeration and?’oi‘} title of subseries

6.8 Parallel title of sub-series

6.9 Other title formation of sub-series '
- 6.10 Stateme respoinsibility relating to the -

" sy ies
atement

- series

' ?&vbsequent statement o
e 6.1% International standa d serial number of sub-

6.12 I_\Iumbering within shb-series

8.1 Standard number (or alternanve)
8.2 Kéytitle i

8.3 Terms of availability andfor prlce |

8.4 Quallﬁcatlons (in ‘ﬂlafylng.poslt:ons)----
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Appendzx—.?
- Detailed Record Structure |
Record :
Character Label f
Positions _ _ -
| 04 | Record: length Y <
5 -Record Status : '
69} Implementation codes i
10 - | Indicator length = _
. - "Record i
tifi :
1 - _Ide_n ifier ]eng;h Label . _
12-16 Baseaddress of data - B :
— ; , Fixed length :
17-19 | For user systems N Ficld (24ch) i
20. | Length of ‘length of data : :
| field’ in each entry
21 [ Length of ‘starting character Directory
_ | position’. in each entry . map
22 | Length of. ‘Implementation. '
: t defined part” in each entry AN ; _
.23 | Forfulreuse Identifier || Indicatcr ({ Indicator
3 Characters  Tag - _ _ .Data ' fDaté' Identifer
' o Length of Data field Field Fle].d ) .-
Starting Character position- Separator | | Separator Data
Implementation defined Identifier || Indicatdr | | Identifier
part (Optional) - i
Tt — Data Data Data -
S _. Field || Field| || Fieid
. Entity -, _ Variable | Separator | | Separator | [ Separator
Base Address | - ' A S length | ' Indicator
‘of date | Ficld Separator S VO fleld I o Identifier
_Tag 001 _' Reference data ‘Record . i a Data
o Ficld Seperator Mentifier | n |
- Tag 002-009 Re_fci‘ence data : Record o N Field Sepgrator
-an.cl 00A-00Z —_— ~ length | a | Indicator
| eperator : - i e Identifier
Addlt_“.)-n_'ﬂ - Dgta S Data | Identifier || Indicatdr Data
' tags Field separator Field . L
Data _ I Data Data Data
| Field separator Biblio _Field Field | 1™ Fiewd
S { graphic Separator t| Scparator Separator
ata 1 field ) " -
= 1e : Record Riecord Record
-Fleld_ﬁ.epa"amf.. J, v Separator | | Separatqr || Separator| -
Record separator ) - Next Record| [Next Recard] INext Record|
Next record . : _
Bibliographic B¢V IR L@ 3y @
~ Field alternatives : ' _ L AR
‘Indicator Length =0 =0 >0 , >0
* Identifier Length =0 20 =0 . PO
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-Appendix-3

LABEL -
24 Characters

DIRECTORY
Variable length

DATA FIELDS
Variable length

1 Character

RECORD SEPARATOR

' _Directald'Strut:'ture (___

ENTRY
14 Characters

ENTRY
14 Characle_rs

ENTRY
14 Characters

ENTRY
14 Characters

ENTRY
14 Characters

| §-Character

| FIELD SEPARATOR

 Diagramatic Representation of CCF Record Structure -

|——— Label Structure

RECROD LENGTH
5 Characters

RECORD STATUS
I Character

| BLANK

1 Character

BIBLOGRAPHICAL LABEL |
l_ Character

INDICATORS STRENGTH
1 Character

SUBFIELD IDENTIFER LENGTH
I Character -

BASE ADDRESSES Q)ATA '

| BLANK
3 Character

5 Character \, .

\e

LEN F DATA FIELD IN EACH
ECYORY ENTRY

ter -

LBNGTH OF STARTING CHARACTER
POSITION IN EACH DIRECTORY ENTRY -
1 Character

LENGTH OF IMPLEMENTATION DEFINED -
SECTION OF EACH DIRECTORY ENTRY
1 'Charapter .

| BLANK.

_ : v o
Directory Entry Structure -| ! Character-
INDICATORS | LENGTHOF | STARTING . SEGMENT OCCURRENCE |
: ' DATA FIELD CHARACTER | IDENTIFIER JDENTIFIER
. POSITION - - .
3 C_hhracle_rs 4 Charhcters 5 Characters I Character 1 Charactér
Datafield Structure
INDICATORS SUBFIELD | SUBFIELD SUBFIELD | SUBFIELD ~ FIELD
‘ IDENTIFER ' | IDENTIFER : SEPARATOR
2 Characters | 2 Characters |  Variable | 2 Characters | Variable 1 Character
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Appendix-4

Laybu_t of the Record Format

E Record -
Character Label
Positions _
0-4 Record length
5 Record Status .
6-9 Implementation codes
1 ‘Indicator length - _
11 [ Identifier length Record
g - - Label
.12-16 | Base address of data :
: Fixed length
17-19 For user systems ) S (245[])
20 -Length of ‘length of data . o
+ | field’ in each entry _
21 Length of “starting character [Directory’
position’ in each entry map
22 Length of ‘Implementation
defined part’ in each entry
23 - [ For future use . v
3 Characters | Tag ) A D
' Length of Data field
Starting Character positron :
Impleméntation defined Entry
part (Optionaly
Entry _ _ —\Pirectory
Enuty % | variable
Base Address | y .|, length
of date . | Field Separator V' field
Tag 001 | Reference data Record , |
. ,- A
| Field Seperator "|identifier
Tag 002-009 | Reference data
and 00A-00Z . RES':SM
Field Seperator - Hields
Additional Data_ Data
tags [ Field separater Field
1 Data '
Field separator -
Data, Blbl".) _
L graphic
Field separator field v .
: Reco;‘d separator \
Next record

Body text to show relationships between two bibliographic records and between elements wit

30
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Appendix- §

Common Communication Format (CCF)
- LIST OF DATA ELEMENTS

TAG _ NAME

001 RECORD IDENTIFER
010 .. RECORD IDENTIFER USED INA SECONDARY SEGMENT
(¢10A Identifier
011 ALTERNATIVE RECORD IDENTIFIER (R)
© 011A .. Alernative identifier
OlB . Identification of agency in coded form
o11C . Name of agency
015 BIBLIOGRAPHIC LEVEL OF SECONDARY SEQMENT
015A : Bibliographic level :
020 SOURCE OF RECORD o Q
020A . Identification of agency of coded fro
020B . Name of agency .
020C - ~ Name of code set S §
020D Rules for bibliographic 1))
~ 0201 .+ Language of nam@n .
021 COMPLETENESS OF RB€ORD
O21A _Level of complelcness code
022 DATE ENTERED ON FILE
02A  Dae
023 | DATE AND NUMBER OF RECORD VERSION
023A Version date
023B : Version number
030 - CHARACTER SETS USED IN RECORD
- 030A *~ Alternative Control Set (Ch)-
030B - ' Default Graphic Set (GO)
030C - Second Graphic Set (G1)
(030D Third_GraphiC Set (G2)
030E - Fourth Graphic Set (GS)
030F "+ Additional Control Set (R) .

030G. Addtional Graphic Set (R)-
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031 LANGUAGE_AND SCRIPT OF. RECORD (R)

031A - Language of the record (R)
031B- - Script Df the Record {R)
041' LANGUAGE AND SCRIPT OF SUMMARY {R)
041A ' Language of summary (R),
041B Script of summary
_ 050 -' PHYSICAL MEDIUM
051A . Physwa] medlum code(R)
060. . - TYPE OF MATERIAL
. 060A. : - Type of material code(R)
0RO SEGMENT LINKING I"IELD GENERAL VERTICAL RELATIONSHIP(R)
- 080A . Segment 1elanon‘;h1p code
- -080B ' _ Segmenl indicator code '
. 081 - SEGMENT LINKING FIELD VERTICAL RELATIONSHIP FG)R MONOGRAPH '
~081A Segment relationship code
© 081B ~Segment indicator code
082 | SEGMENT LINKING FIELD: VE L RELATIONSHIP FROM
. MULTI-VOLUME MONOGRAP .
082A - Segment relationship co
082B Segment indicator code
083 . SEGMENT LINKIN W VERTICAL RELAT_ION'SHIP FROM SERIAL
083A " Segment relgeignshiptcode - 3 D
083B ' Segment ir@ code
085 SEGMENT LINKING FIELD HORIZONTAL RELATIONSHIP(R)
085A . Segment relationship ¢ode . .
085B © Segment md:catm code
086 ~ FIELD TO FIELD LINKING(R)
'086A ~  Field linked from '
- 08B . Field relationship code
086C - ~ Field linked to
100 '. INTERNATIONAL STANDARD BOOK. NUMBFR(R)
100A ISBN
100B - Invalid ISBN(R)
100C Quallﬁcatmn(R)
101 INTERNATIONAL STANDARD SERIAL NUMBER(ISSN)
101A - ISSN
101B. C Invalid ISSN(R)
101C L Cancelled ISSN{(R)
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102
102A

G -
110A
1108

11
1A
111B

120
120A.
1208

200
200A
2008

 200L

2008

261

2A
2NB
2011
2018

210

2104
2108
210L
2108

220
220A
220L

221
221A
221L

212
2224
2221

o I S
[ S
L3 ::_,_

o~

CODEN
Coden

NATIONAL BIBLIQGRAPHY NUMBER(R).
National bibliography number
Natioval bibliographic agency code

LEGAL DEPOSIT NUMBER(R) |

Legal deposit nimber
- Legal deposit agency

DOCUMENT IDENTIFICATION

NUMBER(R).

Document ideatification number

Type of number

TITLE  AND m%OCIA'ILD
Title(R)

STAFEMENTS(S) .OF RESPONSIBILITY

Statement of IL%p()nS!hlhty "iHSOletL(J with title(R)

Language of fille
Script of title

KEY TITLE
Key title
- Abbreviaied key title
Language of key title
Seript of key ttle

O\>
v

PARALLEL TITLE AN AgOCFATI:D STAT[MFNTS{‘E) OF

RESPONSIB{LITY{R
Paralle} title

Statement of responsibility associated with pa:alle! title(R) .

Language of parallel title
Script of parallel title

SPINE TITLE(R)
Spine title _
Language of spine title -

COVER TITLE(R)
Cover title
Language of cover title

ADDED TIiTLE PAGE TITLER)
Added iitle page tite
Languaoe of added title page

RUNNING TITLE(R)
Running e )
Lenguage of running title

title



230 . OTHER TITLE(R)

230A - Other variant title
230L Language of title
240 UNIFORM  TITLE(R)
2404 : Uniform title
‘240R, Number of part(s}R)
h 240C - Name of part{(sXR)
240D, Form of subheading(R) -
240E "Language of itern as pait of umform tllle(R}
- 240F Version
240G ‘Date of version
240L - Language of uniform title
2402 . Authority number
260 . EDITION STATEMENT AND ASSOCIATED STATEMENT(S) OF
~ RESPONSIBILITY(R)
-~ 260A Edition statement - :
260B . Statement of wspons:blllty assocnated with edition(R)
260L . Language of edition statement
300 . NAME OF PERSON(R) S 0
300A Entry element .
. 300B - Other name elements O '
300C Additional elements 10 name
300D ~ Date(s) . '
300E \ Role(coded)(R) '
300F Role(non-¢oded)( .
3007 Authority number ' '
310 NAME OF cora%x BODY(R)
310A Entry element + - :
310B Other parts of name(R)
310C " Qualifier(R)
. 310D : Address of corporate body
310E ~ Country of corporate body
310F Role(coded)(R)
310G . Role(Non-codedR)
310L Language of entry element
3108 -Setipt of entry element
- 310Z Autherity, number
320 - . NAME OF MEETING(R)
320A Entry element
320B Other parts of name(R)
320C . - . Qualifier(R)
320 . - Country _
3206 Location of meeting -
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320H Datc of meeting(in ISO format)

3201 Date of meeting(in free format)
3200 Number of meeting
320L Language of entry eclement
3208 Script of entry element
320Z Authority number
330 AFFILIATION{R)
330A ' Eniry element
330B Gther parts of name(R) .
330C Qualifier(R}
© 330D © Address(R)
330 Country of affiliation
330L * Language of enury clement
400 PLACE OF PULICATION AND PUBLISHER(R)
400A Place of publication(R)
4008 Name of publisher
400C Full address of publisher(R)

400D Country of publisher(R)

410 PLACE OF MANUFACTURE AND NA@%UFACTURE(R)

410A Place of manufacture(R)
410B Name of manufacture
410C Full address of manufaciure(R)
410D Country of manufacture(
420 PLACE AND NAME OF DIS lBUTOR(R)' ’
420A ' Place of distribue .
420B Name ol distribuor
420C Full address of distributor(R)
4200 Country of distributor(R)
440 DATE OF PUBLICATION(R)
440A Date of formalized form .
440B Date ol non-formaitized form
441 DATE OF LEGAL DEPOSIT
445 A ' Date of legai deposit
450 SERIAL NUMBERING
450A Seriul numbering and dale -
460 PRYSICAL DESCRIPTION
4504, Number of pieces and desighation
4608 - Other descriptive details
460C Dimensions '
46010 : Accompanying maierial{R}
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465

465A
465B
465C

480
481

480A

480B
480C
480D
480L

4808

490
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500
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510
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520

520A
520B

530
330GA

600
6004
600L,

610
G10A
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620

620A

620B

PRICE AND BINDPING(R)
Price(R)
Binding{R)
Date of price(R)

SERIES. STATEMENT AND ASSOCIATED STATEMENT(S) .

OF RESPONSIBILITY(R)
Series statement

Statement ol responsibility associated with series statement(R)

Part statement
ISSN

Language of title
Script of title

PART STATEMENT(R)
Volume/part numerator and designation(R)
Pagination defining a part
Other identifying data defining a pan

NOTE{R)
Note

NOTE ON BIBLIOGRAPHICAL REL@HEP(R)
Nole

SERIAL FREQUENCY NOTE(R)O

Freguency

Daten of lrequency, ;
- CONTENTS NOT'*’{R)?

Note

ABSTRACT(R)
Abstract
Language of abstract

| CLASSIFICATION SCHEME NOTATION(R)

Notation(R)
Hdlentilication of classification scheme

- SUBJECT DESCRIPTOR(R)

Subject descriptor
Identification of subject sysiem

R=Repeatable field
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UNIT 3 BIBLIOGRAPHIC DESCRIPTION FOR'-
o 'NON-PRINT MATERIALS

Structure
30  Aiins and "Ob_jecti\fes
31 | Introduction

3.2 Non-Print _Maleriéls
3.2.1 Microforms
3.2.2 Sound Recordings ‘
3.2.3 Visual Formats
3.2.4 Videograms
325 Magnetic Discs |
326 Optical Storage Media'

33 .Standards for Bibhogmphlc Descnptlon o
- 3.3.1 ISBD (NBM) Framework =~ - - o
1332 AACR-2R e NS
3.4'. Sourcés for Bibliographic Elements for Desc
35 Bibliogrﬁph'ic Description of Non-PIint vkials

3.6 Let Us Sufn Up : S . AW
37 Glossary o -
3.8 'Assignments I @ R

3.9 References and Further Reading

'3.10 Mode) Examination Questions .

3.0 AIMS AND OBJECTI_VES

In the prewous unit we have dlscussed about the standards for blbllographlc dﬁbCI’lp[lOl‘l
The present umt dlSCUbSCb the blbllographlc dcscnptlon of non-print matermls ‘

After reading this unit ,you will be able to
- "describe'the role of non-print materials as sources of information
- Idcntlfy ‘varieties of non- prmt lTIdtCIldlb

- llst out the standards for blbhogIaphIc descrlpuon of Ton- prmt materlals

- prowdc bIbltographlc descnpnons to ' non- prmt matena]s accordmg to AACR 2R,
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3.1 INTRODUCTION

The story of written communication datéd back to the times when nomadic people
communicated through cave drawings. In ancient times people used clay tablets, papyrus
_rolls, parchment rolls, palm leaves etc., as writing media for communication. A break-through

occurred in the 15th century when Johan Gutenberg invented printing from the movable

types. Further developments in printing technology took place during the great Industrial
revolution ' in the West. In the next five centuries printed documents dominated the world as

the most convenient medium for communication. The world is now witnessing exponential -
~growth of information and there is a need to provide quick access to information. The -

exhorbitant cost of printing and publishing, the quickly outdated feature of print media and
the need to reduce time lag in conventional printing necessitated the shift in focus from
conventional print media to non-print media. Over the last two decades;, there has been
tremendous growth in the development of new technologies in photographic, micrographic,
computers, fibre optics and telecommunication: technologies that affect the preparation,
organization, storage and retrieval of -information.

- Presently, there is a trend towards compressing  information carriers’ so that they
occupy less space and make storage and distribution easier. Information seekers emphasize
on directly accessing information stores/databases. Cempression of information led to the
growth of microforms. Optical fibre technology hance the ability of the people to
communicate directly with information soirce_usi etwork computer terminals:

_ Non-print materials (NPMs) as storage 1ave been gaining importance since the

middle of the twentieth century in provid otential alternative access to information. NPMs
~have enormous information storage capacitwith low cost. Data damage is drastically reduced
with NPMs and information can begfetieved and  transferred speedily and-accurately. NPMs

with  their durability feature proWfe the bénefit of repetitive use of information without

deterioration or loss of informg @1 n view of certain advantages users prefer to consilt materials
in non-print format. It is, the ‘@’ important you should reaiise the potential features of
various non—pnnt formats as effective storage, 1nf0rmat10n retrieval and dlssemmanon media.

3.2 NONQPRINT-MATERIALS

_ The term “Non-print materials” aiso used synonymously with the terms “Audio-visual
malterials” and “Non-book materials”. which refers to any format not in book or similar print
format. Formats other than print formats include a muititude of formats from realia (objects)
to most sophisticated  forms of silicon technology to fibre optics technology. The formats
. under consideration in this unit, however, are those formats which are most. likely to be found

in libraries and information. units and which require special treatment in terms of their -

bibliographic description in order to exploit information from those formats. The important
NPM formats are described below.

321 Microforms

‘Microforms - are miniature reproductions -of printed or other graphic matter, which

.cannot be utilizg:d without magnification by specific equipment. Microfilms, Microfiche, -

- Micro-opaque and Aperture cards arc includéd under the heading and designated as “microforms™,
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1) Microfilm: 1t is stored on a roll or reels of film available in 35mm or 16mm format
Microfilms may be with or without sprocket holes, with. or without self—threadmg'
cartridges and may be in black and white or .in colour. Mlcroﬁlms can hold ‘large
guantities of information in a very little space at very. low cost.

ilY  Microfiche: Ina micr'ofiche,. micro images are arranged in grid formation on a transparent-
film of 3x5 inches or 4x6 inches either in colour or black and white, A strip of eye-
-reading is placed along the top edge for easy identification of -the material. Ninety-

~ eight frame format is more common for microfiche of documents usmg a reduction ratio
of 24x from the original.

1) Micro-opagque: The micro images are produced on a card rather than ‘on a film, either -
‘photographically or by an- offset litho press. As micro- opaques are relatwcly inefficient -
and they. have become obsolete formats. ' c

1) Aperture cards: These are pieces of card with a window into which the microfilm is
inserted. Aperture card is approximately 7.75 x 3.25 inches. It can be written on-for

reference purposes and notched for mechanical sortmg for computer information .
retrieval.

_3.2'.2 Sound recordings S 0

A recording on which sound vibrations have p€€MN\egistered by mechanical or electronic
means so that _the sound may be reproduced. Ryerefare many formats of sound recordings

Audlo Tapes : Audio tapes or sound L?re found in two formats - Open reel and’

Cassette. These formats each require j ayback equipment because of speed and tape
width variation. . ' _ .

i) . Open reel or Reel-to-reel he usual width of the tape is 1/4" and being wound on
. one reel and then fed to another open reel. This format is used mainly for in-house
production of masters or originals as the quality of Open reel tape ensures. a higher
standard of recording and at a faster recording speed. The reels vary in_ size usuvally 8
cm, 13 cm, i8cmor 26.5 c¢m in diameter. Playing time depends on the speed at

. which the recordmg is done and the thickness of the tape.

1) - Cassette tape: Audm cassettes have a standard dimensions of 10.2 x 64 ecm with a -
- standard tape speed of 4.75 cn/s. C30, C60, C90 and C120 cassettes -are available at
- standard timings of 15 minutes, 30 minutes, 45 minutes and 60 minutes 'respectively

of each’ side. Cassette tapes for computers at standard timings are also avallable

3. 2 3 Visual Formats

i) Transpareuctes Transparencieq are extensively - used in education and. training
environments. Transparencies are made from plastic in sheet or roll formats. Visuals can
be hand-written or drawn with specific quick drying ink pen. A specml overhead projector -
is used for projecting the visual on toa screen, ' : -
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a)

c)

Images are created as a result of a chemical reaction to light and further fixed and
chemically washed. There are & number of audio-visual formats based on film and each
format rcquires special equipment to exploit the material.

Film: Photographic film is a polyester-based material coated with a- Iay(l:{ of emulsion.

Cinefilm: A Cinefilm is a sequence of images arranged vertically and s the film
passes through the projector, the illusion of movement is created on to a screen. A
variety of Cine film formats is seen. You will find usval 35mm or 70mm cinefilm
with sprocket holes on both sides of the tape. Besides this, 16mm film with optical
sound track which cannot be crased unlike magnetic sound track. Sprogcket holes are
found on one side of the tape-only, the other side is earmarked for sound &lrack. The film
1$ projected at 25 frames per second. 16mim silent- films with sprocket holes on both
sides also available and can be projected at 1 frame per second. ‘ '

Filmstrip: The filmstrip is a collection of images organized in two different forms on a

continuous piece of film. A short length of such a film, sometimes mounted in a rigid
format is called a Filmstrip. There arc two kinds of filmsirip. One bein{g single (half)
frame and the other double (full) frame, The single format is arranged vertically, while

-the double format is arranged horizontaily on the strip. Suitable projectors are -

required for these two formats for operation.

Slides: Shides are individual frames of film, med on storage cases. The mounts
can be cardboard or plastic or glass. Slfles &e placed in a slide box with sets senaily
numbered. Two common formats viz., 35] d 1t0mm format. Slides arg projected on

3.2.4 Videograms

to a screen with a slide projector, v

Videograms are prog s of moving picture and sound which has been recorded

magnetically on to a tape or ronically put on to a disc. Unlike audiotapes, there is no
standardization in the production of videotapes and as such they are mostly dependent on
specific kind of video play back unit. : '

5

i)

i1}

v}

Open reel videotape: The use of open reel tape is very limited and mainly used for
broadcast purpose and production of master material only.

Videocasseites: This is the most popular video format in use containing! 1/2 and 3/4
inch. You find a number of formats with varying sizes and varying recording timings.
Care is° necessary regarding compatibility of tape, recording system and playback

equipiment.

Video cartridge: This ts an open recl with container. During operatipn the tape is
automatically threaded and played.

Videodise: A laser beam scans the disc and the imaee appears on the visdal display unit
BE apf Py

of a computer or television screen. A 12" Videodise can contain 30 minlLJtes of motion
picture with ‘two independent sound tracks or 5400 separate colour still' frame images

with no sound. The vast storage capacity of Videodisc with fast retrieval pof information

is most common in libraries.
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3.2.5 Magnetic Discs .

Maguetic discs are used with computers for recording and retrieving information.
Information can be written on to a magnetic disc, which is.in machine readable form.
Magnetic disc drives are of two types: fixed disc unit and removable disc unit.

a) Floppy disc: The Floppy disc or Flexible disc replaced punched cards used earlier for
data entry. These discs are made of plastic and coated with magnetic materml The
popular sizes of the disc arc 8", 5.25" and 3.5" in diameter.

by  Hard disc: Hard or fixed discs are available for all configurations of computers and
- can be permanently installed in 2 computer or removable cartsidges or disc packs. '

3.2.6 Optical Data Storage Media

Optical technology for storage of information and retrieval involves the use of laser
beams. The most exciting developments in this technology in recent years have been the
creation -of new types storage media used in computers such as optical laser discs, optical
card and optical tape. Optical storage media offer convenient data handling of vast information

storage and retrieval. Laser optical discs are hard metai discs rangmv in size from 4.72" t

14", Most optical discs are read only devices.

1) CD-Audio: This compact disc is a populag
form. The standard size of the disc is 12 cm i
4 central hole of 15mm diameter. Maximum pha
one hout.

orm for distributing music in disc
ter and 1.2-msm thickness and have
fg time of one disc 1s approxXimaiely

i1}y CD-ROM: A common version of |
Disc Read only Memory. The_pote

is the CD-ROM. CD-ROM stands for Compact
ial of CD-ROM lies in its compactness, 12cm in
diameter and 1.2mm thick @ gortability, reduced shelf space and its low mamntenance
cost, A single disc supports Q 60 Mega bytes data i.e. approximately equivalent to
470 numbers of 1.44 MB floppy discs; up to 18 hours sound; up to 74 minutes of
movie or video. Like audio CD, a CD-ROM disc physically consists of a metallic disc
branded to a polycorbonate-base material. This is coated with a transparent protective
layer. With its rcad only feature, CD-ROM is immensely vseful as a publishmg and
distribution medium. CD-ROM offers unequailed advantages in libraries and information
centers in terms of large dara storage format for lnfmm.ltlon retrieval and dlsst.mlmnon

W)  High Density CD-ROM: These discs could hold fu_ll-ienglh movies, high guality music
and complex computer data. The new format is named as Digital Video Disc (DVD).
- The new format Jooks as fike CI) but is double sided. Each side with 4.75 GB of space
that can hold 133 minuies of video or equivalent of eight CDs of music.

W) CO-f: Interactive CD carries combination of texg, graphics, audio. stills and moving

plotures.

v} CD-V: Video CI) carries audio in digital recording and video in anajog. The geneml
size is 12Zem, carrying up fo 6 minutes of video with scund and further 20cm carrying
Bp o 20 minutes of dlelO and v ideo on each of the two sides. 30cm carrying up to 60
miuutes of audio and video on rach of the two sides.
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| . . . . . . . -
| , i
33 STANDARDS FOR DESCRIPTION OF NON-PRiNT
_ MATERIALS - B

Non—Prim Materials are ‘mostly dependent on equipment such as microform readers.
video recorders, tape recorders- players, projectors (slide, fitm, etc.), overhead projectors,
computers, disc drives etc. As you see information is hidden in NPMs and has to be seen or -
heard through above said media. Unlike NPMs, printed media (1e. book) is ready for
immediate reading. As you cannot browse NPMs like books on a shelf, it is pecessary to
~describe the contents of NPM in full and in greater specificity. While. describing] NPMs focus
‘should be for accessibility of information on NPMs. One must have the knowledge of the
format of NPM to be catalogued. It is often difficult to identify and obtain:bibliographic
elements from NPMs for standard bibliographic description. '

There have been concerted attempts to provide standard rules for bibliographic description
for NPMs since the 1950s. Library of Congress had published its Supplementary Rules
.Desc.rlptwe Catalogumg n leraly of Congress: Phonorecards in 19‘52 Motion pictures and
Filmstrips in 1953; Pictures, designs and other two dimensional representations in 1959. Canadian
Manual for Non-Book Materials originally pubtished by Canadian Library Assocjation in 1970
was later updated in 1979. The British Library Association Media Catatoguing Rul[es Committee
publlshed “Non-Book materials cataloguing rules: Intégrated code for practice and draft
revision of British Text Part III” in 1973. This ularly known as LANCET rules
designed to be used in conjunction with AACR. -Iﬂﬁandard bibliographi¢ description
ISBD (NBM) appeared in 1977. Detailed rules fgr desOWfition of NPMs are given in AACR
I1 R and there is a growing trend towards the ‘this code for NPMs organisation.

3.3.1 ISBD (NBM) Framework ? - | B
_ ' ) es. the, ing. structure for bibliographic description.

¥ T;tle and statement of @ guisi duy area

_ Title statement : Tllle is gwen by the author;‘producerfpubilsher of NPM. Title can
be idcntlﬁed as foilow';

Un_lform title : It is a particular title by which a work that has appe.lred under varying
Iltleb is to be ldentlfed for cataloguing purposes.

Supplied. titles: You often come across NBMs have no title and one must be supplied.
Siuich a sﬂmtlon is 'very common_ Wlth illustrations, specimens and models.

Collective title: An individual item may__contain sevefa] works. There may be two or

- more titles associated with its description. ‘If there is not a collective title associlated with the

work then it will be necessary to record each tltle in the order in which  they appear in the chief’
source of information. -

2. Responsibility for the creation of'NBM There might be several collaborators such as
-performers, adapters, producer, narrator etc. who . may have shared responmblhty in
' creatmg the NBM These collaborators also form part of description. . .
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3.

Physical description of materials: This includes the extent of the item, other physical

details, dimensions and accompanying material.

3.3.2 AACR-2R

1

P

3)

Qo

Rules for description are claborately given in AACR (second edition 1988 Revision)
generally referred to as AACR 2R. The broad framework for  description of all materials is
given in the general chapter 1 in AACR 2R. While foltowing the rufes laid down in Chapter 1
General rules for description it is important to keep in mind the following points.

The physical dcscription of any item should be based in the first instance on that chapter
it AACR 2R dealing with the class of materials to which that item belongs.

It may be necessary that only national bibliographic agencies will adopt “Third level of
description” tor recording all the bibliographic elements pertaining to an item 1o be
catalogued and all other agencies may choose the “first or second level of description”™.

The bibliographic descriptioﬁ prescribed will not normally  be used by itself, but will
usually form part of a complete entry in a catalogue or other bibliography. The headings,
classification numbers etc. used in arranging entries i a catalogue do not form part of

the standard description of an item. The framework of
the physical description as outlined below:

Title and statement of * responsibility O

E. Other title information

B. Title proper _ ?\ _
C. General Material Designation Q 1]

-F. Statement of responsibilit _ 4
Subsequent statement of 1@%&)’ :

Edition area
B. Edition statement : —

Material {or type of publication)

specific details area ' : . —
(No specific use of this area

for NBM except file characteristic

deiails for computer files)

Publication, distribution , etc. area

Place of publication, distribution etc. —
Name of the publisher, distributor ete. ;
Lrate of publication, distribution ete,
Flace of manufacture, name of

manufacture, date of manufacture;

.-
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V————'—_

1.5 Physical distribution area

B. Extent of item -
C. Other physical details '
D. Dimensions

E. Accompanying material +

1._6 Series area o . |

B. 'Title proper of series ' = ()
G. Numbering within series . : _ ¥

1.7 ~ Note area = |
‘B. No’tes | : | —
1.8 Standard number and terms of availability area '

B.- Standard number (or Ialternat_ive) _' p—
D. Terms availabiiity

' The numbering of the above framework refers toNpe specific AACR- 2R rules as you
ﬁnd 1) All the elements that are required ‘to desc PM 2) Assigns ofder 10 these

elements; and  3) prescribes punctuation fﬂQ& elements. |
Authorship is generally diffused gnd cabt be established as readily for many non-

print materials. As such entry under tit% occur more frequently for non- E)rmt matcnale.

The following rules of main entry gemappRed in the order in which tliey are lIStbd
r gdlly ploduced in another medium i 18 entered in the saine

1) A reproduction of a wggk o
_ manner as the origin

2) A work for which authorshlp can be. clearly esiablished is entered under the author.
Authorship is not norma[ly attributed to consuitants, performers, pr oduders, directors,
designers etc., except in case of a sound recording, motion picture, or video recording
in which the responsibility of the performing group goes beyond that of performance is

.entered under the performing group. ' R

3)  An item without.a collectlve title is (.,I'l[E:I’t‘.d under the heddlng approprmte to the {irst
'work , - O

4 A work for which authorship cannot be established is entere'd under ii.tle

34 SOURCES OF BIBLIOGRAPHIC ELEMFNTS FQBR. -
- THE DESCRIPTION |

The chlef source of information for bibliographic description of printed rmonographs is
the title page. Such a prime source for the descri iption of - NPMs is unusual as mostly

|
information being scattered around. the NPM documcnt and its container. AACR 2R used the
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concept of the “Chief source of information” in relation ‘to specific. NPM to overcome this
. problem. Thus, you will find the chief source of 'inforrnation undei’.the following categories:

1)

2)

3

4)

The material itself, mcludlng the container, where this forms part of the item. E.g. Cassette _
or Cartrldge

The container itself where this is completely separated from the item, for exa'mple'a' box.

Accompanying material ie. prinied text guides and other leaflets issued with an item.

Other reference works/catalogues etc. :

The -order of preference for each of the above categorles is glven in AACR 2R by the

specific material chapter.

35 BIBLIOGRAPHIC DESCRIPTION OF NPMs

i).

Sound recordings: Sound recordings of various kinds viz., disc, tape (open reel-to-
reel), cassette, cartridge, roll, sound track film lack standardization in presenting
information about themselves. The content of recording, the person (s), who has made
the recording, technical detaiis of recording and the equipment requirements for its use
may be found on the disc/tape/reel/cartridge and the laBgl. This has to be regarded
as the chiel source of information. But you may n be sought information from.
accompanying textual material such as-a book}¢™grecord sleeve or box, .
,

* Chapter 6 in AACR 2 (Second edition Revigion % details various bibliogfaphic elements
10" be shown and their order in the %&gue entry, Besides giving the standard
a

rules: the number and kind of ph nits, playing time, type of recording i.e. the
way in which the sound isgegord@ on the item (analog or digital for disc or cassette
and optical or magnetic fo% track film reel), playing speed for analog disc in

revolutions per minute(rpm) amiligital disc in metres per second(m. per sec.), analog

description, the physical deseript % ar re to be shown as set out under various
d

‘tape in inches per second (ips), - sound track film in frames per second (fps), track

configuration for sound track film (centre track or edge - track), number of tracks and
number sound characters (mono, stereo, quad). Dimensions of sound recordings are given
in inches. You may have to make elaborate notes abeutthefrature of 1tem being

catalogued, the performers and the recording detalls

Workedout examp]e for a Sound Recordmg

Fry, D. B.
Science looks at speech [sound recording] / D. B. Fry;
Interviewer Paul Vaughan -— London: Semmar Cassettes
[1977].

1 sound cassette (51 min.) : 1 7/8 1ps, mono. —
(University series)

Seminar cassettes: 88105
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i)

Motion Pictures and Video Recordings: Rules are set out in chapter 7 of AACR 2R for
description of motien pictures’ of all'’kinds including complete films and programmes,
compilations, trailers, newscasts and news films, stock shots and unedited material.
The chief source of information is the title frame or the container label, The cataloguer
may have to supply titles for commercial ad\:erusmfJr film, which mcludes product or
service and the word “advertisement”. Supplied titles for unedited material and news

films include place, date of event, personalities and subjects. Paralle! titles are common

because of the world-wide distribution of films. Tk e statement of responsibility will name
producer, director or animawor. The physical description is peculiar to the medium.
You may have to record appropriate terms such as film cartridge, film cassette, film
loop, film reel, video cartridge, videocassette, and video disc and video reel for specifying
the physical units. The playing time, sound characteristics j.e. “sd” for sound,“si” for
stlent, colour, other technical characteristics [ike projection speed in frames per second
and playing speed in rpm which affect showing are also to recorded. Notes may be

- necessary to record the names of actors, players, performers and/or presenters and
~others concerned in maklng a film. Cataloguer can make elaborate notes for additional
physical details on spectal sound characteristics. length of film, colour recording

system,. print form. video recording system etc. Access points will often be titles. Other
access poinis may be based on the names of any of the persons or corporate bodies 1o
whom responsibility for a film has been attributes

Workedout Example for a Metion Pict

Aids for teaching the mentally retarded

{motion picture] / Productio: B. .'
. Henderson, Spencer Neison a Odkleigh

" Thomme II. — Boulder,

Films; Ipswmh Concord Film dls[rlbutor]
1964. - '

5 film reels '(ca 40 min.): sd., col.: 16 mm.
One phase reel.

Graphic Materials: These are flat and static materials. These materials consist of opague

~ two dimensional art originals, reproductions, charts, photographs, technical drawings

or prcge{.tdble or viewable material for example film strips, radiographs. and slide
transparencies. The terms to be used to designate the specific media are listed at 8. 5Bl
in AACR 2R. The words cartridge or reel! are to be added to filmstrip or ster:ograph
when appropriate. The number of frames or double frames are added to the designation
of filmslip or filmstrip whiie the number of pairs of frames are added to the designation
of steriograph. The number/approximare number of sheeis are added to to the term
flipchart and number of overlays or attached overlays if any are added to the term
fransparency. Medium specific other physical details are to be given for example
medium (chalk, oil, pastel) and base (board, canvas, fabric) for art or iginals; process in
general terms (engraving, lithograph) or process in specific terms (copper engraving,
chromoilthograph} for art prints; doub]f: or single sided for charts and flip charts; sound

!
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characteristic for fiimstrips, filmslip. flash cards and slides if sound is integral; methods
of reproduction (blue print, photocopy) for technical drawings. Colour details (e.g. col.
or b&w, sepia) have to recorded for all graphic media except art originals, radiographs
and technical drawings. Dimensions of height x width in centimeters will have to be
given for all graphic materials except filmstrips, filmslip and stereograph while only
width (gauge) of the filim is given in millimeters for filmstrips and fitmslip.

Workedout Example for a Filmstrip

Newton, Stella Mary

Napoleon [filmstrip] / Compiled and annotated by Stella
Mary Newton. — London: Visual Publications, 1971,

2 filmstrips: col. ; 35mm. + 2 manuals (32p.;27cm.). —
(A closer look into history; 6) _

Céntents: 1. The man and his surroundings (40 fr.) —
2. His effect on his time (37 1)

Microforms : Microforms are quite useful for reproductipn of voluminous works to a
few cards or reels of films. Rare and fragile mate%uld be reproduced and make
to be catalogued as microforms only. The roper, statement of responsibility,
edition, imprint etc., are to be taken from theit titte frame or title card or wherever
the fullest information is given (11.0B o R 2R). The physical description must
state the medium as appropriate i.g. apduire card, microfilm, microfiche or micro-
opaque together with the number jcal units in Arabic numerals and its dimensions.
In addition to the elucidatory notes aSget out in rules that may be required for any item to
be catalogued, microforms n te on the reduction ratio, if the item is not conformed
to the standard reduction ra 16x-30x range, and also the name of the reader on
which microform cassette or cartr ldgL which effect the use of it. You will also record the
details. of original works for those microforms that reproduces the existing works.
Cataloguer has to provide a uniform title in order to collocate the heading for the
microform with the heading for the oragma] work or to act as its substitute.

~them transportable in reduced facsimile, Thougli :mm s are reproductions they are

‘Workedonut Exdmple Jora Microfom:

Croghan, An tony.

A thesaurus-classification for the physical
forms of non-book media [microform] / by Antony
Croghan, -— 2nd ed. — London Coburgh publications,
1976.

1 rlnicro'ﬁche (53 fr.): ﬁegati_ve; I x-15em. .
"First ed. published in book format.
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vi)

Tﬁree-Dimeusional Artefacts and Realia : Chapter 10 of AACR-2R covers the description

- of three dimensional objects that occur in nature or prepared by individual. Rules for -

description are set out for naturally occurring objects, generally prepared as exhibits
or specimen, together with microscope slides holding such specimen, original art in
three dimensions and repreduction of thern, machines, clothing, furniture etc. The

“medium’ Braille cassette, which is of interest in special education librarics, is also included

in this chapter. In addition to the said media, the covers commercially producéii material

* for general distribution like games and puzzles. These media display sufficient

information for identification and description. If the material has no label o authenticated
origin, the cataloguer must supply title and description about the object according to the
guidance of the code. All the elemeats in respect of physical units, other physical details
such as material of the mediom of which it 1s made of, colour, dimension etc. have to
be recorded as set out in rules. '

Workedout Example Sfor a Model
Hﬁman brain kit [model]. — Skokie, Ill.: Lindberg, 1974.

1 model (4 pieces); plastic; in box, 36 x 20 x 6 cm, +

1 guide (4p. @ 1ll.; 28cm.). — (Natural Ms series; no. 1306)
“Container titie '

Computer Files : Advances in compthhnology, particularly the development of
microcomputers, have led to ged?\m,reased produciibn and use of computer files. '
Libraries have to maintain of quta in the form of computer files and programmes.

Based on the ISBD (CF) as standards available chapter 9 of AACR2 has been re-
written. The chief sourgespt infdrmation is the title screen. File characteristics data, which
includes computer da@mpuwr programmes and the number of records or bytes, are
to be recorded. The phMical description inciudes the terms - computer tape cartridge,
computer disc or computer optical ‘disc. System requirements precede all other notes

except any neue%%ary note on the nature and scope of the {ile (9.781 of AACR 2R).

Workedout E_xample Jor a Computer File
Annudl review of phytopalholo y. J986-1995 [computer file].
' Cémpu'ter. data. — Pal Alto, CA.: Annual Reviews, 1 996.
1 computer .l_aser optical disg; 4 3/4 .
Project editor: Gregory Shaner.
Financial support: Kenneth I%. Baker
System requirements: TBM PC 486, 8MB RAM;

Compatibie MS-DOS 3.1 or later and Mic ruﬂofl
Wmdows 3.1 or later in enhanced mode.
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3.6 LET US SUM UP

The developments in new technologies have offered tremendous scope for vast
storage of information coupled with quick access to information source. Efficient retrieval
and transter of information without loss are possible with the repetitive use of non-print materials.
The use of new techrologies has become sine guu non in libraries and information units to
cope up with information explosion of which the world is witnessing. Improvements in
technology are leading to the creation of information access oriented mechanisms in the
form of new non-print media and the libraries are transforming to papetless information
systems. Libiarians are key players to provide catalogues, databases and other - access
devices, which - would pravide scope for productive use of information resources. The
bibliographic description of non-print materials is more or less same  as that of print media
with exception (o physicat description of non-print materials. The format is unique with each .
non-print media. AACR 2R could be used as an effective standard for bibliographic description
- for non-print matcrials in hibranes and information uniis.

3.7 GLOSSARY

Lhart: A sheet of information arranged in tabular or graphic forsg produced on an opague backing.

Chief source of information : The source of bibliographic o be gtven first preference as
the source from which information for a bibliograpl ord 15 taken.

Diorama : A scene produced in three dimensi placing objects, figures etc., in front of a
repiesentational background. : o

Game: A set of materials designed for p accordmg o set of rules.

Kit : A set of material composed ’@’ textual parts. or " tw0 or more media, none of which
is identifiable as the predominant constituent of the item.

Microscope slide : A specialized shde produced specifically for use with a mlcroqcc)pe or
iT]IClOpI’O_]ECl()I

Model : A three dimensional r{:preses‘.tation of an object, either exact or 1o scale, a mock-up.-

verlay : A transparent sheet desu,ned to be superimposed on anather p.he:et for modlﬁcatron
of the original data,

Papyrus Rolls : Rolfs of writing material made of thick {ibrous siems of papyrus water plant.
Farly Egvptians used papyrus rolls for writing purposes. The word paper is derived from papyrus.

Farclunent Eolly : Writing material made of thin layers of animai skin.

fechuical drawings : A plan, elevation, cross section, " detail, diagrarm, perspectwe eic. made
for use in an engineering, archiieciural or other technical contexi.
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3.9 ASSIGNMENT ‘\7"

Prepare entries for the non-print, m?&; available in your library as per AACR2 rules.

If non-print materials are not available ilour library, go to a university library -or special-
. library or information centre and ¢q a sathple of ten different formats and prepare the entries.

3.10 MODEL EX@ATION QUESTIONS

I ESSAY QUESTIONS

1) List out the varietics of NPM a_nd thci_r advﬁméges over print media .
2)  Identify the standard arcas of bibliographic description for NPMs.
3)  Give examples of physical description of the following:

i) One sound disc -

i - One Video cassette

i1} One transparency with five over!ay%

vy One Computer disc

v} - One microfilm reel

vi}  One sound track film reel
-l SHORT NOTES
a)  AACR:2R
b). - ISBD (NBM) Frameork



BLOCK - II : SUBJECT ANALYSIS AND INDEXING

~ Though there are many approaches that are helpful in locating ‘dovuments in libraries,
‘subject approach forms the scientific basis for the classification and arrangement. The basic
purpose of any classification is to individualise each subject and then assign the subject a number
or a term as its content identifier. Classification schemcs foliow the first puttern for a dual
purpose of content identification and shelf arrangement in libraries, while the indexing systems
use the latter one as document surrogates in information retrieval systems.

A General Classification scheme embraces the entire domain of the universe of knowledge,
while special scheme aims-at a narrow domain of knowledge, a particular user group, or caters
for a form of material, which requires special treatment. In the first unit (Unit-4) of this block,
we briefly discussed the general classification schemes (Dewey Decimal Classification, Library
of Congress Classification, Colon Classification and Bibliographic Classification) and Special
Classification schemes (Moy’s Classification, INSPEC Classification, London Classification of
Business Studies). The second untt (Unit-5) 15 exciusively devoted to Universal Decimal
Classification (UDC). '

Squect Indexing is 2 method of information retrievals
of the subject of documents. Indexing operations, whichgvereWéftormed by the human indexers
for quite a long time, now being developed as au @ systers replacing human experts
partially or completely. There are three units devotNwed indexing systems in this block. An
averview of Subject Indexing (Unit-6), extenst ¥ecussion on PRECIS and POPSI and their
comparison {Unit-7), and Thesaurus- Its sgasgiure functions and construction (Unit-8) have been
included as essential components of thi

In this block, you find the @\g five units:

Umt-4: Classification Schemes - General and Special

sed on the conceptual analysis

Unii-5: Universal Decimat Classification (UUDC) |
Unit-6; Subject Indexing - An Overview
* Unit-7: PRECIS and POPSI

Unit-B:'{l__“hesaurus - Its Structure, Functions and Construction
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UNIT - 4: CLASSIFICATION SYSTEMS -
| 'GENERAL AND SPECIAL

Structure

40 Aims and Objectives

4.1 Introduction’

42 The Five Méjbr General Classification Sche_rﬁes’ '
4.2.1 Dewey Decimal Classification (DDC) _'
422 Library of Congress Classification (LCC)
4.2.3 Universal Decimal Classification (UDC)

424 Colon Classification (CC) .
4.2.5 Bibliographic Classification {BC)

st

| 43  Special Clas'siﬁcation Schemes

4.3.1 _Concept Need and Scope ' 0
4.3.2 " Examples - - :
433 1LCBS ' o : '

434 INSPEC Cla551ﬁcat10n :
435 Moys’ C13551ﬁcatlon

4.4 . Principles and De31gn of Special @K&hemes
4.4.1 Principles @
442 Design _

4.5 Futﬁre of Classiﬁcation Séherﬁe; |

46 .Let' Us Sum Up

4.7  References and Recommended Books

48 . Assignment

- 49  Model Examination Quéétions

40 _-AI_MS_ AND OBJECTIVES

Clasmﬁcatmn more than' anythmg else, has given llbrarlanshlp the status of science. In
this unit we 'trace the evolution of general schemes of classification which attempt to cater for

~all knowledge to the present. The main emphasis is on those schemes which have been well
- established and continue to retain a practical function in a library.



After studying this unit, you will be able to
- describe the major contributions to library classification

- list out the principal features of geﬂerdl and special schemes of classmcauou W|th suitable
examp]es

4.1 INTRODUCTION

Earlier attempts at classification were really attempts to organise human thought, as
they were designed to aid the mental plotting of the universe of thought and objectives, rather
than systems. A general classification embraces all knowledge proceedings for the classification
of knowledge recorded in documents. Most of the general schemes of classification came into
existence. A classification whose area of purview extends o the entire domain of the
universe of knowledge, and for classifying decuments in ali media 1s known as Genera!
Classification System.

The earliest recorded scheme was that designed by ‘Callimachus’ fo;'*l.ll'the Tibrary of the
Pharaohs at Alexandria (260-290 BC). The cra of modern classification started in 1876 with the

publication (jf Dewey Decimal Classification (DDCx Since then, a 'nu"mber of general
classification systems have come up to organise the qknoWgedge. Some of the other _general
classification systems are -

1Y Expansive Classification (EC), 189‘!'-'189@@16(1 by Charles Ammi Cutter
2) Subject Classification (1906),'design%y~the influential British Librarian, I.D. Brown.

'3) International Classification (190, by another distinguished American Librarian, Fremont
Rider. -

4.2 THE FIVE MAJOR CLASSIFICATION SCHEMES

“There are some more general schemes made and used locally, though there are eight
general systems of classification in their historical setting. Let us dmc.usb the following five
major geneldl classification systems, that are in use today.

4.2.1 The Dewey Decimal Classification (BDRC)

The first modest edition of Dewey Decimal Classification, consisting a total of only 42
pages, appeared in 1876. In 1989 the 20th edition was published in four volumes. Volume-
-1t The Introduction and Auxiliary Tables; Volume-2 and 3: The Schedules; and Volume-4: The
Index with - for the first time a manual of practice. DC appeared on the library science at a
thme when libraries were about to change from closed access. This coincidence of training was
a major reason for its popularity and is a factor in its continuing success, ]mvmo heen tran‘;latc,d
© into our t]11rty languages.

In the introduction of DDC 20th edition, it is given that DDC is used in 95 percent of
_public/ school libraries in the USA. Not onty DDC extensively used for physical location of
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‘2

- 3)

4)

- 5)

6

matermi it has also been used in many blbhographles subject headings lists, mdexmg and '
abstracting services. It -has undoubtedly reinforced the popularity of the Scheme. -

Revision and Admmlstratlon of DDC: In the span’ of 120 years (that is since the -
publication of its first edition in [876), the DDC has been'ccntinuously revised to keep- -
pace with the knowledge. A new edition has been released every six years approximately.

‘Thie actual responsibility for the development and revision of DDC lies with the Decimal

Classification Division at the Library of Congress, whose work involves the classification
of works for whole MARC records and LC catalogue cards. The newest revision of DDC21 .
is the ‘Electronic Dewey’ published in 1996, which is the result of scholarly research

careful analysis of current literature, and consultations with. users.

The New Edition DDC21: The latest DDC21 has many interesting features. The OCLC -

- Forest Press, Ohio (USA), offers . the scheme in two convenient formats: 1) Print Edition

- A traditional . four volume set; 2) A New Microsoft Wmdows Verston - Dewey for
Windows. '

Important Changes in DDC21: There are three major changes in the classes 350-354

Public Administration, 370 Education and 560-590 Life Sciences. In Tables, some

changes are made in the Standard Subdivisions. Christianity have been relocated in

order to reduce the Christian bias. These adjustments reflect political and social changes,

such as the major revision of Areas Table 2-47, foeroumries of the former Soviet
R

- Union. New subject areas that have gained momentitg of §brary warrant. Ever since its

20th edition, items such as ‘Rap Music’, Vlrb eaMly’, and ‘Snow Boarding’ have

been incorporated in the new edition.

Added Features: The entries on new top! Jected built numbers and terms to provide

entry vocabulary for foreign users, agve en added in the Relative Index. More inter-’
“disciplinary numbers are includ main schedules and Relative Index as well,

The terminology has been reviged and\ypdated, increasing the scope of currency, sensitivity .
and global usage. : ' ; : L

Compact Disc: DDC21 is available in Microsoft . Windows based version on compact

~ disc. Dewey for Windows lets you point and clock your way through familiar DDC

functions and more with

i}  An easy-to-use windows format: drag and drop information between- windows; -
ii) = Expanded search and drsplay options; .

iif)  Ability to share a smgle CD-ROM among multlple users on a LAN

iv)  Provision to display mu]tlp]e DDC records from the schedules table index and

manual on one sCreen.

1

Dewey for Wmdows Special Features Over 4,000 new entries appear in the electrcmc -

- index

- the annotation feature lets you add notes to the schedules to reﬂect Iocal clasmﬁcat:on
decrsmns : -
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- sample bibliographic records show how DDC numbers have been used;
- the database includes benefit numbers from the Dewey Relative Index, and

- Cut and paste Dewey numbers into OQCLC records using PRISM and pasqport'
forwmdows

The Dewey for Windows datababe includes’ separate records for built numbers that are
‘included in Dewey Relative Index. Records for built numbers include index terms and the
nearest matching DDC schedule number with its caption. Although Dewey for Windows cannot
effectively provide complete numbers for all topics, more built numbers will be inciuded in
future electronic version of the classification. '

The latest edition, 21st edition of DDC includes revisions, additions and corrections to
“Edition 20. 20th edition has the DDC updates. Data processing and Computer science have
“been extensively revised and the numbers expanded. Throughout DDC 20 common terminology

has been ‘used 1o replace often obscure and technical terms. Many minor but important
revisions have been made in several subjects. '

Due to criticism of Western bias, many changes and modifications have been made. Charles

Marten of LC rightly remarked that DDC i a “systemgbound up in and made to 1ift notation,
and the notation to fit the classification system”. 0 :

DDC21 still remains the ultimate tool fmising the library collections and it is the
world’s most widely used classification systeMPhe electronic Dewey where the scheme’s
structure, aliows  the classifier to trace hical relationships. Numbers are linked to a
maximum of five LCSH terms and sedgcher can enter a key word and main class and be
directed to the class marks, rel s marks and the corresponding LCSH terms. The
approach is in key words, phgases dclass marks and online help. The DDC’s plans would
seem to ensure the scheme - \ leadings edge in the interaction between classification and
technology maximisation of the#ifectiveness of the Electronic Dewey.

4.2.2 Library of Congress Classification (LCC)

The Librasy of Congress was set up in the year 1800 to provide a reference collection
for the Government of US in Washingten, D.C. As the collection grew to almost a million
- books with an annual-accessions of nearly 1,00,000 items a serious thought was given to develop

a separate system of classification suitable to LC coliection. Thus, developed a new system
called, Library of Congress Classification (LCC). This scheme reserables that of Cutter’s
_Expansive Classification (EC). In LCC the traditional disciplines are chosen as the main
classes. Therefore, it has a book oriented basis, rather than philosophical. Tt also lacks
scientific approach of theory of classification.

Most of the schemes appeared between 1899 and 1630. LCC was created by iadividual
teamns working on each class and within these teams, individnais would work mndependently
~on their own particular subject specialisations, under the coordinating. conirol of a stubject
editor. This is a feature which has continued to the present day and accounts for one of the
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unique aspects of LCC. Each main class is published separately and i$ virtually independent
of the others. These factors have had an impact on LCC’s subsequent development and its value
as a general classification scheme: The scheme is arranged first into main classes and their
sub-classes, where appropriate. and schedules for these are produced in groupings.

The LCC System

Main Classes

A
B
C-F

™

N<@=H»"TOZZMR~=I0

Bach of the classes is fur
L Educaticn, we have the follod

L

LA

LB

Lc
LD-LG

LD
LE
LE
LG
LH
LI
ir

Generalia, Polygraphy
Philosophy and Religion
History - '
Geography -

Social Sciences
Politics

Law

FEducation

Music

Fine Arts

Language and Literature

Science .
Medicine

Agricultuge

Technotogy O
Military Science .

Naval Science ?\
Bibliography, Librag§cieri§e

- subMivided into its main divisions. For example, in class
jvisions: '

Education

History of FEducation

Theory and Practice of Education
Special Aspects of Education
Individual Institutions

United States

America {Non-US)

Europe

Asia, Africa, Oceania

College and School Magazines and Papers
Student Fraternities and Societies, US

Texibhooks

Notation is fusther expanded by the addition of numbers used arithematically. Each of the
divisions has available to it the notation | - 9999 for further enumeration of subjects and these
are read arithectically with gaps left for expansion. Bg:
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HV 62:5_4 .' Offences against the Government (G_eneral
HV 6373 National General Works "
HV 6275 Treason. o

The alphabets L,O,W.X and Y are spared for the future accommodation...- of new areas.

Decimal extensions are of the recent use to. accommodate new subjects. The use of LC class
* number is further extended by Cutter’s Author Number and sometimes by the year of
publication-leading to lengthy numbers. ' o : ' .

LC class marks are not expressive of subject content and make no attempt to display the
- hierarchy ‘of subjects. Therefo_re,_--théy do not provide a symbelic language where the notation
can reflect the subject content but rather provide simply a locationary device. The result is that
the notation conveys no sense of the structure of the scheme and the relationshiﬂ and hierarchy
of subjects is often difficult to discern from the schedules. Equaily the lack of detaited
summaries or - breakdowns of classes in the schedules makes it difficult to find one’s way
around the subjects without resources to the Indexes. There is no single index to the LCC. Each
separately published part of the schedules has its own index and these can in|themselves be
fairly extensive. ' ' : ‘

~_ the Canadian Library Association, the other compil ncy B. Olson, consisting of multiple
- volumes (15). A useful publication which appeared inN@92 was the first edition of a Manual'
to guide classifiers in the use of the LCC sc S o . '

There have been attempts at the cumulation'@scparate indexes, ore produced by
by

One df the great strengths of LC Ko the: fact that élassiﬁc'ationi?st and classifier are
the same. The scheme is, therefore,: supefior example of a pragmatically developed system of

proven success and- value to the ibraries using the scheme. It provides minute details in
spectfication and a more scholarly ¥gproach in many disciplines than the more populist DDC.
“Although enumerative, it @ the needs of the academic sector more satisfactorily than
any other popular general sfgpfe at the moment. It is estimated that 60 per cent of the US
libraries are using this scheme. Its class numbers appear on MARC record and CIP data.

Revision

_ The process of automating LCC was encountered with a number of problems, mainly
relating to lapses in the scheme, which have already been explained to you above. The scheme
is constantly revised, and-the changes made after a great deal of deliberations are announced in
its quarterly publication, “LC Classification - Additions and-Changes”. The weekly edition of
LC, Information Bulletin also carries the chianges. ' '

4.2.3" Universal Decimal Classiﬁcation (UDC)

Universal Decimal Classification (UDC).was designed as a practical general classification

- scheme, Pauli Otlet and Henry La Fontaine -in 1885, the founders of International Institute of =

- Bibliography (IIB). 1B is presently known as International Federation for quorm_ation and ~
Decumentation (FID). UDC is chiefly a bibliographical schemes, that is designed for the indexing

~ and description of the contents of document rather than for the physical arrdngement of a |
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collection, It is, therefore, based on and aimed at the organisation and retrieval of information
from all kinds of literature and in particular the provision of the details necessary to handle
pamphlets, reports and periodical literature, wherein analysis could be carried to an almost
extreme fineness. These features have remained an integral development of UDC and has greatest
impact in the classification of special libraries, documentation centres and information
. bureaux, where it may be found in use for shelf arrangement and in the arrangement of the
classified cataiogue. A range of ‘abstracting and indexing services, particularly in the field of
science and technology, either arrange entries in their classifred sequence in UDC order or
carry UDC numbers on the entries.

UDC was initially conceived as an expansion of the basic structure of DC, which
would explicit the internationally comprehensible qualities of DC’s notation. Permission for
this was granted on the condition that the first 100 class and divisions would remain identical.
However, from that original common ground the two schemes have developed in very different
ways and considerable differences now exist between the main divisions of the two schemes
even at a basic three or four digital level. UDC developed considerable synthetic qualities.

In the introduction tonthe International Medium Edition (IME) of 1985, UDC
acknowledges itself to be a ‘hybrid” of the enumerative approach in the Main Tables, where
the primary notation for subjects is listed, and of the analytico-synthetic elements which are
available via the use of the Auxiliary Tables. The UDC has evoNgd from a project to develop an
enumerative ‘into a faceted scheme of classification. It is Mgo gbnsidered as the first faced

classification, which helped Dr.S.R.Ranganathan to@op the method further. It is available
n - '

13 Full Editon {4th ed. in English) fists 2,]%onccpts

2)  Medium Editicn 1985-88 lists 70, epts, while the

3)  Abridged Edition, 1961 (31’@ English) lists about 20,000 concepts. The scheme
published by the British Stand¥fls Institution as BS:1000 is available in. small fascicules
-too. .

The UDC s one of the first schemes to introduce the concept of facet analysis and auxiliary
tables. '

Revision and Administration of UDC

Since its first publication in 1905, UDC has been owned and administered by the FID
who controlled the revision process via a fairly complicated and slow, but continuous, careful
and well-vetted, consultative committee structure. Individual and widely desperate national
bodies were responsible for the actual publication of schedules (the English Standards Institution
produced the English language schedules) and although international development was thus
necessarily uneven, the scheme is available in various manifestation in 22 languages, Editions
can be full, medium (30 %) or abridged (10%) and schedule publication. The Task Force sct
up in 1986 for UDC system development has snade several recommendations as to creation of
a ‘Standard Version’ in machine-readable format at the medium level. A new Code of Practice
for revision was also drawn up to standardise the process.

.
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English-Medium Edition

This Medium Edition, published by FID is available in English, French ai

languages: The English Text, BS:1000M (London:BSI), 1985-88 is in two par

. Alphabetical Subject Index to Part-1. The Part-1 contains the Schedules of nea

concepss 1n the order of basic classes (049, including Preface, Iniroduction and Auxiti
It is also available in the electronic version form. The Onling . database does not re
with the full schedules, but comprises about 60,000 entries. The electronic UDC is ac
by two guides. a manual explaining how to use the file for the classification of mat
which will expand upon the introduction to  the existing Imcrnanonai Medium Edi
~ guide to ihe ways in which the file can be put €0 use.

The notable changes in the new medium edition are of vacating Language

merge it with Class 8 Languages, Linguistics and Literature. The Class 4 is now spat
Natural Scieno

- subjects, faliing between basic classes of 3 Social Sciences and 5

Commerce has beén merged with 33 Economics. The entire subject, Sociology has b

ad German
s: Part-1:
rly 70.000
ry Tables.
ly equate
companied
crials, and
tion, and a

Class 4 to
red for new
es. The 38
cen classed

at 301. The Classes 34 Law and 5/6 Science and Technology are dealt in detail and expanded.

For the siibject Space Scmnce an exiensive schedule has been developed and | incg

629.7. Two new signs, double colon (

y and square brackers {1 have been added
addmons and “refations’. ' ' . :

O

gost  synthetic - of general

Current E valuation of the UDC

- As has already been noted, UDC s th
classification. Although used internationally, UD&
— there still exists in'the scheme a Western
class ‘Religion’, which is dominated by * .
political ideologies and cultural variatjéy. Thd Scheme is used all over the world.
its popularity is found in certain Ly countries und in Russia, where it has

extenstvely. Equally UDC has bgew the thost popular classification schunc, m spec
and information centres throug@le world. o

igs. inhcrited. This is particularly evi
anity’

A related advantage of UDC lies in its independence. It is, therefore, posy

UDC class marks as a complement to post-coordinate indexing language techniques,

subject. concepts, to act as a thesaurofacet or to display hierarchical structures as the
held great promises for UDC in the sense that the UDC is the most suitable of t
schemes for retrieval of information in electronic files. Thus, the UDC may be a w
more-suitable for the online age without drastic structural revisions to the existin
the moment UDC is at a dynamic and fluid point in its hisiory, where organisation
having already been implemented. The future for UDC is likely to include, a
render the scheme more attractive and effective for online retrieval of information, the
of a sounder classificatory base,. the identification and targeting more specially of pre
and the development of strategics to encourage new users to adopt the scheme.

4.2.4 Colon Classification (CC)
‘The Colon Classitication, popularly known as CC was first published in |
Madras Library Association, authored by restless, insistent and uncompromising Indi

Research Professor of Library Science and also called the Father of Indian st:ary
Dr.S.R. Ranganathan (1982-1972). :
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The Colon Classification adopts a main class structure. but thereafter, within 'eaeh_main
class operates on fully faceted lines. Each class has a varied number of facets and the order in -
which these are combined or cited is controlled by means . of a facet formula based upon _
Ranganathdn $ v1ew of the Fundamenlal Categones

" The- Scheme is little'used'but it has, however, been immensely influential, both on the -
development of theory and on the making of new special classifications. The ideas and the
language of CC are also- pereolatmg into the other general schemes, to a greater extent. The CC
is an analytico-synthetic scheme of classification which enumerates broad conventlonal subject
areas. CC abounch with 1dem and features.

CC his been changed quite rapidly from edition to edition because of the insistence on
accuracy of subject specification and on keeping pace with the introduction of new compound.
‘or comp'lex subjects and also because of the sheer intellectual fertility, inventiveness an
investigatory zeal of its creator. The introduction of new and radical theories has been a

" common occurrence in CC, such as the development of PMEST as a citation order. Cltauon_ -

order is controlled by means of a facet . formula. Ranganathan argned that all elements relate to
‘one or the another. of the tive fundamental concepts: Personality, Matter, Energy, Space and
Time. In citation-the categories present are represented in- this order, often written as PMEST.
Each of the facets is introduced by punctuation marks, serving as facet indicators, which identify
the notation and the facet to which it belongs. Thus, in CC (a comma heralds Personality.
Matter is preﬁxed by semicolon and Energy by acolon (AgyouNye aware that ‘originally the
only punctuation used to connect the facets and hence the 1 of the scheme). Space is

introduced by a fullstop.. o E O

Revision and Administration of cc ?\ - S | _
 The first edltmn of CC was deSJgne he thal and- error effort, as it was not based on

any underlying prmcnples in which the scheddles and faeeis were built. Hence, he tried to evolve
- atheory of classification through C 6, The result”was the publication of Prolegomena
to Library Classification in 1937 bas@ @ his theory. The second-edition of CC was published
in 1939 with illustrative examples. Frof this Ranganathan staited productive research on the
subject for improving the scheme. The third edition appeared in 1950 without major changes.
A facet formula for each basic class was provided. The term fd_CE[ 1eplaced the phrase ‘train
-of characteristics’. The fourth edition has radical changes over its previous editions. Five
indicator digits to indicate five fundamental categories were introduced. A number of Greek
letters for partially comprehensive subjects were introduced. The fifth edition of CC appeared
in the year 1957. In this edition several changes and things were added. This edition allocated
~ zones for different kinds of isolates. Further, Ranganathan described the postulational approach
to classification and used () parenthesis to represent subject device. Many Greek letters were
introduced to expand the base of main classes. Further, second level of space and time isolates
were also introduced. The sixth edition was published in 1960 with the following modifications:

1) . Greek letters which were introduced in Edition 5 were avoided, except ‘A ¢ Delta.
"2y . Indicator digit inver't‘ed_comma was used to _represent Time facet.

3) The concept of empty ﬁnd emptying .digits was evolved.



In 1963, reprint of sixth edition was published with the following ¢
amendments: : '

‘X’ was employed as emptying digit. Thercfore,' the main classe
LZ have been replaced by HX, KX and LX.

Y

ii)  Evolved the methodology for designing a depth schedule on the b
: techmques and principles.
iii)  Evolved the concepts of four zones with 40 sectors,

Finally, the long awaited seventh edition of CC (CC7) with substantial chs
earlier edition appeared in 1987.

Seventh Edition -

The seventh edition of CC is in five parts, namely,

D

One significant feature of this edition iQrovision of Environmental
Common Property Isolates which are no in CCH. The concept of fundam

Matier has been changed. It may 1%2ifes itself among the facets of a compo

Introduction

Guidelines to the Beginner
General Rules

General Divisions and Common Isolates
Special Isolates

MmO 0w >

Round-2 and so on. Let it matter {M-Mt}, or Matter-Property (M-P), M
(M-M). Consequent to thi the facet formula for example for Med

this chan
Medicine-Organ-Property-A <$ that is, L,{P};IMP]:[E]. The common auxi
(ACI), (PCI) and common. fa * Space and Time have been greatly enlargec
general index to the schedules. '
Current Evaluation of the Colon Classification
Some see CC as difficult to grasp. This is a problem which is more app:

It provides not only a remarkable degree of precision in specification but also ¢
required order, all delivered in a unified and cohesive package. The notation offers

orrections and
s HZ, KZ and

asis of refined

anges from the

Divisions and
ental category,
und subjeet as
[atter-Material
cine now is:
liaries such as
1. There is no

rent than real.
ontrol of the
s interpolation -

to a marvelous degree. By listing essential elements from which compeunds can be made. the

schedules are kept slim. The CC scheme would seém in a sense to be in com
UDC rather than LC or DC in that its approach and application to order on

issues of simplicity of notation. Ranganathan’s belief that single scheme could

purposes is wellknown. The obvious legacy of CC is seen in modern faceted s
much classificatory research, Less obvious is the challenge posed to other syste

On a global scale but many, CC is used by a féw greatly edmired by some

is convinced of the value of faceted classification in any context. In India the work

CC goes on, it is used in a variety of libraries and it is studied in detail at every |
science education. Ranganathan realfly sought precision akin to computer analy
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~ using the full BC. The publishers,

computing stage. The other general sc,hemes are investi gating their own suitability for assrstmg_
the process of automated information retrieval and yet this is an area where résearch with CC
has not been carried out, desprte the fact that many of its features would lend: themselves to the
exploitation of the electronic medium.

4.2.5 The Bibiiographic Classiﬁ_cation (BC)

Henry Evelyn Bliss (1870-1955) believed for many years that libraries needed a more
erudite system to in more intellectual respectability in the eyes of subjects specialists and of
educators. His long evolving system was eventually published between 1940 and 1953. The

“special features of BC include alternative location for certain themes where expert views

might differ, short notation, and some selective linkings of pure and applied sciences. BC has
been used mainly in Great Britain and the Commonwealth countries. It is now being revised as

faced classification within the much praised original BC outer shell or structure; this Process
too has been long evolving, from 1969 todate.

H.EBIliss laid the foundation of his work in two large tomes. These seek to establish
the credentials for the classification which as to come and also recognise that reconstruction
must be preceded by some demolition. The Organisation of Knowledge and the System of the
Science (1929) concerns the structure of knewledge, showing his considerable debt to the ideas
of the scientists and philosophers. The organisation of kn vledge in libraries published in
1933 discusses the principles of bibliographic clasmﬁcatu%utlon and what he saw as the
faults of existing systems. His thoughts can be traced back at as far as 1910 and yet BC (or

BC1 as we should now call it, as there is a considers vised BC2) was not completed until
1953,

Revision and Administration of BC : ?

In the flifetime of Bliss and soon Mer, there was some interest generally in the BC
and it was adopted as a scholarly ¢ by some libraries, some of these being new services
able to make a fresh start with im@ The majority of these users are British libraries
. Wilson, provided a revision bulletin and in the late
1960s two enthusiasts, Scott and Freeman, produced an abridgement for use in school libraries
(referred 10 as the ABC, Abridged Bibliographic Classification}. It were to serve the library and
information world of the future, however the longer term position and to be secured. Accordingly,
a Bliss Classtfication Association was set up in 1967, and a particularly keen enthusiast,
Jack Mills, initiated plans for second edition of the scheme, to known as BC2. This revision as

‘based upon the retention of the much admired order of the main classes, but with the key

concept of through-going facet analysis within each main class added to those features

- which had been considered csscntml in BC1.

Four or five of the desirable features of must be examined in BC. First, we have the
concept of Consensus, the scientific and educational consensus as Bliss called it. This simply
a way of acknowledging that an effective classification should be based upon the way in which
subjects are taught in colleges and -universities. Bliss thought that the classificationist could
find and act upon this consensus within each subjéct field, He also contended that the consensus
is relatively stable ‘and tends to become more 50 as subjects and disciplines become traditionally
fixed. BC1 produced a useful and scholarly order within many classes This was helped by
a second prmc:ple that of collocation and subordlnatlon
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Collocation merely means the bringing together of groupings which have strong
relationships into close proximity in the final order. Subordination means, of course, the careful
placing of each specific theme in due subordinate position to the appropnate general subject.
However, Bliss also used the term ‘Subordination’ in a more specialised sense, irt his development
of the idea of gradation by speciality. This concept refiects the inflaence on Bliss of the great
French writer and classificationist, Auguste Comte, who had developed a system in the 19th

“century. The idea of gradation by 5pec11ality suggests that although a number of topics may
be equal in rank, some are in a sense more specialised 1n that they draw on the findings of :
others being therefore dependent upon these other subjects.

According to Bliss, no single order could ever satisfy everyone nd a third memorable
feature of BC1 is the provision of alternative locations, where they were sanctioned by scholarly
authorlty, which he built into the scheme. He thus provided two or more locations for certain
subjects, one would be chosen and the others left blank. For instance, Economic History can
be subordinated to General History, or can go instead under Economics. Likewise, in BCH,
Bliss preferred Religion to be at Class P, where its association with History, Ethics and Social
Work are stressed by contiguity, but he provided an aiternative alongside Metaphysics in

Class A, where Religion schedules could be developed as they are in Class F '

Bliss provided varions schedules in BCH for this, some were of gei eral applicaiion,
others for specialised use only. Some of these schedu¥g were drafted on late in the development
i ion in great detail which much detail
dong8fle the idea of brief notation. The basic
notation gives short and distinctive clasy . with some scope for literal mnemonics,
* although Bliss was careful not to disturh the hefen order (o create these. Thiquest for helpful
order within each main discipiine has ﬁ; evolutionised by rigorous facet analysis, using a
standard citation order wheneverpossifije. There are more alternative locatioiis than before,
- systematic schedules for recurt 0 puics, such as form of presentation of Geographlca] Area,
~ have been improved and e tgasting of Gcneral:a Class.

“A basic feature, is promotion of retroactive synthesis by . means of an inverted
schedule. This merely means that the major facet in any class comes last in|that class, so that
when qualified by earlier facets, the notation becomes a retroactive one, which will indicate
the appearance of a new facet in the classmark by a reversion to an earlier iettér of the alphabet.

Current Evaluation

On the credit side of this scheme, strenuous efforts have been made to incorporate the
best original BC principles and provide, within the shell of the originai, a fully faceted and
predictable modern system. There is ample advice in the scheduies and elsewhere on applying
the scheme, the Bliss Classification Association 1n Britain remains active and Tony Curwen
edits the BC Bulletin. On the debit side, users have been lost to the scheme over the years.
because of revision delays, as the work on this comprehensive revision began at the start .of
1970 and could not be completed even after two decades of time. As it is| the pattern of a
predominantly one-person scheme, taking far-too long to complete fooks alf too sadly like a
repetition of the problems cncountered in BC1. BC2 represents as good as a place as any to
study the role and potential of classification in general, as well as faceted classification in
particular, ' ' \ - '

64




rnally, the future does hold the promise of interesting developments. . It also indicates

the high esteem in which BC is held and the many good qualities it displays, particilarly its
structure, rapid adherence to and observance of faced. principles inherent loglc and the clanty
with which it is explamed '

4.3 SPECIAL CLASSIFICATION SYSTEMS

Having considered the systems, which attempt to cater for all fields of knowledge, we’
shall now look at schemes which take a narrower view, focussing their attention in some way.
The field of special classification system is more vital than that of general classification in
that a greater number and varicty of interesting projects have been and are being developed: A
special scheme is a smaller entity, both easier to envisage and to carry through. They provide a
scheme which is aimed at a parl,u_ulzu user- group, or they cater for a form of material which
requires special treatment.

Special -classifications are particularly useful and often deliberately created for use in
special libraries, they clearly have no value in public or academic libraries, except where such
libraries has special or specialist collection. The special systems are designed t_o'su'it the
specialised areas such as Petroleum, Machine Tools, Medicine, etc. as these serve the purpose
of compilation of bibliographies, brings out abstracting a-nd®ing services, subject headings
lists, ete. ' : '

4.3.1 Concept, Neéd and Scope of the spystems

The librarv classification theory experts efined the special classification systems
variously. Ranaganathan defined it as “Schegge de§fened for depth classification of micro subjects
going only with one and only one specify jcct field”. Librarian’s Glossary defined it as “a
scheme of book classification which is appRgd to a section of knowledge”. Special classification
systems are the classification sche igned exclusively with depth schedules. Thus, 4 special
classification scheme 15 a system micro focus. Basically, they attempt to (1) provide a
classification for an intensivc or narrower areas of subjects, a discipline of study or an area of
professional practice; (2) provide a scheme which is aimed at a particular user group; or (3)
they cater for a form of materiai which requires special reatment.

~ 1t 15 the particular emphasis on the special subject field which is'unlikely to be reflected
by the general scheme. What is most commonly needed in a special library is a detailed-
classification for the major subject of interest and a broader treatment for all of the rest of
knowledge. For example, in a special library in the subject “Oil Industry”, the main focus will
obviously be on “Petroleum Engineering” and the related technologies, as represented in the -
collection. General classifications are often unwieldy in use in special libraries, because even
if ‘they.do provide sufficient details, the resultant notation is likely to be excessively lengthy.
-The general scheme may also suffer because of its size as revision and updating is notoriously
slow: The: special library is going to suffer more in these circumstances than the general, as
their collection will reflect more quickly the full range of need subject coverage. The needs-of
a special group of users can often best be met by a scheme’s flexibility in not prescriptively
determining citation order. This is a common feature of special schemes. Special systems also
exist to deal with particular physical forms of material, which require an unusual arrangement
or are likely to be- dpproached in a different manner by users. .
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4.3.2 ‘Some Examples of Speéial Schemes ‘

There. are a large number of special schemes in existence. Some are very limited in

-usage and others have become popular among a number of libraries. There are schemes which
have- been created by librarians or curators of a collection, devised by an organisation to
-provide access to or to arrange - its documentation, and those _wh'i_ch have been invented to.
organise bibliographies. Interested non-professional enthusiasts have also developed their
own, just as Jefferson did in the scheme which was first adopted and:developed by Library of

Congress. Bome of the select sample schemes which exist with brief descriptions of snbjects

covered are given below:

1
2)
3)

9

5)
6)
7}

8)

9.
- of Careers Officers, an organisation which evidently felt that their sugject area had -

10

15

. published by Sheffield City Council. The exi

. Librarians,

collection.

Sacial Services Libraries’ Classification Scheme: This 1s a fawly straightforward
treatment of a restricted subject area, ' S‘ :

Moy’s Classification Scheme for Law Books: It is designed by Elizabeth Moys for
Butterworths, who published a very wide- range of materials in the field of Law (including

~the LEXIS databases of legal information).-

Iconclass - Iconographic classification systent : It is a scheme designed for the accessing
and retrieval of pictoral images rather than documents.

f this scheme reflecls an awareness
of a subject poorly treated which as a topic wo ely be scattered am(:l!ngst a number .
of disciplines, such as architecture, soci@vices and so on. _

CI SfB : 1t is a faceted scheme fo in the organisation of all kinds of documentation
relating to construction projects. :

Hitlist - a Classification Scheme and Thesaumys for Housing Information: It 1s
x;nccx

Thesaurofacet: 1t is a comb¥ged faceted classification and thesaurus, d!csigncd by and
produced by Englis Jdgic company. '

Thesaurus of Play Terms: It is a thesaurus with an associate([_classiﬁc:gltion relating to
-all'aspects of children’s play. It is an interesting and unusual subject for classification.

. |
Classification Scheme for Raiiway Company Archives : In this schem(!a has a special
role for the information is clearly envisaged and again the special needs of documentation
and archival material are indicated. ' '

Scheme of Classification for Careers-related Information : 1t is published by the Institute

special fequirements. - In professional practice subjects often display a
relation to each other from that which is found in their academic study.

vite different -

Clasétﬁb;ition Scheme for Adult Education : published by the Institute of Educational

Class'iﬁcé;tion Scheme for Small Museums: produced by the Museums Assoéiation_ _of'
Australia. It has a restricted subject coverage and also restricted to a particular size of
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The most effective way of discussing special classification is simply to examine some
schemes ina little more detailed manner.

4.3.3 The Lnndon Class;ﬁcatmn of Basiness Studies (LLBS)

The London ed;tlon of this scheme by Vernon and Long was published by the London
Graduate School of Business Studies in 1970, aiter it has been tested in the Scholl’s Library
for a number of years. In 1973 a programme of revision by a small working party was
established to produce a second edition which would allow updating of the scheme and the
expansion of certain classes. No further significant revision or new edition has appeared
despite the expressed hope in the introduction to the second edition (LCBS2) which was

-published in 1979. Based upon the hiterary warrant, the scheme has aiso drawn extensively the
expertise of a large number of practioners as well as some utilising sections of BC2. From this
wealih of expertisc it emerges a combining classificatory theory with pragmatic effectiveness.

In 1579, at the time of publication of the second edition, there were considerable users
of the scheme, ranging {rom a graduate school of business administration, institutes of
management, banks and industrial companies. The wide geographic spread of these llhranes
was particularly noteworthy and encouraging for the creators of the scheme.

LCBS was the second business studics classificatiorgjo appcar, its only predecessor,
- the Harvard Classification: of Business Studies (1960), is werative scheme, while LCBS
was designed upon analylico-synthetic principles. It gonsis®w#0l a number of classes, the
notatien for the foci of which may be combined i'fy compound subjects. The scheme
itself does not dictale the facet citation order, ]eavm ’ decision to. individual libraries and
classifiers with a reminder to recard decision future consistency. Clearly this flexibility
is designed not to discourage users by togdogmifitic and restrictive an approach, this means,
however, that there is no assurance of disation in usage dfthc_'scheme. LCSB does,
however, suggest a  perfect order of cifgion, whick may be adopted in order to avowd
inconsisency. :

The schedules for the classes provide an abundance of details and these have the added
advantage of forming « thesaurus which can be used in complication of subject index in support
of the sieif order. There are thrge main categorics, each of which contams a I‘ll.ll'['lbbl‘ of CldSbe‘s
and a set of auxiliary schedudes

Management Responsidility:

A Managemenit
AY Adminisirative Management
AL The Enterprise
B Marketing _
BZ Physical Distribution
C  Production
D Rescarch and Development
B Finance and Accouting
F Personnel _
G Industrial Relations
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- Environmental Studies

‘Economics
Transport
Industries
Behavioural Sciences
' Communication .
Education
Law
- Political Science T
Philosophy, Science and Technology

BOTZZ R G

. Analytical Technigues

Management Science -

. Operational Research .
Statistics o
Mathematics
Computer Science
'O & M and Work Study

S Library & Information Science

: Auxfliary Schedules - : - ' 0
People and Occupations O

- Products and Services o

/4 Standard Subjects ?‘

Geographical Divisi '
Time _
Form

‘As can be seen, only cegm subjects are included. The editors being very conscious of
the need to avoid the temptation of becoming over-general, and other disciplines which in
‘any general ‘scheme would have their own place in the arrangement, such as mathematics,

<M g <o

T O W N —

~library & information science, are dealt as though a subdivision of business studies. This is of

- value to the majofity of users, as this is how they view the material required, but one can see
‘ho a distorted view of the universe might be promulgated in a user who is thus encouraged in
~his or her vision of mathematical science as a subsidiary aid to business marfagement.

.. As we see from the above outline, the notation is comprehensible and conveys order |

- reasonably well as it is chiefly alphabetic, although standard subdivision tables use numbers. It

is not consistently expressive of hierarchy and facets are Joined'simply and in all instances

~ - by aslash */ which although is fails to identify the nature of the facet to follow, does ensure
‘simplicity of . users. Examples: ' :

: (1) _ Trade Unions in the Oil Industry

Trade Unions - GC -

Qil Industry - KTC

Classmark . - GC/KTC
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(2) Laboﬁf_ Relations in England in the Motor Industry

" Industrial Relations GA

Motor Industry KHB -
England 5111 )
Classmark . GA/KHB5111

3y . The. Use of Sampling Tec_h_niques in Market Research

Market Research = BD
Sampling - UD
Classmark : BD/UD

The schedules are very well supported by an able and informative introduction by K.G.B.
Bakewell, who revised the scheme for its second edition, and by the helpful and profile notes
_.throughout. Overall - this scheme has a very |mportant contrlbutlon to make in the- burgeonmg.

field of business studies. ' -

43.4 INSPEC Classification

INSPEC * Classification is a classically simple, en@ve scheme, which provides
-enormous details in specification -within four broad classes: ' :

_ Section A Physics

Section B-  Electrical Engineering and Efpetronics.
Section C . Computers and Control ©

Section D  Information TEChHOIOQ‘ _ .
These classes represent the”published sections of the Science Abstracts and the

schemes’s main function is to pro@r the physical arrangement of these abstracts in the -
classified sequence of the publication, Tather than shelf arrangement. In the introduction to the
published schedules, attention is also drawn to the use of the classification as an aid to
subject retrieval online from an electronic database of records. The use of the scheme is
largely seen, then, as an aid to subject retrieval whether from a. printed source or from an -
electronic database. The user interested in neutron physics turns first to the subject index,
‘where they find the class mark A2820 and. then consulting the schedules, find attention
. directed to related subjects and notes indicating the extent of use of that -classmark.

A2820 ~Neutron Physics _ N
* {see also A2540 Nucleon-induced Reactions and Scattering)
1977-1973-76 Use A4610; Use al243

The ﬁnal note this entry indicates what will be restncted by use of the notation, when the
notation is combined with a data of publication as part of a search This latter feature is
‘necessitated by the fact that as INSPEC has grown it has proved necessary to allow for ever-

- grater specification of detail in order to cope with the older material has not been reclassified
as it would  in most library collections, understandably enough, given the many millions of
records avallable via INSPEC onlme Such -a reclassification would be mammoth task and _
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could not be applied retrospectively to-a p_rin}'ed index, the value of which is precisely as a
retrospective resource. In information retrieval too, especially in such a rapidly changing field, .
searchers are often. interested - in material of specific period, most.commonly rdcent material,
and therefore it is helpful to combine the classmark with a time-span. _ |

The chief advantages of INSPEC scheme are its provision of enormo s detail and
special subject concepts such as the mass ranges peculiar to Physics and the quasi-hierarchical
‘structure of its notation. The latter allows for the effective use of truncation in an electronic
‘environment, when, for example, one can identify all subdivisions in the hierarchy.

43.5 Moys’ Classification Scheme for Law Books

It. is a refreshing to come upon a classification so unabashed about jts focus upon
books as to name these in its title. The first edition of this scheme appeared in 1968, with a
second edition in1982. It is the work of a single author Elizabeth Moys who has;also produced
a Manual of Law Librarianship and, as such, it is an example of the excellent woark which can
be-accomplished by a dedicated and knowledgeable individual. The field of law 'is'a complex
subject area with many very special characteristics. Such as the significance of jurisdiction, in
Jits classification. Documents often have to be classified as a piece of legislation, interpretation,
discussion or case stdy. The concept of division into primary and secondary materials must,
therefore, be acknowledged in the classification of lawNLhe scheme has, as a consequence of
its creator’s special understanding of the literature z@sem, proven to be very popular.-

One might have expected that ]a.w, as ant and revered subject of study, would by

now have developed a classification sygtem r@Me€ling its significance, but it it rather sad to
“note that, in her Introduction to the secony Siigion, Elizabeth Moys declares that copsuliations
were mainly with law teachers and libfgrians.

© provision of two class mar each subject listed in the schedules. This has been done
- largely in acknowledgement ¢ fact that often general libraries want and need the extra
detail and features of a special scheme and Moys, therefore, utilises-a notation which will
allow libraries using the two most popular schemes: DC and LC, to fit the scheme into their -
existing arrangement at the appropriate class, 340 for DC and K for LC, without affecting the
use of all the other classes. Even in the library may, therefore, choose to emﬂ)loy the rest of
LC or DC for other subjects-as treated, thus allocating them a more representati"ve place in the
'universe of knowledge than would be achieved by their subordination as an aspect of Law.
However, Moys does offer the use.of a subdivision KZ for other subjects for special libraries -
who prefer a more economical approach and do rot wish to purchase the complete editions of
LCor DC, - : ' o

Moys’ system has se@al iMgresting  features, the most unusual oll which is the

" For each subject as found in tne schedules, then there are two classmarks provided, for
example: e i

Subject LC DC
_Ancient and Médieval Law/

-"Byzanti'r.le Law B ~  KE 343 .
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| General works 251 .5
Collections . 255 - 51
- Basilica 26 52

so that for the subject of general works on Byzantine Law, there are two options: KE251
or 3435

The approach is fundamentally enumerative with respective to jurisdiction, with all the
common’ law jurisdictions grouped together with the individual countries, such as Scotland or
the US or the Channel Islands, being specified by the application of notation from a special

table. The basic order of classes is therefore, General and Non-national Legat Systems (including
International, iel]glous and ancient) - :

Modern national legal systems

Common Law
Treatises _
Other modern legal systems

Non-legal subjects _ 0

Beyond this basic enumeration, synthesis is u fanrly extensively via such tables as

the one described above and othets which specifsglements, for example, the Jegislative nature
of materuls and the subjects of | 1aw. ' '

At all times, there is indicated in (AW scheme an awarcness and understanding of the use
to which the classification will -'@1 Since the second edition, revision has continued and
amendments and additions are pub "4 in the “Journal of Law Librarianship’.

4.4 PRINCIPLES AND DESIGN OF SPECIAL SCHEMES
~ OF CLASSIFICATION

A special classification scheme must start from a very clear perspective of the role it is
going to play within the library. The first question we must ask ourselves is ‘why 7,

Why is the scheme being created ?
Will it be used for shelf arrangement or for subject retrieval?

Why are"existing schemes not catering sufficiently for the particular demands of the
subject ?

Do users have particular needs which are not being met ?

Does more detail is especially desirable ?
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A full understanding of the needs of the likely users of the scheme is cssLntial. of their
most typical approaches to information and of their attitudes to their discipline. Equally the
scheme should be based very firmly on literary warrant, that is, a firm knowledge of the kinds
of document with which the classification will have to cope. Many special schemes of excellence
‘have thus been developed for use with a comprehensive colle¢tion, such as the FIAF classification
for film and television which is published by the International Federation of Eilm Archives,

“or they may have been created for the arrangement of an extensive blbhographnc tool such as
the INSPEC Classification created for the -subject arrangement of blbhovraphlc record in Science
Abstracts. In both instances, these build very effectively upon such an awareness of the
literature of the subject. : ‘

4.4.1 Principles of Special Classification Schemes ‘
A special clasification scheme needs to be based upon sound classificatory principles,
although as Gilchrist has noted successful schemes have been devised without conscious resource
to classxﬁcatlc_nn theory. While special classification schemes may be either snumerative or
faceted in nature, the latter approach is the more commen. A significant number of excellent
special schemes are based upon synthetic principles, such as the Construction; Industry’s C}
SfB - an carly faceted scheme with a sound and continuing development programme, ‘and in
 ways, it is in the ficld of special class*lflcatlon that such principles have been most
enthusiastically stated upon. :

4.4.2 Designing a Special Scheme of @lassifi€ation .

_ What if there is no scheme which cater our speciai needs though we decide to go
it alone 7 We might choose to embark up creation of our own special scheme. There are
certain constderations which must in mind before we rush into the not' inconsiderable
task of inventing a clasmﬁcatlon weven if 1t is only & special scheme. The‘ initial work of
developing schedules may ngk f be burdensome and, given that no appropriate scheme
exists, that such work may ing to principles best suvited to the collection and the library
must be alert to the need to Qefftinue to update and revise the scheme. One danger lies in the
‘relegation of such a task to an individual in the library service, who may not bear in mind the
nced to'establish and record the principlés and the method of practice in both using and
continuing to develop and expand the scheme. The establishment of policy, codes of practice .
- and a manual of use of the scheme for both classificationists and. Cla‘»\lflt‘,l‘b are therefore
essential.

Aids to the creation of a specni scheme are available and anyone attempﬁmg such a task
would, of course, be well advised to familiarise themselves with the principles of classification.

There are certaln stages in the construction of a spectal classification scheme which are detailed
below: :

Stage - 1 : Identification of Concepts

The -first stage in the process is (o identify the subject terms used in the field to be
covered. For this purpose it is best to work from the literature and from the literature of the
kind with' which the scheme will be used, that is, if only books are to be arfanged then the
terms should be chosen from books, if journal articles then these should be examined; if reports
literature are to be included then they should form part of the base from which.the system will
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be deveioped. The intention here is to build up a select base of terms, from which the subject
area can be apalysed into its component facets, and that base should be built upon. llterary
wartrant. :

A significant sample of pieces of literatures shou]d therefore be analysed into its discrete -
subject concepts. This sample should, as noted, reflect the kinds of documents which will be
held in - the collection and should also represent not just the most recent publications, but
should reflect the subject as it has developed over a period of years. thus avoiding 2 slated
view of the significance of current issves and concerns. where one has an existing developed
collection to work from, then there is no difficuity in identifying materials where a new collection

1s being developed then it may be necessary to work from subject b:bllographlm or indexing
services.

Stage - 2 : Ana!jsiug the Concepts into Facets

The concepts must be analysed or arranged into the category or facet to which they most
naturaily beiong. Some mcclc. wili be qmte obvious and readily conceived, others may cause
some mental turmoﬂ '

The facets have thus far been identified from the list gathered together. Facets in any
classification which wishes to provide full specification of dgtail and, given that the random
list from which are working are all books, it also illygtraf¥g the complexities of treatment
which are to be found even at_that level of pubiication. Mo! emes would not seek to cater

for this level of detail. Each of these facets must gie\be fully extended, identifying and
listing existing and potential foci as comprehensivel possible.

Stage - 3 : Arrangement of foci within Facets ?‘

The equal foci or individual conCets, must be arranged in the most helpful order
within each of the facets.. Somciim ogical order will present itself very obvicusly, at others
there will be no evident reason for c@ g one order over another. Another principle which
might be applied could be that of developmental or revolutionary sequence. Or we may consider
using what 1s termed canonical order, that is, an order which is traditional and generally acceptable
to users of the scheme. Also, the Wall-Picture Prmuple which may be applied suggests that
the relationship between subjects should be considered in determining order. This principle is
in many ‘instances chronological, but may not always be so, if one were dealing with disease
and preventive medicine, then one might argue that the prevention comes first, the disease may
not appear at all, but disease must have existed before prevention could be considered necessary.

It is not helpful to stick rigidly to a chronological sequence when that would separate
subjects which are related in other ways. Rather than create entirely new facets, where possible
© it s perfectly reasonable and more economic to base the commoner facets r,uch as space and.-
ttme upon those of existing schemes such as BC or UDC.

Stage - 4: Estqbfiskfﬂg’ the Facet Citation Order
The question to be considered when establishing the first facet in our citation order is

which of the. facets i1s the most important in terms of ensuring that works dealing with any
“given focus within the facet should be coliected. The degree of collocation of works will decrease
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in facets placed lower in the facet formula or citation order. In drder to establish this, it is

“mecessary to-examine each of the facets, establishing the priority of the significance of each.
“We should. use as our guide the literature of the subject and also the preferences of the typical

user of such a collection. How is the subject studied? Ho do people in the industry approach
material? How do interested readers ook for material? Clearly, the answers may vary depending
on the organization which the library or collection will serve.- One can of course avoid the issue
by saving that the choice of facet formuia is left to the classifiers, the library itself. The
advantage of course is that it is possible to ensure that the optimum order acﬂmeved for the
partlcu]al envuonmen[ m which the scheme will be used in practice.

- Stage - 5 : Creating the Schedules

: - |
The next step in the creation of a classification scheme 15 the recording ¢r writing out -
of the schedules. The simplest method of applying the principle of inversion, at|this stage, is
to record the facets in reverse order. creating an mverted schedule. Then the notation can be

“simply applied in a logical filing sequence and the desired shelf order will be dbtained when
- the facets are combined. Here decisions have to be made about what the notation will hope

to achieve, whether it is to be expressive or simple. how facets will be introduced and so ob.

providing an index, catering for all of the relationships. not revealed by the chosen citation
order to the schedules, together with instructions, either W an introduction or manual, as well
as where necessary in the schedules, which will aid\he @lassitier in the use of the scheme.

Stage - 6 : Testing and Evaluating the Scﬁemo

It 15 all very well to develop a'sch according to the best principles. but before full
implementation it 1s vital that'the schagne g tested, initially i order to identify any problems.
This can be donc with a fairly sm: er of records in order. to ensure that the principles
have been applied correctly a what the finat shelf order tooks like. After all, this must
continiie to be evaluated for 'veness'so that revisions and improvements _titan be carried
outas necessary. [nevitably, asNge collection and the literature grow, there will be expansions
and developments which were not foreseen and it will be necessary to expand|upon classes,
your scheme must thercfore be monitored constantly in the light of these new appearances.

The final stage, the imporitance of which should never bé underestimaqed. is that of

4.5 FUTURE USE OF CLASSIFICAT ION SCHEMES |

‘Much effort is being made and there is a definité commitment to providlrng *miomated
versions of major schedules but, without wishing to detract from the quality of research and the -
progress made to datc, much more is required to determine the benefit of the appreaches
currently being pursued. There exists in practice a fundamental dichotormy between the use of
classification as a shelf ordering device and its use as a retrieval tool. The many relocations |
and complete revisions of sections of any of the major schemes which would be required 1o
enhance the scheme’s online retrieval potential are simply not practical. Notational complexities
which would be required explicitly to denote superordination and subordination of topics to
assist online browsing would a]mnst certainly undermine the effectiveness of schemes as sheH

location dewceq
|
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Librarians must be able to demonstrate not only that information -retrieval can be enhanced
iising classification .but also that it is worth making a significant monetary investment to take
it work. Included in this cost would be the requirement to reclassify stock to ensure that the
most recent version of the classification scheme being used is uniformly implemented
throughout the library and the necessity to ensure ihat the reclassification js conducted in a
timely manner in order to keep pace with any revisions of the published classification schedules.
- Carrently many libratians would argue thar it is financially impossible to maintain large
vibliographic celleetions to keep pace with schedule revisions. '

The purpose of an information storage and retrieval system, if one looks beyond a basic
functicnal description, is essentully 9 answer questions. This presupposes a dialogue between
the system and the user of the system and the structure of the classification scheme should be
able to-form a framework for entering into this diatogue. One of the most interesting results of
recent experiments using classmark searching online to provide additional records is that it in -
fact provides diiferent records from those provided using keyword approaches. The probiem
of how o provide access to these records without mereasing the number of false drops
tncurred (o anunacceptably high level, however, remains resolved., -

Results of research cureently betng undertaken confirm that central issues which must be
tackled are the madequacy of indexing languages, the problenassociated with use of Boolean
logic and the need to support browsing. More theoretical g in the field of information’
retrieval generally concludes that changes in the togh 8Y we use to access information
systems have outpaced work on the principles used ‘e and access information.

There is no perfect indexing language o mis of describing documents which  will
produce adequate conitent  description oculgenis. The attempt to index by subject is in
practice impossible as we cannot find a is. The emphasis on c'_onstructing -information
retrieval systems must therefore be agovedNvto describe the relationship between documents:
Each new document added to the Yion must be treated not as a discrete entity but must
be processed in a manner which explic links it to other related documents in the information

system, allowing the document to be present not only m a single hierarchical structure but in
an interconnected web of information nodes. It would appear, therefore, that classification which
Dy definition secks o expose relationships between documenis, far from being redundant in
online. - '

46 LETUS SUM UpP

A genera! ciassification embraces ail knowledge and enables us to classify
macrodocuments according to the subject content in them. Examples are DDC, UDC, LC, CC,
BC, ete.'A special classification restricts itself ¢ a part of knowledge and enables us to the
extent of mmuie classification of knowledge in classes belonging to a conventional subjects
such a¢ physics, chemistry, machine tools engineering, et as well as nterdisciplinary
suh
articles

Tt helps’ to orzanise the micro-documents such as monagraphs, research reports and
perindicals, '
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Most of the general schcmes of classification came into existence at a time when the
concept of documentation and information services were unknown. Their use was restricted
mainly to the arrangement of books on the shelves, The advances in the universe of

knowledge on the one hand, and the development% in the documentation techniques on the
~ other, extended the application of classification. The general schemes, mainly enumerative in
structure, lacked the necessary resilience and flexibility to take up the additional|responsibility.
Their defects and inadequacies became too glaring which applied to tth purposes of
classification, especially microdocuments The special: schemes of classification allows for.
minute classification of subjects in the specialist field chosen. It attempts to provide a
helpful arrangement of subjects as reqmred by the specialists’ in the field. It also represents
the concepls and terms used and sought by the spec‘lahst‘; in the field.
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4.8 ASSIGNMENTS

11

1)  Identify a special area of knowledge where a special scheme of classification is not available
- and design a scheme of classification suitable o it.
Give a brief account of the problems faced by general and special clas‘ﬁlﬁcatlon
schemes with possible’ solutions through new designs, methodology or prmc:plea
4.9 MODEL EXAMINATION QUESTIONS
| ESSAY QUESTIONS
1) Trace the recent development_s in the organisation of classes in UDC.
2) ”Crmcally examine the merlts and demerits of the seventh edition of colon
classification ' 8
3)  Discuss the need and purpose of special classificgtion schemes and briefly descnbe
any one spechu] classification scheme you h%dled

'SHORT NOTES 5_ | O

a)  Library of Congress Classiﬁcaticu?s | g\i" ' |

b) Bibliogrqpﬁic CIassiﬁcz‘ttioQ‘
Q)" Electronic Dewey @
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UNIT - 5: UNIVERSAL DECIMAL
' CLASSIFICATION (UDC)

_ Structure

506 Aims and Objccti'ves-

5.1 Introduction _ o ‘

52 Genesis and Development
5.2.1 Different Bditions of UDC | | ‘
5.2.2 Organisation and Revision
'5.2.3 Management of UDC

5.3 Features and Principles

5.3.1 Features
-5.3.2 Principles

54  Stnicture _ ' 0
5.5 Notation o O

5.5.1 Qualities of Notation ?‘ '
5.5.2 Synthesis and 1\/InermsQ's

5.5.3 Startvation Policy _ :

554 Bias ir.t.t_he Sche% : | _ : |
3.6 ALixiliary Schedules- - ‘
S? Wider Use of UDC _ o _ o i |
58  Abbridged Ediion of UDC o o ‘
5.9 Let Uq Sum Up

5.10 References and Recommended Books

5.1 Model Examination Questions | - ' ‘

50 AIMSAND OBJECTIVES o

This unit introduces to you the Universal Decimal Classification, one of the most
widely used classificafion scheme through out the world.



o Afti;_r_ going through this unit, you will be in a position to
-~ ‘trace the genéSis’,_develcjpl_ﬁent, features and principles of UDC
- describe the structure and features of notation of uDC B _
-~ discuss the variety of auxiliary tables and signs em.pi()ycd._:in UDC.'- o

- explain the wider usage of UDC and the mankals brought dut to promote the use of -
UDC in LICs. o L S S o

5.1 INTRODUCTION

UDC is one of the most important and general schemes of library classiﬁc_atioﬁ._ The -
scheme was developed on the basis of Dewey Decimal Classification and first published.in the

year 1905 entitled Classification Decimale Universelle by Paul Otlet and Henri La Fontaine..
This scheme is revised and updated from time 1o time by International Federation for Information .

and Documentation (FID).. The schefe is very widely used in most of the_Specid[ 'Lib'l"zlr_ie_s'

~ and Information Centres and_ also by bibliographical services through out the Wm;_]d. The -

“scheme possesses certain distinct features and notational techniques so as to meet the - ever-
growing needs of the user libraries and information centres® Let - us, therefore, discuss the
qualities of notation, auxiliary tables in UDC and its wide@r classifying and systematic
arrangement of documents on the shelves and catries in b graphies, and Indexing and
‘ Abstracting Bulletins. oL O ' S :

‘52 GENESIS AND DEVELOPNIENT

The credit of using decimal fractionWgtation for the {first time in library _c_:IassifiCatiO’h _
goes to Melvil Dewey, the .author imal Classification published in 1876. The value of
this schemeé was soon recognised a¥ il use rapidly spread to the continent of Europe. - In
the year 1895 the first International de- Bibliographie (IIB) was founded. During the course of
its history, the Institute changed its name twice. In 1931 it was changed to Institute International

- de Documentation (IID). Again in 1937 the Institute assumed the present name of Federation
International de Documentation (FID). The FID General Assembly in Montreal.. 1986 agreed

to make change by incorporating the word ‘information’. Since then it is known as International:

Federation for Information and Documentation although the acronyi FID continues to be .

The IIB in the beginning’ spoﬁsored a scheme which- was initiated by ‘two Belgian -
enthusiasts Paul Otlet and Henri La Fontaine for the establishment of a- comprehensive -
classified Index to all published information to which people all over the world would coniribute

“and which would in turn be available to ali. After examining the existing systems Otlet and La -

Fontaine conclided that Dewey Decimal Classification which was thén"in_:_Sth'_ Edition " offered”

- the most suitable basis, being a purely subject classification using internationally known Indo- -
Arabic numbers as decimal fraction notation which offers infinite hospitality in the subdivision

. of a class. ' - : ' o
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Otlet and La Fontaine wrote to Dewey and sought his permission to exten the details of _
his scheme to make it suitable for arranging the kind of Index they had in mind. Dewey gave
permission to extend the schedules on the condition that the order - of the main classes and

“divisions be maintained and that maximum computability in development be obtained. These
two Belgians then proceeded to enlarge the schedules of DC by adding extensively to its
enumerative classes. The extension provides an apparatus ‘for synthesis or nu nber building.
In 1905 the complete International edition in French of what was later called the Classification

Decimale Universelle was published. This edition consisted, of some 33,0

subdivisions

with an alphabetical index of 38,000 entries titied as M’cmuei du Reperioire Bibliographique
Umversa! This provided basic C|ﬂbberdlIDn scheduies for the greal card subject I dex compiled

in Brussels by the two Belgians.

T_he First World War (1914-1918) was a heavy blow for the activities d
.and it was not unti] the mid-twenties that work on the see’on'd_ edition was resum
La Fontaine supervised the Humanities and Social Sciences and F.Donker Duyy
full International Editions embod

the Natural Sciences. From 1927 onwards,

f the Institute
ed. Otlet and
is supervised -
ying fruits of

" international cooperation in additions and revisions appeared in French, German and English

‘together with numerous abridged edItionk in these and other languages. F.- [

‘became the Secretary General of I1B an 1929 and continued in that post untit his
1959. '

reat man Donker I

UDC as we. know today owes a great deal t@g t man Donk
tireless efforts to make it one of the great generajbibliogfaphical classification s
found another enthusiast in S.C. Broadford, Li
In his book on Documentation, Bradford

in English by Bradford, an abri

Science in the Science Muscum Li

{1

5.2, 1 leferent Edltlons of UDC

haits
Library. The first work on UDC was pt% i
used in the Science Museum Libq;t:t d Classification for Works. o'n'Pm

~of time British Standards
brmgmg out UDC in Englis

BSD became the OfflCIﬂl

" As pomted out Bal’llf:{ the first complete edition was publlshed in Fre
Manual du Reportoire Brbhograf;ihfque Universale: The second complete ¢
French, was published over the years 1927-1933 had the title Classification Decim
and indication of the change of emphasis since the first edition. It contained
classes enumerated- in its tables and substantial aiterations were made in the
Science and Technology By this time ‘it became the most detailed- and flexible
schenie éver published for use in special libraries of every kind. - In 1934
edition in German, entitled Dezimg! - Kt'asuﬁ(,affmz was begun and was com
making it volume index was published in 1951-1953. The BSI which took the
for the publication of UDC in English beoan in 1943 and the pubhcatlon of 4
was expected to be completed by the end of 1977." It constitutes a British

1000. Other full editions under preparation include revisions of the Germ
_ Cdlthl’l‘i and new. ventires i Japanese {1950), Spanish-{l()SS), Polish (1939) 3
' (1963)
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In addition 1o the above mentioned full editions, abridged editions of the whole UDC
‘have been published in 13 different languages. The first British abridged edition was publistied
in 1948, the sccond edition in 1957 and thivd edition in 1961, Muitilingual edition BS
1000B in German, English and French was published in 1958. These are three separate Indexes.
A supplement to this has been published covering the years 1958 to  1968.

- Another development in the publication of UDC was the bringing out of medium editions
and special subject editions.  Medium edition as first published in German, was intended to -
fall between the full and abridged editions. This medium edition contains about 30% of the
full tables. The fnternational. medium edirions 1 German and English versions were expected’
1o appear i 1977 with the French editiens following shortly after. But the International Medium
Ediuons (,IME) English Text was brought out by BST in 1985 (BS 1000 M: 1985) in two parts,
viz., Part 1: Systematic Tables (1985) and Part 2 : Alphabetical Subject Index {1988).
(Please refer to Unit which deals with salient features of IME). Special subject editions were
‘brought out in Nuclear Science, Mining and Metallurgy and Building. These editions are
usually based on the practice of a larger library system.

5.2.2 Organisation and Revision

The development and maintenance of UDC is the Tespo;
through s international committee on which . alf nationais
be represented. The overall control is vested in the (
CCC consisting of FID Secretary General and edito
nation of FID may have its own national committee 1

assification Committee FID/
jull editions of UDC. Each member
Hringing out editions in the language
of that country. In addition to these committee je are national and international subject
committecs. The International Commitigeyrepdyt to the FID/CCC and the national subject
. committees report to the national conmi :

Proposal for revision or exid ’@ enerally comes from the users of UDC. A proposal
torwarded through the national comMiittee or by individual users is first considered by the
editors whoare in' constant touch with FID office at the Hague where an upto date minute
master copy of the complete UDC is maintained. The proposals are then sent to the headquarters
where they are studied c‘lrefuliy to see-that it does not clash with any. existing or proposed
schedules. If the proposal is accepted it is pablished as u P- note. These proposed alternations
are made puhhc and lie on the table for four months during which time any user of UDC may -
comment on them. If no comments are recetved dunmr this four month. penod the proposal s
deemed fo.be dCchICd and lhﬁ schedule becomes part of uDcC.

Every yeur P-notes are progressively cumedated into three year volumes. The process
- of revision in UDC is continsous and it is both a source of strength and weakness. The new
- schedules proposed by the user is serutinized by FID/CCC to ensure that the proposals are
sound from the classification point of view. The procedure that is followed, before accepting
any propesed schedule as officiul, is a long drawn affair. 1t takes nearly two 1o ten years for
accepting a proposal znd in the dynamic ~and fast growing disciplines like Sciences and
Technologies “the propased schedules tend to become out-of-date before they are aceepted -as
official and incorporated in the master schedule of LDC.
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5.2-.3 Management of UDC

The UDC managed by the organisation founded by Otlet and La Fontainc(fmnwn since
1937 as the Federation International Documentation {(FID). The official }df}guagr of FID are
English, French and German. FID works in ciose co-operation with various nationak organisations
which-in tum have various consultative arrangements with users of the scheme. ‘Thejclassification
division of FII) maintains a complete master version of UDC which consists of tLe text of the
French edition of 1927-33.

© The published editions of UDC in various languages are issued by the member
organisations in various countrics with the authority of FID. The Scheme is under continuous
revision. The proposed amendments known as P-notes are cicculated by FID tp subscribers
for comments and suggestions. The -suggestions and amendments received from the users and
cxperts are constdered by the FID. The accepted suggestions, amendments will become the
authorised versions of FID when published. The published amendments are incarporated into
the language editions of UDC. The published amendments become known as| ‘Extensions
and corrections’.

The English editions both full and abridged of URC is being brought by Bri|tish Standard
Institution (BSI) from time to time, BST operates a commitiee siructure in which intecested
organisations are represented for formulation of revision Woposals.

5.3 FEATURES AND PRINCI@S OF UDC

5.3.1 Features ' v | ‘

It must be stated that UDC i ical scheme based on the demands of pamphlets,
reports and  periodical litergiayge raMer than on the framework of a theory. Although the -
scheme 1s based on DDC, it u to be the first “analytico-synthetic’ library classificaiion.
It lays more stress 10 achievesMo-extensive class number, i.e., detailed specification than
the achievement of a sequence of subjects for optimuim he]piulnets It avoids a lacunac of
numerous classification schemes by providing a standard system covering all the dlfmplmﬂs and
may he used in any type of general or special library. 1t is a general cla‘,\.'fmlmon scheme
and it is not a bundle of special classification schemcs but an integrated who]c

The Scheme reflects exhaustjve enumeraaién mn .the schedules with due hrovision for
synthesis or coordination. It is amenable to adjustments to meet special needs. This is possible
because the citation order in any given class allows alternative treatments. The use of synthetic
devices like Colon (:) permits  coordination of concepts in different permutations, thereby
minimizing the rigidity in the enumerative classification schermes. The notation in UDC is
international in nature so that a file organised by it makes sense in any language. An |international
body for its maintcnance and revision with the full cooperaiton of its users guarantess the
continued exislence of the system as a current and up-to-date one. The terminology used in
UDC helps as a compréhensive vocabulary of terms with indexing. purpose.
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532 Principles

b

-

3)

?)

8)

UDC is based on the iolluwmg principles:

Itisa "id‘y‘\liICdthIl in the strict sense depending on the analysis of idea content, so that
related concepts and groups of concepts are brought together and the arbitrary and often
naphazard systematization ef alphabetical and other arrangement is avoided.

it 1s a universal classification in that an attempt is made to include in it, every field of
knowledge, not as a patch work of isolated, self-sufficient specialist groupings, but a3 an
integrated pattecn of correlated subjects.

It is a wniversal decimal classification constructed on the principle of proceeding from

general to the more paiticular by {arbitrary) division of the whole of human knowledge

inte ten branches, cach further sub-divided eplmullv to the required degree.

It is essentiaily a practical system for retrieval of information in which the order of

c;uojec;: is'not of niuch mportance than the provision for detailed specification. '

Tt also accepts the principle of mutually exclnqwﬂ classes, collecation of I“Jdtcd subjects
-and consistency of approach.

1o a certain extent it has tried to remove mational
factors and preferring common facets. - Buu still it
tt neglects oriental religious systems, philosos

cial bias by removing these
esSMAtially Western-oriented system.
pitures and social sysiems.

Sl

fts notation consists of Indo-Arabic Nu Aused decimally which allows infinite
hespitality to subordinate claises.
It empioys certain notationai techniq®gs by which it is possible to link simple main class
either with other main nu - with auxiliaries tndicating place, time and. similar
commonly used caicgories.

54 STRUCTURE OF UDC

As this scheme is based on DC the order of main classes and main divisions is almost the

same-ihat of DT, The noiation is slightly different and there is no three figure minimuane
in UDRC. Thus 5 is Science, 53 Physics and 531 Mechanics.  The outline of the main classes
denoted by dectimal froctions is as follows: '

0 Generalities: Methodology, Documentation, Scripzs, eic,,

it

- Philosephy, Metaphysics, Logie, Ethics, Psychology

2 Religion, Theology.

(%]

Social Sci rences: incluaing Statistics: Law, Bducation,

e Science, Mathematical and Nateal,

Lt

4 Appiied Scicnce; Medicine and Technolozy.

.

The Arts, inclugding Arch: n,puue r'mn:)"n shy, Bneertainment and Sports.



. specific. The followmg example will reflect this process of division..

' below

8 Literature; Belles-Letters. |
9 Geography, Biography, Hlstmy
Aftcr the pubhcatlon of Tnternational- Med:um Edition (IME) in 1985, the main class
Linguistics has been transferred to Literature main class 8. In the-outline of main classes

the final zero is not used to gwe lhree ﬁgure minimum. In certain cases, 1t 18 used with some
meaning. For example: : :

3-- : Sociai Sciences
"~ ©33  Political economy, Economics

330 ~ General concepts of Economics

5.5 NOTATION OF UDC

The notation consists of Indo- Amblc numelaks used dec1mdlly In addition, severai
other signs are used to introduce common facets. The classes are "divided from general to

3 _Sot_:ial- ' S .

L34 Jurisﬁru’dence, Law, Legiélation'o
343 Criminal Law - g O _
3438 Penology e B
34381 Penitentia tapmments institutions

343. estalflis S, ing
343819 Oththwtia(y establishments

-.343.819.2 women and young girls

" For. . thé sake-of convenience, the initial decimal point is omitted. A’point is inserted at

~every three digits in the class number purely as.a visual aid. When .00 and .0 auxiliaries ‘are
-used in the class number or for some mnemonic purpose such as parallel division of 9% and

the (4) to (9) ‘auxiliaries, e.g., 91.44 Geography of France, the position of the point varies. -
1 _ Quzﬂities of Notation'

The followmg quahtlcs are ewdent in the notation of UDC. These are bn fly described

1). __r_Sub'ox:din'ation to Order: The nota[ioﬁ reflects the proceés of division from gcneml-to .

specific and subordination to order. The above example demonstrates tEis order. But
1e. sub_;ects is

- because of enumeratwe nature and lzmlted bdse the da';s number fOl ITI]I'I
lenothy '

2) Slmpllclty.hThc main schedules are derived on the basis of Indo-Arab:c numerals alone.
Bul. for-common. auxnharles and specml aumllanes a number of mchcators were used
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5

which make the notation mixed. Thus theé notation- undoubtedly becomes complicated -
in nature. - As a result of the use of several 1nd1cators a definite ordinal value has to be
awarded for each of these non- numeral symbols o

~ Brevity : As stated elqewhem the notatlon is far from brief. Thxs quahty euffers due o
~ small base of ten Indo-Arabic numerals as decimals and poor allocation of numbers to
- claqseb Many . class numbers in UDC exceed six digits in length. Because of poor

alocation, extensive and dynamtc subjects got less number of places than relatively
restricted and static subjects. The purpose of several synthetic devices is to. achieve
co-extensive class number and as a consequcnce the class numbers :end to be very

'__lengthy

Hospitality : A notation of the scheme should be hospltable to -new subjects There are -
two types of hospitality, viz., hospitality in array (coordinate classes) and hospitality in
chain (Subordinate classes). Hospitality - in array is achieved in. UDC by using .
*Centesimal’ device: Afphabetical device is also used, e.g., names of plants, persons,

pia(.e:, industrial pmductq eic., to extend any array. Sometimes zero is also used to
tepresent array of classes. e.g.: 308 Sociography; 408 kinds of languages and dialects.

Infinite hospitality in chain is achieved due to decimal fraction notation. This is also

possible due to several. synthet:c dcwcu-. with different signs whlch give the notation

- . faceted quaht_y

Flexnblllty: Another notzi_blc quality of notatio DC is its flexibility in the sense that -
it allows alternative. arran'gement of subjects! quality is achieved:

i) by the use of dlmnct 5|gns as facct thatqfs so that the facets may be in different -

. orders

il)  the use of colonﬁ (:). a@éral.]inking sigﬁ..’ '

- iii)  theuse of intercalating devices - for gene1a1 mtercalatmn ( ) and “ “for mtercalatmg

space and time facets

iv) the point of view numbers, The' foiiowmg example shows the hlerdrchles and

._flcmblllty in. constructmg class numbers using d]fferent citation orders

63'_ " Agriculture.

632 . _ P]ant diseases, pests

6329 - Pest contral -

63293 . . Methods - -
632934 - - Chemical Control - -

Exainp_le_: Cheﬁricai control of pests in India S

632.934 (540)  Pest Control - Methqur’-}_C'he'mical-co.ntrol -India
or 632.93 (540)4 Pe_st': Control - Methods - Chemical Control - India
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632,934 (540)

Diseases, Pests - Control - Methods - Chemical Control -
632.9(540)4 Diseases, Pests - Control - Meshods - India - Chemical ¢
632.9(54034  Dseases, Pests - India-Methods - Chemical Control or
632 (540)934 - Diseascs, Pests - India - Methods - Chemical Control or
63(540)2.934  Agriculture-India-Discases, Pests-Control Methods- Chen

5.5.2 Synthesis and Mnemonics

The scheme provides the moest powerful synthetic apparatus availabls
common and special auxiliaries which act as systemaiic mnemonics. These auxil

“supported by a series of signs of combinations and indicators.

The foliowing synthetic devices are employed in UDC:

India or
ontrol or

nical Control -

in series of
iary tables are

' Sy;n'bol Name Significance
+  Plus sign Documents deating with two subjects
/ .Stroke Documenis covering several topics which afg copsecutive in UDC
'Colon. Relationship between two | cis |

Relationship sign 1 hen

sccondary imwce

Equal sign

[ ] Square Brac:kets

Common facets:

Language subdivisions

(0..) Parenthesis Subdivisions of form
g [nverted Time facet
Cominas

(1/9% Parenthesis Space facet

.0'0‘ Point double Zero  Points of view
Sp'ecidi Auxiliaries:

- ~Hyphen

0 Point Zero

Apostrophs

~In the strict sense of the word all the above do not represent  synthesi
alphabetical device does not at all represent synthetic principle. But the above sign
schedules .do provide extra-notation strengih for achieving co-cxtensive class

.
20

one of two subjecis 15 ¢

phviousiy of

s. The use of
s and auxiliary

number.




553 Siarvation Policy

The notctional technigues in UDC have greatly contributed to.the ﬂembllity (}f s,cherne
Its bias towards Science and Technology is clearly evident from the schedules in AEE and
IME. In order to meet the requirements specially in Sciences and Technologics slalvauon
policy has been introduced for futire development of the scheme. '

Starvation policy means that a piece of notation which has been superseded by a new
schedule is to be felt unused for ten years. After ten years the said notation can be used again
with completely new meaning. Changes in the overall structure of scheme can be possible
if there are vacant notation in which to be accommodated newiy'emerging subjf*cts This is the
reason fot transferring Class 4 Linguistics to Class 8 Literature in IME. After ten years, the
vacant aotation 4 can be used f01 new disciplines.

5.5.4 . Bias in the Schedu’les

You are aware that UDC is based on the Sth Edition of UDC. Therefore it has inherited
the basic structure with all its faults and prejudices. Consideration efforts has been made by
the promoters of UDC to neutralise this Western bras. But they could achieve very little success.
The best {,xamplc of bias in UDC is Religion main class, Christianity has been given undue
importance neglecting other major and oldest refigions. UDC Wyich is intended for world wide
use cannot continue with such bias, which is totally unacc®gtable. In the IME you will find
that the digits 22/28 have heen allocated for various cts of Christianity and only 29 has
been allocaled for other religions of the world. The s ase with the main class Philosophy.

Oriental philosophies especially branches of Indiag Philosophy find no place in the schedules of
AEE and IME. '

3.6 AUXILIARY SCHERUINES IN ’UE}C

The auxiliary schedules provid®maximuem synthesis in UDC even though the bulk of .
the schedules are derived on the basis of enumeration. These inay be divided into two groups,
viz., the common auxiliaries and special auxiliaries. These are in fact, a set of common facets
and facet mdlcators which enable to “synthesise freely than the more rigid notation in DC.

The following schematic repre%enmt:on will give a clear view of these two types of
auxihiary schedules.

Main Schedules - Awxiliary Schedules

In which are set dut; In which are set out;
Main divisions 0 to 9 | coanecting signs and .
and the various special the commeon auxiliaries’
~0' (Table (k) (@) to (i) |

Some of these auxiliaries are restricted - application while others may be used
: ﬁequently :
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- citation' order-and filing order which helps - you to arrange the books on the

57 WIDER USE OF UDC

The use of UDC is quite lmpresswe Its present posmon in Europc

encouraging. - Latest figures indicate that of a world total of some 110,000 libraties known'to

 be using this classification, about ‘fifty thousand of them are . in USSR 'and
 thousand in Poland. A scheme which has originated in Western Europe i is now

* Eastern Europe. It is also widely used in Latin America and Japan. In Francel
-and Portugal, UDC is covering more ground especnally in Technical  and Univer:

- Services. - - . : e
_ Anothe"r'lmportant fact is that the mediurm edition of the URC puléllshe

" prepared by the German Classification Committee. was intended to serve as a 1
" for translationinto other languages. It has been further estimated that - about 1
 of the full ed:tlon of the schedules 'in English language are in the hands of various
- its continuing influence is considerable. The efforts made by such experts’ as

~ date by revision is also contributing to the widesgad §se of UDC by the Ij

i remarkably

another forty
widely used in

‘In the

aster edition

3 libraries and
I1E. Wright,

- Chairman, British Standard Institution’s Cornmittecéwm_ in keeping the slihedules upto
ent

- world. -In addition to Libraries and Informatiog 8¢ using UDC, several
= .Abstractmg Journals and Services use UDC. J @ has studied the Abstracting

- Journals and servaces using UDC.

Italy, Spain - -
sity Libraries. . -
+ According to G.A. Lloyd, it has been estimated that some 20,000 coples ‘of the Ahrldge Edition

(BS 1000A) . have been sold in countries as well as in Engllsh speakmg .countries.
developing countries of Asia and Africa interest in the use of UDC is steadxly growing. In.
‘India many specml libraries use UDC for shelf arrangcment and also in Indexlng and Abstracting

d in German.

0,000 copies |

raries-in the
Indexing and -
and 'Inde)_i'mg_

‘58 SALIENT FEATU E ABRIDGED
__ENGLISH EDIIIOK (AEE) (1961) _

o In Umt 4, yOu have bee
© features and principles of UDC. This Séction deals with the salient features o
" The AEE,

hbrarles

The foi!owmg sectlons deal wlth features AEE, nature of aux:hary notation,
_ tables and special auxiliaries. Whlle constructing the class number you -have

Driefly. mtroduced to the genes'is dévelopment_" and salient

"AEE. 1961.

196! (3rd Edn. Revd.) was. bought out by Brmsh Standards - Institution (BSI) in
‘. response to widespread demand for comprehensive short editions in English.

This edition ~
. serves as a manual for clasmfymg ‘books "and other documents in smail and medlum sszecl- o

to follow the
shelves. The

o Alphabencal Index appended at the end helps you to !ocate a class number - in the schedules

o 1) Development of Abndged Edmons in Engllsh

In respon‘;e to the wide spread demand f:om sue,rai quamars for a comprehensive short

-edmons n English, abridged editions are - being brought by BSI, the official agency. The

o abridged édition BS 1000 A-was first published in 1948. The second abridged edition with

radical revision was brought out in 1957. The t_hird_abridged edition was brought out in 1961, o

eg
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~which took into account of the amendments listed in ‘Fxtensmns and Correcnons to the UDC’
during the four years 1956-59.

2) Contents of AEE

The AEE, 1961 provides a brief note, on DDC and UDC. It also prowdes general
- introduction to UDC followed by history and availability, development and revision, principles,
structure, notation, awxiliary notation, notes on using UDC and use . of auxiliaries and
compound numbers. After introduction you will find tables of auxiliaries, followed by
outline - of - the. main divisions, You will find detailed schedule for each of the ten main
classes. At the end an alphabetical index is appended.

J) . Auxiliary Notation

In order to classify compound and complex subjects which require the addition of
elements, atiributes, aspects, point of view, AEE provides for a variety of auxiliary notation of
special signs and numbers listed in one set of tables (a)to (k). These are applicable as needed

~to all parts of the schedutes. These serve to distinguish not only the finer details and
complexities of the subject matter or content of a document, but aisc the ldnouage or other

* form in which it is presented. : 0
~4) Tables of Auxiliavies
Auxiliaries are means of eliminating rcpetition@yarts of the printed main schedules;
in that the group contain recurring and general dinate concepts such as language, form,

place, time and point of view, etc. AEE pgovidd¢for these tables of auxiliaries starting from .
page 10. The use of these auxiliary tables y presented o you in the following subsections.

.1 Connecting Signs '

2 Common Auxiliaries o&age

.3 Common Auxitiaries of Form

4 Common Auxiliaries of Place

5 Common Auxiliaries of Race ‘md thlonahty

& Common Auxiliaries of Time

~1

Alphabetical and (non-decimaf) Numerical Subdivisions
.8 Common Auxiliaries of point-of-view

.5) Cmmecﬁng Signs
) The.sc appear in the scheme in .the following ouder;
{a) A?iditiem and Consecutive Extension sign. = andf
The plua sign + (plus or and )} may be used to connect the notation for two subjects
which are commonly associated or the same broad subject in different aspects for which no

- single number exists, ¢.g.. 32435 Political Science and Public Administration; 575 + 613
Genetics and Personal Hygiene; and (540) + (510) + {520) India, China and Japan.
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The stroke /. meaning ‘forim ... to ...” is used to join consecutive UDC numbérs denoting a .
range of concepts which collectively form a broad subject or branch of knowledge for which -
no -single piece of notation exists. In the process of division, some 1mp0rtant links have
been missed. Then the / can be very useful to connect missing links, ¢.g.,

42/49 Laﬁguages and Diaiects |
- 69;"_68 Manufactures : |
" (®  Relation Signs

Thc.s-e .ar.e : (cglon), [] (S.qua_l_'e b:racketsj, and L (doui:le colpn)
- LColon: |

The colon sign is the most _.ir'nportant of the connécting' symbols icmi:l widely ﬁsed_ to
~ link two or more UDC numbers denoting related concepts of equal value. - This colon and

square bracket sign devices are provided on the model of “divide like the whole classification.
found in Decimal Claselﬁcanon ‘This device is used to achleve a phase reIatlon For example, -

633‘1:551.58  Effect of climate on Cereal Pr@n
St

. 331, 892:676 or 676:331.892 Strikes in Paper ry _ .
- 32:35 Comparaﬁve study of Political Smi Public Administration
- The. device may be used to combm%from different facets of thi_e samne main class.

For cxample . _ Q~ o S _ .
025.5:027.02] : Infopmgtion Services in Technical Libraries. |

i
36192:3628 Fk%ief Work by Youih Welfare Clubs.
631.86:633.61 Organic Fertilisers a-mf Sugarcane Yield.

or this device may be used to enumerate the f0c1 within a faced by using the schedule
from another class. For exammple, '

: 338.9_62:6_61.1(540) Large Scaie G!as;s Indusfry in !n.dfa_ ..
331.1: 669.14 - | Industrial Relations in Steel Indr.;strj
6648:6343°  Preservasion of Citrus Fruits

. Squafe Br‘aﬁk.e'ts {1 o |
T-his 'replaces colon when the second élass number represents a subiord'inaté concept of
'whlch no separate entry is required by reversal’. This is used.as a means of . [intercalafing’,

, changing the facét order when the normal means of subdmsmn wou]d be by means of the
colon Fer example - : -
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015(540)[31] ' Indign Nati;)nai_Bibliography,- Srafistics of .
It also allows intercalation of any facet at whatever point in the citation orders required.
'33[622.343]1.895 Economics - Copper Mining Industry-Labour-Lockouts _

or 331[622.342].895  Economics-Labour-Copper Mining fndustryix;ckouts

620.172[669.13] Material testing-Tensile test (for cast iron)

or 620.1[669.13]72 Marerial Testing (for cast iron) Tensile test

In the 3rd abridged English edition of UDC it has been suggested that this device ‘is
refinement which may usually be dispensed with especially in printed or other widely circulated
publications for which the: (colon) should be preferred’,

A.C. Fosket suggested that ‘if join the UDC numbers by means of a + or: and then
followed by this, by, say, a form division, it may be difficult to arrive at unambiguous subject
~ statement. By using square brackets the amhlgmty can be eliminated. For example,
09+294.3(05) Manuscripts and Periodicals about :z.fddhi.wn.

ficdhism.

- [094294.31 (05)  Periodicals about Manuscripf.j ai

[2_9?:294](540) Islam in relation to Hindu

Doubie Colon () | ' Q

India.

- Fosket suggesied the use of douMe colon :: in certain situation while indexing a
document. He states that ‘Colo idely used as a ‘Pivoting’ device for generating
additional entries by reversing or ¢ g. Once the index has generated the original class

number, cycling is a purely mechanical task which can be done by a clerical worker or a
machine. There will, hawever, be occasions, when we do not want to reverse because the
second part of class number is very clearly a subsidiary. The use of double colon is now
suggested as a means of indicating this situation. For example,

6359::582.?34 Omarﬁemat Roses

If the Indexer did not think it necessary to make entries in the Botany section for individual
- plants specified in Horticuiture, double colon can be used as shown in the above example.
This device eliminates to make additional entry under 582.734.

Common Auxiifaries of Language:
This is cmﬁioyed to specify the language in which the decument is written taking langmlge

number from Class 4 and replacing the 4 by equals. This device is used rather as parl of the
~description of a particular book than as part of the subject. :
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_5+6(03)=20. Enc}eidpaeifia'bf Sciencé ahd Technoiogy' in English_

22.05=9483 o The Bible m Teiugu Trans!atzon S
633 88(038)= 20—9143 Eng!zsh Hmdr chtwnary of Mefhcai Planrs '
' 'Common Auxrharles of Form (0...)

o The form dwrsrons correspond to the Standard subdmsrons of DC
' Parenthe51s These are “listed in some detail. It mostly = consists of ou
- presentahon Theory and Phllosophy, study and teachmg are. excluded and o
: presentanon is-the only inner form For example - :

027 5(548 4)(094 5) A. P Pubhc L:bmrses Act - _ | ) _. . '
54(09) ' Hfstory of Chemzsrry

-3(048) Soc.r,a! Suence Absrracrs o : - |

'Common Auxrllanes of Place (1/9)

. only contains usual political divisions but.also seve r sub-facets of space

but are used in
er. . forms of
091) historical

such as zones,

Thes_e d1v1310ns are based on the numb'ers QDC’S 900 cfaés’i The_' seheduie not
ol
e u

as primary facets.

- 327(540: 510; _____\Qﬁxign Relations between India 'Chirz_a._

. When the ge’ographi@;;i_pnal aspect lS emphasised entry may'_be"un'd :

' ."v.v_hich the precedes.the main Miwfiber.
__(540). 3889 - lmhan A:r Transport Sy crems
S (320) '34?.??2 _ Japanese dee Mark Laws

er the.'_au_xiliar_y-

In certain cases the p]ace can also be used as mterealatmg dev:ce 1e., to be mserted into

3 _the mlddle of ‘an exrstlng plece of notation to change the facet order

IV Communist Party -
| 329‘(5:40)14 C.;»mm“msrpanyof!ndm .
' Orlentatlon._ o S
623, 33(540- 11) o _rc;,-.a:’m,;g in Easter Régfms'-of}adsa -
' 63_4.0(5_40-_18) B _.:Fér‘es'r:Prr}_{!_ucre-of North 'IEa_srém _aeéions'

in India

orientation, physical -features, etc.  These maybe ustc _ ce Relatronshlp_ o
- between countries may be shown by the use n'Within.brackets._ For- exannple '

027.7(540) Un% Libraries in India . R
- i S ) LT



. Political _o_nd A:Jlllirlistrdtr_ae Umts o | |

_ 0214(5484-‘_2(?)2),: _- .._'IPubhc lerary Semce m Rumz Areas ofAndhm Pradesh_

| .. 353(5481«201) : .' ) _-Mumctpai Towns in: Tamri Nadu . L |
Ph}siographic Des:gnatmns | : . |
N 631.67 (825:548.4)  Canal Irrigation in Andhra Pradesh” "

: '-.633.17-(.9_52:548.2).. _ 'Cultwauon of Mtlier in the Semt-Ana' Regrons of
- S Kamaraka _ : .

Commtm Auxrllarles ot‘ Race and Natlonahty

These are based on the common auxrllarles of language and may be developed from
the linguistic schedule. These serve to indicate racial aspects of a subject denoted by any
. precedmg number Thls facet is of limited applrcatlon in nature For example
301 16(—914 3) * Study of Soc:a! Refan_ons__amo;tg Hmdus -

392.5 (=9_24) : Ma'rr‘iege Customs of Jews _
325.48 (=96) The Rise of l'ndependovement among the Africans

' Common Auxnharles of Tnne “«ro ? T e
. These are used to 1nd1cate the pep icoveted by a work or less frequency the clate at'

which it appeared Years, months - and can all be shown in logical sequence. Centuries'
are indicated by the use of two figures: -Dates of B.C. have ' minbs signs prefixed.

There are also'i ‘many other sub-diviy Jof - time as seasons, months, days, hours and even
minutes. - The complete ﬂex1blllty of*time facet in UDC is very useful. A minimum of our
figures is observed for smgle years thrf'e for decades two for centuries. For example

“198101 26” L 26th January 1981
CT2T” . - (ADT27)
;o 0004” . (AD4®)
S - the 1980°s
“085” -  the 85,
“19”, . - the 20th Century

A S S the 2nd Century AD
As stated already, dates before the blrth of Chrlst are prefaced by mrnus srgn

0032, 32 B.C., *-027, the 2nd Century B. C. For other penod embracmg several

"centunes ‘decades or years are denoted by the mmal and fmal ﬁgures separated by the: (!) 51gn
For exarnple -



“04/14”.  Middle Ages

_-“'18!_19” * 19th to 20th Century

Other aspects of time facet are accommodated in *3/7”. “31” past, present and future. For -

example,
321 .?(540)”3 13" The "future of Par!iamenmry Democracy in _India.

- “32/37" include seasons, months of the year, pea{:e time, war time, work tlme ete.
For example _ -

3‘5.07(548‘4) ¥372” Government oﬁfceﬁ working hours in Andhra Pradesh

The digit “4”. Age measured in years. For example,
63.33 (548.4) “45-30/45" The conditions of Agricultural labour 30-45 years old in A.P,

The digit “5” represents time intervals and periodicity. The second digit shows the unit

- of measurement, e.g., “54” Monthly, “54-02” bi-monthly. 05(540)54"-02" Indian bi-monthly -

magazines. The digit “7” represents phenomenological division such as “77” spontaneous,

. Praclesh

59 LET US SUM UP O

~ The genesis ‘and deve]opment OF?C is an important land_mal'k in the history of -
classification schemes. Even tho he stheme is primarily - based on DDC (5th Edition),

the promoters have included sev@l notational techniques to achieve analysis and synthesis

international status.

of a class number. The fead principles of the scheme have greatly contributed to attain -

The introduction of decimal fraction notation; several signs and symbols to indicate various
aspects of a subject have greatly helped the synthetic nature of the scheme. The several
common'and special auxiliaries provided in the schemc greatly help .to achieve coextensive
Llass numberb

The revision and updating policy of UDC and its publication in various abridged and
full editions in important languages of the world have greatly contributed for its wider use and
acceptability by libraries, and information centses through out the worid.

5.10 REF ERENCES AND FURTHER READING

' BRITISH Standards Institution. Umversa! Decimal Cias.sfcanon {BS1000M.: 1985) London
BSI, 1985.
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511 MODEL EXAMINATION QUESTIONS

I ESSAY QUESTIONS
1) Discuss the structure of UDC with suitable examples.
: 2) {Compa're the structure of UDC with that of DDC.

3} Write an essay on the resnructurmg of UDC and (race out the recent devclopments
that are takmg place in remgamsatlon of UDC.

.. SHORT NOTES

.'a). ' Starvation Policy ' | 0
b AEE : |
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6.0 AIMS AND OBJECTIVES

-Subject Indexing assumes an important role of an Information processing and retrieval
system. This unit aims to provide an overview of subject indexing system.

After studying this unit, you should be 1 a position to

- .explain the meaning of subj_éct indexing

- describe various methods of subject indexing processes

- distinguish the generic and specific characteristics and explain their distinct functions, -
and also indicate the use made of them in different contexts.

6.1 INTRODUCTION

One of the important functions of an information retrieval system 18 to match the
contents of documents with the users’ information requirements or queries. This emphasises
that the content of each input document in the collection is o analysed and represented in

such a way that it becomes convenient for matching. Th&progkss of constructing document -

surtogates by assigning identifiers to text items is kpewgn as ndexing and when the task of
indexing is based on the conceptual analysis of the of documents, it is called “Subject

Indexing”, ' . '
natig retrieval. Due to complexity in the nature

mation seekers go abeut it, access to relevant

Subject Indexing is a method of in
of development of subjects and in the

subject at any time needs efficiengiin redall and relevance. Subject indexing in general
leads to access through term contr subject index should help leading a searcher from an
unclear or a rough statement to extensive standard one. The system of control of

searching should be such that a searcher is helped to arrive at a statement compatible with the
information base that is being searched. This is done by either broadening or narrowing .
down the concepts given in a-statement of the searchers. '

Indexing operations have been performed intellectually by human indexers for quite 2
long time. Automation systems have been developed' comparatively recently where text analysis
and indexing is performed by computers. However, the basic tasks involved in indexing is. -
the same, that is to analyse the content of the given document; and representation of this
analysis by some content identifiers or keywords. Lancaster rn"cntions'that the process of subject
indexing involves two quite distinct intellectual steps, namely, Conceptual Analysis and
Represem'ation Although the methods for representing the contents of docyments vary from-
system to system, the analysis of the subject is the same in cach case. In subject classification,
the basic objective to-arrange the documents on the shelves according to their subject contents,
The result of the conceptual analysis is represented by some artifictal fangoage or notational
symbols. A number of such systems, viz., DDC,UDC, LC, CC, etc. have been in use for guite
a long time. { These schemes are dealt clearly in Unit-4: Classification Systems: General and
Special) ' o - ' ' ' :
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In sub;ect indexing, the basic objective is to match the contents of documents with-
the user’s queries and thus, the product of the conceptual analysns of the subject|is represented
in natural language form. A number of systems, namely, Chain Indexing, POPSI, PRECIS,
etc. have been developed over a period for preparing subjectindex entries of| documents. In
order to standardise the task of choosing appropriate keywords for generation of index entries,

a number of vocabulary control devices have been developed. Examples of such
thesaurus, classaurus,

devices include

thesaurofacet, etc. These tools help the indexer to choose the most

'approprlate term to represent the subject at the stage of indexing, and also help the users to

plckup the most appropnate terms while formulat_mg the query.

6.2 SUBJECT ANALYSIS

By the terms ‘Subject Analy51s we mean the analysm of the thought contents embodied

in a document. An author puts forward his/her ideas in a document, and it is tas

indexer to determine specifically what the author wanted to say in his/her work. Subject
analysis means the presence, identification and expression of subject matter in document texis, |

databases, controlled and natural languages, information requests and search
most difficult part of subject indexing is in that phase where the indexer, who is
a- subject expert, . tries_to summarise the contents of the whole document with

Certain guidelines have been put forward in the

- 'determining the content of a given document for th ose of indexing. Thes

- actnally a set of questions which the indexcpitag to keep in mind while exq
" document. Once answers to these questions a d, the indexer gets an idea a

- matter of the document; -
a Following are the question ?6529 which illustrate the gener
considered while determining thQ@t of a document. _
1) Dt;es tlte d_o_eume_nt @th a specific product, _coind.ition. or phenelheh
: 2) ' Doﬁesﬁ the st.lbjec't contain an ecti'on concept, an ep'erati_on or a process ?
3)  Is the subject affected by the dction identificd ?
4). | _-bees the document deal with the egent.of. this action .?

-5)  Does it refer to particular means for accompllqhmg the action, i.e., , Sped
techntques or methods" :

iterature which guide an indexer in

k of the subject

strategies, The
not necessarily
in a few words.

e guidelines are
mining a given
bout the subject

al factors to be

on 7.

ial instruments,

- 6) _Were_ these factors conSi_dered in the concept of a_particular location or gnvironment ?

D ) Are any _indepe_ndent or d_epen_dent' variables iel__entiﬁcd ?

8) -+ Was the subject- coneideted-,front'a' special viewpoint, not normally
- - that ﬁeld_ of study,-ie., a_ sociological stady of religion 7

'-'However it may be noted that most of these steps require intellectual
: the mdexer and therefore, there “is eneugh pDSSlblllly that two different indexe

o8

associated with

jovolvement of
r$ may ‘analyse




the content of a given document in two differént ways resulting in two different index entnes
In.fact, this is a serious drawback of a manual mdexing

6.3 SUBJECT INDEXING

In an ideal environment of document retrieval, a document or a query statement is
represented by a group of - distinct index terms as well as the semantic relationships between
these terms so that retrieval could be conducted on a structure of semantic relationships.
Documents are refrieved on the basis of the correspondence between search terms expressed in
a query index terms of the documeni. Subject indexing system, that is, indexing system
based on the analysis of the contents of the documents, have been in practice in the retrieval
world for quite .a-long time. Indexing systems, designed to assist in the retrieval of documents,
operate by assigning index terms (o the analysed subject of each document either manually
or automatically.

6.3.1 Pre-Coordinate and Post-Coordinate Indexing Systems

Subject indexing systems have been classified broadly as Pre-coordinate and Post-
coordinate systems. It has already been mentioned that the major objectives of any indexing
system is  to represent the contents of documents through ke :m’ds or descriptors.

ex

The following tities of documents may be carefy fhied: .

(1)  Schools

(2)  Colleges ?‘
3)  India | Qs

4) Hisory @ |

) H:story of India :

| (6)" 'Hlstory of Schools in Indla |

(N History of Schools and Colleges in India

The first four are single concept documents and their specific subject can be represcntecl
by a single term, i.e., Schools, Colleges, India and History respectively. The last three are two-
concept, three-concept, and four-concept documents respectively. This means that the last three
documents need-two, threc and four index terms or components to represent their subjects
-co-extensively. Due to inter-disciplinary nature of researches most of the documents, these
- days, cover composite subjects. The subject of each of these docum:.nl‘i cannot be represented
- by asingle index term. They require more than one index terms to represent them. For-
instance, in the seventh title given above, there are four index terms (i.e., History, Schools,
Colleges and India), which are to be combined or coordinated o express its specific subject
accurately. Unless the specific subject of a document can be represented by a single index
term, as in the case of first four documents above, the combination or coordination of index
~ terms becomes essential.
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B __'cannot be known

In 'faet,_-_all the alphabetical indexing methods are - coordinating i'nde:{( systems. They use -
concept coordination methods. They coordinate two  or more.concepts.to represent a new one

that differs from the concepts represented by the 'te'rms _individually ‘or

combination. If they do not do 1t the- content representatlon of 'the documents ¢

specxﬁc nor accurate.

_'\ 1_.) '_ Pre-Coordmate Indexmg

In the pre- eoordmate systems as the name 1mp11es keywords chosen throl

--'analyms stage are coordinated at the stage of indexing and thus, each entry re

n some other
hal_l'neithe_r be .

Jgh- the subject .'
sents the full

content -of * the document concerned. Systeins- like, PRECIS, - POPSI, _Chaﬁ Procedure, -

. Relationat Index, NEPHIS, eic. are examples of pre-coordinate. indexing systerns

l?ntries_ prepared

hich the entry _'

-words occir, whereas in post—eoordlnate systems entry under- each term is generated without -

accordlng to any of the pre-coordinate systems will represent the full context in :;E

_“any context, ie., unless all the corresponding entries are found out, the content

the document.

~The 1ndex terms or components can be combmed or coordlnated in: rnany Ways These

“wilt have to follow an appropriate. sequénce which may suit the approach of the

- users. Kaiser, Coats; Ranganathan, Farradane, Sharp, Austin, Neelameghan, Bk

others have contributed substantially towards evo

majonty of the.
attacharya and

o s | iribut i Iving an appropriate _sequett]ee' so that the
 index terms are coordinated at input level while buil@ the index file. The indexing systems-

- ‘they developed are known as'Pre-Coordinate ' Indexin

- _' features
. : '(1) .'._The ISle.jeet-.headings'consi' ; vo or-:m_a'n.y indexterms -
..:"_(.2)._--'- ‘The mdex terins ar ed n a pre-deternnned order ie, the
. _coordinated, and o .
”(3')...:_'-'.F01 'eac.h docu profile the- 1ndex prov:des rnultlple .entry |

. partleular pattem of ceordlnatlon may -not meet the approaches 0

Thus Cham 1ndex1ng, PRECIS and POPSI are’ pre coordmate mdexlng S
in-them the cgordmatlon of index ‘terms is done at the input stage in anticig
+_approach. In all these, the subject of a document is analysed into constituent cons

‘concepts are then, represented by symbols . or words used in the. indexing I
. symbols or w0rds .are finally - arranged in a logical order following the syntax ¢
: language to derive the subject formulation, All these pre-coordinated -subject fi
3 mamtamed in an. order in the index. ﬂle as a key to the contents of the document
_ s, the main characteristics, of a pre- coordmated indexing ‘system are 1) the
SR sub]ect analy51s of documents, ii)’ they follow some speelﬁed c1tatlon order 0]
L coordmatlon of terms 15 done at’ the mput stage A A

' '_ '-Search Strategy

_ In the pre-coordlnate mdexmg, the search does not 1nvol\r'e problems
g _under the terms that he expects to find the . subject descrlbed with and, with

tems, sharing the folle

pWing common

terms are pre-

hoints  since a
{ searchers.

ystems because
ation- of user’s -
cepts and these
inguage. These

brmulations are

collection. In
y are based on -
f-terms, and iii)

The 'user looks

fmds and follows 1nstruct10n from h1s ﬁrst entry point untll approprlate doeuments references _

- IjOOI ||.'

of the.indexing

a good index, -



“have been retrleved Both the 1ndexer and the searcher should understand the mechamsm of the
system — theindexer for arriving at the most. preferred citation order, and.the “searcher for

formulatmg an approprlate search strategy 1n order to ach1eve the h1ghest p0551ble degree of =
matchmg of concepts. : : . _ ;

errranons Followmg are some of the hmltatrons of the pre coordmate mdexmg

N A partlcular sequence of COOI‘CllIlathI'l of’ mdex terms may not- meet the approaches of all o
- the users of index file. ' . -

.2)  To overcome the above limitation, mu]ttple entry system and a network of references -
~ hastobe provided. But even this coversonly a fraction of the possible number of total

' permutations. Thus, the index file may fail to pro\nde a pamcular comb1nat1on Wl‘llCl’l a
-user may be looking for -

3 Thls system rcqu1res both the mdexer as well as the searcher to be thorough]y acquamted:
: w1th the 1ntr1cacres of the order of 51gn1ﬁcance prescrrbed in the syntax of the language

4 . In view of the syntactlcal intricacies, this system requires 1ntellectual 1nvolvement on the -
' part of the indexer. Thls makes the processes time- consumlng

5) Pre-coordlnanon of mdex terms rnay be too broad for articular search

6) .'_'The user does not have any freedom to manlpul the ®®brdination of terms in a desired
: ~ mahmner to satisfy hls specrﬁc needs ' ‘ L _ o A

2). Post-Coordmate Indexmg ..

_ In post—coordi_n'ate. systerns,' on % is prepared.for each keyword selected. for
representing the subject of a given docum nd- all the entries are organised in to a file. When
a user puts. forward - a query, i lysed and some keywords are selected which are
representative of the users” query. query terms are then matched against the file of
index terms and relevant documents are. retr1eved Systems I1ke Umterms Peek-a-boo, etc. are
examples of post—coordmate systems. ' - :

. The 11m1tatlons of pre coordmate 1ndex1ng and consequent dissatisfaction with its worktng _
'are responsible for the development of an alternative system which does not involve an order of |
significance. In this system, the concepts representing a composite sibject are kept separately-
uncoordinated by the indexer. The coordination of component concepts. or index terms is done
. by the searcher at the search or output stage. The information’ seeker has unrestricted freedom
for the free manipulation of the classes at the time of searchmg in order to achieve whatever
loglcal operations are required. As the coordination of index terms 1s done after the index file
has been compiled, [h]S 1ndexmg system is called Post-Coordinate | Indexmg '

The main charactertsncs of post- coordmate 1ndex1ng are 1) It is based on sub_]cct ana1y51s
" i) no fixed citation order is maintained at the time of 1ndexmg, and iti)- coordmatlon of mdex
_ terms is done by the user at the output or search stage :

It is: clear that the process of concept coordmatlon is there in both pre-coordmate and
post—coordmate 1ndexmg systems But in each the coordmatron is done at two drfferent

101



stages. In the former, it is done at the input stage while preparing the index. In|the latter, it is
done at the output or retrieval . stage. Bernier calls these two systems- as_‘Nonrmanipulative’
and ‘Manipulative’ respectively. The post-coordinate index 1s designated as manipulative
because it permits a greater degree of %earch manipulation and thc index terms can be coordinated .
almaost in any combination.

W.E.Batten (UK), G.Corcionnier (France), Calvin Mooers and Martimer Taube (both |
from US) have contributed cxtensively towards the development of post-coordinate indexing
systems. Each one of them has devised a system, but Taube’s system has been the/most popular.
~ Nevertheless, the principle on which all these systems are based s the same. :

- Term Entry and Iiem Entry Systems

“The post-coordinate indexing system is of two types: 1) Term Entry System, and 1) ftem
Entry System. The Term Entry System is that wherc term cards are posted with reigvant document
numbers. The Uniterm and Optical Coincidence methods are examples of this system. liem
Entry Systern 1s.that in which one card 1s maintained for a document. Each congept relevant to
the subject matter of the document is represcnted in code form by a series of notches punched
out from the holes along the margin of the card and the centra] area of the card is used for
document des*cnphon : '

- Exhaustivity and Specificity 0

~ The effectiveness of an indexing sysleltrolled by two parameters, called Indexing
Exhaustivity -and Term Specificity. By exhausi™wil# we mean the degree to which the subject
matter of a given docunient has been refle rotigh their index entries. An exhalustive indexing
system, thus, is supposed to represcpl, thelgontents of the input documents fully. However, to
attain this objective, the system iclect as many keywords as possible, tp represent the
idea put forward in the docugent. Nln a non-exhaustive system, only a few keywords are
chosen which represent the grossly. Term specificity refers to how broad cr how specific
“are the terms or keywords che! nder a given situation. The more specific the terms are, the
better is the representation of the subject through the index entry.

Before discussing the impact of these two factors on the effectiveness of|an information
retrieval system, let us understand two more parameters, which arc used to measure the
effectiveness of an information retrieval system. They are Recall and Precision. Recall refers to
the proportion of relevant documents retrieved by a system. Thus, Recall can be|represented as

* No. of relevant documents retrieved

Recall .=
No. of relevant documents in the collection

Precision refers to the proportion of retrieved documents which are relevant. Thus; '
Precision can be represented as

. ~ No. of relevant documents retrieved
Precision = '

Total No. of re]evant_ documents retricved
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. These paraimeters are expressed in percentages, that is both recall ‘and precision may
vary between 1 and 100 per cent. The objective of information retrieval system is to retrieve all
the documents relevant to a query and simultaneously” holding all those which are not relevant.
Thus, a system will always - attempt to attain both high recall and high préciSio_n_.-

Now, let us try to understand how these two parameters (i.c., Recall and Precision),
are affected by the indexing exhaustivity and term specificity. Taking a simple example, say
- the query, *Application of computational linguistics -on indexing periodicals’, if we choose

any one term “indexing’, ‘periodicals’ or ‘computational linguistics’, we may lose a large number. -
of relevant items. Now, if we take any to terms together, the system will retrieve more number
of relevant documents. In other words, the more exhaustive are the indexing terms, the higher "
is the recall. ' Lancaster suggests that a high level of exhaustivity of indexing tends to ensure™
high recall, while Biair suggests that increasing the number of indexing terms increases the
chances of hit, but the success is not guaranteed. However, by increasing the level of -
exhaustivity we tend to decrease the level of precision. This happens due to the fact that as we
go on increasing the number of keywords, it may so happen that we choose such concepts
which are very narrowly discussed in the given document. Therefore, although we shall be able
to retrieve a large number of documents, the user may find very few among them with the

- subject matter at a desired level. In other words, the system will - retrieve a large number of
‘non-relevant - documents. Thus, increase in indexing exhaustivity tends to increase recall but -

prec1510n tends to fall. S 0
- 6.3.2 Manual Indexmg _ '
The basic stepr. in'the manual sub_]ect mdQ'process consists of . -

1) Analysis of subject_' :
2) Ide_ntiﬁcaﬁon of kéywo.rds. o Q '
3) "Standardisati.on of indexing %
) Choice of indcx'i'_pfg__‘-,gystémﬁ
- Ifthe chosen""fsystem isa post-coordinate one then - -

- 'Preparatlon of entry under each term with reference to the document 1dcnt1ﬁcat10n
* number;

- ' thc chosen System is a p_fc-—Coorclinate one then,

e Preparatlon of an entry (main entry) using all the keyworde orgamsed ina- way
.__prescrlbed by the systern '

- Preparation of index entries by using each significant term as an entry element.

and the full entry (main entry) as the significant terms in- the main’ entry .
~ according to the rules prescribed by the system chosen '
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Filiﬁg ‘of entries

5

_ It may be noted from the above that the first task in the process of i
‘detérmine exactly what the given document is about, which is often termed as

‘aboutness’ of the document. The subject content of a document is sometimes

ndexing is to
5 deciding the
referred to as

[

“intrinsic aboutness’. However, once the indexer collects information on the ‘ab(Lutness"of_ the

" document, his next task is to represent the same in a way suitable for matching ¥
- queries. While doing so the indexer has to choose the appropriate keywords. We

~ seen that the effectiveness of an indexing system and thus, the performance
retricval systemi depends on the exhaustivity and specificity of the index terms.

A number of vocabuléry control devices arc available to guide the index

the most appropriate index terms. Some pre-coordinate systems prescribe the use
control devices which have been specifically designed for that system, e.g., PRE

-the use of an enline/ inbuilt thesaurus, while POPSI prescribes the use of classa
involved in the post-coordinate systems are fairly simple, after choosing the k

" only task the indexer has to do is to odraw index entry under each term separately

vith the users’.
> have already
of the total

er in choosing
of vocabulary
CIS prescribes -
urus. The task
‘eywords. The
long with the

necessary reference entries (‘see’ and ‘see also” entries). All the entries are then arranged in

- a file. The tasks involved in the _pre—Coordi'nate systems are, however, much

ore complex.

The major problem . relates to the coordination of indeg terms to produce meaningful entries.

" Each prc—coofdinatc system ‘prescribes a numbes of ghgelines which are to b
preparing the index entries. All these systems are base me sort of categorisa

- that is the index terms are first categorised, an they are coordinated or arrai
to some rules prescribed for arranging the cateBgries.

v

- 6.3.3 - Automatic Indexing

_ When the assignment of the¥gntent identifiers is carried out with the
computing -.'ef;uipment_ the 0 becomes - automatic indexing. The subject
-can be derived by a mechani 1alysi’s of the words in a document and by the
in a text. In fact all attempts at automatic indexing depend in, some way o
.original document iexts, or document surrogates. The words occurring in each
~listed and certain statistical measurements. are made, like word frequency ca
collection frequency, or frequency distribution across the docaments of thé coll
going info such details of the process, we should try to understand the advantagg
“indexing.- The following are the advantages of automatic indexing:

1y

Level of consistency In indexing can be maintained.
2).  Index entries can be produced at a lower cost in the long run’
) Indexing_ time can be r_educéd )
4)  Better retrieval effectiveness can be achieved.
PROCESS

_ Automatic analysis by means of word frequency analysis can be viewe
- problem. In the first stage, the problem relates to the identification of a techni
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charactcrlstlc of a given <;ubject field. Once the vocabulary or index terms Have becn chosen,
the second problem arises relating to the representation of thn, document with the help of the
keywords.

“However, coming back to the first problem, we may see- {hdt the. idea of *malysmg the
subject of a document through automatic counting of term occurrences was first put forward by
H.ELuhn in 1957. He proposed that -

the frequency of word occurrence in an article furnishes 2 useful meusure of
word siguificance

the refative position of 2 word within a sentencc furnishes a useful measurement
for determining the significance of sentences

the significance factor of 4 sentence will be based on a combination of these
IWo requirements, '

The basic idea behind Lubn’s theory was that more the frequency of occurrence of a
term in a given document, the more significant is that term in denoting the subject content of
the document. The steps for preparing indexes based on frequency count are, therefore,

1y . Choosing all 1hc words m a document

2y Elimnating common function wmdf' by comsgltinga stop-words list

3} Computing the frequency of occurrence vords in each document, and

4} Assigniag the most frequently ccourlf Yerms as the index terms.

A close fook to this meihod, whicIN€ pased on the most frequently occurring terms,
revel thai such a system tends o prgd®e befer recall while neglecting the aspect of precision.
This happens due to the underiying } <®‘. which says that «f a term occurs several times in
a document, then it should be regarded¥as significant one. However, it may be noted that all the
documents in  the coilection on library science, say the term ‘library’ will occur quite
frequenily, but there is no need 10 use this term as the index term or a scarch term, because
this will retrieve the whole coilection. The objcciive of a good indexing system is to isolate
all the documents 1n a collection from the others in the same collection which do not discuss
the desired topic. In other words, one has o choose such words for indexing which ca-
differentiate a given document or & group of documents from all the others in the same collection.

The steps for preparing an automatic index will be

1) Idemiﬁcation of all the words occurting in all the documents in a given collection,

2} . Deletion of function words by consuiting a stop-word list, and

3) P.r.eparai'ion ol word stems by suffix-suripping method. (This method helps to
decrease the number of words by producing a common stripped form for the words -

whick have the same root, Eg: COMPUT for COMPUTING, COMPUTER,
COMP L"I’r\TiON, COMPUTATIONAL, etc.)
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All approaches to the automatic indexing discussed above arc mainly based on statistical
or probabilistic calculations of term occurrences. Present-day working commercial indexing
systems are all based on statistical analysis. Many informaticn scientists, however, believe
that in order to generate an effective index, the system has to consider the syntactic, semantic
and pragmatic aspects of the words in the documents texts, rather than m#re counting the
occurrences of words in isolation.

SEMANTIC PRESENTATION GF AUTOMATIC INDEXING

1dentification of individual word occurrences ‘
from document or query texts

Deletion of common functional words and suffix
stripping for generation of word forms

T
H

J

Compwtation of term wci@wali the terms !

~—
Formation of -5 for high frequency terms a
with inadeavartdfierm weights based on ierm

oc es 1 the original sentences

J

- Formation of thesaurus classes for low frequency
terms with inadequate term weights using
single link term classification, process

\J 1
Using remaining terms, term phrases, and thesaurus

classes with appropriate term weights to
construct document and query vectors

Source: SMART Rerrieval Projecr.
PROBLEMS INVOLVED |

Compilation of a book index is relatively quite. easy. But the construction of a
bibliographical or subject index is not so easy. Finding out the correct subject of a document
and specifying it in indexing language so that there is no problem of synonyms and homonyms,

“etc. But to retrieve a subject quickly on demand is rather a very complex job. In place of the
ordinary. or natura) language, the indexing language is used to represent the subject contents
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* so that a searchable file is constructed for easy and quick retrieval. This is done becatise — i)
- there is a control of the use of synonyms and homonyms, ii) the vocabulary of mdexmg
Janguage is exact and precr;e and 111) it is helpfu] in file mgamsdtlon

It is a rare phenomenon that lhe Spe'cific subject : 'of a document is represented by a
single term, Normally most of the documents, now-a-days, deal with compound and complex
subjects comprising of a number of concepts. These subjects can be represented by more than
one term. When a subject consisis of a number of wmponents the ordermg or sequcncmg of
the components also brings in many problems, :

Besides the problems of indéxin‘g,_finding the Iocation of the documents is equally
difficult. It is not as easy as indicati=z the page number in the book index. The index entry |
represents subject conients and the location of the document is known through it. And a
document can be a book, report, a dissertation, a thesis, & patent, a standard, an article in a
composite book, or a microform. The reference for each one of these documents will have to
be prepared according i definite catajoguing rules of catalogue code used for the relevant
document. The rendertng varzes from document to document. This problem requires a good
. knowledge of practical cataloguing on the part of the indexer. The formulation of apprepriate
subject heading(s) representing the contents of a document has, thus, been a problem. Cutter,
Kaiser and Coates have offered solutions to solbve these problems. Chain procedure, PRECIS
and POPST are the other successiul efforts towards thss end. ' '

64 DEVELOPMENTS IN SUBJECECAYLOGUING

A number of attempts were made in  Suig
. Dictionar v Calaloguing. In this section we will dil
Kaiser, Coates, Ranganathan, Farradane, ;

ct catdloguing right from Cutter’s Rules for
s*briefly the major contributions of Cutter,

6.4.1 Cutter’s Coniributio:

Charles Ammi Cutter was the firft to discuss the concept of specific subject in his Rules
'far Dictionary Catalogue in 1876. He - advocated the entry of a work 1_'md_er its specific -
subject heading and not urder the subject heading of the class which includes .the subject.
The ‘stock subjects’ under one of which Cutter wanted every book 1o be accommodated was
not what we calt a “Specific Silhject’ today. Cutter also gave rules of entry for muiti-word
headings. He suggested entering “a compound subject name by its first word. inveriing th.
phrase o'nly where some other word is decidedly. more significant or is ofien used alone with
the samec meaning is the whole name”. Cutter, however, did not specify as how to find out
which. one of the component parts of a multi-word compound heading would be decidediy
mote significant. To find this out, the indexer was to rely on his own 'jud&ement or flair, This
brought in some uncertainty in the application of this rule and fixing the order of various
* componenis in the subject heading. - o

6.4.2 Kaiser's Contribution
In 1911, J. Kaiser in his Systematic Indexing laid down- a theoretical basis for fixing
the order of significance among various components of a composite heading. He recommended
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that a subject should be analysed to divide the constituent concepts into two categories:
Concrete and Process. He categorised things, places and abstract terms not specifying action as
Concretes and the terms signifying action as Processes. For instance, if the subject of document
is the Classiﬁcation of Books, then thc books are Concrete and classification] a Process.

The order of components advocated by Kaiser was Concrete and Process, or Concrete
was to be the entry word.

- Locality-topic combinations, however, were 10 have double entry. Example: ‘Export of
Wheat” shall have WHEAT - Exporf as the subject heading. But “Export of Wheat from India’
shall have the following two subject headings:

- WHEAT - India - Export
INDIA - Wheat - Export ' ?

“Thus, by fixing the order of significance of the components of a compound subject,
Kaiser endeavoured to resolve the uncertainty, which Cutter had left untouched. Though Kaiser
did not solve all the problems yet his contribution towards the theory of indexing was fundamental.

6._4.3 Coates’ Contribution

E.J.Coats’ -contribution towards subject in@b is very significant. His order of

- significance among various components of a compoun ject is “Thing, _Materi'ial and Action”.
According to Coates, “the most significant ¢ a compound subject is the one which is
most readily available to the memory of the rer” or “the enguirer’s choice which gives
the rost definite image”. In a concept inging Cat’, the tmage of cat comes 1o our mind

first and then only we think of the act of6pringing. And without “cat’ the idea of springing’
cannot be visualised. The order component terms in a compeund subject heading will
have to be the same as our thinkMg process. Coates supports Kaiser’s categorisation and the
order of catcgories. His “'c e” and “process” have been renamed as “Thm% and “Action”

by Coates. He develops his further and introduces more categories such as “Ma{erml"
and “Part” fixes their order of } 1gmﬁcance as follows: '

“Thing”, “Matcrial”, “Action”

“Material” 15 which the “Thing”is made of. It follows the “Thing” ahd precedes the
“Action”. Both “Thing” and “Material” produce static images, but the former produces a more
definite mental image than the latter and, therefore, precedes in the order of| significance. A
“Thing” can have its parts, e.g., “nib’ of a pen is directly related to it. A part will have to
follow the “Thing” immediately and the order of significance is -

“Thing”, “Part”, “Material”, “Action”
6.4.4 Ranganathan’s Contribution
Early efforts to arrive at suitable subject heading were to some extent ad-hoc sofutions
without any sound theoretical base. The basic principles implied in the preferred sequences of
composite headings are not very clear as alternatives werc suggested without showing sufficient
reasons in all cases. The clear understanding of the concept of specific bUb_lECJ. and the vision

to formulate it on scientific basis could only offer right solution to the pmbleT. _
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. Ranganathan did it through his Chain Indexing. It uses a classificatory base, and the
indexer takes over from where the classifier leaves. The logtc behind chain indexing in the
words of Guha is “If an analytico-synthetic scheme of classification, having a structured
notational system, is used in the coextensive representation of a subject then a retranslation of
a class number, using the schedules of the same scheme of classification, would give a neatly
structured formulation of the subject”. :

‘The components of a compound subject in chain indexing get avtomatically arranged in
the order of Time, Space, Energy, Matter and Personality; or Personality, Matter, Energy,
Space and Time, : o '

_6,4.5 Farradane’s Contribution

The sequence of components in a subject formuiation was. all important before J.EL.
Farradane, who has provided 2 new approach which is distinct from others, creating a new
type of syntax in indexing languages. His subject formulation is not based on the characteristics
-of the component terms. It is based-on the relationship ‘that exists between each pair of
components. He recognises nine types of relationships, such as - associalion, comparison,
concurrence, dimensional, distinciness, equivalence, etc. These relationships are indicated
between two components to show their correct relationships. Operator ;" indicates *association’ .
The subject formulation for the document, “Discases of eyes” Sall be Eyes/:Diseases, Similarly,
the subject formulation for a document, “Treatment of th ses of Eyes” shail be Eyes/
;Diseases/-Treatment. Operator ‘- represents  ‘Aadi latienship here. This subject
formulation can alsc be represented in-the followi @ r of components: :

Both ‘the componenis and operat€s, been reversed. By changing the direction of
the operators, the same relationship can%ge retained between pairs of terms. This naturally
lessens the importance of sequenc @ der of significance. of terms in a subject formulation.

Treatrhfeht-/ Diseases;/ Eyes.

6.4.6 Sharp’s Contribution

In conventional indexing, access is provided from each of the component terms by
~ rotation or cycling so as to have a network of references. It is done to ensure maximum access.
 Against this, Sharp is of the view that specific subject formulations, having all the components,
may not be of much use to the seekers of information. He believes that most of the users are
able to cite more than one but not al} the components constituting a specific subject. Also
the users do not get' correct answers because the combination of compenents they search for
are not there. Keeping these points-in view, Sharp in his SLIC Indexing System ensures
optimum econonty in the bulk of index by providing combinations irrespective of the citation
" order. Sharp says that cycling by complete permutation will not do. The method he suggests is
combinations, that is, selection of groups. Sharp finds out only some selective combinations of
- components constituting the subject of the document for using as index headings.

6.4.7 Lists of Subject Hezidings

: S'ubject_ indexing cannot be practised by the indexer in his own way as the entries in
subject index are made - in accordance with specific rules governing their choice, style and -
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terminology. If compiled otherwise, the subject index is bound to have many variations in
subject headings which in turn render it less useful to the user.

Making of author or title entry is casier than making of a subject ently‘ because both
author and title are established facts and are available from the title page of the document
itself. Then rules are also available for making the author or title eniries. But the heading to -
represent the subject of “the document coextensively is to be the indexer’s decision and hence,
the need of proficiency and maturity in the indexer’s knowledge of the subject and his approach
to the document, The efficiency of an index depends on the appropriateness |of the chosen
subject héading by the indexer. Cutter’s Rules for Dictionary Caralogue or The Vatican Rules
may be of some help in formulaling an appropriatc subject heading which m'xy be helpful in
retrieving the document when asked tor.

‘Determination of subject is not easy. Some of the difficulties cncountered in this arduous
job are: 1) subjects, mosi of the times. do not exist in separate compartment, it) their scope is
not constant, 11i) they have no specific names, av) they cannot be reprcsented by a single
tesm, v) they may have more than one name, vi) o document may have more than one subject,
etc. To derive a subject heading; one method is to make nse of a printed list of subject headings.
Following are popular, important and well-known lists of subject headings: '

1 Sears List of Subject Headings {(SI.SH)
2y Library of Cnngress List of Subject HeAdingR(1.CSH}
3) Medical Subject Headmgs (MeStH

“These lists aim to provide one foggguol sWBject headings under which all documerts on

a given subject can be listed. .

6.5 INDEXING LANGBAGES

Cmce information is aM€rtained, 3t s w be recorded in some mdﬁxmg language. In
this section we shall discuss about the ypes of indexing languagges, natural fanguage and artificial
language. ' '

6.5.1 Derived-Term Type aud Assigneii-Term Type

Indexing language is of two types: Derived-Term Type and Assigned-Term Type. In
the Derived-Term system, all index terms arc taken from the document itself. In the Assigned-
Term system, it is the indexer who constructs the index terms or descriptions. The latter is an
intellectual method involving the finding out of specific subject of the document and assigning
" an appropriate subject heading. Thus, author indexes, title indexes, citation indexes and naturat
language indexes are derived term systems, whereas all indexing languages with vocabulary
control devices, such as subject hcading lists, thesauri and clussification schemes are assigned
term systems. The derived term systems are alimost clerical and can be easily mechanised. The
assigned term systems, on the other hand, are mtellectual and, therefore, require more time and
money at the input stage. A lack of structuring, logic or sense in indexing wall produce
irrelevant output.
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6.5.2 Natural Language

Natoral language has some advantages. Its vocabulary is uptodatc and it keeps on
growing assimilating new concepts as soon as they cume into being. It has syntax and rules of
grammar which enable 1t to convey correct meaning of a speciflic subject. These advantages
not withstanding, natural lapguage is not helpful in organising an index file which 1s a must for
information retrieval. The nawral language suffers from the problem  of homonyms and
synonyvms because of its flexibility.

6.5.3 Artificial Language

The lists ol subject headings, classification schemes and thesauri are representatives of
indexing languages. Because of the controiled vocabulary of indexing languages, it is exact
and precise. And there is no problem of synonyms and homonyms because ‘see’ and ‘see also’
references as also ‘use’ references take care of these. The micro-documents of these days
require a number of components to specify their subject contents. The sequencing of these
components is done according to the rujes of syntax of a particular indexing technique. For
instance, the Chain Procedure, PRECIS, POPSI, etc. have their own rules of syntax for the
formu!at}on of subject representation of a document.

6.6 CHAIN PROCEDURE AS SUBJE@NDEXING

Chain Procedure is a semi-mechanical m::therive subject index entries or subject
headings from the class number of 2  dogumen™®anganathan’s idea about the role of
classification was 10 analyse the subject of a ent into its (undamental components and
then to synthesize these components in a lgmical der in the classificatory language. The resalting
class number was 10 be co-extensive ssive of the specific subject of the document.
This class number is to be the bgek of Nehain indexing.

An indexer is not supposed W analyse the subject of the document. This is the job of
a classifier. The indexer is supposed to start from where the classifier has left. No duplication
of work is to be done. He is to draw subject headings or class index entries from the class
number of the document to provide alphabetical approach to the subject of the document.
Cataloguing, in fact, is to supplement the work of classification through alphabetical index
‘entries derived mechanically by chain  procedure. Ranganathan calls it the “Symbiosis’ of
classiftcation and cataloguing.

6.6.1 Steps in Chain Procedure
According lo'Bhal‘tacharya, there are as many as eleven steps involved in chain procedure.
1)  Determination of the specific subject of the decument is done with the help of the title of
the document, iis table of contents and by a careful perusal of the text. By analysing the

subject contents of a document, onc arrives at its specific subject.

2)  Naming of the specific subject of the document expressively in the natural language in
terms as decided (expressive - name-of_—subjéct). :




.4

0)

7)

8)

d)  Write against each ¥ink its transiation into naturai language

Represenl'mon of the name of the specific sub]cct in terms of its fundamentc'ﬂ components
{name-of-subject in kernel terms). Tt is done by removing r all the auxnlmry words from

the title. ‘

“Determination of the category or status or role of each fundamental component according

to a set of postulates and prmmplPs formutated for this purpose (analysed name-of-
subject).

Transformation of the analysed name-of-subject by rearranging, if necessary, the .
fundamental components, according to a few additional postulates and principles
formulated for the purpose of governing the syntax (transformed pame-of-subject).
Standardization of each term in the transfortmed name-of-subject (namc-of-subject n
standard terms). If the name-of-subject is not in accordance with the standard terms
used in preferred scheme of classification, it should be replaced by its equivalent standard
terms, as given in the schedule. If the terins in the schedule are not current, belp of 4 o
thesaurus or a glossary of the subject may be taken.

Determination of each of the links of the chain in which the subject denoted by the
name-of-subject-in-standard-termis is the last link (determination of under hink).
Representation of the class number in the form of u chain in which each link consists of
two parts - the class oumber and its vanslation. INg done as follows: |

1k Make ihe firg iink from the first dyee

[ (WO

b) Make (he second link out
occurring fast m the chati pr
digits

its and so on, upto the ldTi link (ie link
bya class number} which is to

be made of all

c) Write the links helow? the other in succession
e)  Connect each link with its rransiation by an “=" sign, and

f)  Join the “=" sign of each link with that of the next succeeding link by a downward
arrow, if necessary.

" Determination of the different kinds of links, such as, Sought Link, Unsought Link, False

Link and Missing Link (detcrmination of kinds of links), False Link (FL) is that which is
not a Class Number. It does not represent a subject with a definite name. A link is FL.
if it ends with a connecting symbol or digit representing phase relation, or time isolatc
idea representing time itself. Unsought Link (GL) is thai which ends with a part of the
isolate focus in a class number, or represent a subject on which reading [material is not
likely to be produced or sought or which is not likely to be looked up by any reader
secking material on the specific subject. Missing Link (ML) is a link in a chain with gap

.corresponding to the missing isolate in the Chain. Sought Link (SL} is thiat link through

which a user approaches his document. It 1s neithey a False Link nor an Tnsought Link.



9  Derivation of subject heading from each of the sought links in the Chain according to a |
set of rules formulated to suit the purpose - at hand (derivation of subject headings). The
procedure for deriving subject headings is to start from the terms of the last Sought Link
and proceed towards the terms of upper link, .in a reverse rendermg process

10)  Construction of specrﬁc headmg for spemf ic subject eniry or s.ubject reference entry is to
be made with the minimum number of terms of such upper links as are necessary and
sufficient ‘to make the subject heading meaningful and individualised. Each term in the
heading or sub- -heading is tobe a single noun in nominative case except when a quahfymg

¥ ad]ectwe is necessary as in ‘Derived System or ‘Social Sciences’. '

11) The spemﬁc subject entries, subject reference entries and entries for cross references
* should be merged and ar ranged m a single alphabetrcal sequence.

6.6.2 Cham Indexing in Operatron :

: Wlth the above backcrround the actual operatlon of Chain Indexing can be further
studied with the help of some examples. To recapitulate, it may be stated that Chain Indexing 1s
- a procedure for deriving alphabetical subject headings (class ihdex entries) through the digit
by digit interpretation of the class number of a document. A class number generates a series of

links forming a chain. - . o 0
Example-l: ~ N
" The document emitled,.Mr.Whitmen,' by St@T.PuI'Ien, having the class number

O111,IM56,1 will generate the fol]owing_ ch_a_i_r?s..

H-n

or Teutonic Llle ure (UL) -~

011 . = Indo- iterature (UL}

0111 =  English ature (SL) :

o1, - = FL -

O111,1 - =  Poetry, English Literature (SL) _
O111,1M56 = Whitman; Poetry. English Literature (SL)
OllL,iMS6, = FL - ' ' ;

'OlI_l,lMSﬁ",-l' Mr.Whitrrian, by PULLEN (StanIE); T ('SL)_ o

In the above chain, O Literatute is known as - the - -upper lrnk and the lower lrnks is
O111,1M56,1 = Mr.Whitman, by PULLEN (Stanley T).. The links are represented by the
digits. Connectmg digits, however do not give any meanmgful verbal mterpretatron ‘Therefore,
these are termed as False Links. O111. and Ol 11.IM56, are False Links in the above Chain..
Two links O=Teutonic Literature and’ 0111 = Indo- -European Literature. are Unsought Links
because they represent subjects which are not likely to be sought by the users and under the
present context there may not be documents under these subjects. Rest.of the links in the -
‘above chain are Sought Links. They convey meanings directly related to the document under
reference and -the users are likely to approach this document through them ;

.Correspo_ndlng to [hese-ﬁve Sought Links, the fol-_lowing_ subject headings or'_cl_ass '
index entries will be generated by the above Chain: S
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Mr.Whitman, PULLEN (Stanley T) = O111,1M56,1

PULLEN (Stanley T), Poetry, English = O111,IM56

Poetry, English, Literature. = O111,1
English Literature = Q111
_ Literature. o =0

The lower link in the above chain represents the speelﬁc subject of the documem rest
* of the links are of greater extension: ' : _ ‘

Example-2
‘The documem entltled “Parafﬁns w:th class number 547.411 generates the followmg
Chain: S
500 = Seience (UL)
540 = Chemistry (SL) '
547 = Organic Chemlstry {SL) N\ :
547, = FL ' Q '
547.4 =  Alphatic Compounds Orgagic istry (SL)
54741 = Hydrocarbons, Organic fistry (SL)
- 547411 = Parafﬁns Orgame Chem®ug/(SL)

: “The above Chain has séven linkgdn al Out of these one is a False Link, two are Unsought
. Links and four are Sought Links ponding to the Sought Links, there are four subject -
- e el e .

headings or Class Index Entries as s
Paraffins, Organic Che | = 547411
Hydrocarbons, Organic Chemistry = 54741
. "Alphatic Compounds, Organic Chemlstry = 5474
: Orgamc Chemistry .. = 547

- 6.6.3 Merits of Chain Indexing

" Some of the merits of the Chain Indexing system are - as follows:

1) The' classifier analyses the subject of the document to have a structural formulation of

~ . the subject as its class number. The indexer-starts from this stage and retranslates the

.. class number to" provide alphabetical approach through class index entries. Cham-
mdexmg, thus, saves the duphcatlon of work. : '

2y . Cham Indexmg is based on the c]asslﬁcatlon number as well as the termmology, gwen in:
the schedules. The indexer has to judge which term is to be taken as sought link and -
which oneto be omitted as unsought link, It is, therefore, semi- m_echz'xmcal as also
speedy procedure ' ' '
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3)  Subject headings or class index entries can be derived from class number of any s¢heme
of classification system with the help of chain procedure. Mills has also shown that chain
indexing can be applied with ease to any classification scheme whoae notatlon symbols
indicate the subordination of each step of division.

4)  For-a string indexing four components, only four subject headings are made according
te chain indexing, though the permatation of four terms would have gwen 24 headings.
This system .hus brings in tremendous economy.

~5)  Chain indexing provides d]ttllutl\e’e approach to the cldsslfled file tluough reverse
‘rendering. It is helpful to the users in retrieving their information.

6) Documentatlon Research and Training Centre (DRTC) has found the chain prggedure
fully amenable to computerisation. Programmes were successfully written to generate

subject headings both from class numbers and feature headings following a
conventional reverse rendering method. '

7} Chiun Procedure may also be used to derive indexes to classification schemes and books.
It may be used n formulating headings necessary for guide cards in a catalogue,
stack rooms gwides. gangway guides, bay guides, shelf guides, etc in consistent way.

6.6.4 Limitations of Chain Indexing
Chain indexing system has some limitations 1ogegome 61 them are gi\}en below:
1) Out of the subject headings gcnerated for a do nt i]1rpugh Chatn Indexing, only the

last one is specific and others represent er subjects. The specific subject heading
shall be available to only those whashaveSa particular search formulation.

2 Besides the generic entries,
links in the chain in the cas
links create noise problem in

hain exing may also gencrate some entries for empty
document of -a highly specialised field. The‘;e empty
ile.

3) - As Chain Indexing uses the class number for drawing subject headings, its efﬁcnency o
otherwise depends on the scheme of classification. A procedure dependent on the scheme
of classification has to share the defects of that saheme

67 LET US SUM UP

Subject Indexing is a method of information retrieval. Due to complexity in the nature
of development of subjects and the way information: seekers go about it. access to relevant
subject at any. time needs efficiency in recall. Subject Indexing, in general. leads to access
through term control. A searcher expresses in the form of a rough statement sometimes
complete but mostly incomplete. The subject index should help leading a searcher from a
vague statement to expressive statement. The system of control of searching should be such
that a searcher is helped to arrive at a statement compatible with the information base that is
being searched. This is done by either broadening or narrowing down the concepts given in a
statement of the searchers. Thus, a subject indexing system affects a kind of compatibility
between the searcher for an information and the information base. '
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The refinement of indexing techniques to provide better performance is a continuous
_process. Melvil Dewey, C.A.Cutter, I, Kaiser; S.R.Ranganathan, E.J.Coates, J.E.L.Farradane
and many others have contributed significantly towards the devélopment of indexes and indexing.
The. indexer summarises the conients of the whole document in a few words. The subject
analysis means the identification and express of subject matter'in document texts, databases, -
el : : _ : - _

Most of the documentq deal with compound d]]d complex subject's ‘each comprlsmg of
~ a number components or concepts. The coordination of these components is either done at the -
input stage or at the output stage. The index in which coordination of components is done at the
input stage. is known as Pre-Coordinate Index and-where coordrnatlon 18 effectcd at the output
‘stage. it is termed as Post Coordinate Index - '

The search ﬁlrategles process both manual and automatic, mcludmg thelr limitations.
aré discussed in this unit. The indexing languagee and the techniques are explained whlle
emphas:smg the chaln index and its lmpact on subject indexing.
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6.9 M_ODEL 'EXAMINATION QUESTIONS

| _'ESSAY QUESTIONS - 0 R

1) What is Subject Indexmg ? Exp]am the B steps involved in indexing proéess. _

2) Explam the advantages of automatic dexing over manual indexing

3)  What s Cham Procedure 7 DiSGss its merits and demerits with suitable examples

' 'II SHORT NOTES
a) SLIC
b).  Kaiser’s Systematic Indexing

¢) - Exhaustivity vs. Specificity in Indexing
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UNIT - 7 : PRECIS AND POPSI ]

Struckure-

7.0 Aims and Objectives

7.1 Introduction

7.2 PRECIS
7.2.1 Brief History and Dévélopment
7.2.2 Features/Structure :
7.2.3 Application
7.2.4 Advantages and Limitations
7.2.5 Examples

73 POPSI

-7.3.1 Brief History and Development - -
7.3.2 Features/Structure

73.3 Application - - |
7.3.4 Advantages and leltatlons '
e 7.3 5 Examples : Q
73 - Comparative Study of PRECIS an@
. 74 Let Us Sum Up g; '
7.5. References and Reco%nd ooks _
7.6 Aésignment | :

_ 7.7. Gl'o's_sary

- 7.8 Model Examination Questions

- 7.0 AIMS AND OBJE(,TIVES

The unit aims to lntioduce you to the two  most lmportant pre- ~coordinate mdexmg
_ systems namely, PREserved Context Indexmg Systern (PRECIS) and Postulate~based Permuted
- Subject Indcxmg (POPSD).

After studying thlS umt, you will be in a position 0

- describe briefly the development of PRECIS and POPSI

- explai_n-the_main"features and structure of PRECIS and POPSI

s




- list out the advantages and limitations of PRECIS and POPSI

- makea comparative study of PRECIS and POPSI and assess their effectiveness in subject
indexing. ' o o : o _

7.1 INTRODUCTION

An -index is a systematic guide to the intellectual content and - physical location of -
knowledge record. It is a key to open references to an item in the text of document or in a
collection of documents. Basically, an index has remained as a tool to ‘help a user to retrieve

+ his information bearing documents from a collection. Any information system exists to
- provide the  seeker of information any document which bears his information or answers his’
query. . : : .

An. index is an operational tool that helps the information system to achieve his goal. .
A library catalogue is a typical example of an index which helps the user to reach near his
documents . which ‘may contain his information. Usually. an index is arranged alphabetically,
but sometimes may be arranged chronologically, geographically, numerically or in any other
suitable manner, depending upon its requirements. .

The term- ‘Index” has been derived from the Lati@ ‘indicare’ which means ‘to
indicate’ or ‘to point out’. Index has been defined differen by rent authors. In Encyclopedia
of Library and Information Science, ] Rothaman defing dex as “a pointer or an indicator,
more often alphabetic that includes subjects and nameSNgffeople and places that are considered
to be of special significance in a graphic record”. British Standard BS3700: 1954 defines an
index as a systematic guide to the location of words concepts or other items in books, periodicals
or other publications. An indeX Consist kserieS of entries appearing, but in'the order in
which they appear in the publication, but ™ some other order (eg., alphabetical) chosen to

~enable the user to find " these quic ether with references to show where each item is
Tocated. T '

- In simple terms ‘Indexing’ means the art and science of preparing an index. As an art
indexing appreciates the use of sense and taste and as science it requires the use of rules and
‘patterns, Brenner (1979) defined indexing as “the process of analysing. the information content
in the language of the indexing system”. UNISIST (1 975) regarded indexing system-as “the
fact of describing and identifying a document in terms of its subject content”. According to
Lancaster (1979), subject indexing involves two quite distinct intellectual steps — conceptual
analysis or content analysis of a document, followed by the transformation of the conceptual
analysis into “index language”. With the growth of published literature both in quantity and.
complexity and with the realisation of the importance of infofmation in research and
decision making, the value and .importance of an index grew 'steadily. . C

‘Over the ages, there has been considerable improvement in the quality and design of the
index or indexing services to meet the variegated requirements of the users and also to act as
an effective commu nication link between the source of information and the user of information.
" The producers of information generate new . information for communication and use. The
Iibrarians and information scientists organise this information for systematic storage and
quick and efficient retrieval. It is primarily for the users that the different type of the indexes
and the indexing techniques have been developed. - '
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By nature, the alphabetical indexing methods are basically co-ordinate indexing where
the concepts of the subject headings referring different documents are co-ordinated. Thus,
co-ordination in the contextof ‘Indexing’, therefore, means the combination 0f two or more
concepts to create'a new concept. The purpose of co-ordination of concepts of subject
headings: of documents is to describe the contents of the documents indexed more accurately.
In this-sense co-ordinate indexing is in essence “Concept co-ordination”. W -

. The accurate oontent_repre_sentation (Document representation) in the subject headings_."
~ increases the specificity and results in minimising the retrieval of irrelevant documents .
during a search. PRECIS and POPSI are regarded as pre-coordinate indexing systems besides

chain indexing. In the. pre-coordinate indexing systems, the coordination of index terms is o

done at input stage in anticipation of the user’s - approach. In these indexing systems the .
' subject of a document - is analysed into constituent concepts and the concepts are then
represented by symbols or words used. in the indexing language (the language of the index).
These Symbols or words are finally arrangecl in a logical order following the system of the
_indexing ‘language to derive the subject formulatlons All these pre-coordinate subject
formulations. are maintained-in an order in the index file as a key to the contents of the
document collectlon_ The main characteristics of pre- -coordinate indexing SystemS are as follows:

iy They are based on subject dnalysm of documents

i) They follow some Spec1ﬁed citation ordeMgf terms, and ' ‘
“iii)  Co-ordination of terms is done at input'y | '

~ Since searching is basically a matchiration', the success of an ';J\dexin'g system
depends on the ways and the constitu indeX” terms are pre-coordinated that will match
- the approach of the majority of the searg%ach mdexmg system, therefore, introduced its
- indexing language. Each system framed its own “rules of syntax™ io achieve the ' most
~ preferred order - of coordination % terms. Bemdes determining the preferred- citation
li for expressmg relatronshlps between index terms.

qorde_r, the rules .also providf%
o In pre-coordmatc index¥hg system both the indexer and the searcher are requrred to

: understand the mechanism of the system. It is necessary for the indexer in order to arrive at
~'the “most preferred citation: order. It is essential for the Seareher to formulate| an appropriate
- search strategy to. achieve the highest possible degree of matchmg concepts. The searcher has
'mo other choice but to try to predict the citation order specified by the indexer. Thus, the pre-
coordinate mdexln system is obsessed with the consideration of best crtatlbn order offen -
-based on psychologlcal mvestlgations into the Subject formulatlons in the reader’s mmd

.-7 2 PRESERVED CONTEXT INDEX SYSTEM (PRECIS)

PRECIS lS an acronym Wthh Stands for PREserved Context Index System. It is
essentially a system for producing alphabetical subject indexes in a page format ncluding paper,
microform, or display.on a computer terrmnal A PRECIS 1ndex is, gene Ily though not. - -

: mvariably, produced by a computer ' C

The' l_abour invblved in index p'rod-uetion'is d’inided ‘between the human Lndexer'and the
computer. The indexer undertakes the intellectual tasks which require human judgements, i.e.,
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determining subject content of the document, producing ar input string, establishing
~ indexing terms with references and issuing instructions for the computer. The computer, on the
other hand, follows these tnstructions and carries out the mechanical chore of implementing
the human decisions, producing the correct entries and references. The PRECIS is generally
presented as a two-stage index, 1.e. a subject index i which each entry is followed by one or
_more addresses (BDC class numbers in the case ¢f BNB), which indicate the positions of the
‘relevant bibliographic. entries in another file. '

The mam objectives. of formulating this semi-automatic method of mdexmg were as
follows:

3 All the entries produced by this methiod should be co-extensive with the subject
of the docoment

e eniries should be meaningful and allow the users to interpret the entry

i1y The vse of computer for generation of compuier entries

iv)  There should be adegnate system of references

v} The syster should be able to admit freely ne w0 the system as soon as
they are encouniered in literaiure '
o
vi) There should be common set of in >s - order o have consistency of
work. ' '

72,7 Brief History and Develep wi PRECIS

PRFE"?S wos developed an
sroducing entries in the sublect index 1
ich lists new British books.

by the British National Bibliography (BNE) for \
the weekl]v and cumulative issues of the bibliography

The BNB became involved in the UK-MARC Project in 1968. It was then contemplated
that a new indexin sysiem  capable of providing co-extensive subject indexing for each
dommem in the MARC d *‘ambaw and amiehabie to computer wanipulation was needed. Under
the divection of Dsrc" fustin, a project was undertaken to develop such a system:. After mitiai
experiments and friale 2 prowtype version of o new indexisg svstem called PRECIS was
adopt.éd by BNB from Janvary 1971 6l the end of 1973 '

Tn Janpary 1974, & new and iﬁ-pmvad version of PRECIS becamne operational and this

sysiers is being used by BNR and a number of other bibliographies, indices and libraty

ca:a!gmes mosthy in the Boidsh Commonwealth countries, In 1984 the old 1974 version of
PRECTS is revised and updated to meet a number of developments over the past len years.

Recent developments and vesearch on the system include a transtingual project, studying
the applicability of PRECIS in languages other than Pnglish and the feasibility of automatic
1

sanguage swztr‘bm h}-' thr‘Edp Ufa multifngual th esaurus designed for compuier manipulation.
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In developlng PRECIS, Austin applled the modern theory of cIasmﬁcatlon as well as
linguistic principles. Many - of the theories ‘and ideas developed_ in the 1960s by the
* Classification Research Group (CRG) in Britain in search of a general clasmhcatlon scheme
were adopted in the development of PRECIS by Austin, who has been an active member of the

group.

_ When PRECIS. began, it was based on modern classification theory, but it has moved
- gradually.iowards a linguistic analysis approach. ‘Breaking down a subject injo its compotient

" parts 18 based on classification theory. Recording the parts into a meaningflil string, draws

' upon linguistic principles. The relationships shown in the thesaurus are basedlon classification. -
principles. . '

One ‘basic principle of PRECIS is that each entry should represent the complete theme
or tOplC of a document in summary form This is called the Principle of Cclextenswuy

The _basie-criteria for useful index eritries have_bem outlined as follo VS '

1) Anentry can be made under any term likely to be sdught_ in a st}iﬁg.
2) " Each entry should be intelligible, aﬁd_ it should state the subje'el'clearly
3) - Entries sho_ufd be consis_tent'in s'tl-'u'ctu@at they collocate with those pfquced '
- from other strings  or similar Gs S S _
All these entries lead to the developmehwét the principle of ‘contéxt c_lL:pendency". This
principle requires that the individual ¢ in an entry should be’ organis? ina one-to-one

relationship in. context-dependeptgrderyIn other words, each term in the entry is related to
. one 1mmec_l_1atel_y preceding and immediately following it. Thus, each lerm sets the next

term into its obvious conte S
7.2.2 Features!Stmctgz of PRECIS
In order to preserve the one-to-one re]ationships in  context- depentent order, each

PRECIS entry is presented in a two-line and three-part format. This isthe s ndard format of
PRECIS whlch is show below:

Lead Qualifier - ' : ‘ S

Display : ‘
Lead is the term which acts as out approach term

Qualifieris that term or set of terms which qualifies the Lead term to bring it into its
_proper context. It provides wider context of the Lead term. Display is the remaining part of the-
string which helps to preserve the context. These terms are context deperent on the lead
term: -

Following  is an example of a PRECIS input string - with the entries grnerated'from it.
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Input string:

{0y  France

(1) textile industries - _

~{p) skilled personnel : o
(2) training :

Entries:

France : -
Textile industries. Skilled personnel. Training

- Textile industries, France
Skilled personrel. Training -

Skilled Pérsonﬁeﬁ,_ffcxtile industries. France
Traiwing

Training. Skilled personnel. Textile industries. France

A" good index provides all possible approaches to the sdocument so that there is no
dlfi’cu]t_; in its retrieval. In order to achieve this object, every ponent terri In a’ string
should serve as our approach term, by turn, for the benefit of Weefs. At the same time all the
' entries so derived should be able to specify the clear ¢ »f the document.

* In the aforesaid eatries, a separate entry js ggated with each significant term on the
lead position. The lead which contains the gniry €lement, printed in bold typeface must be
occupied. The qualifier may contain any of terms, which are of successfully wider-
context to the right of the line. The termg in tigdisplay are of progressively narrower context to
the rlght of tht.. line. '

The device of bringing each significant term to the lead position while maintaining the
context-dependent order is called Shunting. The two-line and three-part format and the
established procecdure of shunting ensure that each concept is placed immediately next to those
most closely related to it, whatever posmon ths particular concept may occupy in a particular
entry.

In the second erniry, in the example above, the concept “textile indusiries”, when it
is moved to the lead position remains next to both “France” and “skilled personnel”.

/ nven‘_ed -Fbrmar

Besides the standard format there isan inverted format. This format is used when any
term prefx\eu with rcie operu tors (4), (3) and (6) becomes a lead term.

For ammple in the subject “Economic aspects of nuclear power” the input string and
index entyies w1ll be as "oilows :
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Input string: ' . ‘

-(2) nuclear power : : ‘
{4) economic aspects
Entries: .
Nuclear power
- Economic aspects

Economic aspects _ ‘
Nuclear power '

The fo'llowing characieristics of the above entries shouid be noted: ‘
'(a) _ The term coded ‘4’ is orinted m’ ltahc following a iong dash whenever it occurs in the
. display. The long dash is also retained when the ‘view point’ tmn appears as the first

component of the display.

(b). The term coded ‘4’ is printed in bold when it appears in the lead. T e entry is then
produced in the inverted format: the display consists of térms selected from the string in

their input order.
(¢) The term-coded ‘4’ is dropped from the dlspQ«hcn it anpeared in the lead. It would

have been repeated in the display in @ of the following circumstance:

) if the lead did not contain t@le of the term. (For eg: if only the focus had been -

- marked as lead); :
i1y if the string contain Sziater term (-:oded. ‘5" or ‘67) ‘

e
iii) | if the térm fo&n of a block, and the whole of the block was not present in

the .heading (i.e., the lead + qualifier). This applied particularly to term.coded -

© 5" which always accurs as the first components of blocks.

Predicate Transformation Format

The Predicate Transformation Format is used when the term representing performer (3)

appears as a lead term prefixed by one of ihe opetators 2,5,L.&,u, The following input string
and the index eniries generated by it will make this format clear.

Subject:_ H&ntir:g of rodents by foxes _ ' ' ‘
~Input string: (1) - rode_n.ts ' - ‘
' (2) hunting $ v by $ wof
-_(3) - foxes
. Entries: . Rodents
S Hunting by foxes .
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Hunting. Rodents
By foxes

Foxes
Hunting of rodents

Entries under concepts with roles as performers are generated in stages as follows:

Stage - 1 : The performer term is assigned to the lead

Stage - 2 : Since a performer term s prefixed by  operator'3’, the computer then
auvtomatically reads the operator assigned to the next preceding term, checking for the
presence of an action. Action concepts are identified by one of the four opérators, namely,
2,007, 8T and U '

Stage - 3 : If an action term is present, it is assigned to the display, i.e.,

Foxes

Hunting

computer continues producing the phrase tn the dispiay. §g.,

Foxes o '
' Hunting of rodents

- Stage - 5 : When the string contgjns nfurther candidates for the phrase in the
display {ie,, terms accompanied by $w) emaining terms in the string (if any) are assigned
to thelr standard format posttion. '

Stage - 4 : If the action is also accompanied by an L@J-mading connective ($w), the

Bxample: Training of appren ‘@ by foremen in the aerospace industries
Input string:

{1}  aerospace industries
(p) apprentices

{2}  training Sv by $w of
{3y foremen '

Entries: . _
Aerospace industries

~ Apprentices. Training by foreman

. Apprentices. Aerospace industries
' Training by foremen

Training. Apprentices. Aerospace industries
By foremen
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Foremen. Aerospace industries '
* Traming of apprentices

Two-Part Structure: Syntax and Semantics -

In PRECIS, the two categories of relationships, between terms used in indexing are
recognised and handled by different procedures, namely, syntactic relationships and semantic
relationships. ' :

Synthetic relationships refer to a posteriori relationships which are document-dependent.
~ In other words, the terms are not originally related but the relationship has been established
- ‘within the context of a particular document. For example, a work about hotel management
establishes a relationship between the concepts “hotel” and “management” which possess -
no inherent relationship outside the context of @ document. Such relationships refer to the
organisation of terms in'input sirings’ and their manipulation into entries. Since the order of the
terms in strings is regulated by a kind of “grammar’ we might call this the syntactical side of
the system. Semantic relationships on the other hand refer to a priori relationships which are
invariable and independent of the treatment of the concepts in any particular document. The
two main types of semantic relationships are hierarchy and synonymy.

In PRECIS semantic relationships are handled in a thesaurus and . such thesauri
relationships are maintained between indexing terms aWg their symonymous broader terms,
narrower terms, etc. The syntax and semantics are WandJed by two separate’ procedures in
PRECIS which are discussed below. ' :

Syntax : This procedure deals with thefalysis of individual documents and the
assignment of input strings. The first step identify the subject of the document and the
next step 1s - to separate the individyaiycondgpts in the subject and identify the relationships
between them. : ' '

In order to maintain th -one reationships in context dependent order and to achicve
consistency in indexing practi scheme of role operators (Figure-1) has been developed
which served as the indexer’s grammat. ' '

“Each term in a string is coded with a role operator which expresses, in a machine
readable form, its role in the subject and its position in the string. The role-operators also
have built-in computer instructions with regard to format of the index entry, typography of each
term and its associated punctuation.

~ A string assigned to the subject of a document may contain any number of terms. But
each sering must begin with a primary operator in the range from O to 2 and must contain at
least one term coded either (1) or (2). There is a direct connection between the primary
operators 0,1,2 and 3 and contain grammatical structures in cveryday speech. The operaror 0
corresponds to the locative case in grammar, The operators 1,2 and 3 are used with terms

- which-generally correspond to the object, verb (in the case of transitive verb) and subject of a
sentence; :

In the case of intransitive verb, the operaiors 1 and 2 are used with terms which
function as the subject and verb of asentence. The role operators are devices for constructing
the input strings and serve as nstructions to computer. They do not appear in the index entries.




Role Operators of PRECIS

Main Line Operators ¢ Location
Environment of Chserved svstem g Key system: object of transitive action:
Observed system {core operators} agent of intransitive action
2 Action/Effect
3 Agent of trunsitive action;

Aspects : Factors

Data relating to observer - 4 Viewpoint-as-form
Selected instance 5 Sample population/Study region
Presentation of data - 6 = Target/Form

Interposed operators

Depended elements p Part/Property
q Member Qf quasi-generic group
v Aggregate

Concept interlinks _ s RN Fincr |
_ t & attributed association
Coordinated concepts g%oordinated concept
Differencing operators 211 Non-lead direct difference
(prefixed by $) : @ i Lead direct difference

1
i Saiient difference

k Non-lead indirect difference
m  Lead indirect difference

n . Non-lead parenthetical difference
0 Lead parenthetical difference
d Date as a difference
Connectives -
{Components of linking phlases, - v _.-Downward reading component
" prefixed by $) ' oW Upward reading component -
_ Theme interlinks X First element in coordinate theme
' ' Subsequent element in coordinate theme
z Element of commeon theme

Source: GUHA, B. Documentation and Information: Serwces techniques and system% 2nd rev
ed. C.llculta The World Press, 1983,
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Example of Use of Role Operators : ‘
Subject 1 Car production in Germany
String

{0y Germany

(1) <Cars

(2) p_roduc_tion
Entries :

Germany

Cars. Production _ ' . ‘

Cars. Germany
Production
Dependent Elements

The role operators (p), (1) and {r} arc dependent elements. These follow immédiately the
term on which they are dependent.

Exzuﬁpie: _ o - , ‘

{1} awcrafi O
{p} noise : _
Compound Terms ' E

Many cancepts are g

by compound terms. In most cases it “is desirable to
bring each of the eclements he fead. A deviee called differencing is used o idennify
cach component of a compoWid term. The word or (words) coded. as  a ifference is a
madifier. 1f it modifies the noun or the focus of the term, it 1 called direct difference and coded
as 301 i it 18 not to appear as a fead, or with $21 if it 1s used as a lead. If the word modities
another word {or words), and s caded as a ditfference useif. it is calied an indirect difference
and coded with § 92 1f noniead and $22 1 iead:

Example : Subject reinforced concrete hridye
Swing :
(1) bridges $ 21 concrete $ 22 reinforced : ‘

In the said example “concrete” is a direct difference and “Reinforced”)

is an indirect
difference. ' I

Connectives and Substitutes

In many cases, in order to preserve naiural word order, the device of connectives and
substitutes are needed. :

N ‘
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The role operator § v indicates a down - ward - reading connective, and $ .w an upward
- reading connective. ' :

Subject : Application of computer systems in design of electronic equipment

String ;

{1} elecronic equipment

(2) - design $ wof

(s} application § v of § win
(3}  computer systems

Entries ;
¥lectronic equipmeant

Design. Application of computer systems

Compuier systems
Application in design of clectronic equipment

Semantics

-In order 1o achieve vocabuiary control ail terms which %ave been used as lead terms in
indexing ate entéred in a machine - held thesawrus, In 9 non-preferred synonymous
terms, other related terms aic also included in the thesauru™ecanse these also function as
| other terms are indicated.

There are theee basic thesawri relationshi quivalence, hierarchical, and associative.
1 Equivalence refationship - code ($
a2 Synonymous

Birds / Aves

b, Quasi synonymous .
Hardness / Softness

2. Hierarchical relationship - code (50}

a. Generic relationship
Rodents
Mice
Rats
b. Hierarchicai whole - part relationship

Geographical regions
United States
Cahifornia

Las Angels

San Francisen



3. As'sociatlrre relationship - code ($h)'_

This relatlonshlp exists belween terms which are not synonymous ol hlerarchlcally-

related, but are -nevertheless mentally associated. One of the terms. is entailed|by the. others

- and frequently plays a part in its explanatlon or deﬁmtlon i

Birds / Ornithology o R l

Reference link the related terms. See references are made from terms which are not
used in index entries to referred . terms which are used consistently to represent that concept.

~ “See referénces -are used in equivalent relationships See. also references are made between
terms either of which. could appear as dead in an index entry. The codes { $th, $0, and $n)_

* expressing thesauri relationships have built-in machine instructions for generaing appropriate
‘references for a particular index: for hierarchically related terms See also references aré made
- from the broader term to the narrbwer, but not recnprocally See also references are also used
for Assomated relationships. ' T :

The references are generated from a computerl sed file which consists of independent but
mterrelated addresses. o _ . ‘

- The codes have built-in machine instructions generating all references indicated.
However, if all the terms in a network of a particul 8

entry in that index.

| 7¥2-3' Application of.PRECIS- : . | l

In the first place the inde to determine the subject matter -ofi the document.
Usually, the subject matter is_to B formulated _in the form of a title - like purchase , such’
as; The training of skille nnel in the Indian textile industries. In the next step the
syntactical. roles of the co ent concepts are to be determined and the relevant role

operators which express these roles are to be assigned to the concept terms. -

In the determination of the syntactical toles, the indexer would do well to ask first
~ whether or not a term which denotes an action is present. If present,_tlle action will usually
determine how the remaining terms would be handled, just as the verb tends to dominate the
sentence in the grammar of a natural language. In the phrase under consideration, it can be
easily recognlbed that the term ‘training’ denotes an action. This term should therefore ‘be
-preﬁxed by the role operator (2, as under :

(2)- . tramlng _.

The next lhmg the indexer has to look for is the kind . of action represen ed by the term,
that i 18, transnwe or intransitive - action. In this case, ‘training’ represents a ransitive action

as it is capable of iaking an.object. When this is the case, the indexer 15 to look for the concept
which is semantically related as the object of transitive action. In our example it is .the ‘skilled
personnel’, who are bemg tlamed This concept is usually coded as the key system (role

operator ])
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When the above analysis is checked in the context of the other concepts present in the
subject, it would be evident that "skilled personnel' is actually part of some other named system,
namely, “textile industries’. To indicate this whole-part relationship, the role operator ‘p’ can
be used. The concept ‘textile industries’ can be considered as the key system and ‘skilled
personnel’ can be taken as part of the key system. Hence, the relationship between the
three component concepts considered so far may be shown with their respective roles as :

(1) textile industries
{py  skilled personnel
(2} traming

The remaining concept in the subject, namely, ‘India’ clearly functions as the environment
in which the- asthor considered all the other phenomena of his study. This should therefore
be introduced as the location (role operator 03, which gwes us the final string as :

(@) India
(1Y Textile industries
(p)  Skilled personnel
(2} Training _ L .

It would be observed that the number operators are arranged according to their ordinal
value, while a non-numerical operator is attached to the concelg with which it is related. In the
above example, (p) skilled personnel has been attached to teytile industries, whose part it is
according to our syntactical analysis and with whighwg is conceptually most related. The
role- operators, then, determine the order of the l:@id thus provide the syntax of this

langnage. :
-in'_s?aust contain at ieast one concept which is

1ing, or eise the operator{2) which represents
he  ost tmportant aspect of PRECIS indexing.
- For the actual display of entries, tion of ; epositions, etc., various manipulation codes
are used in the preparation of theNiput. In th1<. area PRECIS has developed some new
techniques. the system of mtdtlon of terms in the string for the-preparation of the various
entries and the logic behidd such rotation is as follows :

It is to be remembered that ever
introduced by cither the operator(1), rep
an action. The preparation of the gaing 15

All the entries from the string are to be full entries unlike those in some systems
where thete is only onc specific subject entry and all other entries are just reference entries
only. Since all the component terms have to be retained in all the entries and the terms have

“to be rotated (o bring them as lead terms, an additional device to preserve the context, as
fixed "n the string, is necessary. Suppose there are five terms in a string and they are syntactically
related as : ' '

.

A>B>C>D>E

Now,if the terms C is the point of approach in a search formulation then the user of the
index should be given the following view of the subject :

< - >
A>B>C>D>E



This means that at C the user must know about its immediate context B
.order, and the aspects of C that are being considered, that is, D and E, again in
has been possible to achieve by introducing a simple two-fine férmat for displ
above search formulation the corresponding entry will be in the following for

'Lead term ‘ Gualifiers |
° BA
Display .

- DE

The method of rotation to gencrate the various entries can be comp

i

and A, in that
that order. This
play. To meet the
ag .

red o shunting,

This can be demonstrated with an example. The example of the string that |d<; prepared can
be taken. Let us visualise that all the terms in the string are pur in the display box in the

correct order. This can be depicred as Io!lowx

LEAD QUALIFIERS

India. Texiilé industries. Skilled person&]. Training

From the display box the terms are then
firse shunting the term india will go up int
term ‘textile industries’ will come to this POSI
thé quaiifier position. The following ent

i8ad position and in the secqg
#sending back the previous t:
jll demonstrate the shunting prog

India

- Textile industries. SK

d personnel. Training

Textile industries
~ Skilled personnel. Training

Skllkd personnel. Textile indusiries. India
Training
. Training. Skilled personnel. Textile industries. India
Tt would be observed that all the four terms in the string have come,
term. The-terms which are to'be used as fead terms are to be decided by the in

indicated in the input by v. In the above examp!e we have assumed that ail
be used as ]cad terms. :

. M. must be emphasised that all the four entries. given above. specity t
The syntax is mainly controlled by the particular sequence of the ter ms.and
for the entries. it hay also be_en_ realised that sequence of terms alone’ may n
correct meaning. To bandle such situations, PRECIS has introduced a nur
Ba51cal]y, the devices are the use of prepositions or prepositional phrases, sli
order of terms and display and intreduction of facet-type concept term in the
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7.2.4 Advantages and Lintitations of PRECIS

ADVANTAGES -

f';b"

'PRECIS " is the ﬁrst type of subject mdexing which uses a computer for the pre-

coordinate indexing with a theory of chain set behind it.

Thea sumg format is set with numerals and alphabets (role oper’uors) indicating the :
sequence. - :

it is an index system wh:ch generates cross references as well as s,ubje{.t thesaurus for
different fields.

It solves the probiem of avoiding generic entries and thereby reference o non- ~existing

document.

For English as well as other languages PRECIS prowdes g:ammatlcal]y closet indexing
technique.,

It provides good associative links with Dewey Decimal Clasmﬁcdtmn with a chain
theory embedded in it. :

LIMITATIONS : | 0

From tl'\h'e_.user’s point of view the following li@ns are observed in PRECIS.

Use of incorrect prepositions or cotyyunctioffs by the users in between the pair of term at
the time of search. Occasionally, has led to retrieval of non-relevant or partially
relevant documents. ' '

Difficulies are also found bed of excessive use of the mampulat:un device. The rules,
of syntax need 1o be changed suitably to meet the specific problems of concept spmlﬁcatlon
patticularly with regard to members of quasi-generic group (role operator-q)

7.2.5 Examples of PRECIb

Subject t Training of skilled personnel in textile industries of India
Input String :

(0) Yrance

(1} Textile industrics
(p) Skilled personnel
(2) Training

Entries
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France _
. Textile industries.Skilied personnel. Training

Textile industries.France
- Skilled personnel. Training

Skilled personnel. Textile industries.France
Training

Training Skitled personnel. Textile industries.France

7.3 POSTULATE BASED PERMUTED SUBJECT
INDEXING (POPSI)

/
- 7.3.1 Brief History and Development of POPSI

"POPSI s a short form of Postulate-based Permuted Subject Indexing The work on -

POPSI began in-Documentation Research and Training Centre (DRTC), Bahgalore in 1968.

conducted for teaching purposes in DRTC. The result W this experiment being satisfactory, a
68. Since then

Thinking in this direction first began indirectly in_1964 and in 1966 an ixperiment was

research project was taken up in 1967. The prolect ik was completed in 14
continuous research on this new line of thinkip
of this research have also been published. S gf the results of this rescarch have also been
published. Meanwhile POPSI has been %lm Practice also.

The postulates vused in P wefe those of Ranganathan. The appflcatlon of theqe
postulates to derive an alphabetic ct index was attempted in the form of classified index
G

¢ 1t to many subjects in social sciences.

to collected works of Ma% dhi and also 1o the Bibliography of Mahatma Gandhi. It

.. was further developed by a

From 1978 onwards, Bhattacharya worked towards the development of an indexing
system by postulating a set of categories, namely, Discipline, Entity, Property, Action with

Space and Time and meodifiers. He also postulated the concepts of Core and Base for an index -

structure. The primary aim of Bhatiacharya was to generate an indexing system that can generate
~in the verbal plane an organising classification on the basis of a coherent set of . postulates

about the semantic and syntactic structure of subject. His atm was also to generate on the basis .

of this organising classification an associate cfassification by using the technique of cyclic
. permutation of sought terms occurring in the moduiated subject propositions,

Bhattacharya postulated a generalised subject indexing language with a set of
elementary categories, namely, Discipline, Entity, Action, Property with a set of modifiers. Francis |

Devada son submitted his thesis on Computer based Systems for Generating djfferent types of
Subject Indexes and Alphabetical Classaurus based on the Dcep -Structure’, of Subject Indexing
Languages -to Karnataka University in 1984. This Deep Structure Indt,xmg System (DSIS)
developed by Devadason is nothing but the computerised version of POPSIL. Any study on
POPSI should, therefore, be on DSIS as developed by Devadasan. The DSIS is based on the
classification theory of Ranganathan, the great teacher in modern c!assiﬁcTion theory and
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. POPSI) is going on. Some of the results .



on the practical solution of cham mdexmg and the avarlablllty of a system IlkC classaurus.
‘With DSIS, Devadasan presents- a solution for computerised string orgamsatlon in the world -

~ - of string indexing in addition to the solution offered by Derek Austm s PRECIS and Tlm

' Craven’s different methods on computerised strmg orgamsatlon

7.3.2 Features and Structure of POPSI _

The DSIS is based on Deep Stracture (DS) of Subject Indexmg Language (SIL). It is
‘based on

1} a set of postuplated Elementary Categories (EC of the elements fit to form components -
of names of subjects;

2) aset of syntax rules with reference to the categories;
3 a vocabulary control tool such as the Classaurus;
4y  asetof indicator digits to denote the categories and their subdivisions; and

_ 5) a set of codes to denote a few of the decisions of the indexer, in order to gener_ate by
‘ computer manipulation, dlfferent types of SUbjCCUIn% : '

The DS of SIL postulates that the component ¥ the names of subjects can-be
deemed to fall into any one of the ECs  Discipline ( ntity (E), Property (P), and Action
“(A). In other words, a component idea can be a man tion of only one of the ECs.

Subdivisions of Manifestation . S S
Manifestations of each of the ECs na admit on subdivisions - Species/Type, Part and

~ sometimes Constituent. A Species@oes not disturb the conceptual wholeness of the'
* manifestation to which it is Species, A Part is a non-whole of the manifestation to which -
it is a part. A Constituent is an -ultimate part with its own individuality. For exmmple, in the
case of “House”, /Multi- -storeyed /House” is a Species/Type; "Foundation”, ‘Roof’, ‘Door’

“Window’ are parts; ‘Cement’, “Mortar’, ‘Sand are Constltuents Constltuents generally occupy
for the EC Entity.

* Modifier; Compound and Complex. Terms: Apart - from the ECs, a special component )
called Modifier is also. recognised in the names of subjects. Modifier is an idea used or
intended to be used to qualify (differentiate ./ speciate) the manifestation without disturbing its
concepual wholeness. For example, ‘Red’ in ‘Red Rose’; ‘Concrete in ‘Concrete
* Bridge’. A Modifier generaily creates Species/Type of the modifyee (focus). Modifiers can be
Common Modifiers like Form, Time, Environment and Place/ and Special Modifiers, which :
. can be based on fany of the ECs. Generally, Common Modifiers can modlfy a combination -
of two, or more manifestations of two or more ECs.

Dependmv on the structure of the ‘Modtﬁed Term’ Modtﬁers could be further grouped
into two types ' :
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1) Modifier of Kind 1, that which requires auxiliary / function words. to be inserted between
the modifyee term and its modifier term forming a Complex Term. Eg: ‘Finishing for
Tip Effect’, which is a 1ype of ‘Finishing™ of Leather. '

2y Modifer of Kind 2. that which does not require auxiliary /function words 10 be inserted
in between, but automaticaily forms an acceptable Compound Term. Eg: ‘Foot’ forming
the Compound Term ‘Foot Bridge’ which is a type of Bridge. :

Note: The above grouping of modifiers depends on the natural fanguage used tor
indexing. Moreover, that component in the name of subjcct represented as a Complex Term is
likely to be changed inta a Compound Term/term by subsequent eraergence of new itechnical
terms in the subject area concerned. The auxiliary/function words in complex (erms may be -
role indicating words .or ‘phase relation” indicating words or prepositions, ctc. - :

Composite Term

According to the postulate of ECs, any one component in the name of a subject can
belong to any one (only one) of the ECs. If a component term represeats a manifestations of
more than one EC then it is a Composiie (Category) Term. it should be broken down (factored,
decomposed) into two or more constituent ferms and each one of them should be identified as
belonging to one or the other of the ECs.

The identification and facloring of Comp@crms is guided by the ECs of the .
indexing language. The Composite Term is considerctiyglf DSIS as a synonymous term (o the
combination of the factored constituent terms, xample, _ ' '

. Phthisis = Medicine (D) + Lung (Wlbc{-culnsis (P
Syntax of DS of SIL _ :

- The basic rule of sy assdtiated with the DS of SIL for formulating names of
subjects is that, Discipiine i be followed by Entity (both modilicd of unmodified:
appropriately interpolated or ¥xtrapolated wherever warranied by Property and/or Action
(both and/or modified or unmodified). In generai, the rules of syntax give risé to the following
sequence of components in a name of subject. '

DISCIPLINE followed by ENTITY w.hich 15 followed by PROPERTY and/or ACTION,
PROPERTY and/or ACTION may be farther foliowed by PROPERTY and/or ACTION as the

‘case may be. Cach of the above manifestations may further admit of, and be followed

immediately by their respective SPECIES/TYPES and/or MODIFIERS and/or PARTS and/or
CONSTITUENTS. The COMMON MODIFIERS generally occur fast in the sequence.

The rules of syntax give rise to a context-dependent sequence of the components in the
name of a subject in conformity with Ranganathan’s Principles of Facet Sequence, such as
the Actand - Actien - Actor - Tool Principle. '

Indicators of Deep Structure

 Certain numeric codes have been prescribed in DSIS to indicate the manifestations of the
different ECs. their subdivisions and modifiers of different kinds. These indicators are given
below: ' '
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Common Modifiers

Form Modifier
Time Modifier |
~ Environment Modifier.
. Place Modifier

' Elementafy Categories |

~ Discipline
Entity

“Property
Action

T e R o0 W

" Subdivisions/Divisors

-Constituent

Part -

Modifier of Kind 1 (mcludmg Phase Relation Modifier)
Spccw:w’Type (mclu_dmg those created by Modifierof Kind 2)

- N NN

In the name of a subject the indicators precedc ttghponents to which they are
indicators. The indicators for Property and Action ayf@™Mgo for the Subdivisions/Divisors. are
attached with the indicators for the ECQ to whlch th ¢ respectively Property or Action or
.Subdwxswnstmsors ~ o IR

733 Appllcatlon of POPSI Q‘ o Lo e

© Taking the title as the stamn int, N} mes of _eaoh of the specific .subject’s dealt within

the concerned document are e_x% in natural language. Each of the component ideas
- corresponding to. each of the ECs thaWare- implied, are cxpllculy stated .in each of the names

‘of subjects to form an ‘expréssive title”. Let one of the expressive title be: In Leather Technology,
__Evafuarzmv of Two Barh Chmme Tannmg of Leather Usmg D;chromare

' 'Formallsed Name of Subject

' The expressive title is thon analysod ] Identify the ECb their- subdmmonsfdmsors to

- which each of the components in the expressive title’ belong. All Composite Terms are -

" factored into their fundamental constituent terms and identified. as belongmg to one or the
other of the ECs. The Composite Terms - are noted .separately for preparing Cross Reference

- (CR) entries to’ be included in the final index. The. -component terms’ are writlen down as’ a
: formallsed expressmn followmg the rules of 5yntax as given below : '

_ (D15c1p11ne) Leather Teuhnoloay, (Ent:ty) Leather (Actlon on Entlty) Two Bath Chrome
Tannmg, (Enuty based Modlﬁer of Klnd ]) (Usmg) chhromale (Aotnon on Action) evaluation”.

_'Modulated Name of Subject

Each of the component terms in the formalmed name ot subject 15 thcn analysed 10 ﬁnd
out its superordinate terms. This is done by finding- out “of which the concerned co_mp_one_nt-
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is a Species/Type or Part of Constituent 7. in the context of the name of subject as a whole.
This process is continued with each of such superordinates recognised in the process till it ends
up with concept of the EC of which it is a manifestation. For this purpose terminological
sources such as thesauri, classauri, dictionaries, etc are used. Each of the superordinates are

fixed prior to the concerned term successfully giving rise to a “Modulated” name of subject as
follows:

“D) Leather Technology, (E).Leather._ (A) Tanning, (Type of A)Mineral rfanning, {Type
of A) Chrome Tanning, (Type of A) Two Bath Chrome Tanning (Modifier of Kind 1} {(Using)
Dichromate, (A on A) Evaluation™.

Note: The reason for making each of the superordinates to precede ihe respective
component terms is to endow the name of subject with the capacity to produce an organising
sequence effect resembling the sequence of class numbers. Moreover, it is possible to prepare
the alphabetical subject index using all or the relevant superordinate terms as Lead Terrns,
- from the name of the subject itself. Generally, it is not necessary to ‘modulate* Modifier of
Kind 1 forming a complex term in the name of a subject. o ‘ S

Standardised Name of Subject

Each of the component terms in the name of _a sWpject is replaced with‘ standard terms
and synonymous, quasi-synonymous terms are noteligeghrately for preparing CR entries to be
included in the index later. For this purpoxe vQ ry control tools such as thesauri, ¢lassaurt,
etc. are used. @ : '

Appropriate indicators for ECs, tl%bdivisions{divisors and Common Modifiers of

different kinds are inserted -in the opridte places. The auxiliary/function wétlrds'introducing
Modifiers of Kind 1 are also sta d. if found necessary. The resulting hame of subject

is as fotlows @
.“-Leathel_' Technology 8 ¥ather 8.1 Training 8.1.6 Mineral Tanning 8.1.6 Chrome Tanniﬁg
. 8.1.6 Two Bath Chrome Tanning 8.1.5 {using) Dichromate 8.1.1 Evaluation”

Note: The indicator digit for Discipline is not used as it is taken as understood to be
the first digit in all names of subjects. In the component ‘8 Leather’ the indicator ‘8’
denotes that it is a manifestation of Entity. In the component ‘8.1 Tdnnm% the indicator
‘8.1" denotes that it is an Action on Entity, and so on. A set of ‘Modulated’ names of subjects
~with appropriate - indicators when just sorted alphanumericatly can produce an ‘organising
classification effect’. This has reduced considerably the See also CRs from nairower subjects/
terms o their reépec_tive broader subjects/terms {ascending references) and from broader
" subjects/terms to their respective narrower subjects/ terms (descending references).

- Formation of Subject Headings o : o o ‘

After formulating the names of a subject as per the DS of SIL s'm'd'notin'g down the CR
entries that are-necessary, the indexer has to decide: 1) which component terms (including
those forming a complex term) should forin the Lead, and 2} which component terms shounld

form the context, in order to produce headings for the diffe'rcht subject index jentries,




Selection of Lead Terms

In order to provide access, significant terms in the name of a subject are selected to
form the Lead Term by prefixing a process subject ‘$0’ to the concerned term. Though it is .
difficult to ascertain which terms should form the Lead, certain guidelines could be followed.
For instance, the term denoting the Discipline need not be selected to form the Lead, if the
whole subject index is specifically for that Discipline alone. Moreover, very generic Entity
terms such as Man, Plant, Animal, etc. very common Property terms such as Capacity, Efficiency.
Cause, efc. very colnmon Action terms such as Caleulation, Determination, Evaluation, etc and
terms denoting Common Modifiers need not necessarily be selected to form Lead Terms.
Bur it should be decided by taking the name of the subject as a whole and the community
to be served into consideration. It 1s helpful to select each of the Complex terms as such to
form the Lead. A useful guideline for sclectmg Lead Terms 1s the Cannon of Sought Heading
of Ranganalhan S

Seiection of Context Terms

The Context Heading scts the context in which the Lead Heading occurs. In order to
provide the maximam context, the Context Heading in DSIS in general represents the full
subject analysis along with the superordinates and indicators for each of the component terms.

This is helpful in creating an organising sequence among the Comext Headings to a particular
Lead Headmg

If the purpose is only to serve the comprehepding Mction then the. superordinates
included at the ‘Modulation’ step may be omitted, f a ‘Shoit Context Heading’, provided
it represents the full meaning of the subject. As it hasNee€n observed that “the syntactical role
of each term in a heading is largely expressed b sition relative to the other terms and that
in some cases, the position of a term 13 of §ts own accord sufficient to indicate its role
beyond a reasonable doubt, which me wan element of ambiguity will be present”, the
sequence of the terms in the Context Headig 1s kept invariant along with the different indicator
digits. in DSIS. For this purpose v lecting terms to form such ‘Short Context Heading’,
it is necessary to select the last co ent term (it may be a Compound Term or a Complex
Term) ta cach of the ECs and common modifiers. If the selected last component term does not
by itself individualise it {which happens in general, when the selectéd term is a Part or a
Constituent}, then successive superordinate terms should alse be selected so that it gets
individualised and is homonym free. These supernrdinates are “Upper Links that resolve the

homonym™ and the process of their selection is similar- to that of the Chain Indexing system.

Terms selected to form Context Heading in DSIS are picf" ixed with a process code ‘$1°.

Upper Link Specifiers to Lead Term

A name of a subject formulated according to the DS of SIL can be considered as a
Chain having as its links each of the component terms (Compound Terms and Complex Terms

- each taken as a‘unit component term). For a particular component term, all the other terms

occurring prior (earlier) to it, when arranged according to the syntax rules, form upper links.
When a term becomes the Lead Terms, some of the upper links could be suffixed to it to further
specify the Lead Term. While selecting terms for forming Context Headings, care has been
taken to see that the terms selected are such that the Short Context Heading is unambiguous
and homonym free. Hence the upper links to a term under consideration, that are selected to
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}anecessary m. retrleval

R .Defatdt Lead and Context

'_Processmg Codes
| __.":_an'd '6)“$9’ - neither Lead nor Context.

:'_*?--_Codlng-..sof.-the'-Name ject |

. : section 3 3is:

~ “Two-Bath Chrome

Lead etther Hence it is pre'; ixed with the nuil-process code ‘$9°.-For jfhe sa m

o term “‘Leathier’ need not be selécted to form Lead. However, the terms

Tanmng v ‘Chrome Tanmng and ‘Two Bath- Chrome Tanning (usmg) Dichi
 selected o form the Léad. These térms are preﬁxed with the-process: code |‘$0° to indicate
_ that they are Lead Terms The Complex Terim is enclosed w1thm angular brackets and the

form Short Context Heading have been used to form Upper Link Speciﬁers to[the concerned

term when it becomes the Lead. The sequence of component terms in the Lead Heading
containing, Upper Link Specifiers taken from feft to right 1s the reverse of the sequence of the -
terms arranged -according to the rule<; of syntax. This * ‘reverse rendermg had- been found

When a component tefmm is nerther selected to form Lead ner context th= default is that -
it is selected to form Lead. If a component term is selected to form only context, it is not -
considered for Lead at all. If -a component term s the last component term of the EC

_manifestation, then it is selected to form the Context. Thls is done by checking the indicator -
digit with that of the succeeding term. If the difference in the indicator digits| is only due to
the- succeedmg termy’s indicator having a ‘6’ denoting Species/Type, then no ction is taken.

To avoid a term (neither selected to form Lead nor Context) being considered for the default

‘options, a null process code ‘$9” is prefixed: to the concerned term. These default options are
: set automat1cally by computer mampulatron - ' o

" The followmg are the processing codes used in DSIS for computer manipulation l)_

a Complex Term; 4) "$2’ - Lead in. PCR ansmg out plex’ Term; 5).‘$* (aux1llary word - -
identifier) */* (auxiliary word delimiter) -_e@d. #thin, is an auxiliary/function word(s); L

-"$0’ Lead Term’ 2) *$1° - Context Term; 3) <(vﬁ_‘> {arrester) - enclpsed within, 1s .

Apart from the above procee‘; cod ecial process Icode ‘$3 is. used With"Modiﬁers

of Kmd 210, cr:eate Compound Ter atically, Eg: “8 Skin 8. 633 Plg 8 633 Cured” would
_produce “§ Skln 8 6P1g Skm 8. 6@@ Skin”, _ o o

The . formulated name oF a subJect modulated’ and standardiéed’: giyen'ac ex_ample in

“Leather Technology 8 Lealher 8 1 Tannlng 8 ! 6 Mineral T'mnlnnr _8.1.6 Chrome

| :' 'Pannlng 8. 1 6 Two Bath Chrome Taunmg 8.1.5 (usung) chhromate 8.1.1 Evaluation”.j

nlng (usmg) Dichromate’ and Evaluanon are selected. As the term
Leather itself’ resolves any- homonym that may arise, it is not necessary to select the Discipline
T ther Technology to form the Short Context These terms are ; refixed- with the

In order to form the ‘Short Context Headmg it'is :ufﬁcrent If the Jgrms ‘Leathér’,

ca __er Te‘chnology then it 1s. not necessary to select 'it” to form the
rie reason, the
ing’, ‘Mineral

omate’ may be

. ._.-]40

assume that the -



auxﬂlary! function word between $*’ and ‘.1t may be necessary to form -a PCR entry using
~ the term ‘Dichromate’ and ‘hence it is prefixed with thé process code ‘$2°. The term ‘Evaluation’ -
is avery common Action term and it need not be selected to forim_ the Lead. ‘These decisions
of the indexer are incorporated, to-' form the input name of a. subject given'befow- '

%9 Leather Technology 8 $1 Leather 8 150 Ta.nnmg 8.1 6 $0 Mmeral Tanmng 8. l 6 $0" :
L Chrome Tanning 8.1.6 3081 < Two Bath Chlome Tanmng 8 1.5 $* (usmg)f'$2 D:chromate >
-+ 81151 Evaluatlon .

;. The above mput could be further smphﬁed by taklng default optlons whether appllcable'__- :
.~and using the process code ‘$3° for Modlﬁer of Kind 2 to form Compound Term, as gwen
; _below : :

o “$9 Leather Technology 8 $1 Leather 8.1 Tanning 8.1.6 $3 Mineral 8.1.6 Chrome Tantling o
.. 8.1 6 < Two Bath Tannlng 8. l 5 $* (using)/$2 Dichromate > 8. ] 181 Evaludtton”

“Note: Most of the decisions relatmg to Lead and Context terms selectlon could be lcft '
- to the default options available. But synonyms, quasi- Synonyms - and synonyms due o -
"+ “factoring’ of Composite Terms are to be noted separately to for CR entnes to be 1ncluded in
- the index before. final sorting and pnntmg

- " Entries:

" Uni-Component Term Lead Heading with Full Context J’%

TANNING 8.1.6 CHROME TANNI 6 TWO BATH CHROME TANNING
8.1.5 (USING) DICHROMAT ALUATION

TANNING
o . 'LEATHER TECHNOLOGY SLE%% ';:1 TANNING 8.1.6 MINERAL
MINERAL TANNING @
LEATHER TECHNOLOGY 8.LEATHER 8.1 TANNING 8.16 MINERAL
 TANNING 8.1.6 CHROME TANNING 8.1.6 TWO BATH CHROME TANNING'
*8.1.5 (USING) DICHROMATE 8.1.1 EVALUATION -
 CHROME TANNING
- LEATHER TECHNOLOGY 8.LEATHER 8.1 TANNING 8.1.6 MINERAL
- TANNING 8.1.6 CHROME TANNING 8.1.6 TWO BATH CHROME TANNING
8.1.5 (USING) DICHROMATE 8.1.1 EVALUATION

R TWO BATH CHROME TANNING (USING) DICHROMATE

' LEATHER TECHNOLOGY 8.LEATHER 81 TANNING '8.1.6 MINERAL
~ TANNING 8.1.6 CHROME TANNING 8.1.6 TWO BATH CHROME TANNING
8 L. 5 (USING) DICHROMA’TE 8.1.1 EVALUATION I




734 A&vantages and .Limitati.ons of POPSI
Advantages’f ' . ' o

D 1t provides a.ﬂexibl.'e approach to subject indexi.ng_
2). ltis arngnable to zmy variety of transformatiéns

"3} The computer aided DSIS is Quite simple because the indexer’s decisions are quite few
' and the process codes used are also few '

4) The system provides the f_acilii:y' of lending some of the i_ndexe.r"s decisions to default -
options. " - :
5y I provideé for the generation of different types of subject inde'x. cntrTs and also the

vocabulary control tool classaurus using computer.

"~ 6)  Ithelps to keep up—tonate the vocabulary control tool classaurus used for standardising
- ‘the name-of subject and for preparing the necessary cross reference _-erFries.

'?)'_ DSIS has a prdgra’mrnc to create' a biblibgraphic database capable of handling twelve
“variable length data fields using a simple directory of pointers at the beginning of each '
record. ' : ' : ' '

Limitations _ ' . a '
The following disadvantagf_:s_airé %undQe users. of POPSI éystem:
. of using this Discipline co - a coordinate concept and thus it becomes a redundant -
~ concept at the time %h. o : . . .
2) ‘Use of numerals in ind&entries reduces the clarity of index entries S |

3).  The similarity of fead and context headings becomes unnecessary on many occasions in
index entries. ' :

1)  Presence of Discipline cm@:}: > first element in the context leads (o the possibility

735 Examples of POPSI

'_Sub'jéc_t: Evaluation of two bath chrome tanning of leather using Dichiomate

_Forinalised Name of Subject o ) g : : ' ‘

- "‘(Disc'ipline) Leather Techno’lbgy,_ (Entity) Leather, (Action on Entity) Two Bath Chrome
Tanﬁing,' (Entity based Modifier of Kind 1} (Using) Dichromate, {Action on Action) Evaluation™

o1, (A) Tanning, (Type of A) Mineral Tanning,
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(Type of A) Chrome Tanning, (Type of A) Two B:
. (Usmg) chhromate (A on A) Evaluatlon”

Standard:sed Name of Sub;ect

“Leather Technology 8 Lcather 8.1 Tanning 8.

8.1.6 Two Bath Chrome Tanning 8.1.5 (using) Dict

Enmeb

Um-Component Term Lead Headmg with Ful

TANNING -

LEATHER TECHNOLOGY 8.LEATH
TANNING 8.1.6 CHROME.TANN_ING |
8.1.5 (USING) DICHROMATE 8.1.1 EY

* MINERAL TANNING - Q |
-~ LEATHER PBRQHENOTOGY 8.LEATH

TANNING HROME TANNING
8.1.5 (MSINGYBICHROMATE 8.1.1 EY
CHROME gﬁ | -
-~ LENMTHER TECHNOLOGY 8 LEATHI

@ANNING 8.1.6 CHROME TANNING §
~ W8.1.5 (USING) DICHROMATE 8.1.1 EV

"TWO BATH CHROME TANNING (USING) DICH

'LEATHER TECHNOLOGY $LEATH
TANNING 8.1.6 CHROME TANNING ¢
- 8.1.5 (USING) DICHROMATE 8.1.1 EV

74 COMPARATIVE STUDY OF |

"PRECIS and POPSI are both rotated indexes.

" permutation and devices to preserve  the contex
. preservation of context in both the systems is di
preserved in the following manner.

-If the concepts A; B, C, and Din astring are

Cis the 'app'rci_ac'h terms, ie.,. lead them the ‘contexi

 CoB>A
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2

'In case -of POPSI the context is preserved in the followmg way A>B>C>D

It is observed that the syntax of PRECIS mdex entnes i§ more loglcal than DSIS

.' Both the systems are applteable wrth equal efﬁc1eney to the literates’ of SO *1a1 pure and

applled screnees

15 LET US SUM up

Indexmg is an essential process to help “information retrieval in manual as well as

~computer-based systems. In the world of indexing PRECIS developed by Derek Austin of BNB
“and. POPSL the brain-child of Dr S.R. Ranganathan and further developed by Prof. -G
. Bhattacharya -and computerised by Dr EJ. Devadason of DRTC have commanded high esteem.

Both PRECIS and POPSI are having equal efﬁe‘lency in their expreesnveness In the matter of

'syntax the PRECIS syntax is more logleal than POPSI But both the systems can very well
“be applied to the llterature of pure and applied sciences and socral sciences. -

By

'.4),
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UNIT - 8 : THESAURUS - ITS STRUCTURE,
"~ FUNCTIONS AND CONSTRUCTION

Struciure

80 Aims aﬁd Objectives o | | _ ‘

8.1 lntrdeICti;on . ) ‘

RZ Thésaurus - Deﬁnilions: aﬁd Megning

83 Structure of a Thesaurus Entry

8.4 Tyﬁes and Functions of Thesaurys
84.1 Types

3.4.2 Functions o
8.4.3 Role of Thesaurus in ISAR

8.5 Construction of Thesaurus 0

8.5.1 Steps in Thesaurus Construction
8.5.2 Salton’s Principles

© =% Semi-AuiomaticfAutomatic ds

8.6 Termin "ogical Control an@d‘crm Relationships o ‘

8.6.1 Forms of Inde _rms :
8.62 Dec.ing on i teWFerm Relationships . ‘

- 87 Examples df_Thcsauri

8.8 Let Us Sum Up

5‘.9 : Reférenceg and Burther Reading : : ‘
8.10 .Assignnient

811 Model Examination Qpestiuns_' . ‘

8.0 AIMS AND OBJECTIVES

Thesavrus, as a vocabulary controf device, has been identified as an imporiant tool in
information processing and retrieval. The present unit aims to provide an oyerview of its
structure, functions and construction, '
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aux1hary:‘ function word between ‘$*’ and L. It may be necessary to form a PCR entry using
~ the term ‘Dichromate’ and hence it is prefixed with the process code ‘$2’. The term ‘Evaluation’
is avery common Action term and it need not be selected to form the Lead. - These decisions
of the 1ndexer are mcorporated to form the 1nput niarne of a subJect gwen below

489 Leather Technology 2 $} Leather 8.1 $O Tanmng 8.1.6 $0 Mlneral Tanning 8. 16 $0
. Chrome Tanning 8.1.6 $0$1 < Two Bath Chronie Tanmng 8 1.5 $* (usmg)i$2 chhromate >
= 8.1.1%1 Evaluatlon” .

The above mput could be further simplified by takmg default optlons whether applrcab]e:

::_,'- and using the process eode ‘$3’ for Modifier of Kind 2 to form Compound Term as- gwen .
- below:

. “$9 Leather.'I‘echnolog};r 8 $1 Léather 8.1 Tanning 8.1.6.$3 Mineral 8.1. 6 Chromé Tanning
1 8.1 6 < Two Bath Tanmng 8.1 5 $"‘ (using)/$2 Dichromate > §. ] 181 Evaluatlon” '

_ ‘Note: Most of the decisions relatlng 1o Lead and Context terms selection could be left
. to the default options -available. But synonyms, quasi-synonyms and synonyms due to -

“.*factoring’ of Composite Terms are to. be noted separately to for CR entries to be 1ncluded in
- the index before final sorting and printing. : -

- '_-'.E'ntries:'

" Uni-Component Term Lead Heading with Full Context P@

 TANNING T O
- ~ LEATHER TECHNOLOGY $.LEA 8.1 TANNING 8.1.6 MINERAL

TANNING 8.1.6 CHROME TADININ(} 8.1.6 TWO BATH CHROME TANNING °
8.1.5 (USING) DICHROMA'i@‘EVALUATION

. MINERALTANNING - @
.~ LEATHER TECHNOLOGY 8.LEATHER 81.TANNING 81.6 MINERAL

TANNING 8.1.6 CHROME TANNING 8.1.6 TWO BATH CHROME TANNING
8.1 5 (USING) DICHROMATE 8.1.1 EVALUATION - '

CHROME TANNING

. LEATHER TECHNOLOGY 8.LEATHER 8.1 TANNING 8.1.6 MINERAL

" TANNING 8.1.6 CHROME TANNING 8.1.6 TWO BATH CHROME TANNING
8.15 (USING) DICHROMATE 8.1.} EVALUATION

: j_--TWO BATH CHROME TANNING (USING) DICHROMATE

: LEATHER TECHNOLOGY 8.LEATHER 8.1 TANNING 8.1.6- MINERAL
- TANNING 8.1.6 CHROME TANNING 8.1.6 TWO BATH CHROME TANNING.
8 1.5 (USING) DICHROMATE 8. l 1 LUATION '




7.3.4 Advantages and Limitations of POPSI

Advantages:
1) It provides a flexible approach to subject indexing

2. It -is amenable to any variety of transformations

S ] _
"3 The computer aided DSIS is qu1te simple because the indexer’s decisions are quite few

and the process codes used are also few = |

|
4) = -The system provldes the fauhty of lendmg some of the mdexer s decisions to clefault '
options. ‘ . : Lo
. ) " . : ) . | . . ) )
'5) It provides for the generation of different types of subject index entriés and also the
vocabulary control tool classaurus using computer. : : I :
- 6) It helps to keep up- -to-date the vocabulary control tool classaurus used for standardlsmg
the name"of subject and for preparmg the necessary cross reference entries.

7)‘_ DSIS has a programme to creaie a btbllographlc database capable of handlmg twelve

- variable length data fields usmg a s:mp]e direotory of pointers at the bgginning of each
record. 6 ' : '
Limitations ' T |
The following disadvantages are by the users of POPSI system: I

n _Presence of Dlsmplme cohe first element in the context leads to the possibility

- of using this Discipline conc8gt as a coordlnatc concept and thus it beeomes aredundant” -

- concept at the time h.. _ : _ : I

2y Use of numerals in index entries reduces the clarity of index entries l

3 'I‘he umllanty of lead and context headings becomes unnecessary on many occasions in -
index entries. - . l

735 Examples_ of POPSI . : : l
Subject: Evaluation of two bath- chrome tanning of leather using Dichromate
. | .

Formallsed Name of Sub;ecr - _ T l '

_ (D1se|pl1ne) Leather Teclmology, (Entity) Leather, (ACtIOTl on Enuty) Two Bath Chrome :
- Tanning,” (Entity based Modifier of Kind 1) (Using) D1ohromdte (Action on Agtion) Bvaluation”

- |

1, (A) Tanning, (Type of A)lMineral Tanning,
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1) S odtis observed that the. syntax ol PRECIS mdex entries is more loglcal than DSIS

2)

'-'In case of POPSI the context is preserved in the followmg way A>B>C>D

" Both the systems are appllcable w1th equal efﬁmency to the l1terates of soc1a1 pure and _

apphed sc1ences

7.5 LET US SUM UP

ot )

Indexing is. an essential process to help ~information retrieval in manual as well as

computer—based systems. In the world of indexing PRECIS developed by Derek Austin of BNB.
‘and . POPSI, the brain-child of Dr S.R. Ranganathan and further developed by Prof. -G.

- Bhattacharya . and computerised by Dr FJ. Devadason-of DRTC have commanded high esteem.

Both PRECIS and POPSI are having: equal efficiency in their expressiveness. In the matter of
~.syntax the PRECIS syntax is more logical than POPSI. But both the systems can’ very well
“be applied to the llterature of pure and applled sciences and. socral sciences.

7 6 REFERL‘NCES

N\

b
2)

3)

3

6)
7

| 9

BHA’I"I‘ACHARYYA G. “Fundamentals. . X)ubject * indexing lang'uages IN
Proeeedmgs of the third international §tu ference on classifi car:an research (Jan _
6-11, 1975:Bombay). Bangalore: DRTC] p 86-98. :

'BHA'I'I'ACHARYYA G. “Some s1%nt results of current classification research. in
I

India”. IN International For%; ormation and Documentat:on 6(1981); No 1; p.dt
re

SPANGLHANSSEN, &Are Chassification systems similar to natural langua_ges ?” IN
Proceedings of the th ernational study conference on classification research
(Jan " 6-11, lQ?S'Bornba .Bangalore: DRTC 1979. p.15 '

GARDIN 1C. “Document analysis and lmgmstlc theory”. Journal of Documentation

| 292); 1973, p.146-7

BHA’I‘TACHARYYA G “Foreword to Fugmann R: The analyuco synthehc foundatlon o

for large indexing and information retrieval systems”. IN Sarada Ranganarhan Endowmem
for L:brary Sc:ence 1983 pIX :

.BHA'ITACHARYYA G “POPSI TIts fundamentals and procedure based on a. general

- theory of subject indexing languages” Library Science Slant fo Documemarzon 16 (1) '
-1979. - p.l4-15 .

BHA’ITACHARYYA G.A generai rheory of subject mdexmg language (Ph D thems)
Dh'lrward Kamataka University, 1980 :

RANGANATHAN S.R. Proiegomena to library Y classifi canon 3rd ed.. Bombay: Asia

) Publlshmg ‘House, 1967. p422 424

: BHATTACHARYYA G “POPSI: a source language for orgamsmg and associative
: cla551ﬁcat10n” Library Sc:ence Slant to Dorumentat:on 19, 1982 p 249 252 '

144



|'

(Type of A} Chrome Tanning, (Type of A) Two Bath Chrome Tanmng (Modlﬁer of Kmd 1)
(Using) Dichromate, (A on A) Evaluation”. |

o : : |

Standardised Name of Subject S _ |-

' |
_ “Leather Technology 8 Leather 3.1 Tanmng 8.1.6 Mmeral Tannlng 8.1.6 Chrome Tannmg
- 8.1.6 Two Bath Chrome Tanning 8.1.5 (usmg) Dichromale 8.1.1 Evaluatlon

Entries: - _ ' _. o
Uni-Component Term Lead Heading with Full Context Heading i
TANNING L o B

LEATHER TECHNOLOGY 8LEATHER 8.1 TANNING 8.1.6 MINERAL
- TANNING 8.1.6 CHROME TANNING 8.1.6 TWO BATH CHROME TANNING
8.1.5 (USING) DICHROMATE 8.1.1 EVALUATION |

' MINERAL TANNING o . . : o

LEATI—[_ER TECHNOLOGY 8. LEATHER 8. W‘ING 8.1.6 MINERAL .
. TANNING 8.1.6 CHROME TANNING 8.1.6 T TH CHROME TANNING
“8.1.5 (USING) DICHROMATE 8.1.1 EV. ION 3 R : '

CHROME TANNING o

| 'LEATHER TECHNOLOGY « ZR 8.1 TANNING 8.1.6 MINERAI,
TANNING 8.1.6 CHROME TANYING 8.1.6 TWO BATH CHROME TANNING
815 (USING) DICHR 8.1.1 EVALUATION a o

' TWO BATH CHROME TANNING (USING) DIC'HROMATE | o | I

LEATHER TECHNOLOGY 8LEATHER 8. TANNING 8.1.6 MINERAL |
TANNING 8.1.6 CHROME TANNING 8.1.6 TWO BATH CHROME TANNING
- 8.15 (USING) DICHROMATE 8.1.1 EVALUATION |

. . |
74 COMPARATIVE STUDY OF BRECIS AND POPSI
' |
PRECIS and POPSI are both rotated mdexes Both of . them usel melhods of rotatlon or
" permutation and devices to preserve. the contexts of the terms in the headmgI But the

. preservation of context in both the systems is different. In case of PRECIS the- cTontext s
preserved in the followmg manner. - : S .

-If the conceptsA B,C, and D in a string are related in the manner A>B>C>D and if .
Cis the approach terms, ie., lead them the context is preserved in the followmg manner:

C>B>A

-_.A-_.1:-4-3--~'.""” S B
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8.8 Let Us Sum Ub
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8.0 AIMS AND OBJECTIVES

Thesaurus, as a V{Jcabl.ll_ary control device, has been identified as an imporiant tool in
information processing and retrieval. The present unit aims to provide an overview of its
structure,.functions and construction. : . '
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Adter studying this unit, you will be in a position '_to

- explain the need, purpose and functions of a thesaurus
- describs: the structure of a thesaurus

- explam the Lonszruul(‘n of a thesamu% lhmugh manual methods as well as computerlsed
systerts

- discuss the role of thesaurus in information storage and retrieval systems.

8.1 INTRODUCTICN

The word T,,,warr-\ is derived from Greek word “thesaurus’, which mean a treasury.
Agcording o the Lrgiisdht Dictionary, the earliest usage of word thesaurus was known in
15365 frowa the title, Thescaurus Linguue Romanace ef Britannicae. While its first English l.lshge
was given in 1736, In 1852, Peter Mark Roget published his Thesaurus of English Words and
Phrases, with the subtitie, a collection of words classified and arranged so as to facilitate the

“expression of ideas and to assist in Hrerary composition. 1t igconsidered as the “Father of all
Thesauri”, thoug“j the concept has  passed fhrough wiany sycceMygve stages of metamorphosis
over thie past two centuries. Spark-Tones has studied deeply andNgfinguished various intertwined
strands in the thesauri history. She traces the origin nymy in the subject classification
of vocabularies, viz., Amasa Cosha, ete.

The concept of Thesaurus entered the Jibral and information science field in the early
1959s. Heien Brownson used  the wordltof the first time in connection with information
retrieval at the Dorking Conference on Clilgification on May 14, 1957. Though H.P. Luhn’s
‘Dictionary of Notions and Notati amilities’ and the ‘Werd-association Matrix’ of all
were the earfier atiemipts, even beforeSfeonference. The 19605 has witnessed the development
of major thesauri for the information retrievai. Sooner. the mwltilingnal thesauri were aiso
developed based on the Roget's Poivgict Lexicon,

8.2 THESAURUS - ;}H FINETEGNS AND MEANING

Before discussing the structure and functions of a thesaurus, let us first examine some
of the important definitions of the term “Thesaurus’ and vndersiand the meaning of them.

There are several definitions that arc prevalent in the reference tools for the term
Thesaurss: Though it is not intended to provide a a:!’}mprehensi\-'e list of definitions available in
the published reference wois, however, some of the important defs 'iions are quoted and discussed

with a view io bring out & commen thread that runs through a]. ihese definitions.

| - The Giford English Dicvionary defines the Thesaurus as z “ireasury’ or “storehouse’ of

nowiedge a5 4 dictionary, encyclopcdia, or the like,

} - According @ Webster's Third New Internationad Dictionary of English Lanquage thesaurua

R




means, “a book containing a store of words. of mformatlon about a particular ﬁeld or set of
- concepts, specifically, a dictionary of synonyms”. o _ |
| .

: ‘According to the definitions used in that of the World Science Inforrhation System of
- UNESCQ (namely, UNISIST), a thesaurus may be deﬁned either in terms of its function or its
structure. . . |

| |

- In terms of function, a thesaurus is a terminological control dewce used in translatmg :
from the natural language of documents, indexers or users info a-more constrained “system
Iuw (doeumentatlon language mformanon language). |

In terms of structure, a thesaurus is a 'cqntrolled and dynarﬁic vocabularP! of semantically
and generically related terms which covers a specific domain of knowledge. | :

The second revised edition of the Guidelines for the Establishment a’ndl Development of
Monolingual Thesauri, defines the thesaurus as “the vocabulary of a controlled indexing
language, formerly organised so that the a priori relatlonshlp‘; between the cencepts (e.g.. as
“broader’ and “narrower’) are made explicit”. . . _ ; |

Al the above definitions show that the thesaurus means’ a treasury or Ltorehouse inits
' _general usage. As the word entered the literary field, through the wellknown Rdget s Thesaurus,
. the usage has been changed to mean a lexicon or a Mjctionary or encyclopedia, where a set
of concepts or words or phrases of 4 particulaNfield are grouped fogetHer according to
similarities in their meaning. The ‘words withyswgilar Meaning’ implics the S)Lnonymy, hence
these thesaurt are also called ‘Synonymous aries’. Such dictionaries bécame reference
tools in a literary field. ' - :

The usage-ef the term, Thegayrus,$n LIS reference tools denotes 'a sp'e'cial function in

~information retrieval through _cQﬁg the terminology. Hence, the structure has also been

- changed to display relationspigs within the vocabulary based on semantics, not|on orthography.
This is an advanced featu:%the mere grouping of synonyms. Nevertheless, the definition
given in the first edition of NISIST Guidelines for the Establishment and Development of

Monolingual Thesauri faced a great deal of criticism over the terms ‘systemn language’,
‘documentation language’ and ‘information language’ and hence, the second. rerevised edition

brought into use the proper name ‘Indexmg Language _ - |

83 STRUCTURE OF A THESAURUS ENTRY |

A thesaurus should mclude the terms. which represent  the vauous| concepts of a
subject. The terms, which represent the concepts are called Descriptors. The, descriptors are
arranged in thesaurus an alphabetical order. An indexer assigns the descriptor terms to describe
the contents of documents. The terms which are not preferred to be used in indexing are
‘Non-descriptors’. They are proper names of corporate bodies, government agencies, institutions
and firms, geographical names, etc. in addition, scope notes and deﬁmtmns art:: also gwen.

Three kinds of mterrelatmmhlps between 'the concepts are- usual!y dlsplayed in a
thesaurus. They are - Hierarchical, Equivalence and Associative. RelatlonshlpeJ The latter two
types may be grouped under Non- Hlerarchlca] Relatlonsmp o |
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a) H:erarch;cal or Stmctural Relationship: The hierarchical relation expresses super/
-subordinate of concepts. There are two types of refationships in this category: Genus-
Spécies and Part-Whole relatlonshrps Relation between. genus and its species and the

part- ~whole relationships are displayed in the thesaurus by usmg the symbols BT (Broader -
+ Term) and NT (Narrower Term), and - '

b)  Equivalence or Preferentl'al Relations: When terms are regarded as similar or almost
the same in meaning, they can be combined with the same concept. Synonyms are
indicated in the thesaurus by the terms USE and UF (Used For). _

c)  Associative or Affinitive Relation: This relationship is employed to cover other
K relationships between concepts that are related but are neither consistently hierarchical

- ‘nor equivalent. This relationship in a thesaurus is displayed by the symbol RT (Related
Term).

. A typical entry taken from Thesaurus of Engmeermq and Scientific Terms (TEST)
“indicating all the three relationships is shown below:

' _POLI(;E
UF Bodyguards (Personnel)

BT PERSONNEL =~ | 0 |

NT MILITARY POLICE :
RT INDUSTRIAL PLANT PROTECT

S INTERNAL SECURITY ? B s
~ Thus, athesaurus contains terms s Fanged as to express their structural and functional
refationships. A list - of terms which do®¢not include structural and relational information is
not a thesaurus. It is merely an al icallist of descriptors or subj_ect_ headings. -

Gener'ally,_' a thesaurus includes two parts. They are main part and an auxiliary _pilrt.

The Main Part in a thesaurus is. a normal alphabetlcal list of all descnptors owmg
K complete information on each descriptor, including the concept relationship. This part includes
_both descnptors and non-descriptors along with scope notes and definitions.

- In order to improve the access to the main part, a thesaurus may contain several auxiliary

_ parts, i.e., Permuterm Subject Index, Systematic Listings like Hierarchical Index, and Subject .

- Category Index as in Thesaurus of Engineering and Scientific Terms (TEST) and graphic

-display of relationships as in SPINES Thesaurus., “The thesaurus may also contain a faceted
clasmﬁcatnon along with alphabetical thesaurus as in Thesaurofacet

84 TYPES_AN]) FUNCTIONS OF THESAURUS

The use of thesaurus in niodern information storage and retrieval systems has been
* increasing. We need to know the types of thesauri and understand the functions of a thesauri.
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8.4.1 Types of Thesaurus | _
Thesauri can be categoried into different types based on different charhcteristics they
possess. - _ - i
: |
I Microthesaurus Vs. Macrothesaurus
: _ I
Based on the scope of the subject field, thesauri can be divided into two types:
- Microthesaurus and Macrothesaurus. Macrothesaurus covers relatively a broad subject like
science, engtneering, social sciences, or even the interdisciplinary subjects such as
development. The Microthesaurus on the other hand lnn,]udes a smaller subjects like machine.
tools, toy marketing, etc.
: |
I .Stmctured vs. Unstructured : |
|
Based on the syntax of the indexing language, the thesauri can he ualegonscd as 1)
Unstructured Thesauri, and 1) -Swructured Thesauri. |

The Unstructured thesauri contain the. un‘iti'ucturcd vocabulary of uniterims and

uniconcepts. This may give good recall, but is likelyggo resuit in low !elewu}ce The often
_ quoted example is ‘Venetian Blind’, when factored & o@d to errors, which may be described
as ‘False Drops’.

The structured thesauri is associated classification scheme ancll functions as
alphabetical index. It can be used indep tty of the classification scheme. [The terms are
treated as single semantic units and hence¥ome sort of pre-coordination is uwolved

. L I
{II Using Preferred Terms Vs. | Usmg Preferrcd Terms |

Another way of categoRgipe the thesauri is on the basis of nature of llermmoioglcal
control they adapt. These are (wo types 1} Thesaurt using Preferred Terms, and it) Thesauri

not using Preferred Terms. Tn the first one, only one term denoting aconcepli is permitted
for indexing and retrieval. These thesauri perform terminological control by prefelrred terms. In
the second type, all the terms denoting a concept are allowed to be used for indexing and
retricval. When a term changes its meaning, it cancels the earlier synonyms and cnncepf

_ reiationshlpb It requires computer syqlems for maintenance and retrieval. i

iV Source, Adjunct and Cumulative Thesauri |

Thesauri can also be categorised into three types by  their nature of construction. i)
Source Thesaurus, ii) Adjunct Thesaurus, and iil) Cumulative Thesautus. :
Source T.-"resaurm As the name indicates, it acts as source or a datdb nk froin whi ch an
wdexing tool can be extracted. Besides terminclogy, it also contains a guidance siructure to
terminology and classification, which will be helpful for tie cooperating institutions to adopt
it for constructing a thesaurus or indexing toc! for specific application. Hence, Atchison and
Gilchrist called it a *Convertible Thesaurus’. |
: |

|
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Adjunct Thesaurus: An adjunct thesaurus deals with a specific facet that does not show
many relationships between concepts. It cannot be used 1ndependcntly and has to be added to
o a mam thesaums hence it 1s called as an Adjunct Thesaurus. :

Cumuiarwe Thesaurus A Cumulative Thesaurus collects mformdtlon contained in a
different thesauri or classification schemes and cumulates the same in its construction.

V  Thesaurofacet

The thesaurofacet is a combinéd approach of a faceted classification and a thesaurus. A
thesaurofacet was published in 1970 by Jean Aitchison under the title, Thesaurofacet: a thesaitrus
and faceted cldssificarion for Engineering and related subjects. The EE Classification for
Engineering is a faceted classification and uses the synthesised notation. The notation is mixed
and non-expressive. The classtﬁcatlon scheme can only display one set of genus-species divisions,
while BI-NT-RT cross references are shown in thesaurus. The whole system depends on the
interaction. of lesslﬁcatlon 5.chedule and thesaurus.

8. 4 2 Functmm of a Thesatirus

The Encyclopedia of Library and Information Science (Vol.30) has enumerated the major
purposes of a thesaurus, which - can be summqriscd as follo

N To provide a map of given ficid of knowledge indica “how concepts. or ideas about

concepts are related to one another which h @ indexer or a searcher to understand
the structure of the field; ' '

2)  To provide a standards vocabulary for a Riven subjgc'l' field which will ensure that

indexers are consistent when th aking index entries to an information storage
and retrieval system; :

3)  To provide a system of réfe@betwcen terms whlch will ensure that only one term
' from a set of syhonyms is used for mdexmg concept; :

4)  To provide a guide for users of the systcm so that they choose the correct term for a
subject search;

5) To focate new concepts in g scheme of a lelatlonshlps W[th ex1<;t1ng conceptq in a way
: which makes sense to users of the ‘;ystem

- 6) To .provide classified hierarchies so thdt a %earch can be broadenecl or narrowed '
Systemamaliy

Thésaurus is only a tool used for 1ndexmg The tool has to be used only to contro} the
vocabulary but not for subject analysis.. The tool plays the following two- toles: i) Prescriptive-
role: It prescribes as to what term should -be assigned, and i) Suggestive role: It suggests
terms to be considered instead of, or in addltlon to, etc The RT and to a certamn extent BT and
' NT references are suggestwe indicators. ' '
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A thesaurus helps in indexing the collections of documents, abstra|cts, bulletins,
bibliographic and current awareness tools, eic. The standardised terminology helps to provide
consistent representation of subject matter as index terms (in input) and also in;searching and
controlling the output. It also facilitates the manipulation of searches either broadening or
narrowing it (generic search). It also widens the scope of the searches by bringing together
the terms that are semanticaily related |

843 Role of Thessurus in ISAR | :
Vickery (1965) has 1denuﬁed three stages of operation in the process of indexing. They
are 1} The text is scanned to select a set of words, phrases or sentences which collectively
represent its subject, it) A decision is taken as to which of these subject descriptors are worth
recording as being relevant to the purpose of the retrieval system, and i) The subject
descriptions are transferred into the standard descriptor language used in the system. There has
been a hunt for a standard dcscriptor language which can act as the main agent in establishing a
coincidence of vocabularies in indexing and eearchmg by conducting both operations in a
common language. - : : |
: - i :
~ The limitations of the classification and indexing systems are more prorinent in their
failure to identify the semantic and syntactic relationships of conceptual terms. Thesaurus has
become more prominent as it expioits to the maximug and stands distinguished from the
other categories of tools such as subject dlctlonan%aries, alphabetic subriect headings,
classification schemes, etc.

_Thesauri has been recognised and used a. ective indexing technique |foar more than
past three decades to improve the precisgag and recall in information retrieval systems. In
an environment of growing inter—disciplir%f the subject fields as wel! as the automated
information storage, processing a rievl systems, the need for thesauri has been growing.

' |

concepts and relationships,
more regilarised language, -synonyms controlled and syntactic structures simplified.
Some investigators have come up with the thought that the best zmswer may be the appllcatlon
of- mechanised thesauri based on-networks of related meanings”.

Helen Brownson sa roblem (of information retrieval) ... is to transform

dpressed in the language of documents, into a somewhat

. : : Lo
\ Therefore, many integrated databases even at the international level use their authority/
descriptor lists in their subject fields besides free text searching techniques.

8.5 CONSTRUCTION OF THESAURUS |

TInthe 1970s and 80s, several library and information scientists like Aitchison and Gilchrist
(1972), Tonley and Gee (1980) and many others have suggested methods for cvlan_struction of
a thesaurus through manuval methods. The PGI/UNISIST (1981) prepared guid\e]ines for the
construction of monolingual thesawri. Since the early 1980s, semi-automatic or computerised
'con‘;tructlon of thesauri became popular : : .'_

|
8.5.1 Steps in the Construction of Thesaurus
Aitchison and Gilchrist have given some practical steps for construction of a thesaurus.
: I
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They are further elaborated as below:

1} Identify the needs of the users
2)  Define the_ subject field

Rl

3)  Decide the type and design of thesaurus layout
“4)  Collect terms from subject literature, users, specialists
5)  Screen and edit the terms as per the rules of thesaurus
6)  Record the terms in the Terms Cards / Thesaurus Form
7y Sorting and Grouping of Thesaurus Cards
8}  Prepare the hierarchical structure and other associated parts
9)  Test the thesaurus against a seleétcd_collection of documents

10) = Get the thesaurus evaluated by subject specialists and users
Let us further discuss these ten steps in detail:

1) Identification of the User Needs: A basic step for realising the need for design and
construction a thesaurus, presupposes the needs of the users of a library and information system.
Lack of proper indexing system or inadequacy of the cxistigg retrieval systems may prompt
the need for designing a thésaurus. 6 '

2) Definition of the Subject Field: Having de e need for constiucting a thesaurus,
we have to define the subject field of the thesau establishing the boundaries of the
subject. It should include the core/central ar ~well as the marginal/peripheral subject
areas. Study of the general or technical thesat%ady available may give some idea about
the main sections of the subject field. ections which are relevant, especially for (he
peripheral subject areas, could be adopM. Form and geographical divisions could be taken -
from any major classification syst thesauri.

3) Decide the Type and Desigit of the Thesaurus Layout : At this stage, the compiler
should clarify his ideas on the type of thesaurus to be constructed. Decision should be taken
on the characteristics of thesaurus, such as specificity, pre-coordination level, extent of
hierarchical and other interrelationships of the terms and the use of auxiliary precision decisions.
A final layout of the thesaurus must be selected, whether purely alphabetical or includes
systematic/classificatory sections.

4) Collect the Terms from Subject Literature, Users and Subject Specialists: Once the
design and layout and the main subject groups are decided. the coliection of terms for these
subject areas may be taken up.

Background sources fike descriptor lists or thesauri, subject headings lists, classification
schemes, nomenciatures of single disciplines, treatises on the terminology of the concerned
subject field, textbooks, subject dictionaries and encyclopedias, indexes of journals and abstracting
periodicals, etc should be scanned for an initial list of the terms. It should be followed by
scanning of subject literature. The abstracts and summary/ conclusions of the articles provide
us a further list of terms. The users of the system and subject experts may be asked to list
~ terms of ifmportance in their subject fields. Their assistance and guidance would be more helpful.
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 5) Screening and Editing the Terms as per the Rules of Thesaurus Construction: Soergel
suggests that the indexing would be most effective if done by a number of different subject
.experts in the same filed using terms of their choice. Though the compilers knowledge and
familiarity with the subject field is an asset, it wonld be wise to obtain coopeL'atlon of user
groups. The subject experts may be shown the lists of terms or draft classification schemes, in
their own subject fields, and asked to comment, making amendments and adding terms. This
will help to screen and edit the terminology. The Rules of Thesaurus Construction|(For example, '
UNISIST Guidelines for the Establlshment and Development of Monolmguai| Thesauri) as
. demded in-the begmmng should be.followed consistently.

6) Recording the Terms in the Terms Cards / Thesaurus Form: Rec&)rd the terms
“thus selected, screened and edited in the Thesaurus Cards/Forms. The cards| designed for
recording the terms are of 5"x 8" size. The information required for each term should include:

a) Index Term - R . | o | _ |
b) _.Synonyms, near—,syn‘;)nyms and-alternative word forms (UF) | -
¢)  Broeader Term {(BT) | | -

d)  Narrower Term (NT) | ' | | o o
e) - Related;Termﬂ‘ (RTs), ie Non-hierarchically lated terms :
fH Source (if taken from dlctlonary, thesau@ex, etc) R _ |

g Scope notes and dc.ﬁnmons (1f nc ) o _ ' ' |

h) .Broad Subject Groups/ C]ass?@ a B o

The details of the selecled @ its relanomhlps may be addcd grédually to the

Thesaurus Form/Card during the prdegss of compllatlon A specimen of the Thesaurus Form/

Card is shown below % L o
| THESAURUS FOR . ClassNumber ||

Broad Subject Group .~ |
|- Term - ' o

Definitions ~ . . ||
. Scope Notes. o

RT |
BT _ — —
- Source o |
NT |

qure-l Thesaurus Form/Card - R Lo | _I |
Source: Atlchlson and Gl]chust(1972) The\aurus‘ Construction o ‘ .
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7} Sorting and Grouping of Thesaurus Cards: All the thesaurus cards are to be sorted
out and grouped according to their subject groups and sub-groups. Duplicate entries are to be
climinated in the preliminary scanning. If you have decided to have two parts (Alphabetical
and Classificatory Parts), it is better to prepare two sets of cards as one set will be used for
main part (Alphabetical Sequence) and the other one will be for the Systematic / Classificatory
sequence). In fact, classificatory approach will speed up the preparation of hierarchical structures.

8) Prepare the Hierarchical Structure and other Associaied Parts: From the groups of
terms, interterm relationships are to be identified and hierarchical structures are to be developed
among the descriptors. At this stage review of current literature on the subject and further
consultations with subject experts help the compilers make them more clear about the
synonymous terms and development of hierarchies. Facet analysis is another method which
helps to identify and display of underlying structures. :

9) Test the Thesaurus against a Selected Collection of Documents: Any thesaurus, thus
compiled should be first tesied aganst a selected collection of documents of the concerned
subject fieid 1o examine iis efficiency and use in information retrieval. It helps the compilers
to evalvate their effort. '

X0) Get the Thesaurus is Evaluated by Subject Specialists and Users: The thesaurus
is to be evaluated by subject specialists and a section of the wgers of the library and information
system 50 as to get feedback on the working of the tr@& Based on the feedback the
thesaurus could be refined.

8.5.2 Salton’s Five Principles of Thesaur@mstruction

Salton (as quoted by Townley apd G¥, p.21) listed five principies of ‘thesaurus
construction, which should be engravedfonfilie heart of any thesaurus compiler.

1) - No very rare concepts sho @ included in the thesaurus since they could be expected
to produce many matches Q een documents and search requests. :

2)  Very common high-frequency terms should also be excluded from the thesaurus since
they produce too many matches for effective retricval. (Individual high-frequency terms
may be replaced by much more specific compound or hyphenated terms; for example,
terms such as ‘computer’ and ‘control’ might well be eliminated in favour of a term such
as computer control’, since the former are clearly ambiguous in many contexts wherem
the latter 1s much more specific).

3)  Non-significant words should be studied carefully before they are included in the list of
words to be eliiminated. T

4)  Ambiguops terms should be included only for the senses that are likely to be present in
the document collections to be treated. For example, at least two category numbers must
be shown for the word “ficld’ corresponding on the one hand to the notion of subject
area and on the other to its technical sense in algebra; however, no category nced be
shown to cover the notion of a paich of land if the dictionary deals with the mathematical
sc;cnces or related subjects. :
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. | |
(b)  Prepositional Phrases: Ex: SCHOOLS FOR HANDICAPPED CHILDREN

' |
The parts of a compound term which function as differences should be considered as
potential sources of extra terms in a thesaurus. When a difference consists of an adjective, the
noun from which the adjective was derived should be preferred as the extra gandidate term. If
these terms are accepted, the thesaurus should dispiay reciprocal relationships between the

extra term and the compound term as a whole. Exampie, |

|

" i) MARINE BIRDS SEAS _
RT SEAS ' RT MARINE BIRDS |

i) SCHOOLS FOR HANDICAPPED CHILDREN : |
 RT HANDICAPPED CHILDREN

HANDICAPPED CHILDREN : |
RT SCHOOLS FOR HANDICAPPED CHILDREN

|
2;  Adjectives o

Use of adjcctivé:s should be avoided as far as possible. However, they may be accepted

“as single words in situations where adjectives gengral recede the nouns they modify and the
user may be directed, on economic grounds. from nto an adjective, Elxampie: France/

French, Sea/Marine, ctc. O .
3) Adverbs : :
Adverbs such ‘as ‘VcryQ%hE’, should never be used alone as indexing terms. A

phrase beginning with an adverb\giould not be accepted as an indexing term c!xccpt when 1t has

acquired a special meani@lin A jargon. Ex: VERY HIGH FREQUENCY'!(VHF)

|
o | _
Verbs expressed as infinitive or participles should not be used alone ais indexing tesms.
Activities should be represenicd by nouns or verbal nouns. Ex: COOKERY  {not *Cook”™)
: - | '
If the use of 2 noun to indicate an activity introduces a latent ambiguity, a qualifying
phrase should be appended to each term. '

4) Verbs'

: ' i
" Example:  GOVERNMENT (activity) |
GOVERNMENT (persons} :
_ _ : |
4)- Abbreviations and Acronyms _ _ |
_ ~ Abbreviations and acronyms should not be used as preferred terms except when they
are widely used and readily understood within the ficld covered by the thesaurus. Many
acronyms and abbreviations are homographs, and the full forim of the namé should therefore
function as the preferred term, with a reciprocal reference from the abbreviated form.
' ' I
i
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. Example: WORLD HEALTH ORG_AN]SAT-ION
- UF WHO - . S 4
WHO USE WORLD HEALTH ORGANISATION'

Abbreviations and acronyms may fﬁpnction as preferred terms if they have become so
well established that the full form of the name is rarely used or is generally ignored. Reciprocal -
references should still be made between the full term and its abbreviation, i

Example:  UNESCO |
- UF United Nations Educational, Scientific and Cultural Organisation

United Nations Educational, Scientific and Cultural Organisation
USE UNESCO ' '

5)  Choice of Singular or Plural Forms

The decision to adopt singular or plural forms as indexing terms is likely to be affected
by factors such as pre-coordinate/ post-coordinate indexing system used by the organisation
and cultural factors. In order to avoid ambiguity where the singular form can refer to different ]
concepts, one of which could be distinguished by expressing it in the plural. The terms can be
divided into those that represent concrete entities, and lhus@efer to abstract concepts.

in

Nouns that represent concrete entities can be did two further categories: .
(@) Count Nouns, ie names of countable objects that a bject to the question ghow many?”
but not ‘how much?’. These should be ex as plural. Example: DOCUMENTS,

- POLITICAL PARTIES ' - .
(b)  Non-Count Nouns, c.g., names tena or substances which are' subject to the question |

of g
of ‘How much ?°, but not ‘I@uny?’. These should be expressed as singulars. Eg:
PAINT, QUARTZ, STEAM : -

- The names of abstract concepts, e.g., abstract entities and phenomena, properties, systems
of belief, activities and -disciplines, should be expressed in their singular forms. '

Exﬁmp[es:

Abstract entities and phenomena: PERSONALITY, WINTER
Properties: BRITTLENESS, OPACITY, SOLUBILITY

~ Systems of belief: MARXISM, SHINTOISM '

* Activities: IMMIGRATION, RESPIRATION

- Disciplines: SOCIOLOGY, LIBRARY SCIENCE

7}  Homographs

 Homographs or polysemes_ (sometimes referred to by the broader term ‘*homonyms’) are
words with the same spelling but different .meanings. When homographs are encountered, each -

term :should be supplemented by a qualifying word or phrase.
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Example: CRANES (birds) | o
CRANES (lifting equipment)
8}  Choice of Terms B
| a) Spelling: The most widely accepted spelling of words should be adopted. A
reference should be made from the variant spellings to the preferred form,

Example: Romania USE ROMANIA _ _ |

b) Loan words and transiations of loan words : If the loan word is more v\jidely accepted,
they should be incorporated If the translation becomes weli-established, this should be preferred.
Reciprocal references should be made between the preferred and non-preferred terms.

. ) | .

Example: X-RAYS UF Roentgen rays ' S

¢) Slang terms and Jargon : When a slang or jargon term emerges ak an alternative
to an existing and well established term, the established term should be chosen as the preferred
term and the slang term shonld be admitted as a non-preferred term. | '

‘Example: ASSQCIATION FOOTBALL Soccer |
' Soccer USE ASSOCIATION FOIBALL |

d) Common names and trade names‘oduct is frequentlyknown by a widely -

recognised trade name. Where a suitable cotn ame also exists, this should|be adopted as
the preferred term. '

. | |
Example: POLYE NE UF Polythene |
i Polythene NJSE POLYETHYLENE |

- ¢e) Popular names ana tific names: The most likely to be sought by the users of the
~index should be; preferred over the other form. “Penguins’ might be chosen as. the preferred
term in a general index and its scientific equivalent, ‘Sphenisciformes’ may be preferred in a
zoological index. ' ' : | :

_ f} Place names: The name preferred should be most familiar to the vsers of the thesaurus.
Preference should be given to the official rather than the popular name. _
. e i
Example: NETHERLANDS UF Holland |
Holland USE NETHERLANDS _ !

:g)'Proper names of institutions and persons: These terms are frequently ekcldd’ed from a
thesaurus, when included they shotild be recorded in their untranslated form. The names of
international organisations should be expressed in their best-known forms.

' ' o : |
%) - Compound Terms R : |

- The establishment of procedures for dealing consistently with compound teyms introduces

one of the most'difficult areas in the field of subject indexing. A general guideline of factoring
_ _ . N
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a compound term into separate components may not hold good in all circumstances. Therefore. -
ceriain ferms have to be retained in its pre-coordinated form as per the context.

a).Semantic and Syntactical Factoring: There are two techniques for factoring (i.e.,
anaiysing a term 'mto separate mcaning elements) are recognised in indexing.

Semantic facmmw A term which represents a compiex notion is re- exprcssed in the
form of simpler or definitional elements. each of which can also be occur in other combinations
to represent a range of different concepts.

Examp}e: ‘Thermometers’ conld be expressed by a combination of three terms:
TEMPERATURE & MEASUREMENT & INSTRUMENTS

This iechnique is not reconunended as it leads to a loss of precision in retrieval. When
a compoeund term has become so familiar i common use (eg: Data Processing), the proper
names {eg: United Nations Organisation), and the terms in which the difference has lost its
original meaning {eg: Lawn Tennis) ete. should be' retained as compound terms.

Symiactival facsoring : This technique is applied to compound terms, i.e., terms which
are amenable 10 morphological analysis into separate components, each of which can be accepted

as an indexing term in its owa right. For example, ‘B.nldmg onstruction’ can be expressed as
‘Buildings” and “Construction’.

Butiding Construction
USE BUILDINGS & CONSTRUCT!
8.6.2 Deciding on Interrelationshi sa@ﬁg Terms

As you are learnt that a thesaurus

a controlled list terminology for a given subject
area and shows rejationships amo Ig terins. Tt displays two types of relationships and they
are - hierarchical and non—iﬁerarchn_ hierdrchical relationship, there are two types, namely,

genus-species and part-whole. The non- ]‘lleralbhl(:di relationship can be further divided into
equivilence and associative relationships, :

These relationships can be shown through a chart as given below:

Concept Relationship
]

| | 7

Hierarchical _ " MNun-Hierarchical
Relaifonship (IR} Relationship {NHR)
! ' '
j .

— T |

i .’ . .
Ueaus-Species Part-Whole Eguivaience Associative
" Relationship Relaijonship elationship Relationship

[:qu} {L‘omept 2ziationship in a Thesaurng

tol



|

_ : i
In constructing a thesanrus, it is necessary to understand various problems arising out of -
word forms in order to decide the above relationships. The compiler of a thesaurus needs to
be aware of these problems, since they are likely to affect some of the decisions regarding the

entries at a later stage. _ |

I - Eguivailence Relationship |

The equivalence relationship implies the control of the syncnymy th:lrough preferred
and non-preferred terms. The preferred terms arc the terms used consistently fo represent the
concepts when indexing. Sometimes, these terms are also known as ‘Descriptorls’, ‘Keywords’,
‘Main terms’, etc. The non-preferred terms are the synonyms or quasi-synonyms of terms,
which are not assigned to documents, but which are provided as entry points iz a thesaurus or
alphabetical index. The user being directed by an instruction (i.e., USE or SEE) to the appropriate
preferred terms. Sometimes, these terms are’known as “Non-Descriptors’. These non-descriptors
are also referred from the preferred terms by the instruction, i.e., UF (Used For): Lei us
examine some of . these relationships in detail. ' |

1) Synonyms: Synonyms are the terms whose meanings can be rcgarded as the same
in a wide range of contexts, so that they are virtually mterchcmgeabie Some of the

more common classes of synonyms are given below: :
|

{a1) Terms of different linguistic orig '
Examples: POLYGLOT, M LINGUAL !
. |
(b)  Popular name and sci_clme i
Examples: ASPIRIN: A LSALICYCLIC ACID
{c) Common ng a rade names -
: Examples:@ﬁM FLASKS; THERMOS FLASKS

|
(d) Varia@e for emergent concepts |
Examp HOVERCRAFT; AIR CUSHION VEHICLES
I
(e} Current or favoured terms vs outdated or deprecated terms

Examples: DEVELOPING COUNTRIES UNDERDEVELOPED
CCUNTRIES |

| .
(f) Variant spe]]mgs, including stem vartants and irregular plurals
Examples: ROMANIA; RUMANIA; ROUMANIA_
|

(g) . Terms originating from different cultures sharing 2 s.ommlon language
Examples: FLATS: APARTMENTS

¢h) Abbreviations and full names
- Examples: PVC; POLYVINYL CHLORIDE _ |

(i) The factored and uhfz:ctorcci form of a com?’ound term
Examples: COAL & MINING; COAL MINING _ !
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2)  Quasi-Syronyms: These are the terms whose meanings arc generally regarded as

' different in ordinary usage, but they are treated as though they are synonyms for
indexing purposes. One user looking documents on one concept may also retrieve
all documents on the other concept.  Example: WETNESS; DRYNESS

The equivalence relationships are recorded in the thesaurus entries by choosing a term
from the synonymous terms as a preferred term 7 descriptor dand the others as non-preterred

{Lrms.

Example: DEVELOP}NG_COU'NTRIES
UF Underdeveloped Countries

Underdeveioped Countries
USE DEVELOPING COUNTRIES

)

Il Hierarchical Relationships

-The a priori veiationships between concepts {e.g., as ‘broader’ and narmwer)a]e of
two kinds, namely, Genus-Species and  Whole-Part Relationships. The ecarlier is universal in |
every information retrieval thesauri, while the later is. mosily, adopted for the thesanri of
biological and medical sciences. The advantage of hierghical order in thesauri over
classification schemes lies in accommodating the po!yhiefa@#hen a descriptor-has two or

more broader terms.
Example:  AIRCRAFT O

?,

By paylioad.
FREIGHT AIRCH

PASSENGER AIRMRAFT
By user

CIVIL AIRCRAFT

MILITARY AIRCRAFT

1) .The Generic Relationship: This relationship dentifies the link between a L](lb"a o
alegmy and ity members or x;euu

If it s considered necessary, the generic relationship can be identificd by the abbreviations
BTG (Broader Term Generics and NTG  (Narrower Ferm Ceneric) or their equwa]unta n
other languages. .
Example: RATS
BTG RODENTS

RODENTS

-
NTG RATS

When a term belongs 1 a long and complex hierarchy it may be useful to indicate more
than one level of subordination and/or superordination. In some thesauri the top term (TT) in
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BTP (Broader Term Partitive) and NTP (Narrower Term Partitive) as shown below:

the hieraréhy as well as the immcdiate broader term (BT) are also shown. Likewise, the

‘broader term on first level of superordination, ie.. next level (BT1); the broader term on second

level of superordination, ie., higher level (BT2}; the narrower term on first level of
subordination, ie., next level (NT1); and the narrower term on second level of subordination,
ie., lower level (NT2); are also shown in the thesaurus entries. ' |
: ' | :
2} The Pari-Whole Relationships: This relationship covers alimited range of situations
where the name of a part implies the name of 118 possessing whole in any context. The terms
can then be organised as a hierarchy, the name of the whole serving as the supgrordinate term,
and the name of the part as the subordinate term. This applies to four main classes of terms.

(a} Svstems and organs of the body: |

Example: CIRCULATORY SYSTEM
' CARDIO-VASCULAR SYSTEM
VASCULAR SYSTEM - |
ARTERIES : |
VEINS ' |
If considered necessary, the partitive relationship can be shown with the abbreviations

I
CARDIO-VASCULAR SYSTEM : |

" BTP CIRCULATORY SYSTE@ I
CIRCULATORY SYSTE |
ars

' NTP CARDIO-VASC R §YSTEM
. . |
(b) Geographical locationg: _ i
Examp'le: i
' ANDHRA PRADESH

HYDERABAD _ !
VISAKHAPATNAM

~¢)  Disciplines or fields of discourse: : R !

Example: =~ SCIENCE
' . BIOLOGY |
BOTANY i

ZO0LOGY

(d). Hierarchical social structures: . |

Example: ARMIES
CORPS
DIVISIONS
BATTALIONS
REGIMENTS
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IIT Associative Relationships

‘The association relationships are the non-hierarchical relationships among the preferred
terms, which are of diversified nature in various thesauri. The preferred terms are related to
-each of the associated terms (RTs ie., Related ‘Terms) in an unspecified manner, but shown
primarily to suggest other approaches that might be taken in conducting a search. A. -
Neelameghan (1975) has identified and enumerated twenty-nine different types of non-
hierarchical relationships, while T.N.Rajan’s study on Thesaurofacet has categorised the non-
hierarchical relattonships into five types. However. the RTs function in the same way as
alphabetical indexes to classification schemes in displaying the *Distributed Rclatwes

_ Two kinds of terms can be linked by the associative relalmnshlp (a) lhose that belong
to the same category, and (b) those belonging to different categories.

(a) Terms belonging to the same category: A user seeking documents on one of the
terms should be reminded of the other terms. These links are shown only in the alphabetical
parts and are not indicated in the hierarchies.

Ex.ample: SHIPS BOATS
BT VEHICLES : BT VEHICRES

RT BOATS RT SH

(b} Terms belonging to different categories: belonging to different categories
can be associated with regard to situation, opeﬁion-o action to which both of them belong.

i} A discipline or field of sﬁmf}Q;he bjects or phenomena studied:
AESTHETICS _ BEAUTY .
RT BEAUTY N : RT AESTHETICS

i} An operation or process and its agent or instrument:

DATA PROCESSING COMPUTER SYSTEMS
RT COMPUTER SYSTEMS RT DATA PROCESSING

i) An action and the product of the action:

WEAVING CLOTH
RT CLOTH : RT WEAVING

iv) - An action and its patient:

" IMPRISONMENT : PRISONERS
RT  PRISONERS RT IMPRISONMENT
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v)  Concepis related to their properties: !

POISONS - TOXICITY
RT TOXICITY RT POISONS !

vij  Concepts related to their origins: !

INDIA | INDIANS |
RT INDIANS RT INDIA |

vii) . Concepts linked by causal dependence:

DISEASES PATHOGENS |
RT PATHOGENS : RT DISEASES

viti) A thing and its counter agent: !

PESTS _ PESTICIDES |
RT PESTICIDES RT PESTS |

viii) ~Syncategorematic phrases and their em%f.f.r HOHIS! '
: : | _ |
_ MODEL SHIPS HIPS |

RT SHIPS O RT MODEL SHIPS
. ' |

8.7 EXAMPLES OF T | |

i
A number of libraricyand u rmatlon centres focussed their attention in designing
information retrieval thesaur% 1960s and 70s. While some LICs developed their own thesauri

- for their limited use, some orgaMsations deveioped thesauri and made them available in published

form in {*aryin'g levels of subject spectalisation. The pattern of structure and format differ from

~ thesaurus to thesaurus. Let us éxamine the salient features of major information retrieval thesauri. .

1) Thesaurus of Engineering and Scientific Terms (TEST) o
S |
- The TEST is known 10 be the largest thesaurus, both in coverage and use, so far developed.
It was compiled with the contintous efforts of a tzam of over 300 scientists and engineers and
published in December 1967. It is originally based on the Thesaurus of Engiiicering Terms
published in 1964 by the Enfrmcus Jomt Couinci! (USA) : . | :

The TEST includes 17,180 descriptors or index terms with 5,554 lead-in terms or
references. It shows inter-term relationships. such broad terms, narrow terms and related terms.
In addition to Alphabetical Part (main part), it has one Hierarchical Index, a Permuted Index
and a Subject Category Index. It also displays the numbers against each descriptor, indicating
the COSATI (Commlttec on Scientific and Technical Infcrarml]on} Subject Category fields and
groups.

|

[

|
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The Hierarchical Index displays two or more levels of narrower terms (lower links). The
Permuted Index provides additional approach points {lead-ins) to the individual terms of the
compound terms. The Subject Category Tndex helps as classificatory aid and it is based on

_COSATI Subject Caiegory List. '

2)  Thesaurofacet

The Thesaurofucer, a thesawrus and faceted C'!asse_‘ﬁcatiop. for Engineering and related
- Subjects was published by the English Electric Company (EEC) in 1969. It contains 16000,
~index terms with 7000 additional lead-in terms or references. As the subtitle indicates, the scope
of the thesaurus is mainty the engineering and related subjects of interest to engineers.

As discussed in Section 8.4.1 Types of Thesauri, a thesaurofacet is a thesaurus integrated
with a classification scheme. The Thesaurofucet used the fourth edition of English Electric’s
Classificarion for Engineering. The classification part of the Thesaurofacet can be used
independently as a !ibraFy classification for shelf arrangement and for other purposes, The
Thesaurus part *shows the relationships of concepts through the BT-NT-RT structure. Class
numbers are indicated against the descriptors in the thesaurus part. Some of the RTs or NTs are -
shown with an ‘A’ in brackets indicating the position in the additional hierarchy, The class
numbers derived by synthesis are shown by the use of synth, and an S pfeceding the comstituent
terms.

3)"  Information Retrieval Thesaurus of Educ z@ erms

Information Retrieval Thesaurus of Ed it Terms of the Case Western Reserve
University was published in 1968, The thesgurus\E organised into three inter-related paris: 1)
Alphabetical Array, 2) Faceted Array, a rmuted List of Descriptors. In the Thesaurus
Part, the display of terms include Used For t s, Narrow Terms and Related Terms. An elaborate
Scope Note (SN) is also included t ach descriptor. Numerical RTs are the special feature -
of the Thesaurus. which direct the us from the descriptor to the relevant part of the Faceted

Array (a classified display). The Thesaurus later became the base for the famous Thesaurus of
ERIC Descriptors.

4)- Roots Th esaurus

Roots Thesaurus was published by the British Standards Institution. It is based on Roget’s
original principle of systematic list, accompanied by an alphabetical display. It is very difficult
to see any fundamental difference between the Roots Thesaurus and Thesaurofacer. as far as the -
structure is concerned.  The main sequence is systematically arranged using an upper case
letter notation. Notation is semi-hierarchical. Tt uses mathematical symbols: < (Broad Term), >
(Narrow Term), — (Related Term), %< (BT in alternative hierarchy), = (Non-preferred Term/
Synonym), —> (USE), + (Term used to synthesize a given concept), ** (Synthetised Term}, [...]
Scope Note, (By...) Facet indicating the structure of the main sequence not used for indexing
purposes, etc. The Roots Thesaurus is intended to be a computer-based multilingual system.
French translation is available. '
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5} . OECD Macrothesaurus . _ |

OECD Macrothesaurus: a basic list of economic and social development :rerms. {Engiish
edition) was published in 1972. It is the revised edition of the Aligned List of Descriptors, a
“muitilingual compilation. published in English, French. German' and Spanish. I} was compiled
by various important international organisations and the updation is done by qN Family, The
headquarters of the Macrothesaurus is based at the International Labour Organisation (ILO).

The Macrothesaurus is a bilingual compilation covering the subject ﬁe]d:s of economics
and social development. It is alphabetically arranged, taking English terms intc consideration,
There are two parts: 1) Alphabetical Thesaurus, and 2) Thesaurus by subject Li"lelds. Both the
parts provide BT-NT-RT structure. The second part provides a hierarchical displlay of terms.

6) Unesco Thesaurus |

 Unesco Thesaurus: A Structured List of Descriptors for Indexing and Retrigvin g Literature
in the fields of Education, Sciences, Social Sciences, Culture and Communication was compiled
by Jean Aitchison and published by Unesco in 1977. It has been designed as a working tool of
the Computerised Documentation System of Unesco. It is used in the formation of CDS database
and for retrospective searching and SDI services. |

The pattern of structure of the Unesco szesaQ some exient fo]iows' Thesaurofacet. -
The compilation is in two volumes: 1} Inirodu the Classification, Thesauru's, the Permuted
~ Index and Hierarchical Display of Terms: a iphabetical Part. The Thesaurus contains

8,500 descriptors. ?\ | : |
7)  INIS Thesaurus - - o

. The INIS Thesaurus blished by International Atomic Energy Agenc)i(, Vienna, 1973.
It is based on the earlier thes . namely, the Furatom Thescurus, It was comptled specifically

for the decentralised preparation of input 1o the INIS. |

" The unique feature of the INIS Thesaurus is the use-of ‘terminologicai charts’. The purpese .

of the terminological charts is to display the descriptors in the context of their hierarchical and

other semantic refationships. The terms are grouped into clusters. Under the broadest term of

each clusier, the other terms are arranged in smalier boxes. The ciusters re connected by lines:

~ of various thickness, showing the “see also” and “related term” cross references! The Thesaurus

follows the usual BT-NT-RT pattern in its structure, however the indication of the levels of BTs'

and NTs by indention {Eg: BT1, BT2 and BT3: NT1, NT2 and NT3) in i.jhc.aiphhbctica]'dis;)l.ay
of terms helps in identifving the importance of the descriptor in the subject. | '

. 8) Medical Subject Headings (MeSH) ' _ : |
: _ : |
“Though the title is fashioned as a subject headings hist, MeSH is athesaurus. it is published
as Part-2-of Index Medicus In January each yeuwr. It is used in the computeribed services of
MEDILARS, where it is possible to prepare specific search forraulation by co-ordinating a number
of terms and other tags. An annotated version of MeSH is also publishied for use in MEDLINE.

_ l
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The display pattern of the inter-term refationships in the eSH differs from the usval BT
NT-RT nomenclature, The main device used for showing relationships is a full hierarchical
classification scheme. Bach descriptor in the Alphabetical Part carries a notational tag and a
category number, The category numbers are given in parenthesis after the terms. These numbers
direct the user to the Category List. Category Lists ae hierarchical displays or ‘Tree Structures’,
In some cases a term may cecui under more than one category and hence. two or more numbers
are found in the parenthesis. XU and XR indicaie “see under’ and ‘see aiso related’ (headings:
respectively. ‘x” mark indicates that this is a minor descriptor, it is used as an indexing term in
MEDLARS, but not 1n fndex Medicus.

The annotated version of AfeSH coniaing the headings with fuller scope notes, historical
notes and search notes. The ‘new headings’ replacing the ‘previdusly indexed under headings’
are given ti every publicaiinn

9y Ofher Informaiion Retrieval Thesauri

There are a nurnber of thesauri published etther by the organisations or individuals. Some
of them are listed below:

Spines Thesaurus (published by UNESCO under UNISIST project)
FNSPEC Thesaurus (Institetion of Electricul Engineers, 1.8gdon)
FUDISED Mudeilingua! Thesaurus

CE Fhesoirus of Inrermaitonal Oubq;m onal Safz

& [ttt (TLO. Genev)

3.8 LET US SUM UP

Let us recapitulate what has heen i bin this vait.

* Ther terim “Thesaurus’
dictionary entitled, Thesau

oduced in 1852 by Peter Mark Rogel through hig
S of English Words and Phrases.

Thesaurus entered LIS field m the easly 1930s through Helen Brownson paper at
the Dorking Conference and H.P Luhr’s  *“Word Association Matrix”.

Tlesanrus 1s a controlled and dynamic vocabulary ol semantically and generically
refated terms which covers u specific domain of knowledge.

‘There aie three kinds of welationships ars shown in a thesaurus. They are hierarchical,
equivaience and assoctative relationships, '

uf iy information retrieval systems.

UMISIST Guidelines for Establishment and Deveiopment of Monolingoal Thesawrt
recomimands the methods of treatment of word forins and constr uction of thesauri.
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8.10 ASSIGNMENT

B Select a small subject area in which your organisation is interested and compile a
microthesaurus, Test it on a selected collection of docum ents relating to that subjn,ct
field.

7). Compare any iwo thesauri availeble in vour organisation or accessible to you.

811 MODEL EXAVINATION @UL%T{ JNS

i ESSAY QUESTIONS

) What s s thesuurns 7 Describe the structure of a thesaurus entry with an example.

2y Diseuss E%nf‘ weibods of treating the ierms in a thesaurus as recommended by
UNISIST  Giidelines for establishing and development of monolingual thesaurt.,
3y EHxplaty in deiadl the method of constructing a thesaurus,

¥ SHORT NOTES

ay  Syniactic gnd Semantic factoring

by Salton’s Principles
oh Thesaurus Form
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BLOCK - IIT : INFORMATION STORAGE AND

RETRIEVAL (ISAR) SYSTEMS

The Information Storage and Retrieval (ISAR) Systems are concerned with two important
components - Storage and Retrieval. These two activities are interdependent as retrieval is
dependent-on how data/information is stored. The ISAR is a process concerned with the selection,
representaiion, storage, organisation and accessing of information items to meet the specific

-requirements of a user community. The basic components that are integrated into an ISAR

system are information content, utility of resources, users, documentary resources, performance

- resources and economies. The designers of the ISAR systems need to consider three basic

activities, i.e., information resource building, database creation and maintenance, and information.
retrieval and dlsqemmatlon : ' '

File organisation is one of the important aspects of an ISAR system. In library and
information centres, the data stored about the documents is descriptive and exhibit specific
characteristics of repeatable fields and many fields are with varying length. These diffeerences

- in file and record organisation play a crucial role in mainienance and rétrieval process. Some
~ database management system (DBMS) applications for integrated library automation are det;lgnf:d

and developed using variable Jength record descriptions.

Evaluation of 1ISAR systems is carried out ig 1s of Systems.cffectiveness evaluation,
Cost effectiveness evaluation and Cost-benefit evaluligiogf The methods of Systems Effcctiveness
evaluation concentrate on the user requirem Coverage, Recall, Precision, Response time,
User effort, Form of output, ete. are the basic t—%s in understanding the system effectiveness.
However, a great deal of effort has bee io develop other means of evaluation, i.e.. fallout,

- selectivity, specificity, novelty, noise, el

There have been several ex ents and case studies undertaken towards evaluation of

ISAR systems. The first experiment, namely, CRANEFIELD I, compared the efficiency of four

indexing systems and associated file organisations in terms of Recall and Precision ratios. In
CRANEFIELD 11, the components of indexing language and the effects of various components
on overall system effectiveness were studied. Later various case studies have been undertaken
for the evaluation of operational systems (FAIRS and MEDLARS), evaluation of experimental
system (SMART) and evaluation of expert system based user interface (MEDLINE-
CANSEARCH) and evaluation of the effectiveness of user interface, which have been discussed
in the last part of this block.

In the present block, there are four units, viz.,

Unit-9 Information Storage and Retrieval (ISAR) Systems

Unit-10 7. File Organisation in ISAR Systems .
Unit-11 Evaluation-of ISAR Systems - Methodology
Unit-12 .: Evaluation of ISAR Systems - Experiments and Case Studies
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UNIT9: INFORMATION STORAGE AND
RETRIEVAL (ISAR) SYSTEM - AN OVERVIEW

Structure
8¢  Aims and Objectives
9.1 Introduction

9

]

Information Systems
9.2.1 ISAR Systems
8.2.2 DBMS

923 MIS

9.24 DSS

9.2.5 QAS

9.3 ISAR Systems - Objectives and Functions

9.3.1 Objectives and Functions
9. 3 2 Knowledge and Skills required | by the Desig

9.3.3 Records in ISAR Systems
- 934 Factors Influencing the Design O

9.4  Types of ISAR System ?&
89.4.1 Reference Retrieval Systhﬂ
942 Data Retrieval Systen _
- 9.4:3  Tact Retrieval Sysle%
9.5  Components of an ISAR System
9.5.1 Document Selection Sub-System .
9.5.2 Dala Input and Validatioon Sub-System
9.5.3 Indexing Sub-System
9.5.4 Vocabulary Conirol Sub-System
9.5.5 Search Sub-System
9.5.6 Output/Report Generation Sub-Systen
8.5.7 System Usage Moniioring Sub-System
9.6 Five Laws vis-g-vis ISAR Systems
9.7 Let Us Sum Up

98 References and Further Reading

9.9  Model Examination Questions
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After siudying the unit you could be able to’ : ‘ o

9.0 AIMS AND OBJECTIVES

The unit aims to provide an overview of an Information Siorage and Retriéval (ISAR)
System, including its objectives, types and variols components.. |

- list out various types of information sysiems
- define information storage and retrieval systems
- explain objectives of an ISAR system

- describe. various components of an ISAR syste. i

9.1 INTRODUCTION |

Traditionally, librarians are concerited wiih document-based storage and retrie“\-'al $ystems,
which use the basic tools such as classification and cataloguing. These tools have been refined
over the years, but only to handie the macrodocuments. : '
As you have studied in the previous Biock of M Lourse, the indexing ls.ystems; were

4 e 1940s. They were purely manual. They
herefore. non-manipulative. They provided .
¢ 1940s and after period, thete were some
ey, post-coordinated systems. These systems
neidence and uniterm systems. |

major devefopments in indexing systems,
are flexible and manipulative. Eg: lc

. . |

The explosion of literat ' 1 the Yorm of microdocuments on the one hand and the growing
number of users demanding @ specialised literature/information have led 1o information
scientists to depend on advances iff technology and the techniques assoctated with it. Computernised
database creation and the sophistication in indexing techiniques have cased the problems of
storing and handling of large volume of data/ information and exploded the opportunity for the
realisation of retrieval systems with greatly enhanced capabilities. Therefore, the focus of the
information scientists for the recent past few decades is on the design and development of more
powerful Information Storage and Retrieval (ISAR) systems. '

Computer-based information systems came into being in the mid-1960s. These were oit-
line and used batch process systems and basically tape ornented. The era of on-line mteractive
information systems started in the late 1970s. |

| 9.2 INFORMATION SYSTEMS

Compuler-based information systems can be categorized into:

- a) ._In:formation Storage and Retrieval (ISAR) Systems,
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b). Database Management .Systems (DBMS),

) | Management Information Systems (MIS),
d)  Decision Support Systems (DS_S); and

S Question-Answering Systems (QAR).

All these systems exhibit similarities to some extent in the area of information processing
~but differ in their functionalities. '

 9.2.1 Information Siorage and Retrieval Systems

Many of the items found in an Information Storage and Retrieval (ISAR) system
are characterized by an emphasis on narrative information i.e. information being processed
consists  of documents, In this context, information retricval deals with the representation,
storage, organization and access o documents or representatives  of documents (documents
surrogaies  e.g. bibliographic references). The wput information is likely to include the
natural language text of the documents or of documents excerpts or abstracts. A query
put to the system usually yields a set of references which are intended 10 provide the user
with information about the items of potential interest. The usefudgess of an information storage
and retrieval system depends  crucially - on currency an feteness. New  items  are
constantly added to the collection to maintain currency, and collection coniains a large
proportion of the items of potential interest for compl @ - This implies that the data stored
in an information storage and retrieval system is  basic ~tatic ne. not supposed 1o change
and hardly any item is removed from the Syst r example, in a system that captures
bibliographic references, an entry is made of g docWment and time is not going to change the
values stored i.e. the author, title, publisher er details will not change. In information:
storage and. retrieval systems. fast retrievaMgf information predominates data redundancy
control or . disc ‘space conservatio & objective s achieved by keeping the information
about an item included in the sys L one place ie. in a single record and providing
multiple access points to this item through indexes. ' '

922 Database Management Systems

Dafabase -Management Systems (DBMS) are concemed with the storage, matntenance,
and retrieval of data facts avatlable in the system in the explicit form. That is the information
does not appear as natural language text but is available in the form df specific data elements
stored in tabies. In a database environment, each item or record, is thus separated into several
fields, and each field contains the value for a specific characteristic or attribute identifying
the corresponding record. Specific values of these characteristics or attributes are used as
identifiers for the individual records. For example in an information storage and retrieval system -
dealing with bibliographic descriptions, affiliation of an author may be included in a single
field as 2 continuous text, but still is searchable throngh . specific indexing techniques
adopted by these systems. But in a DBMS environment the sawe affiliation field is
decomposed  into muitiple data elements such as Department name, Institute name, Streel,
City, country and PIN code ete. In contrast to information storage and retrieval systenis,
the data is dynamic i.c. supposed to change frequently ( e.g. circulation system in a library -
where the stas of a document changes frequently as ‘in issue’ or ‘on stack’),
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The processes ii.volved in a database management system include he sterﬂge and retrieval

of data, the updating or deletion of data, the protection of data from unintentional or deliberate
damage or misuse, and the transmission of data to remote users or other dat%t management

systems. The output of the system may consist individual records, portions of'records, tables.

or other arrangements of the data (not set of references). Each search requcst' must state the

specific valves of identifiers for the records of interest and the retrieved information will

include all records which maich the stated search request exacfly. For exam[;lale, in banking

“operations a search for a specific consumer should exactly match with the database record
~ before a credit or debit transaction takes place. As data privacy and precise record retrieval
- predominate the DBMS applications, the software provides several sepurity'mechanisms at
database, record,- field and process levels and several standardization princ'ip]es and data
integrity checks for data validatien. The information contained in database management
systems include a good deal of numerical data, and statistical and computationél facilities are
also provided to manipulate the numbers. ' :

9.2.3 Management Information Systems |

In an organization usually different databases are created and maintained to meet the
“specific data processing requircments of the departments ie., individual data files were
created and different DBMS are applied, often running on different computers, to meet the
needs of various business activities such as accouniing, \gersonnel, marketing, and production.
As these systems proliferated, there deveioped a grgvige realization on management’s part
that, if properly integrated, some of the data d to support functionally ofiented clerical
processing could be used to support manage¥gentiecision making. the notion of gathertng
and processing data from multiple sou to make them useful for decision making is

video terminal presentations: In eitNgr case they will have been designed before tll"ley are actually
needed. Activities of bot erating and middle management levels are likely to be
supported by the managemen yrmation systems.  In this context a'managem;L:m information
system is a DBMS taitored to the needs of managers. The functions perform'eﬁ by a manager
in a given corporation depend on the availability of many kinds of data. Information leading to
the choice of possible alternatives by the manager presented in terms of rangés of values of
a particular aitribute is of particular interest. In management informationl systems , the
information is subjected to special processing not normally available n 'the database
management systems. ' i

E.g.: Inventory replenishment-decisions and inventory policy decisibns  would be
supported by reports describing stock levels and product demand: information developed from
data drawn from order entry, material management, and marketing resources.

%.2.4 Decision Support Systems
. ' |

The operating management activities supported by DBMS in a spéciﬁc al_Lea and the pre-

specified decision tasks supported by a management information system providé two examples

of structuyed decision activity. This is the easiest problem to approach with a computer system

because the ousputs and inputs can be determined, designed and tested beforé the system is
. ' " |
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implemented. Many of the decisions made at middle management level and most of the
decisions made by the upper management are less structured. -

_ Unstructured  decisions iend not to be ' repetitive: ‘decisions based . on the same set of
facts and analysis procedures are not likely to be made on periodic basis. Decisions to
ranufacture a new product and capital investent decisions are likely to be in this category.
In fact, these high level decisions such as choosing where to locate a new plant may be-
made only once or a few times in the life time of an organization, :

“The input of management and staff knbwicdge, insight, intuition, and specialized
expertise is necéssary to make - these major decisions that fall into the unstructured category.
In these systems a single cooperating structure that includes information retrieval systenis,
database management systems, statistical analysis systems, computer graphics systems and
other technical capabilities like medeling (simulation models, models of ‘operattons research),
collectively provides a friendly interface in support of the decision making process. Decision
support systems exist on a limited basis for narrow ranges of users employing databases in
resiricted subject arcas, '

9.2.5 Question-Answering Systems

Thse systems provide access to factual information 4 aYatural language setting. The
stored file often consists of farge number of facts relating to speefal areas of interest; together
with general world knowledge covering the context wi hich conversation between persons
usually takes place. User questions may be receivedN@# natural language form, and the

system responses may also be furnished in natd guage formulation. The task of the
question-answering system consists in  anal ing e user query, comparing the anal"yzed-
query with stored knowledge, and assem uttable response from the apparently rélevant
facts. .

9.3 INFORMATION ST GE AND RETRIEVAL
(ISAR) SYSTEM - OBJECTIVES AND F UNCTIONS

_As the name indicates ISAR systems are concerned with fwo important aspects: storage
and retrieval. These two activities are interdependent and inseparable as retrieval is dependent
on how the datafinformation is stored. Information retrieval is an activity tnterposed between a
potential user of information and the information collection itself. The information (retrieval)
system captures the wanted items and filters out unwanted items. _

9.3.1 Objectives and Functions of an ISAR System

Thé aim of an ISAR system is to provide right information at the right time in a right
form as desired by the information seeker. This is not a simple task. The end-users are not aware
of-the problems and complexities of information access, storing/organising and retrieving it.
The designers of information systems take considerable amount of difficulty in making the
system readily accessible to the seekers of information. According to M.L. Pao (1989), for
service urié,n_ted Systems, USer’s input is an important consideration to be incorporated in setting
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he overall objective for the system. There may be several classes of objectives. They should be
anked according to priorities. The objectives are also associated with the iunetlons of an
information retrieval systems. Pao (1989} identified the following types of objectives to be
considered in relation to information refricval system:

* - Information content of information resources collected I
- .. - - . |
* Utility of information resources
* Users . ' : |
_ |
* Documentary resources
* Performance resources : o |
i

* Economies

The Information Contenr of an information retrieval ‘system may be sdibject oriented,
mission-oriented, multidisciplinary, or interdisciplinary. For example, the National Medical
Library is concerned with all aspects of medical sciences. A database produced by a rural
development mstitute concerns with several subject areas, such as economic, sociology, public
administration, educatiosn, health, technology, eic. In faag, information retrieval Jsystems exist to

- provide information resources to the users. |

Utility of the information records colld
system. To promote on-going research irythe su
potentially useful information to users or
their subject fields. This serves cur
have different kind of ntliey in |
Online information systems

; the primary concern of any information
area, the system has to acquire and provide
tinuons basis so that they are kept up-to-date in
awakeness function. The indexing and abstracting services
e bibliographic references relevant tol users’ interest.
M databases serve  providing information. instantly.
|
© Identification of Users ¥or user groups is the most obvious objective that peeds to be
defined. Often the intended user groups may vary with that of actual user groups. For example,
the intended users of a medical information system are clinicians and biomedical researchers,
but it is used by the librarians (as intermediary), biochemists and other heaWth professionals. An
IR system should have a ';pecnﬁe User groups: |

~

After identification of information resources, their utility and -user grOL!Jps, IR system
needs to determine the documentary resources. Tt also includes the depth of subject coverage,
type of documents, years of coverage, languages, etc. of the documents. Users needs, storage
limitations, financial resources, personnel requ1remenls etc. often lmpose (.utdm’ restrictions on
the decisions taken by the designers of IR systems. - 1

_ - Performance criteria is the key to design of an information retrieval system. Effectiveness
of the system depends on completeness, subject coverage and relevance of the m‘literial included
in the system. Most users do not know what to expect of an information retrieval system. There
are no commonly agreed upon criteria, however, relevance of the lnformdtlon speed of service,
and unit cost associated with it are cited as performance criteria. 3
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- Economics is often taken as the determining factor in many IR system designs. However, .
it should not bg the sole determinant factor. Most of the online information systems in the
beginning of their establishment subsidised their services as users could not afford the costs
associated with it. By. the 1980s. these online systems have become éommercially viable and
profitable systems. Today, most systems are operated by proﬁt.-m_aki'ng organisations also reflect
the increasing societal values placed on information.

9.3.2 Records in IR Systems
" The tecords in a retrieval syst.em. can be _-of several kinds:

1) "Quantitative or Qualitative data about variables of interest (e.g. statistical data on
population, food production etc.)

2} Texts (including illustrations) on every kind of subject _

3) :Drawihgs, graphs, charts, maps and other kinds of graphic material ( e.g. engineerin
' draivings,. Geographic Information Systems (GIS) -

4).  Computer programs

5} Description of objects - for example of minerals, @atory apparatus,  industrial
equipment etc. { e.g. brochures on differe s of equipment)

6)  Names and locations - of people, instituteg manlfaciurers etc. (e.g. Telephone directory,
Directory of manufacturers efc.) (?\ . :

7)  Bibliographic references - i.e. indi the identity and location of documents (e..g.'

Abstracting and indexing 1% AC) ' : :
These entities are represente an information system with the application of a

suitable software. The term ‘entity’ is widely used in information retrieval systems to
mean anydistinguishable object or concept that is to be represented in the system. The
storage, organization and access mechanisms also vary according to the type of entity that is
represented in ‘an information system. :

9.3.3 Knowledge and Skills requifed for Designers of IR Systems

- Information retrieval is a process concerned with the selection, representation, stbrage,
organization, and accessing of information items to meet the specific requirements of a user
'community. Therefore, the producers of databases study what type of information is generated
and how to collect and organise it to satisty the users needs. The information scientists working
with the database creation play a crucial role in designing the ISAR systems. They need to
possess certain qualities and skills. The essential skills and knowledge required by an information
scientist are - 1) Knowledge of the subject they are handling, 2) Current developments and
trends in subject literature, 3) Knoledge of the vocabulary control systems, 4) Users’ needs and
their information seeking behaviour, 5) Meth'odology of database creation and representation of
information in them, 6)° Methods of evaluating the ISAR systems.
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9.3. 4 Factors Influencing the Design of an ISA_R' System - |

|
Any information storage and retrieval system is designed ‘and developed to meet the

specific requirements of a user community. The factors that influence the system design are .

grouped into external and internal. . |

The external factors include: _ ‘ |

*  the requirements of the user community, o
. - |
*  ‘the types of documents that can meet these requirements
*  the sources of data - in-house ge.nermed, imported from external 501:1rces or both |
_* o exchangeability - serves in-house users only |

- exchanges data with other orgamizations using same ISR system .

- exchanges data with other orgamizations using different ISR system

If the proposed system is expected to import and export data, conversion |pr0grams that
-can map data elements of cxternal source into data elements of the internal sofirce and vice

versa are required. 0
. ’ i
: The internal factors include: |

: _ |
* - kinds of documents to be included (e.g, m@phs,joumal articles, theses, reports, patents

ete.) |

*  levels of descriptions of selected documents (e.g. monographic or analytical
level) - I.

* * Data elements to be ind @i for the description of the above types of documem‘; at

specific levels as per i temallondl standards

o skills available in the institute to design and dcvelop the system

' |

* users of the system and their skill levels i.e: meant for library staff or end users
. _ _ | |

* Searchability -Boolean, truncated, free text etc. §

9.4 TYPES OF ISAR SYSTEMS -

Information storage and retrieval systems may be grouped into three types based on the

~ content of the system: a) Referenceletneval systems, b) Document retrieval system«: and
c) ‘Fact remeval systems. |

' 9.4._1 Reference Retrieval Systems
. _ e |

In a Reference Retrieval System, a record is made for each document of interest with

brief descriptions of the document and location details. For example, an article published in a
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' Journal is included with author, title; and abstract details along with the journal name, volume,

1ssue, pages and year of -publication that help to locate the article. A search of the system
results in a set of references to the documents and not the document itself. Good examples
are abstracting and indexing systems. These systems heavily depend on secondary indexes to
provide multiple access points to the records in the system (e.g. to search the systemm by .
author, title, or subject terms). '

9.4.2 Data Retrieval System

In a Docyment Retrieval System, the full text of the document is stored along with
illustrations, tables, graphs etc. using specific software. A search on this system with the .aid of
indexes retrieves the total document usually in the form of images (e.g. journals published
in electronic form, computer-output microforms). ' '

9.4.3 Fact_' Retrieval System

The third kind of retrieval system 1s Fact Retrieval System, where the details of an item
of interest are stored in a specified format. For example; the directory of publishers
“includes data abowt the name, place, address and other details of each publisher.
Similarly, a-file containing the properties of chemical elements may include information on
atomic number, atomic weight and other properties of th& element. A search on these
system retrieve data or facts about the items included in @mm. It is also possible to
search the system on a combination of properties. '

9.5 COMPONENTS OF AN ISAW EM

The three basic activities of rmation storage and rei_ricval system are.
tnformation resouce building, databage creion and “maintenance, and information retrieval
and dissemination. To perform ¢ ctivities i an efficient manner, the system should
-“have an integrated set of compone odules). a document selection subsystem; a data
nput and validation subsystem; an indexing subsystem; a vocabulary control sub-system; a -
search sub-system for interactive and batch mode operations; a user interface that helps the
novice user in searching; an output/report generation subsystem; and a system usage monitoring
subsystem, : c :

9.5.1 Document Selection Sub-System

Documents/records may be selected manvally keeping in view the scope of the system.
If the system is supposed to import data from external sources, a profile with necessary search
strategies is created and exccuted at regular intervals to extract the relevant records. The
data elements of records extracted from an external source are to be ‘mapped into the data
elements “of the internal record structure and -conversion programs are to be run before
loading. ' ' ' -

9.5.2 D_ata Input and Validation Sub-System

Data may be entered in to the system in interactive or batch modes. Interactive data
entry is carried out with the ‘help of data entry worksheets, while specific utilities are used
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" to import data in batch mode. A set of rules may be embedded in to data definition so that
all the records are validated for the presence of mandatory fields, and opticnal fields based on
the type of document and the level of description before being loaded into the system. For
example, the validation procedures may check for the presence confercncc name,Iplace and date
if the document belongs to a conference; for the presence of Degree if |the document
belongs to a théses and so on, A-set of authority files may also be used to validate the data
entered. _ |
|
9.5.3 Indexing Sub-System
) |
The indexing sub-system provides one or more options to the designer such- as: indexing
entire fields, subfields, keys generated from multiple fields, sigaificant words in a continuous
text, indexing numerical values etc. Some software make provi';ion either to sclect a new field
for indexing or drop a field from the index with out disturbing the existing mde‘( The system’
may also. support soundex and plural control.The options used in indexing a field: plays a
major role while retrieval.
|

9.5.4 Vocabulai‘y_Contml Sub-System | |

An on-line thesaurus is used as an aid during indexing and retrieval operations. The
records havmg valid duscnptors are accepted by the system and others are re jLCth: The software
may also provide the facilities to index the records_ onNgreferred terms only, by swiiching
automatically from user entered non-preferred terthg Similarly, the system may switch
from non-preferred terms entered by the end uy ring a search process to preferred terms.
The browse facility of the thesaurus may the user with a set of broad, narrower,

synonymous, and related terms for a teggthat C1ps the user to form his search strategy in
precise manner. v : '

N

9. 5 5 Search bub«System Q‘ | |
Ti]e search sub-syste_rts: ]
. I

muitiple key searching with Boolean operators

] :
Free - text searching i.e. specific word/ word combmatlons proximityfadjacency or
phraqe ]1ke searching ' : |

- Wild card searching e.g. An"‘g’mﬁsm - i
Trﬁncateci searching - left/right truncations
: Hig?arch’icai searching w.ith. Lh¢ a.id of thesaurus
_Nu'rr.leric_al. searching e.g. dates and numerical ranges _
browsing indexes and thesaurus
search refinement by combining sets generated by any one of the above 0p$ions
|
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% sélci:tingf‘the most relevant records frbm a set." o
* oﬁng the records in a set on one of more keys_ -

* proflie bdsed searching in baicn mode

“ze vysrvrm thai support mremcr.r,ve mau;‘*mq are cate gonzed into; command drwen-
aystems, menu-driven systems, GUI (Graphlcal User Interfaces) based systems,

Command-driven systems degend on ahe user’s memory 1.e. the user should know exactly
the command t¢ be used and the syntax of the corumand atong with’ necessary parameters.
Any slg,qm variation may re subi in an error message. These systems provide the user with a
prompi to which 2 response iz made by a command line with necessary parameters or. a file -
name with user defined commands. '

In menu-driver systems,” i.e-'xt_menus with a list of options are. provided and the user
selects cne of the options either by typing & number or characier representing the option, or
by simply pressing the Enter key when a particatar option {5 highlighted. The selection of an
option raay lead (o an action or toa submenu. ' S - '

-Graphical user infeifuces ase dused an kymbcla icons, colours or patterns that represent
" un action/process instead of exi or descii iprions  of optiong Selection is made by a graphic

device such as a mouse. Graphic or text menu systems selgct My operation first followed by the
ODEU"I op which the action s to be carrwr! out. o

~In batch 'niode s‘ea"“hing, thc syatem a.\ o 'atore user profiles i.e. search
- strategies stored in the form of files and Tun 3 5i regular intervals { (e.g. 5DI 531\!1»63}

G55 @hiﬁuﬂ»&@p{}? "_"‘-en&raiiﬂ

_ The rapaft gcnﬂ‘ation ETRERD wlows. the user (o design the outputs in a desired
format. The reporis are generally Gied on a final set. The moedule usnally provides the -
user certain furictions: 10 zet records'Trom the database based ¢n the record reference numbers
in a set; io identify the fields, their occurrences, and the sub- fizlds; to réformat data from
systemn format 1o user j‘u:’.‘U’ forimat (e.g. a date stored as 19976101 in the systerms may be
ouiput as 1:1-1997 or January {, 1997): and a set of functions to control the execution of the

veport. One or more Lypes of owiput formags dre desigaed and the end uwser s usually
provideg " with a.set of oul opiiony {e.g. Citation format, full record  with abstras ¢
tagged format, formats sr’ _._c-_-._i 3 c.‘z;pm‘:i tc oaher systems e} '

9.5.7 Svstem mag Feiamstmmg mﬂ y@ftem '

This n 1oauis, yecords the numbcr-of:tirhe's a User fogged in to the system, the time spent
by the usér in each seaich session, the CPU time utilized, the search terms, commands and -
strategies used, the number of records reirieved and so on, A statistical analysis of these log_-'
files wiil help to assess the usage of "the systcm and the user inievests and the, gaps in the

- sysiem 'aIﬂa:_-. or example, 1 ihe system’ is searched by a nember of users for a a - topic
‘iochemicel sngineering *mdnn—, retrisved items arz m.m“‘nl it medns that the system is
oor it vpr{_;v;du‘-\g inforination on the tapic and md tional efforts are r‘equu‘ed to fﬂl up this

A8
oy
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9.6 FIVE LAWS Vis-a-vis ISAR SYSTEMS el

The implications of Five Laws of L_ibrary Science, propounded by Dr.Si.R.Ra_nganathan
{exposed in 1928 and published in 1931) could be siudied with respect o 'the design and
development of ISAR systems. The Five Laws are so fundamental and perennial, they hold

- good for all times - past, present and future times. To make them more usefulland relevant to

the information age, they have been restated as follows: '

o Infqrmatio_n 1s for use { Books are for use) u |
2) .Every information user his/her inforfnation (Every readcr' his/her hlook)
3)  Every piece of information its user (Every book its reader)

4)  Save the time of the information user (Save the time of the readerj _

5)  The universe of information is ever growing (Librﬁry Is a growingiorganism)

These corollaries of the Five Laws could be studied with respect te the objectives of

- ISAR systems stated by Pao (see 9.3.1).

information resources. which have relevant informatjonaNgontent directly related to the defined

scope of the subject field. This refers to the ‘InformMig@hi Content’ of Pao’s chbijectives of an

ISAR System, The major implications of this e - |
. ' I

R Make- information availabl%mccssible to the users at faster and affordable

The First Law hzjbrmaﬁon is for use implies the:romotion of use of infofmation through

costs :
' Bthe thformation access between the usersjand the system

* No barriers shb_uld hig

‘user groups. Therefore, the ations of this law have direct bearing on the users. Every

The Second Law Eve%im tion user his/her information: refers to the Pao’s specific -
information system should hav¥ welil-defined user groups.

O
* Identify the problems and necds of the information users

Facilitate information retrieval for the information users through varions modern
technological devices for faster and quick information '

: _ . |
Serve to meet the needs and demands of the users effectively |

‘The Third Law Every piece of information its user refers to Pao’s ‘Utility’ lof information
‘resources acquired by the system. To ensure utility, every possible effort should be made by the
information specialists/ designers of information retrieval systems. The major implications are-

*  Develop facilities and programmes for browsing and processing ofl information
Identify , analyse and provide access to information content io the users

£

~ Evaluate the information in- terms of clientele needs |
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The Fourth Law Save the time of the information user refers to Pao’s ‘Economics’ and

‘Performance Criteria’. The major implications are -

* Designing the systems conducive to users’ searches
o Compatibiﬁty of the system to end-user search process
* Provision for information specialists to play as intermediaries

The Fifth Law The universe of information is ever growing refers to the multi-dimensional

and continuous giowth of information/literature. This afso refers to the complex nature of the
users’ needs as well as growing number of information systems. The implications are

* Develop suitable indexing techniques and search tools

* Methodologies for handling information, especially interdisciplinary/
multidisciphnary nanire. :

.7 LET US SUM UP

.Let us recapituiate what has been discussed so far in ti@.

Computer-based information systems can be caed into: a) Information Storage
and Retrieval (ISAR) Systems. b)Database M gement  Systems {(DBMS), ¢}
Management Information Systems (MIS), ision Support Systems (DSS), and e)
Question-Answering Systems (QAS). :

Information retrievai is a procesgagonceMed with the selection, representation, storage;
organization, and accessing o ’@ uation items to meet the specific requirements of
a user community.

The essential skills and knowledge required by an information scientist are - 1) Knowledge
of the subject they are handling, 2) Current developments and trends in subject literature,
3) Knowledge of the vocabulary control systems, 4) Users’ needs and their information
seeking behaviour, 5) Methodology of database creation and representation of information
in them, 6) Methods of evaluating the ISAR systems. '

Informaiion storage and retrieval systems may be grouped into three types based on the
content of the system: a) Reference retrieval systems, b} Document retrieval
systents, and ¢) Fact retrieval systems

The components {(modules) of ISAR system are 1 a document seleciion subsystem; a
data input and validation subsystem; an indexing subsystem; a vocabulary control sub-
system; a search sub-system for interactive and - batch mode operations; a user interface
that helps the novice user in searching; an output/report gencration subsystem; and a
system usage monitorisg subsystem. :
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9.9 MODEL EXAMINATION QUESTIONS

1. ESSAY QUESTIONS |

1)  List out the various t};pes of informatior@ws and discuss the need for designing
an information storage and retrieval syste '
: : !
2)  Discuss the objectives and functigan ISAR system. l
3y E:;cpiain the various co on%?f an 1SAR'§ystem. . !
{ SHORT NOTES é’ - o
2)  Five Laws vis-a® bjectives of ISAR Systems o

b)  Reference Retrieval Systems
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UNIT - 10 : FILE ORGANISATION IN
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10.3.6 Quering ' : ?‘
10.3.7 Data Privacy and Security .

103.8 File Organisation Q‘
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10.4.3 Searching on ISAR Systems
10.5 Let Us Sum Up
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10,7 Assignment

10.8 Model Examination Questions

10.0 ATMS AND OBJECTIVES

The unit aims to introduce you to the file d]‘ld record 01gdm~,dt100nn in Informatlon
Storage and Retrieval (ISAR) systems,



After stuciying the unit you could be able to -

describe the record and file structures in an ISAR system ; |
- - compare the fixed length and variable length recordé | ’ o
‘- describe the structure of a flat file

- explain the representatmn of data indexing methods and tools, and searchn}lg in an ISAR
system.

| | | | !
10.1 INTRODUCTION o N

Having studied the objectives, components and types of an Iyiform_atio' Storage and
Retrieval System, one has to be clear about its file and record StmctufeSf’organisation. File -
organisation or file désign refers to the complete details about the type of information to be
stored in the file. As you are aware that the files are constructed by the records, the amount of
data 10 be stored in each record, the record structure, the relationship between different data

elements, the methods/sequence of - storing records and ¥eir access to be decided at the stage
of designing an ISAR system. ' |

Generally, three issues are associated wile organisation - physical, Is.trut::turai and

~ logical aspects. The physical aspects degl with HE 'ph_ysiczil media of the documents (print,
magnetic, optical, etc) on which the datah:??h- ation is recorded and stored. This is concerned
with the hardware features. The st | fedures are related to the organisatibh of|data elements

- and records in the files. This lea the third aspect, i.e., logical file structure. The speed of

retrieval depends on how on rstaiids the logical structure of a file. The follgwing sections
deal with the file and recor ures. ' ] :

102 FILE AND RECORD STRUCTURES

A file can be defined as a collection of information stored in a‘computer and handled as
“one unit by giving a single name. The information stored in a file can be handled by the
software as a single unit or a collection of logically related units called records. Files
created by text processing systems like Wordstar or Wordperfect handle the files generated by
them as single units. Unlike files generated by text processing systems, that deal with continuous
text, files in information retrieval system are organized in terms of units called records or
“items. Each record describes a single occurrence of an entity and all records in a file are
homogeneous i.e. follow the same record structure. For example, an mformanod storage and
retrieval system file that contains de‘;crlptlons of documents may mclude fields: personat
names, title, year of publication, publisher etc: Similarly an index file contains records with
fields: the indexed = term, the document reference numbers. Access to information in
mformatlon storage and retrieval systems is always expressed -in terms of lJ'CCOIdS 1e. a
specific record matching a user query.
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10.2.1 Record Organization

The files in information storage and retrieval systems can be categorized into linear.
lists, ordered sequential files, and indexed files based on the record organization and
- their maintenance within the file, All the above types of file structures are explained in -
- the context of library and thformation science. ' : '

I)  Linear Lists - B o

A linear list is the simplest . structure and ]itefally contains an unordered collection”
of items. When new items are. to be added they are always appended at the end of the end of
the file, and the existing sequence of the records is not altered. Deletions from the file also .

do not need any file re-arrangements, resulting tn the elimination of file maintenance
process. '

To answer a query, the records in a linear system are‘examined one by one till the
required item is located. It is totally impossible to predict the exact location of a specific
item in a linear list. Linear lists are useful when the file contains only a few items. But as
the file grows the search process is time'consuming. To overcome - this limitation, the

concept of clustered files is introduced. In a clustered file system, records are grouped in

may be created on each alphabet i.e, the first file may ;
the secorid file with ‘B’ and so on. When a new reco o be added, it will be appended
to the appropriate file. When a classified file is used etrieval, it is no longer necessary to

examine every file item; instead the search can ricted to certain classes of items that
" appear to be close to the request. But when ayguery needs to locate an item. on another
field value like ‘Publisher’, all the items i files are to searched.

es starting with alphabet ‘A’,

Author Jones Ash Adams {|  Smith - Scott David
Title Managing [ A note on Ertor || The Rescarch Performance Software Applying
' Computer || the quality Modelling | directions of || measures in requircments, Graph
Software | [of software| | in software|| software - soflware and design Theory to
' ' engineering | | considerations} | software :
Topic Software Software || Software Research Software . Software Software
Computer Quality | |- Error Software Performance | [ Requirement Graph
Management| |1 Model Engincering Measures Design |1 Theory
Location . 1 2. i . k..... n-1 ©on . new item
Number '

Figure-1: Linear List

.2} . Ordered Sequential Files

.. Similar to clustered files, ordered sequential fites depend on the assumption that certatn
- fields of records have special importance for retrieval purposes. The name of the author may

be the main criterion to locate a journal article, These fields of importance are called keys.
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Unlike linear listé, the items in an ordercd sequential fle are organized based on the key

values. For example, if personat name is considered the key,

the file is organized alphabetically.

When a new item is to be added to the file, room should be made to enter the new item
-at the appropriate position in the file. :

Auitior | Adams ‘Ash Brown Dravid Jones Scote| David
Tide [The Rescarchy | A nofe on Error Applying Managing Software Applying
Directions | | the quality | | Modelling Graph Coruputer requiremzl:nts Graph
of Software | |of softwarej iin software] { Theory to software and design Theory o
Engineering Software consideralions 1 software
|
Topic Research Software |1 Software Soltware Software " Software Software
Software Quality Error Graph Computer Requirerhcnt (raph
1 Engineering Modcl Theory Management " Desigh Theory
. ! 1 i
Location ! 2. i new ilem k _ n-1] : n
Number : S |

“Figure-2: Sequential file ordescd by author
' I

4 - . o | (]

beginning of the ordered sequential files
item is found or a spécific item’s tleld
case the efficiency of the ordered

To locate a specific item, the search starls att
and works toward the end, item by item, till the dgsird
value is greater than the searched valve. ToN
sequential files, a method called binary ¥

items with key values A-B-C-D-E-F-G and g gghich is made for the key value ‘T, the key

value for the imiddle item in the file ompared with the key vailue W the search request. If
the key values match, the search pro%’% abondoned and the middle regord is retrieved.
If the vatues do.not match, thg is $hecked whether the key value in the request appears
- before or after the key vajue o wddle record. 1F the value appears before, the first balf
- of the file is  considercg™or bhary search else the second haif of the file is considered,
excluding the other hal@he search process. This process .continties tiiii the desired item

is Jocated. IR /A G | §\ : N
A bAay N \\

— :\\ Q\

R B N B §

C cl, - C /

_____ y v

—_ D - //;/, D /’2 % D /L-:
E ;,’}/ g 7/ 8

Z 7 Y/

F Z F /{; ?//’ F ;‘i

G 7Rl 7R

7 A

Next comparison Final comparison
with middie clement remaining element
of upper half I

!

[nitial comparison
with middle element -

Figure-3 : Binary search example for search key ko3
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If a file contains 1023 items, a binary search method can locate the desired item in 10
steps on the average, while it will take 512 steps on an average to locate the same item in a
linear list. Good examples of ordered sequential files are telephone directory, dictionaries.

Linear lists and ordered sequential files are also calied direct files in which the items
themselves provide the main order of the file and the searches are made-directly on the document
or record file; unlike indexed files. : :

3)  Indexed Files

Indexed files are similar to linear lists in the context of record arrangement i.e. new
records are always appended at the end of the file. But the search process does not depend on
the sequential scanning of the file. One or more keys are identifiaed as searchable and indexes
are created for these keys. Bach record is identified by a doceiment reference number or record
number. The index file contains the key value arranged in order along with the document
reference numbers associated with the key value, For example, an index file on personal
names, may arange Hie keys in alphabetical order, while another index file on year of
publication may arrange the keys in numerical order. Unlike linear lists and ordered sequential
files, indexed files provide. access to records on multiple key values,

Related Information ltems

N

Computer 1 \)
Information i "4
Topie Reirieval t 4 5
' Sysiems 3 4 5
Users 2 5
(a)
Ttem - - - -
Momber{’ 1 2 3 4 5
Author | Ash Brown Jones Reynolds Smith
Title Aspects of A survey of | The history The State of Users of new
Computerised users of of computer the At of Retrieval
Information Information syslems information | | Syslems
Eetrigval Heirieval Reirieval
Systems :
Topic | Cumputer hrformation Comguter || Information Retrievai
information | BEetrteval Systems Retieval Systems
Hsers Systems Users
}

(h)

igure4 T Sampic lvernsd file crganization: {a) Index  identifyin g reeord numbers
surresponding v particular topics; (b)Y Samiple information items
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|
. | _
Search process is alwavs carried first on the index file, the document refﬁrence pumbers
are retrieved and these document reference numbers are ussd 1o setrieve the records m
the document file. Unlike ordered sequential files, the number of steps requ'tred to locate 4
‘desired item is reduced to the number of steps required to search the indexl for document
reference numbers + additional steps required to locate the record in the docurnent file.
When the document file grows, that is reflected on the size of the index files and these
" may become unmanageable, In such a situation, indexes arc created to indexesand hierarchies
of indexes are ofters required to minimize the search response time. The draw |baci< will be an
addition or deletion of an item may require changes to indexes at ali ievels.
|
- The records in information smrage'and retrigval systems are of two types: fixed lengih

records and variable length records. .
|

10.2.2 Fixed Length Records _ I
|
Bach record in the document file occupies the same space and the fields within a
record follow the same sequence. A single header includes the field definition i.e. the field
~ names, their data types, and their sequence in the record. The fields whether ptovided with a
value or hot, occupy the same space in the record. Eor example, if field author is allotted 15
“characters and the entered ficld value size is only %ﬁract{:rs, the remaining 5 characters
are padded with blank spaces, there by resulting e fixed size record! Fixed length
record definition allows the programmer to t the position of a specific record and a
- field therein by simple computations. ' : ' |

. o
author ' Q title o yearl
(15 20 4),

' |

Obero@ - Compuler science 1996
_ |
Date, C.1. Database systems R

|

Figure-5: Fixed Length Record . _ I
. ] |

In the above example, the second record starts at the 40th position and the iitle field

starts at 55th position in the document file. This type of record definition lis very much

suitable when the fields are of {ixed number and limited size and all frelds are %upposcd to have

a value entered for them. Good examples are directlories and mailing lists. Design of systems -

~on fixed length record type is predominant in RDBMS environment. The file 1‘| considered to

be a two dimensional table (flat filc) where the rows designate arecord and each column

a field. Repeatable fields are not allowed and each field should be atomic in tlhe_ sense that it

should carry only one value. In this sense the records are also considered to bci: flat.
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Author 3

Author 2

Author  Title vear Anthor 1 Titde  year
Figure-6: Flat record ‘Non-flat record

The {ield sequence is critical to data ¢ processing in this environment. Thc single header
15 read first before switching 10 records and their field values,

10.2.3  Characteristics of Biblicgraphic Data

[FEH I 3
[ B

alnbity of fixed lengih record types for library and information applications

i 10 be considercd now. The information stored about documenis ts basically of narrative
type and expressed in natural language as in title and abstract fields, The data ig basically

stalic and cuorulative i nature. Document descriptions inNg library environment express

specttic characierisiics:  one rore oocurrences of fio!
may have 7o author, one author or multi iple authors;
a document may vary i"ram record to record; variabie
{ editica statement may be reguired if 2nd  or c@g edition; conference details are included .
¢ prgceedings etc'.); fields may have subfields
te of publication as subfields). If maxi rum

only when the document belongs 1o confer

{e.g. wmpring field include piace, publishe
space 18 allocated for 2l possivle repge

L/

Ids, there will be an overhead of disk space and
results in wnderutilization of storge

The sbove problem can be solved by two ways: creating a document file that includes
mandaiory fields and supporting files with optional {ields. For example, 2 main document file
that includes first anthar, titte, year of publication, pagination, publisher etc. may be created.

].“h (S ?}PG!_“""

t’“f 3omay inchude ‘f”hls ke foine aumthors, edition, conference name, date,

3

& record U1 the main file. A record in the supporting

an place,

TIETE will hiave

fite is created whea the doonuient hus cortain ophonal data clements to be included, This
type of organization resuits in the distribution ;,r data about a single item afmng maltiple

fiics and 4 o »search all these files to extract comp!cts information about s single

ronies the query resposnse Time 4 muitiple  files atong: with their

4 searched.

]

Creguirements of bibliographic’ daia deseriptions, (wo concepts

are

noih rocords and fat flas,
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10.2.4 Variable Length Records _ '
|
!

Each variable length record may contain one or mote fields and the field lungthe may
vary from record to record. Fields with no value are totally excluded from the record Repeatable
ﬁelds are allowed and - each ogeurrence of a 1epedtable he]d 1s identified by a serial
nimber like first occurrence of author (author 1), 2nd occurrence: of :mthor (2nd author).
Unlike fixed ]ength records, a comprchenslve data definition or hLader includes the
details of all fields, their types, and their repeatability characteristics in the ﬂl)rm of a table.
A specific header for each record is used to identify the fields included in that| record, their
sequence and data lengths. and the total record iength. The internationai standard ISO 2709
(described in detail in other chapters) is a good example of variable lengih record4 representation
in information storage and retrieval systems, In this standard, oniy numbers a|re allowed as
field ideniifiers. As per this standard, cach specific header for a record hag three parts: a
fixed length (24 ch'aracters) Jabel, a variable lenigth directory and a variable length data. The
label includes information on the total size of the %the status of a reaf:ord (new or
modiﬁed- étc.), the length of ficld identifiery, leng subfieid identifiers, Base address of
data etc., The directory includes .an entry ch field that includes the; field number,
length of data field and starting charac?ition. If there aré 10 fields in a récord there will
be 10 directory entries. The directo<;?ollo e by actual data values and each field is terminated
by a field.separator. Fixed seguenciNgeed not be followed as specific header will take care of
it. As each record is of dif@ize, and as it 1 not possibié to calculate the posttion of a
sp.f_:ciﬁc record, ' a separate fiie is maintaineci..to store the relative positions offeach record in
the document file. |

Kernighan, B'W Ritchie, D.M. Elements of C 1988
° !
. _ |
Oberoi, S. Computer science 1996
. .. |
Date, C.J. Introduction to databasc systems 2nd cdition

Figure-7: *Variable Length Records
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1025 TFixed Vs. Variable Length Records

A comparative account of the fixed length and variable length records will provide a _
better understanding of their structure and organisation.

FIXED LENGTH RECORDS ' VARIABLE LENGTH RECORDS

1) Fixed length fields D
~2) Fixed sequence of fields ' 2y
3)  Fields with no value are filled with 3)

- blank spaces. Fields with less size

are padded with bianks.
4) - Leads to overhcad of disc space 4)
5) - A single header includes ficld names, 3)

their types, sizes and sequence.

Not following the sequence teads

&

o misinterpretation of data.

" 6) The pos:ition of a record and the fields  6)

there in can be calculated

7) Modification of a record will not change 7)

~ the record position as the modified
“record is record is overwritten on the
existing record | '

8) Access 1o specific record and the fields 8)
therein is fast as the positions can be
easily calculated.
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Variable length fields

Field sequence may vary from record to
record.

Fields with no value are excluded from the

records

Leads to disc space conservation

cn&der includes the details of field _

their types, possible sizes, repeatabi-

A

specilic header for each record contains
the details of fields included, their sequence,
size, their relative position within the record,
eic. '

A separate file is required to maintain rela-

tive position of a variable length record

Modified record is always appended. Conse-

quently the cross reference file to be

updated for every modification

Aébcss to records is through cross reference
file only. Once record position is acquired
the specific record header is 1o be read. for
fieid valves. This is relatively slow.



10.3 F‘L-AT FILE SYSTEM T

- projects and documents generated by those p

10.3.1 - Usage : ' ' O

- The term Flat file is also used in ancthier context, where the software altows a designer to
deﬁnc a single record type for the entire system (e.g. CDS/ISIS), |

p Record
e ( / Type 2 !
. . = 1 |
Record . |
Single : : Type 1 | \ |
Record _ - _ ~ A
// " Redord i
id Type 3 ||l
3
. |
Figure-8: Flat file Non-flat file

When two or more types of document/record descriijons ase to be inc_ludcdu[, the designer

" has to create a comprehensive data structure that Wgludes all the fields/data | elements of

ystem includes descriptions of research
. the data siructure shouwld include all the
lat Tiie systems adopt the variable length record

the document record types. For example, if

data elements pertaining to both descriptiogs

concept and are best suited for bibliogrdgic¥descriptions.

A flat file system is p:@ wher: o I

* data included 1s static in natuie 1.e., changes te data values are made very'rarely.

* data is cumulative i.e. new records always added to the file and deletions hre minimat.
. . . . |-

* Each record is .of variable leagth and repeaiahie fields are to be accommod|ated
E Data related to a single item is 0 be kept at one place Le. in a single decord as fas{

retrieval prpdommates wdundancy control of disc space conservation aspects.
|

- . . . I

* Mostly narrative or text oriented data are included. |

%" The system is not transaction oricnted.

i
= . vy L .
- These systems usually adopt batch update method that will not affect reguiar services

Eg: Bibliographic databases. |




10.3.2  Characteristics

1)

8)

9y

10y

The major characteristics ‘of the flat file systems are -

A single record type only can be defined. To accommodate multiple record definitions,

a comprehensive data structure that includes ail the fields/data elements of all the record -
types is to be defined.

Each record should be comprehensive te., data related to an item should be with in a

record.

No sharing of data among records or database files

Each record is identified by an artificial key either assigned by the software or by the |
user

Actess to-data is through the unique key

Searches are through secondary key indexes that point to records by unigue keys

At a time only a single database/document file can be opened along with necessary

mdexes.

single operation

Software daes not provide facilities to extract df fa p{wo or more databases for a

Inverted files are not updated automati . A separate utility is to be run to uf;date
the indexes. While updating, the database W us ually focked. Instant update facilities are
not normally provided.

Deferred/batch updating d(:@a W to answer instant queries

10.3.3 Data Definition

Data definition details are not tightly coupled with the database file. Details are

| maintained as a separate tabie file, called Field Definition Table, _

*

Each field is identified by a tag (numerical/ aiphabetical) and 'i:té“characteristics are defined
in the field definition table/DDL file ' :

Addition of a field will not be reflected in old records. If necessary each record is to be
accessed and supplemented with the field value,

Addition/deletion of a field would not demand for database file reorganization. The

~ necessary modification is carried out-in the comprehensive data definition table only._

The specific header will take care of modifications at record level.

Deletion of a field from the ficld definition table will not be reflected. in the old records
Le. entire file need not be reorganized. But the specific field is not accessible even

‘the old records " have included values for the field till the field definition table is
“updated. o ' '

199



10.3.4 Record Structure
Eacﬁ. record will carry three parts: label, directory and data. |

Label - includes information on the record size, tag size, subfield identifier length, base
address of data etc. : |

Directory - includes an entry for each field with field tag, field length and address
details. No entries are madc for missing tields. Additional entries are made for rrepeatable fields

‘Data includes actual values of fietds and each field value 1s terminated by 4 field separator.
10.3.5 Data Manipulation -
|
|

Addition- New record is always appended at the end of the databasc file

Flat file systems allow the following types of data manipulation:

. T
Deletion- An existing record is marked for deletion but not physically removed

Modification - Old version of the record i@d for deletion. Mollified record is
always appended. ' l '
10.3.6 ° Querying ' O B - y
5 Eclude: ' : |

plean operator application 1s supported.

The Querying in flat file syg

Multiple key searchesggith

Retrieval is always inWgfms of sets (not in tables) that contain unigue key values
~assigned to record, which satisfy a condition. ' |

Refinement of a scarch is carried out by cembining sets or embedding a set number as
a parameter in the query. |

As sets contain the document reference numbers/pointers to records (not the values of
fields of records), the entire record is available to the user for any manipulation.

10.3.7 Data Privacy and Securily
|

Data security is provided through backup and recovery utilities usually provided with the
software. Some software like BASIS and BASIS+ provide before and afier journaling
facilities i.e. storing in a separate file the before and after images of the records modified.
patticular]y in an interactive data entry oi update session. In case of sysiem failure, these
images/ versions of the added or modified récords can be played back to the data file,

Privacy - is provided through user accounts and passwords; Assigning privacy codes to
records ai record or field level and privacy codes to users aiso. For example, if a user is assigned
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a privacy code of ‘4’ and the condition to access the records is * = °, then the user is allowed
only the records with the piivacy code ‘4. Slmnlarly, othel relatlondi operators L= o= 1=
‘¢an a]so be used as conditions. :

10.3.8 File Organizati(jn

In flat file systems, when the user deletes a record, it is not physically removed from
the file but only marked for deletion; Similarly, when a record is modified, the older version
- of the record is marked for dcletion and the new record is always appended. If a record is
modified three times, all the 4 versions of the record will remain in the file. So if a file has
160 records and all the records are modified at least once, the date file size will be doubled as
it contains both the versions of the records. This growing size of the data file due to modifications
may lead to slow response while searching and underutilization of disc space.

To. overcome these probiems, the file 1s to be reorganized so that it retains only the .
current versions of the actwe record% The older versions and. deleted records are to be -
physically

removed from the files, the associated indexes are to be updated and the disc space '
that released is to be returned to the operating system. Some software take care of these
processes automatically, thercby relieving the database administrator from frequent file
organization processes {e.g. BASIS. BASIS +). In other tware, separate utilities are
provided for file reorganization. The database administ s to lock the database, run
- these utilities at regular intervals (e:g. Backup and r ry procedures in CDS/ISIS).

Differences in file and record organizatjon pi crucial rele- in maintenance and
retrieval processes. The  software aviilable market adopted one or more concepts

discussed above to meet the specific requiegments of their customers. For example the well
acclaimed Unesco product CDS/ISIS ad%he flat file (single and comprehensive record)
t

‘model specially meant for narrative fgxtuadand static type data; ISO 2709 format as basis for
defining internal structure with var gth record descriptions and batch mode processing.
The software also includes recor cking facility “in the multi-user environment. Some

DBMS applications for integrated library awtomation are designed and developed using this
software {e.g. SANJAY) but this required exiensive programmlng

Similarly, another software BASIS Plus, marketed by NIC (National Informatics
Cenire} in India adopted a non-flat (multiple record definitions) file model allowing
variable Iength record descriptions. It allows to extract data from one or more ‘record  types by
joining them on'a common key value (a feature in RDBMS systems). It adopted a record
structure similar to  [SO 2709. It provides instant and batch updating facilities and the
designer can select appropriate one based on the time taken for updating and the system
requirements for each -record type. For example, document descriptions can be kept for deferred
or batch updating as it is time consuming when a number of indexes are to be updated. On
the contrary, transaction files like records in a circulation system can be updated immediately
as these subsystems have to meet . instant queries. All -the concepts of RDBMS { data
‘redundancy control, concurrency control, integrity checks etc.) are taken care while designing
the system. The software also comes with an integrated library automation package called
TECHLIB- PLUS that includes Acquisition, cataloging, OPAC, circulation and serials
control modules. ' » s
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104  FUNCTIONAL APPROACH TO INFORMATION

RETRIEVAL |

'E_very information storage and retrieval system can be described as consisting of

a set of information items ie. documents, a set of requests, and some mechanism t¢ maich

these two and retrieve desired items. As mentioned earlier, the informatign storage and

' retrieval systems basically deal with narrative type data i.e. in natural language. User requests
‘aré also received in narraiive type. _ _ | '

: |

‘e.g. The following two titles deal with information science:. |

1. Information science in theory and practice i

2. Inrroduction to modern informarion retrieval

A tiser requests documents on information storage and the second user |on information
systems. In this case the relevance of the two documents to the requests cannolt be determined
directly as the titles are not carrying the terms, ‘information storage’ "or ‘inforrnatlon systems

‘In a manual search of the library catalog, a libra staff may assist the user to locate these
two documents indexed under the term ‘info g storage and retrieval systems’. A
$irnilar mechanism is required to match the sts with the document details in a
computer-based retrieval system.

: !
10.4.3 Data Representation 'irl w Systems |

To get over the above pro wilic documents or information iems are converted to a
special form using a classifigag indexing -language and this process is tered as mapping
" In the above -éxample documents may be indexed under the term ‘information
storage and retrieval systems’. ilarly the user requests are aiso convetted lnto| 4 representaiion
consisting of elements from the mdexmb language. Thus the two. rcquests 'above can be
represented by the term ‘information storage and retrieval systems’. A search on the
system matches the user request expressed in the index language terms with the items and’
retrieves both the titles as there is a perfect match. _ !
: | e . |
The . mapping process of docurnents and requests may be carried out manually,
automatically or a by a combination of the two processes. For exarmple, inlan information
storage and retrieval system which uses an on-line thesaurus as an indexing aid, the indexer
rrldy select the preferred terms manually. The validation proeedures provided with the software
. reject the records with terms which are not included in the thesawrus. When a non-
preferred term is included in the record, the software autginaticaily indexes the record
under the preferred term. Similarly, a switching from non- preterled to preferred term  will
take plaee during the user query process. To get the precisc items from the system, both the
mappmgs should be carried out using the same indexing language tool. It is also to be noted
. that a uvser query may not be restricted to concept or subject based retrieval. To meet the other
requirements such as search by personal names, corporate names, date of publication etc.
* additional indexes are to be created. Alf this means that mforrnatron storagp and reirieval
systems depend heavily on'indexed flles : |
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'10.4.2 Indexing Methods and Tools

_ The American Heritage Dictionary defines an index as * an alphabetized listing of
names, places, and subjects included in a printed work [which] gwes for each item the page(s)
on which it may be found. As detined by American National Standard Institute (ANSD) “ An
index is a systematic guide to items contained in, or concepts derived from, a collection.
These items or detived concepts are represented by entries arranged in a known or stated
searchable order, such as alphabetical, chronological or numerical”. The above definitions
may be extended to include indexes created to databases,

The purposes of an index are:
¢ to facilitate reference to the speciﬁé item;
* 10 give nomenclature guidance through see and see aiso references.

The principal component of an index is the entry, which consists of headmg, most
commonly akeyword or phrase used to identify a subject, and a locator i.e. page number(s) in
& book index, a record number in an information storage and retrieval system.

‘Indexes can be categorized as pre- and post-coordinftgd indexes. In ‘pre-coordinated
indexes (e.g. the usval non-manipulative, published indetgs afl subject catalog cards), the
correlation of the words in the headings and modificatigag proWdEs the required selectivity. for
example, the term "Automation’ is broad enough to i @ anking systems, libraries, machine
tools and so on. The index entry.‘Automation, of librhe ircudation systems’ is” much more

specific than the 'héading ‘automation’. Since co ipns are magle during the indexing process .
and prior to the use of the index, it is calipdya prégcorrelative/precoordinated index. The user .
has to follow the specific sequence of te to . locate a record of his interest.

In post-coordinated indexes @mputcrized indexes), the correlation takes place at
the time of search. The index terms not arranged in a predefined manner. For the above..
example, three termis can be selected : Automation, lbraries and circulation systems.
The record is indexed under these three terms and a correlation of these terms with a Boolean
operator AND will retrieve the desired record.

The indexes created in an information storage and retrieval system can be categorized
into  alphabetical indexes, chronological and numerical indexes. Subject, author, title
indexes come under first category. The possible searches that can be made on alphabetical indexes
are exact matching, left or right truncation and wild card searching. The relational operators like
‘> »= < <= = I=" can not be used on these indexes.

The other two kinds of indexes, chronological and numerical, allow the application of
relational operators while searching. For example, a query can include a condition to retrieve
all the documents published after a specific year expressed as > 1996’ Simifarly, apolication
of Boolean operator AND  will help to retrieve documents published between two yeass (>=
1995 AND <= 199?)
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1) Manual Indexing _|
~ As mentioned earlier, subject searching predominates in informatidn storage and
retrieval systems. Subject indexing may be manual or automated. In a manual system, the
indexer analyzes the subject conteni of the document by going through the !title, contents
pages, preface etc. After assessing the the content, he selects specific words or p‘hrases that can
represent the subject fully. Then he uses a standard controlled indexing language tool like
thesaurus’ to select lead terms/acceptable terms. As the indexer . analyses the :';ubject content
of a document and. assigns subject terms, it is cailed assigned indexing.: The manunal
indexing methods demands for a better understanding by the indexer of the document
collection characteristics and the type of user queries the system may be expected to process
in, the future. Further more, all the indexers should be consistent while indexing to guarantee
~that similar documents are identified by comparable indexing entries. | '
1t may also not be possible for the indexers to predict the future’ requirel:nents of a user
community. For-example, a concept considered to be of no importance and excluded by the
indexers during subject analysis of a document, may become primary in future when the
~ policy of the organization that the information storage and retrieval system serves, changes.
To answer the queries on this new concept, the entire collection is to be reindexed. The
other solution will be to provide an_ exhaustive index fag all the mandatory and non-mandatory
concepts covered in the documents. This is not cnly%yme §onsuming on the indtl:xer’s part, but

the growing size of the index file will also dc@a theSystem performance. |
2) Automated Indexing

Automated indexes are bas
and by their arrangement {(context)

|
? _ S
thebassumption that ideas are communicated by words.
subject of a document can be denved by a mechanical
analysis of the words in a@®gumemt and by their arrangement in a text. F0r|conlputational _
purposes, a word is defin a sequence of symbols, either alphabetic or numerical,
separated by spaces. In automiated indexing systems each significant word is indexed
excluding articles, conjunctions, prepositions and certain common and . non-significant words
like “always, there, here, therefore, where, when, thereby” etc. which are usually stored in a
file called ‘stop word file’. If a field content (e.g. abstract) s selected for indexing, the
software first creates a list of terms from the abstract excluding the stop wordj; makes index
entries that include locator details of each word: the . record number, field number, paragraph
number, sertence number, and the word number with in each sentence. If the abstract field (
e.g. 'Field 100) of a document number 345 has the phrase ‘information re‘h‘_ieval’ in the
secon.d sentence as 4th zmd 5th terms, the possible index entries will be: !

information .~ 345 100 1 2 4. o |
retrieval 345 100 1 2 5 |

The document 345 could be retrieved by the query statement.
. _ .

Information ADJ retrieval o : |-

where the operator ADJ indicates that the two terms should appear logether with in a

|
204



sentence. As word position” information is available, one can also insist on a posntwe
difference between location numbers of words. If the difference is allowed to be either
positive or negative, the order of the terms is disregarded. In DIALOG system, the order
of the words"is important and the systems assumes they are to appear in the order
' specified in the query statement, Thus, Select Information (Sw) retrieval would find all documents.
in which the term ‘retrieval’ follows the term ‘information’ with in a dlstance of up to t words.

As all the significant words are mclexed tllong with thf:1r locatlon details, it is
possible to count the number of times. a given word appears in a document and then judge the
relevance of the document to the query. Truncation makes it possible to count all appearance
of the same stem as one word type. For example, software can combine the counts of the
stem “index’ with the counts of ‘indexes, indexer, indexers, and indexing’. Software can also
count the number of times that word indexing is preceded by " the term “automatic’, and select
the documents that contain these two words and present them in the order of frequency An -
on-line tool like thesaurus can also be used to. include synonymous, narrower terms, and
spelling variations also while counting the flequency of words.

- e.g. Draught (British form)

Draft (American form) -

While counting the frequency of.either of the terms Neéth the British and American
forms may be taken into consideration.

Automated indexing methods help to an he unpredictable queries. Most of the
information storage and retrieval _syste dof§ both the methods : a limited number of
subject terms are assigned to each doct by a manuai subject analysis; and supplemented -

by an automated word index. In bogaythe Chses, the support of an on-line thesaurus is fully
recognized. ' '

10.4.3 Searching on ISAR Sys'tems \

Each information storage and retrieval system consists of a document file and one or
-more auxiliary files known as inverted files. Each record in the document file is identified
with -a unique ‘ record number known as document reference number. The inverted files
contain the indexing terms and each term is associated with a list of decument reference
numbers also known as postings. The document reference number umquely ldcnttﬁes a document
to which the index term has becn *lbq:gned

A search on the system includes two processes: to check the index file for the
desired term and retrieve the associated document reference numbers and to use these reference
numbers to retrieve the records from the document file. Once the index- file is searched for a
specific term, the associated document reference numbers are saved in to a set. A set is
~nothing but a table that contains the document reference numbers and uniquely: 1dent|ﬁed by
a serial number for the search session.

205




An entry in the index file may look like this:

Term _ _ Document reference numbers | :
Library automation 1 20 35 37 63 64 91| 101
Information retrieval P20 35 64 | '
Information services i 25 37 63 78 9

When a query is made on the term ‘information retrieval” in a new_sear¢h session, the
four document reference numbers are retrieved and saved as -set #1 - with the label |
‘information retrieval’ for future identification of the set. When a second query is made on
the term ‘library automation’, the retrieved document reference numbers are lsaved as set #2
with appropriate label.

sct 1o label " no of récords ‘

Set #1 Information retrieval 4

Set #2 Library automation \\I ' 8 o .
The document reference numbers ar to retrieve the associate];j records from
Nl

the document file either for display on the al or for a report generatidn‘ The sets are
available to the searcher till the end of t ch session. ‘

Queries consisting of a rm are rarely used. The mapping process of the
complex user query may resyliyjn (W8 or more terms or a concept dealt within a document
may  be represcnted int ore terms in the system using a specific indexing language.
For example, the concept “libfy automation” may be represented by two terms “ librarics”

and “automatio_ﬁ” ina system. Searching the system by one of the terms- only may result in
. noise i.e. unrelated document references. Similar is the case with the user query on documents
~on ‘information systems and services’ which is represented by the terms information storage
and reirieval systems’ and ‘information services. If no mechanism is provided to make a- -
combined search by using two or more terms. the user has io scan the documents retrieved by
using a single term, one by one, for the presence of other terms also to get a preuse fist of
documents and 1t 1‘; deﬁmtely a time consuiming process.

1)  Boolean Searching and Beolean Operations

To identify the documents that contain both the terms * libraries’ and ‘automation’,
it is necessary to process the information retrieved from the index files rather than the
information from the document file. Boolean jogic is used to construct the queries consisting
of a variety of terms using the Boolean operators AND, OR, and NOT. These operations
are implemented by using set intersection, set uniom, and set difference procedures,
respectively. ' ' -
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The query which may be used to identify the documents on ‘library automation’ may

be stated as

1)

3)

4)

jibraries AND auiomation

The steps involved in finding the document include:

Use the inverted file to retrieve the document reference numbers associated w:th the
term libraries and save those references in set #1

‘Use the inverted file to retrieve the document reference numbers associated with the

terit ‘autbmation’ and save those references in Set #2

Determine the document reference numbers that constitute the intersection of the sety 1

and 2 i.e. the documents reference numbers that are contained in both the sets, Save the
set as set #3. :

Use the main document file to retrieve the document identified by the document reference

-numbers in set #3.

set no : label no. of cument reference
_ refercnces numbers

Set #1 Libraries 4 O H 3 11 25

Set #2 Automation 3 . ' 3 25 27
Set#3  Set #1 AND #2 Q 325

A diagrammatic representati t th®above query process may look like:

Figure 9: I and 2

Similarly, the query ‘libraries or information centers’ reférs to documents which are

identified either by the term ‘libraries’ or by the term’ information centers’ or by both the
terms. Set #1 and #2 are determined in the manner as for the "AND’ operator. These sets are

then combined into a new set #3 which includes decument reference numbers contained either
n Set #1 or #2 or both set by the process union.

~ set no label 0. of "~ document reference

' reiferences ~__humbers

Set#l  Libraries 4 1 3-10 25

Set #2 Information ceﬁtcr.s 5 110 29 31 42

Set #3 Set #1 OR #2 7 13 1 2s 29 31 42




The diagrammatic representation of a union of two sets looks like - |

|
A query on ‘information services in countries other than India’ refers | to documents -
identified by the term information services but not dealing with the Indian contéxt. The sets #1
and #2 are determined in the same manner above but the third set with be the result of set
 difference procedure i.. the document reference numbers . of set #2 are exchided from set 1
while determining set#3. s R B .

set no label - -~ nio. of document reference
' ' . references . numbers

- Set#1 Information services, . 5 N, 13 1719 #8”_45
Set#2 India 3 178 49l
Set #3 Set #1 NOT #2 - - Q 1319 45 | 
The diagrammatic represent jon Qa set difference procedure looks like

1 . | |

.._'.Figu_r'é-l_-l: . - ' S '. . : |

2) Order of Operations I
y When a query includes more than one operator, the complexity of the query ‘gfows
_substantially and a variety of rules . are necessary (o ensure that queries | submitted . afe .
'_inte’rpretgd correctly by the system. For example a query in patural language read like this:

and the query formulation coyld be — _ I

_ Information services in India or Pakistan

Inform’dﬁon_ services AND 1n_dia-OR Pakistan- - | |
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.

If the processing starts from the left and works toward the right the result will be

Set #1  Information science
- Set#2  India ‘

Set #3  Set #1 AND #2

Set #4  Pakistan

Set #5  Set #3 or #4

where Set #5 includes documents consisting all the documents on Pakistan on all subjecté.
"If the process starts from the right and works toward the left the result will be

Set #1  Pakistan

Set #2 . India

Set #3  Set #1 OR #2

Set #4  [nformation services
Set #5  Set #3 AND #4

and this is right interpretation of the user query. Different information storage and
retrieval systems foliow different rules and it ts necessary to strictly adhere to them to avoid

roise in the search output. Ior instance, one procedure spcciﬁe61&t:

all the OR operators are performed

then AND operators; ' O

finally NOT operators; :

all equivalent operators are performed frc?k to right;
ir

operations ip parentheses are perfo firse. .
| In this case, o avoid wr intetpretation of  query, parentheses are usually

provided to circumvent the stﬁ%ewng order described above. Under Lhese rules of
precedence of operation, the above query may be formu]ated as: :

Informaticn services AND (India OR Pakistan)

Similarty, the query {(information services OR informatioon systems) AND { Asia
OR Europe}) NOT India is processed as: C

Set #1 Informatioa services
Set #2  information systems
Set#3  Set #1 OR #2

C Set#4 Asia
Set#5  Ewrope

" Bet #6  Set #4 OR #5
Set #7  Set #3 AND #6
Set #8  India
Set #0  Set #7 NOT #8
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: : |
Set numbers may also be included as parameters to another query. 2.g. Set #5 and
- automation. Similarly, sets created by searching other fields like author, titie, publication date,
ISBN numbers. etc. may be combined with sets created by subject searches| for refinement
purposes. ' |

Searches also may be made using truncated terms (left or right). For example a
search on the truncated term ‘index* retrieves all the records that carry a term with the
prefix ‘index™ like ‘index, indexes, indexing, inidexer, indexers’ eic. Similarly the| term ‘*gonism’
with left truncation will retrieve all the vecords that include a term with the suffix ‘gonism’. A
gearch ferm expressed ‘as ‘An*gonism’ (termed as wild card searching) will retrieve all the
" records with terms that have a prefix ‘An’ and a suffix ‘gonism’ |

"What ever be _the search strategy i.e. limited to subject search only, of combined with
* other field searches, the retrieval is only in terms of sets as far as information storage and
retrieval systems are concerned. '
. -
!

16.5 LET US SUM UP

1et us recapitulate what has been discussed so far in this unit. |
: ' i _
* A file is a collection of related data/informatiyg sgbred in a computer and handled as one

unit by giving a single name. Q |
. |
* Files in ISAR systems are categonsegd into iinear files, ordered sequential files, and indexed

files based on the record organisa§én and their maintenance within a file. :

. : |
# The records in an ISAR syMem are of two types: fixed length and variable length.

* The software {e.g.: SIS) allows a designer to define a single record type for the
entire system. This is called ‘Flat file system’. i

* The indexes created in an ISAR system can be categorised into alphabetigal, chronological
and numerical indexcs. : o

¥ In automated indexing systems, the subjeet of a document can be derived|by a mecharical
analysis of the words and by-their arrangement in the text. |
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16.7 ASSIGNMENT

Critically examine the record and file structures of any library application software you
have been using in your library and information centre for information retrieval.

10.8 MODEL EXAMINATION QUESTIONS

i.  ESSAY QUESTIONS
1} Explain the file and record structures used in ISAR-systéms_.
e2) Briﬁgout the differences between fixed length and variable length records.

3y Explain the functional approach to information

1. SHORT NOTES ' O
a) Boolean Operators ?\
b) Flat files Q‘ :




.
| - | | |
UNIT - 11 : "EVALUATION OF ISAR SYSTEMS —
_METHODOLOGY . |

Stmcmre

'. ._11 0 Aims and Objectlves

11.1 I.Introductl'o_n |

11.2 ::'S_tages in Evaluation

: 11.3 Sébpe of Evalu_a_tion

114 'Effliuation .of System Effeétivene_s's

- 114.1 Coverage
11.4.2 Recall

1143 Precision N |
1144 User Effof; SR 0
1145 ReSponse _.Tif_nc ' - O
11.4.6 . Form of Output e -

© 11.4.7 Recall and Precision Ra&s o | o : |

- 1148 'Other Parameter

- 11.5 FailufeAha-lysis @ o P . ‘

116 I_mprovin,'g-the'System Péffq'rmance

| B l’? .Eirdl_uStim_i.' of CoSt-Effectiv,éness ' o . o 3 ‘
1];..8 _Evaluation of Cost-Benefits -
11.9 Let Us Sum Up - . | ]
11..10_R¢ference_s anS'L Further Rgading _. o o : ‘

1111 Model Examination Questions

110 AI‘MS A_ND'OBJECTIVES e \

: Evaluatlon of an information storage and retrieval system means to 'make a Judgement
about its. worth or merit. This unit aims to explain you the process of evaﬁuatmg an ISAR
System : :



-methods, coverage etc.) and is known as micro-evalud

After studyihg thi_s unit, you should _be able to - |
- llst out. the stages in evaluation

- 'explam the various measures of system effectweness

_-" _' discuss the failure analysm and the methods of improving the- system performance

- explain _the concept of cost-effectiveness and cost-benefits.

| 11._1 INTRODUCTION.

" Evaluation of information storage and retrieval systems is the process whereby various -
parameters are nsed to measure the performance of the ex1stmg system, the causes for the
mis- or not up-to-the mark behavior of the system are identified and a set of remedial
measures are suggested to improve its performance. The first step i.e. performance testing is
termed as’evaluation of effectiveness, followed by the second as dlagnosrs or failure analysls ‘
and the third as therapeutlc study :

The first step involves measuring and expressing the performance of the system as a
whole according to- some type of quantitative scale and wn as macro-evaluation. The
next two steps involve a detailed study- of the subsyste an information storage and _
retrieval system ( e.g.: indexing policy, indexing. muage, indexing methods, searchmg

& valuation of an information storage
and retrieval system may be camed out at an: several stages of system dévelopment: the

~ experimental or conceptual stage, the prototype ~or the fully operational stage. It should -

be clearly noted that evaluation of a sy is nbt carried out as an intellectual exercise but

18 supposed to lead to significant ‘improvnen! in the performance of the system.

Evaluation of an information’ ee and retrieval systemcould be complétely subjective
i.e. end-users could be asked to assess the value of the services provided by the system, usually
through a questionnaire. Subjective evaluation based on filled questionnaires gives some idea

. of user saiisfaction but could not be - diagnostic in the sense it could neither find out the causes *
for the poor performance or failure of the system in questlon nor could lead 1o the improvement
“of'the system :

Ob_]ectwe or quantitative evaluation makes use of some type of performance ﬁgures to
express the degree of success of a search or service provided by the system. These
performance figures are helpful in differentiating poor searches or services from the good

" searches, which are further, subjected to detailed analysis to determine the causes of failure.

112 STAGES IN EVALUATION |

As mentioned earlier, evaluation of an information storage and retrieval systemn may be
carried out at two levels: macro-evaluation or micro- evaluation. The evaluation may be limited
to a subsystem like mdexmg ianguage and would like to assess the comprehensweness of
the language to represent varlous concepts of the subject areas covered in the system the
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degree to whlch relationships among these terms are established (e.g. in an alphabetlcai _
listing of subject terms, relationships of terms such as synonymous, broad, narrower or related
terms are not established but in a thesaurus these are established), the currency of terms used
in the indexing language and the llke Similarly, a user-interface. may be evaluated to assess the
support it extends to a novice user. -

Evaluation program comprises a number of stages:

Establishing the scope and purpose. of the programme (1.e. deciding what to evaluate)

¥ Designing the evalnation

E - Conducting the study and gathering data

¥ Analyzing and interpreting results in terms of failure or success
* Identifying the causes for poor performance of the system at each subsy*stem level
#*

Suggesting remedial measures to improve the performance of the system at different
subsystem levels

ok Mi\king systemn modifications designed to im@he over-all performance lTevel

¥ Evaluating the modified system to as he impact of modifications carried out on -
the system ‘

It shouid be noted that aitho valuation exercise may concentrate Upon one particular
subsystem (c.g. indexing policy and\procedures), it cannot be evaluated in isolation, as the
various subsystems (indexi exing language, searching and user~intcrfaé,es) are closely
interdependent. A change or cation in one subsystem will have effects and répercussions

“elsewhere. For example, the indexing policy may direct the indexer to user narrowed or
stringent terms to represent the concepts covered. in a document but the indexing language/
‘controlled vocabulary may not be comprehensive and including these terms.  Uniess the
indexing language subsystem is updated, the indexing policy could not be successfully
implemented. E.g.; A thesaurus entry under the term ‘allergies’ may ook like:
Allergies
~ arthropod allergies ‘ .

* drug allergies * omitted terms in a thesaurus

farmer’s lung - ' ‘

food allergies

* milk allergy

humidifier disease
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For example, a document dealmg with drug allergles is to be mdexed The mdexmg
language contains only ‘a higher-level generic term ‘allergies’ or the term ‘drug allergies’ is
omitted at a lower level. In this case the indexer is forced to select the higher level term only.
Similar situation may occur at search level also. If a document on ‘milk allergy’ is indexed

* on a higher-level generic term ‘food allergies’, the document can be retrieved by usmg the
term ‘food allergies” only.

It should'be noted that compromising with Tow quality at one subsystem level might
effect the overall performance of the system.

11.3 SCOPE OF EVALUATION

Evaluation of an information storage and retrieval system could be in terms of:

system effectiveness - evaluation of system performance in terms of degree to which it
meets user requirements '

cost-effectiveness evaluation in i:crms of how to satisfy user requlrements in the most
efficient and economical fashion :

cost-benefits evaluation of the worth of the systeiyitsdf 1.e. the overall benefits the
“organization achieved in terms of improved dpeigion Waking, avoidance of duplication
of research, aveidance of loss of productivity Q '

While evaluation of system effectiveness\sphdirect concern to the users of the system,
cost-effectiveness evaluation is of concerpmgo s¥stem operators and managers, cost-benefits
evaluation is of concern to top manage

11.4 EVALUATION OI®STEM EFFECTIVENESS

‘As mentioned earlier effectiveness evaluat:on concentrates on the user rcqmrements
The fundamental requirements of users could be:

Coverage of the information retrieval system in terms of comprehensiveness and

currency
*  "Recall
.- % Precision

‘System response time in answering a query
User effort involvcd' to attain high recall and precision ratios in search output

Form of output ie. the degree of description of documentw’document xurrogates
presented to the user
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1141 Coverage

Coverage, of an information storage and retrieval system could be expressed in terms -

of:
" % the types of documents included (monographs, chapters in monographs, journal -
" articles, reviews, patents, theses, unpublished documents etc.) ' -
* the period of cover'age
® - the amount of description of these macro- or 'm_icro- documents (e.g. descriptions with
- or'without abstracts) . A " : I
" "% the time taken for a document to find its place in the system i.e. the time Jag between the
-actual publication date and the entry date in the sysiem ' '
* the pércent of documents included in fhe,sys_tem “1.e. whether all the literature published

or ﬁnpublished_ included )

r

% the percent of documents included in .thc-syste@he topics " of interest to the user

11.4.2 Recall

User approaches a sy stem with a vix that ;can retrieve onie or more releyvant documents

that could satisfy his information requirempt®™The degree of a system’s success i retrieving
relevart documents from its data s cobld be. expressed qudntitatively as

.-

the number of releva mefits retrieved by the system

— - X 100
the total number of relevant documents contained in the system =~ .

. Suppose. there are 10 relevant documents on a particular subject in tfre system and a
subject search conducted using normal procedures retrieves 7 of these 10 documents, the recall .
ratio 1s (7/10) x> 100 or 70%. '

~ Recall ratio is also called hir rate, sensitivity, and conditional probability of ¢ hit. The’
methods of estimating relevant dociments contained in a system are discussed in later sections.

" 100% recall ratio could be achieved 'by" _broadeni.ng the search strategy and r&rieving a
large portion of the collection. Information storage and retrieval system serves as a filter where
it lets through what is wanted (recall) while holding back what is not wanted|(precision).

: ,‘.1_1.4'.3_ _Precision 3

Precision ratio, also referred to as relévance ratio, may be defined as:
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the number of relevant documents rtrieved by the system -

: x 100
the total number of documents retrieved by the systern

Suppose. against a search strategy, there are 50 documents retrieved by the system and
oui of them 10 documents are judged as relevant by the user, then the precision ratio will be

(10/30) x 100 or 20%

The itwo measures recall ratio and precision ratio jointly indicate the filtering capaciiy of
* the system. Achievement of 70% recall ratio at a precision of 50% indicates greater efficiency
of the system than the attamm-.,m. of the same 70% recall ratio at a lower precision, say 20%.

Rccal] and precision ratios are inv emely proportional ie. the cfforts to improve reca[l by
broaden;n.g the search will tend to reduce precision, while the cfforts to improve precision .
narrowing the. search will tend o reduce recall, as expressed in Figure 1.

+

106%

0%

0% 50% . . 100%

3 ' Precisjion Ratio
Figure-1: Performance curve of recall versus precision

Informaticn retrieval systems are usually designed to provide higher recall and precision
ratios. But there will be oceasions where a search strategy may be confined to higher recall
ratio only, while the other on higher precision ratio. For exampie, a user who is writing a book
- or review article on a particular topic wishes to see everything included in the database and his
requiremenis of -recall ratio are high. A very broadened search is to be conducted to satisfy
his needs. This user’s high recall requirenicnts a]low him to tolerate lower precision, as he
doeqn twant to miss dnythmo

- ths other hand, a user who wishes to see some recent aiticles on a particular topic
will expect high _precision and less recall ratios in the output. In other words, he doesn’t want
to see everything on the subiect but wiil expect the set of documenis presented to him are

. highly relevant and he may even be particular about the currency of {he itemis rctneved
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11.4.4 U.se_r Effort

It is to be noted that the more effort a user is willing to expend i in exploltm g an mformatlon
storage and retrieval system, the better results could be obtained in terms of retall or precision
ratios or posmbly both. For example, in delegated searches, a user could put more effort at the
- search request stage through a detailed discussion of his requirements with a staff memiber of
the system. In completing a detailed search request form he may include his re‘quests in verbal
form, i.e., the keywords that express the concept in the request, one or two known sources of
documents relevant to the topic etc. He could examine the proposecl r~;trateg,y and suggest
alternat:ves 1f necessary, before the search i1s actually conducted

i .The eff-Ort may also be put through_ the technique of iteractive searching where a partial
“or preliminary search is conducted and ‘the _usef'. examines the output and indicates the
televant items. A revised search strategy may be prepared. and executed to retrieve - more -
documents of the type to be relevant and less of the type to be not relevant This process
called Relevance feedback is carried out by adding terms from documents found relevant by
the user and deleting terms included in the documents that are found irrelevant.

In’ non- -delegated searches where the end-user
understanding of the system, its coverage, the synt )
_part are required to derive documents wit
~ friendliness of the interface plays a major rofe

1145 Response Time ?\

. . Time taken by the systenND reSpond to a query put to it also i)_laysl a major role in-
_evaluating information st and retrieval systems. Users may consider that the receipt of

a system response beyond line, say five minutes, will be of no valtle “Yet response time
is always secondary to the recall and precision requirements and the users will be willing to
expend more tlme if they are sure that the system will satlsfy the:r mformatlon requirements.

earches the system byi himself, a good.
of the command languagnie etc. on the user-
call and precision ratios. The user-
this context. o .

”1146 Formof Output S i

The form of output presented by the mformatton storage and remeval |systern helps the

" user to 1dent1fy the relevant documents with ease. The output of a: system may be brief

‘bibliographic citations, citations with keywords, citations with keywords an'd abstracts or the
- compfete text of the documents. The more information given to the user, the eas1er it is for him
to make . accurate relevance prediction. Slmllarly, the format of presentation IS also important.
If the descriptions are presented in a tagged format it may facilitate rapid scanning and helps .
the user to discard irrelevant it_ems fairiy easily, compai‘ed to con’tinuous 'téxt format. .

_ A study conducted by T Saracewc 1nd1cated that out of 207 documents Judged relevant
- from the fuli text, only 160 were so judged from abstracts and 131 from titles.
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11 4.7 Assessmg Recall and PreCISlon Ratlos

Estabhshmg the performance ﬁgures of recall and precision ratios for a reprosentatwe set _
of searches (test searches) will be helpful to identify examples of recall and precision failures
- i.e. situations in which known relevant items were not retrieved and situations in which known
irrelevant’items ‘were retrieved. They arrived at figures which may be expressed in the form of
a2z x 2 table of search results as in Figure 2.

USER RELEVANCE JUDGEMENT |

Relevant Not Rclevant Total - :
Retrieved . 8- b a+h
' "Hits" - "Noise"
Not _ C d c+d
retrieved "Misses” - "Correctly
rejected
| Total atc ) - b+d 0  Total collection
: ' a+b+c+d

Figure-2: 2x2 ta__blo of search results. . O

~ The total coliection size (a+b+c+d), ¢
total number of items not retrieved {c+
relevant and irrelevant items can be estab

e tofl number of items retrieved (a+b), and the -
he values directly observable. The two values,

ed by getting a feedback from the users. where

he judges some items as relevant ( some as‘irrelevant (b). The degree of relevance is

judged by the user on some type of e as ‘major, minor of 110 relevance. The user is asked

to indicate reasons for his various Judgmems wh1ch w1l| be further, analyzed to improve system

performance : -

~ The two -other values *¢” and ‘d’ (mis:,os and coirectly rejected) are yet to be
¢stablished. The crude method to get these figures will be to present all the . non-retrieved
items (c+d) to the user for judging their relevance (c) and irrelevance (d). This method may be
su1table on sample studies conducted on sma]! prototype systems but is 1mpractxcal in the case
of large systems.

As i_t 1s impractical to assess the absolute recall values on large’ systems, the concept of

~‘best possible recall estimate is introduced. For example, the system is supposed to contain

‘X number of documents. which can be judged as relevant if they are presented to the user.
As-this may be a large collection, a subset of ‘X’ i.e. *X1is selected by methods extraneous
to the "systcm under evaltuation. ‘X1” can be composed of relevant documents known to the .
user, ot the documents found relevant by the evaluator through extraneous sources (e.g. other
information centers or pubiished indexes) or can also be comprlsed of partly of i ltems from the
first and second sources.
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For example, a user has information on  two  relevant - doctments ori hand when he .
makes a searcly request. A paraliel search by the evaluater on other sources may yield 12
pOSblbly relevant items, -as per the understanding of the. evalvator of the topic. Of these 12
items, the user considers § relevant and it gives us 10 relevant documents (2+8) on the topic
ie. “X1'. A search actually conducted on the sysiem under evaluation retrievis 7 out of these
10 documents, then the recall estimate is {7/10) x 100 or 70%. The subset ‘Xll is supposed to
be a representative of the set *X' and the recall estimate may also be attr;buted te collection
X’ In this example, the total number of records relevant in the sample (a- re) is 10, the relevant
records retrieved (a) are 7, and the niimber of relevant records missed {c) is 3

* Similar type of studies can also be conducted on a small sample of the database
(source documents), say 1 year collection. A group of test seatches may be conduued on this
sample recall estimates can be established.

By above methods performance figures for a group of “test searches’ can be established
and all the values in the 2 x 2 twable of search results can be derived and further subjected to
failure analysis. :

11.4.8 Other Parameters Used in Evaluatiq_n_

‘While most evaluation studies are bascd on the an¥lysis of the two performance figures
recall and precision ratios. the following paggigeterShfe also considered in some studies.

* Fallout ratio - the prbpmtion of non- ant documents retrieved in relation to the
total number of non-reicvant doc . also referred to as discard of the conditionai
probabﬂﬁy of a false-drop B o
Neise factor - the progaigion 6 retrieved documents that are not reievant, the complement
nf precision ratio ' ' ' o o L

* ‘Selectivity - the proportion of non-refevant documents not reirievéd i.e.. correctly
eliminated in relation o the total number of non-refevant documents o

* Speczfcuy - the proportion of lelemnt documcn*s in reiatior to the total nhmber of
documenti in the colﬂecuon ' ' ' ' '

*

Nove[ty the ploportmn oi the retrieved documents that ‘were not known to the user in
refation to the totdl retrieved documents :

115 FAILURE ANALYSIS

Failure analysis is diagnostic and isthe most important part of the entire evaluation
program. It involves a careful examination of the documents in the collection, the indexing
. policies and procedures, the indexing langnage(s), the original request posed to the system,
the interpretation of the request by the searcher (in case of delegated searches). the search strategy

used and the complete assessment of the output by the user. ;
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Fatlure analyss jconducted on a large nimber of searches yields large body- of data.
This data when ’malyzédf nd- ;nfcrpreted clearly indicates the’ pr[nc1pal problem areas in the
system - the arcas that requn'c 'ltientlon and modification.

Failure analysis will attribute the recall and . precision failures encountered to the
principal subsystems and will identify the particular kind of failure ogcurring in each subsystem. -
The possible sources of failure may be identified at different stages of the system. They are:-

1} User Expectations

User expectations on the coverage and appropriateness of the system ( in terms of
comprehensiveness and currency}. Selection of an’ inappropriate system may lead to user
d1ssat151a(,tmn (e.g. Selection of BIOSIS instead of MEDLARS for topics on medicine)

2y Submitting the Search Request

Once the user ldentmcs his information requirements, he has to submit it in terms of a
verbal request. The quality of the request statement depends on:

User’s interpretation of system capabilities and limitati

* User’s ability to describe his information needs prowife terms

* The degree of assistance given to the user by the m (e.g. carelully structured search
request forms, interviews conducted wit c user in assessing his information
requirements, iterative search procgguresollowed, or some type of user training
program). :

3) Inierpreting the Reques@

Once a request statement is submitted, it must be translated into a formal search strategy. -
The set of variables that affect the recall” and precision ratios of a search at this stage include:

* The analyst/searcher’s interpretation of user requirements (may be accurate or inaccurate)

* The ability of the vocabulary to describe concepts inciuded in the request

The vocabulary may be - having only higher level generic terms to express the
concepts. e.g. A generic term “Tissue culture’ is only included in the vocabulary and the
lower level terms such as ‘cell culture, anther culture, shoot tip culture etc.” are omitted; A
generic term “arc welding’is only included, omitting the narrower term ‘argon arc welding’.

The ability of the searcher/analyst to recognize and cover all possible approaches to
-retrieval. E.g.: Omission of terms like cacao, coffee while a search is made on adverse.

affects of ' beverages may lead to less recall ratio

* The level and quality of search strategy adopted
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As mentioned earlier, a broad search strategy may lead to high recall ratio with low
- precision, while a tight search strategy with strmgent terms may lead to high prec1510n “but
low recall ratio. :

The quality of the search strategy also depends on the searcher’s understanding  of
the syntax and semantics tules framed by the system in constructing the search statement, -
the precedence of Boolean/relational operators etc. Wrong usage of opcrators or illegal syntax
may lead to low. prcmsnon and recall ratios.

_4); Searching the System

 Once a search strategy is formulated it is to be matched against the contents. of a
. database. Another set of factors which influence the system performance at this stage are:

¥ the indexing policy, particularly policy regarding exhaustivity of indexing expressed in
number of terms used to describe the concepts covered m a document ' '

* the inaccuracy of indexing i.e. omission of important terms or assignment of incorrect
terms, ' ' '

# - the characteristics of the indexing Iangu&g’@érms of specificity .

*  the, abilit_y. of the indexing languagel its symtax in expressing the concept dealt ' ‘
within the document and the cor?in which the assigned terms are used -
rp

. For example, sorghum is ¢ er=d’as staple food in African countries, while it is treated
as a weed in wheat forms in USANConsider the following title for indexing:

Bmeding Wheat for%nce to Sorghum’

The possible terms in expressing the concept could be:

Triticum vulg_are (used for that)
~ Plant breeding

. Weed resistance

Sorghum bicolor (used for Sorghum)
In a ..[frc-ccor:dinated inciexing system ihe subjecf stﬁng could be:
I'.Triticurh ‘vulgare .-'[.).l.ant breedinig - weed resistance .- 'Sorgillum bicolor
which c.xprcsscs the .concep.t and context at which the acove termsare used. Following

the indexing rules at both stages: constructing an index string and a search strategy will’
- result in high precision ratio in pre-coordinated indexing systems.

Ay
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If the vocabulary and indexing methods used are not capable of | expressing the concept
and the context, false coordinations will lead to precision failures, patticularly in post-coordiriated
indexing systems For example, the document mentioned above may be retrieved agamst a
search’ request Breedmg Sorghum Jor weed resistance and a search strategy

So_rghum bicolor AND pla_n_t b_reeding AND weed res]stance,

as the above terms are included as keywords omitting the context in which they are
used. In the above example, sorghum is considered as weed in wheat farms but this information
is missing at indexing level.

5)  Screening the Output

Before the search results are submmed to the user, they are usually screened to ellmmate -
irrelevant items by the searcher or analyst ‘The screening operation is carried out to increase the
precision ratio without effectin g much the recall ratio. The success of screening process depends
primarily on the accuracy of the analyst s interpretation of the user’s requirements and
secondarily on the quahty of the document’ surrogate presented to the analyst.

The above discussion shows that a single factor: 5ts ‘interpretation - of user’s
~ requirements may affect the recall and precision rati ifferent stages. The various sources
- of failure are cumulative and may result in a system cannot operate very close to 100%

recall or 100% precision. , ?\

In the end-user searches, one impd wree of fatlure - the analyst’s interpretation of
the user’s needs - is eliminated. But geylevel'®f understanding of the system capabilities on user

part and the user’s inability to think possible approaches to retrleval may result in a large
number of failures in end—user searclies,

Failure analysis identifies the principal causes of failure in a partié'ulélr'S) stem. . Once
the causes are identified, system modifications can be made that will reduce these faxlures
in future. :

11.6 IMPROVING THE SYSTEM PERFORMANCE

As mentioned earlier, an evaluation program is not conducted as an intellectual exercise,
but is supposed to be diagnostic and therapeutic in the sense, the process should not only
_ identify the causes for failure but should also suggest measures to improve the performance
. of the system. The cost of conducting an evaluation study can. only be’ Justlﬁed in terms of

1mproved performance resulting from the investigation. '
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Figure-3  Scatter diagram of Search resuits.

In the above illustration, the individual performance figures (recall and precision ratios}
for a group of test searches are marked by a symboNX’. The markings indicate that they
scatter widely. There are some very good searches (Ngarkpd ‘X’ on the top right-hand corner),
some very bad results (bottom left-hand corngmmgomé™high recall-low precision results, some
high-precision and low recall results and sof promised resulis in terms of recali and
precision ratios, The individual perfor es can be averaged to arrive at an over-all-
average performance figure. By applying em search strategies to each of the test searches
in the group, a series of average p mafice points can be derived and. used to plot an average
performance. -cuive A for the e system: The performance can be raised to curve B
after necessary modificayegs de to the system at different subsystem levels. .
Recommendations may b for modifications at different subsystem levels: Condugting. .
another group of test scarches 3 the modified system derives the performance figures for:Ciifve
B. .

¢

Some possible recommendations could be:

* making the user aware of the system scope, capabilities and limitations, its coverage
‘through brochures, seminars, traiting programs ete. '

# ' increasing the assistance provided io the user in formulating his search request
* Updating the vocabulary regularly ‘with new terms that represent emanating new
- concepts in a subject area and establishing their relationships with the existing ferms
designing and implementing indexing procedures where the terms used to represent the

concepts can also retain the context in which they are used and mdkmg necessary’
alterations to the software to meet these requ:rements
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. groupmg terms under ma]or of pnmary descrlptors and mmor or. secondary descrlptors ”
where primary. descnptors represent ‘the concepts dealt with in detail in the document
and the . secondary descriptors represent the concepts ‘mentioned or not -covered

 detail in the document. ermtrng the search to major descrrptors leads-to hrgher prec1sron'_- .

N - -rafios whrie mcludmg the minor descrtptors leads to htgher recall E. g The two tltles -
'_below are to be mdexed : : .

-Title Inrroducu'oa to ope'mﬁng Systems” deals wrth the concepts of operattng systems
in detail. A -few chapters are included to mtroduce operating systems like “MS DOS, UNIX”.
_and the like. - -

_ The second t1tle Introducnon to Unix deais in detail with the specrﬁc operatlng system
“UNIX”. S :

The major descrrptor(s) for the first title cou]d be “Operating systems” and the minor
- descriptors “MS-DOS and UNIX” whrle “UNIX” becomes the major descrtptor for the second
title. : _ .

_ swrtchmg to_ high speed hardware and software wrth better algorlthms to reduce the
o response time :

*  improving the quahty of querv forms and help geWwfovided to the user by the user
o mterface R 6 ' ' -
Modiﬁcati_ons' made at the output end of §yegtrieval process (i.e. at the request stage
- in interaction with the user, understangipg requirements and search procedures) can
have imntediate effect in improving the performance than changes made at the mput
~end i.e. indexing procedures and the -'nde __ language '

_ Evaluation of an information ge and retrieval system could not be a one trme'
'study It is to be noted -that continuously monitoring systém performance or. conducting
- evaluation studies at regular intervals will help to identify specific failures and problem
-areas as- they arrse and to make necessary modifications wherever these are ]usnfred

| _11 7 EVALUATION ()F COST-EFFECTIVENESS

X ""!'
Cost effectlveness refers to the. relanonshlp between level of performance (effectweness)
-and the costs involved in achieving this level. It is designed to find the least ‘expensive means
‘to carry out a given set of operations or to obtain the maximum value from a given expendlture
There may be several alternative methods that could be used to obtain a partlcular perfarmance
level and these can be costed and compared. The costs that are relatwely fixed {(e.g. equipment -
. purchaSe developmental costs, costs involved in acquisition and 1ndex1ng of the present
~database) and the costs that are relatwely variable (based on the usage and mode of usage) are .
- to be estimated. For example, if the number of searches conducted in a year increases by 50%, -
then the cost per search is considered reduced. Similarly, the mode of interaction with the user
(personal_,vrsrt mail, telephone etc.), the mode of interaction with the system (on-line or off-
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- line), ad.d.ing.or eliminating screening operations, changing the ptrefessional level

conducting the searches, providing friendly user-interfaces and encouraging en
thereby reducing the ﬁumber of skilled professional dedicated to search s

contribute to variatiqns in the -cost per search.

A .comparative study conducted on these alternatives may help
promlslng altematwe in terms of costs and effectlveness

The_. _eost-effectiveness of an ir)_.forfnatioh system can’ be. improved b

of the personnel
d-user searches

ervices, all will

shlect - the "m'ost ’

y eithe_r:_ '

1 mamtammg the present performance level while reduemg the costs of the operatmg the
C system _ :
2)  holding operating costs constant while raising -the average performance level

In"an information storage and retrieval system, the basic alternatives and

relate to the input and document indexing operations on the one hand, and to
output transactions on the other. A particular performance criterion - for e
precision level ~ can normally be attained in many different ways, each of
different cost levels. Precision may be raised by usind\a highly specific inde
dexifg costs, but reduces ¢

but requires high indexer proficiency and large 1

relating to searching and screening efforts. A

casually, but for. high precision the output

costs at indexing level and 1 mcreasmg
" time. '

atively, the indexing may be

In some cases, it is possib
systems’ alternatives to t tiveness or quahty of the output product

» - i c
 relationships may be cited@mples

e screened by experts, the

@m due to lengthened search tim

) tai'n-quaﬁtiﬁable information, which r

system tradeoffs -
the search and
rample, at giveh_ "
them involving
xing vocabulary
ost involved in
performed more
reby decreasing
e and screening

slates to various
‘The following

1 coillection ce\_{erage versus expected_.pre'pertien Iof_ retrievals (inveréely proportional)
2y indexihg e.ffort'.a:nd time ttersus seatch _effectiveness (tiireetly p.rop_orti'onal).

" 3) | 'spec'iﬁéiz§ of the -tnc_lexirig langﬁage'_and- low recall '_an_d high pr;ci;,ion" Jatios

4) | 'Equipment cemplexity VErsus proeesslin'g limitations:.- (_i-nversely'pr‘oportional)

| ._11 8 EVALUATION OF COST—BENEFITS

Cost-beneﬁt evaluatlons are not easy to handle because the dll’CCt bene
service are difficult to identify and . measure. -Cost-benefit analysis requires

fits of 4 retrieval
a’ systematlc

_-.COmparison. between the costs of individual operations and the benefits deri
Yet, these beneﬁts could be measuned mdlrectly by :
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. ¥ - . comparing the cost of the service with. the cost of obtaining the same by gther means -

*  egtimating the time gained or the increase in productivity resulting from the _uSc of the -

- system
* - estimating losses owing to the lack of such a service
* estifnating the benefits or avoidance of losses due to improve decision-making due to

the availability of information from the system

¥ avoidance of duplication of research effort or projects that have either béen done before
~.orthat have been proved infeasible by earlier investigators’ simulation of invention .

For example, a current awareness service that suggests possible new products, new
applications for existing products, possible markets for industrial waste or less expensive
methods of fabrications to industrialists might be justified economically.

119 LET.US SUM UP

. By the above discussion, it should be clear that most ﬁvaluation studies conducted
“on information storafe and retrieval systems have used recall recision ratios. However, it
is also obvious that a great deal of effort has bee eted to develop other means of
-evaluation: fallout, selectivity, specificity, novelty, noise & should also be clear that evaluation
studies should always suggest modifications at n?—lcvel_ L.e. subsystem level to improve the
effectiveness of a system and these mod iﬁcatEgns alg justified only when they are cost-effective

and economically beneficial to the organi
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11.11 'MODEL EXAMINATION QUESTIONS 5

1. ESSAY QUESTIONS

1 What is Evaluation ? ]:xpldm the different measures used m evaluating an ISAR
system. -

'2) ~ Discuss the advantages of Failure Apalysis and suageat measures 10 improve the
system performance.,

1| SHORT NOTES
a) Cost-effectiveness

b)  Cost-benefit analysis

':f
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120 AIMS AND OBJECTIVES

_ ThlS umt aims to prov1de an overview of the various experiments and case studles carried
out towards evaluatmg the ISAR systems. S

._Aft@r studying‘ this unit, you should '_be'iri a position to

 - - dlscuss the expenments carried out on ISAR systems popularly knawn as Craneﬁeld
Projects 1 and 2 :

- desci'ibe. the evaluation of experimental systems and operational systems

- . explam what is a user mterface and the studles done towards evaluatmg the effectweness
of user intetfaces. '

121 -IN‘T-RODUCTION T

As the literature on evaluation of information sto_raa and retrieval systems is voluminous

and still growing, a sample of seven case studies are jtered in this unit that can reptesent

-thé efforts made in this area. The first case s RANEFIELD 1 compares the efficiency
- of 4 indexing systems and the associated file izations in terms of recall and precision
" ratios. It also considers the human fac at may lead to unsatisfactory results. In

CRANEFIELD 1, the components gy inddking languages and - the effects of these various
. components.on overall system eff%es are studied. Evaluation of FAIRS limited itseif to '
the comparison of different ggarch Swategies on recall and precision values. The study
. conducted on MEDLARS%dered different " kinds of users and different levels of

interaction between the user afd the specialist, and the effect . of these pararneters on the

: ovcrall performance of the system

All the above systems use evaluation assigned indexes i.e, human experts analyze iiie
content Of the document and assign keywords with the aid of controlled vocabularies. The
SMART case study considered the possibility of eliminating this human element in 1ndexmg
and expcnmented with the possibility of providing systems with automated indexing and
- searching capabilities. A comparison is also thade with fully manual MEDLARS system. The

_pOSSIblhty of developmg an intermediary search system or user interface based on the artificial
- intelligence and expert system methodologies, even though limited to specific subject areas, is

_e_xplored in CANS_EARCH study. ‘The last case study, CONIT, considered the possibility of -
providin'g a common command linguage to the end-user so that he can access multiple -
"~ databases i in a networking environment and satisfy his information needs. A’ comparison of

'the interface. CONIT and the human expert in a:rmng at satisfactory search outputs 15 also
conmdered E
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12 2 CRANEFIELD EXPERIMENTS ON ISAR SYSTEMS

12 2 1 Cranfield Pl‘Q]E:Ct 1

The first extensive comparat:we test of mformatlon retrieval systems was undertaken at g
Cranfield, UK. The initial phase of the study, Cranfield I, was begun in 1957 and fully reported _
in 1962 by C.W. Cleverdon in his “Report on the testing and analysis of an investigation into.

- the comparative efficiency of mdexmg systems”. The. pro;ect was ﬁnanced by Natlonal Scwnce :
' Foundatlon

The project attempted to test the effectiveness of four mdexmg technologles and
associated file orgamzatlon S

x an alphabetical subject catalog based on a subject headings list and a set of rules to gulde

“the construction of headings
-a UDC classified catalog and an alphabetical chain index to the 'elass headings eonstrueted _' :

a catalog based on a spec1a] faceted classnflcatlon and_an alphabencal 1ndex to the class
headings :

a uniterm co-ordinate index controlled by an ity list of uniterms.
The study involved 18,000 documents?ﬁtotal of 1200 manufactured or synthetic

search questions devised after a study of each ment. A search is considered successful
- when the strategy was able to retrieve t nt in questlon '

' The variables tested _include@ '
'* . ) . . 4

the systems as given above

the'type of document- half were research reports and half were journal articles chosen
equally -from a general field - of aeronautics and from a more specialized ﬁeld of -
: aerodynamles :
* qﬁaliﬁcations of the indexer and his experience
* - the indexing time in minutes per document
* t__he indexer’s rate of learning the indexing policies and procedures -
*  -the number of index terms aSsigned"to each document

_Interatwe aearchmg methods (modlfymg the search strategy to get ‘a’ desired output)
were also used.. The twm measures of performance recall ratio and precnsron ratio were

. estabhshed
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The results of the study 1nd1cated surpnsmgly little différence in tl[le performance
~of thc four systems compared Some of the ﬁndmgs mclude |
* ~all the four indexing systems were operating with an effectweness of 60-90 per

‘cent recall ratio i.e. uniterms with 82 per cent, a]phabetlca] 81 5 per cent, UDC 76 per
" cent .and Faceted classuﬁcanon w1th 74 per- cent

Fo | success in retriéving documents in general on acronautlcs appeared to be 4-5 per cent.
© greater than for -the specrallzed field, acrodynamics, probably due fo the lack of
© specificity in 'vocabulary in represénting concepts in the specialized fie d -

ne 's.i.gr'li.ﬁ.cant diffcrences"'were obser-ﬂf,éd' in. 't_h_e case'of_ -re.t:rieving .documents indexed
by different indexers o
k- ir_icreased;'time 'speu't-_on' inde'j'(_ing'im"proved chance.of. r_ecall-.
. rlre-.more experreuce the iude:._ce_rs'_gai_ne‘.d-i_u _indeki_ng, _tﬁe- more success in .ret.rieval.'
*{._ . .

the source document was found in the first séarch attempt in 48 per cent of searches, in
the second atterapt in 35 per ‘cent of searcheg in the third attenipt in 12 per cent of
.searches and so on. o : 6 e S

: : Failure analysis conducted for a.sam95 faiiiures. to retrieve- the source document
helped to identify 526 mdmdual causes for f £ at different_subs_ystems. These were grouped
as below: A o '

-"_--1) Que'stitm failures (17 _.'%) ' Q‘

% too detailed @nng to only a small part of the document indexed)
% too general ( anferable by too many documents) ) “
* ot easily understood -
* - misleading - : :
% incorrect ( the questloner had mlsunderstood the source document)
- ) Indexmg faﬂures (60 %)
A msuffic1ent mdexmg ( omlssmn of lmportant concepts a531gn1ng too genenc
- terms, misunderstanding the document) =~ . g
~* . omissions caused by shortage of time- gwen to the 1ndexer _
| K overdetailed indexing-( omission of general theme of the document)
' *. careless indexing (wrong descriptors used) |
*

' mcompletc entries (omrssron of rotated UDC entries, of cross references etc.)

BN 'Searchmg fallures(l? %)

mlsunderstandmg of the questlon by the searcher
fall'ures w0 use all concepts in questlon
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msu‘Fﬁc;enf sea.rchmp .
* incorrect searchnng { wmng entrles checked)

4) Sy-ssem failu_re due to -wcakne_s_ses 'in th_e descri.pﬁq'r. Sch_'edinle_s (6 %j_

The Sihdy indicated that only. € per cent of l’._.t"le\-'dl f atlures were att rlbuted to the 1ndex1ng '
system used; while human errors in mdmeg and searching lead to 60 per cent and 17 - per .
cent failures, respectively, followed by user’s ability in expressing his information requirements
and the analyst ability ' in interpreting the userrequirements to 17 per cent. From the study
it was concluded that file organization is reiatively unimportant in the performance of an -
information storage and retieval system, while the specificity of the vocabulary and the

;exhaustiﬁ'{y of the indexing have 2 direct effect on the effectiveness of the system.

1222 ﬂ"‘m ﬁ d?r@ :::

B ihe second gh:}% of :hr' Crztnﬁcid pfmect whlch begun in 1963 and fully reported in

1966, the components of indexing idnguages and the effects of these varicus components on
the effectiveness of the sysiem Le. in terms of recall and precision tatios, were studied. The
stnldv was bmited to & coliection of 1400~ documents {art riicles and Teports) i a specsahzed '
field, high-speed aerodynamics and aircraft stmctureq Unlike Phase 1, {which was based on

__mamsfam@f\,d or synthetic’ gquestions), the seconi * phase obtaidgd genuine search questions/
“requests previously submitied by the users. - '

Many devices are used while indexing a documel
sysiem, some to increase precision and othérs to i
1$ 2 compination of such devices. For. example
rr*"ali

rinformation storage and retrieval
ail. A pamcuhr mdcxmg lelmmology

* 7. grouping synonyms in its alph
effect machi_ncs - 629-13?’-,

F o grouping word mrms 11t LS alphdbstlcal mdm eg. weld - 621.79 b, weided- 621.791,

and welding - Z:.F')i

* o linking broader or naitower terms in the schedule, e.8. f)é? beverages and 66’3‘ 3 wn
~and

to improve precision:

* plecca olchmt'cr' n {hg schedules e.g. 533.6071 - wud tunnels 533.6.071.4 - wind
. tunnel fnstrumenzs : .

L prcctyordinaaziﬁz':'in ilie catalog, e.g. 669.7_1:6;21.791 - weﬁding oﬁ:' aliminum
| Ceaneiisid ppoieu FE 3fudzu.i the relative conirtbuting of cach of--the devices on recall

and precision rafios by, m;yliw each of these devices while holding others constant, and
assessing - {he individusi eff lects of 2 numbe; of faciors. As terminologies unsed in indexing
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~ devices have a direct effect to performance figures, different .indexing termmologles were
' constructed as follows:

n - A'.'.s._eries 6f phrases were sele_btéd that express the concepis from the [dccument. e.g.
‘axial flow compressor’, ‘laminar boundary layer’, etc. this become the first indexing.
_ language i.e. project I1.1. The terminology is expanded to include synonyms and resulted

in I1.2.
2)  All the concepts used in the test indexing (i.e. II-1) were organized in a hierarchical
classification.
Eg.: 143 GAS FLOW |
' 44 INITIATED BY STRONG SHOCK
145 LOW DENSITY FLOW
- L46 RAREFIED GAS FLOW
LA7 . FIRST COLLISION REGIME
L48 . - MERGED LAYER REGIME
L50 VISCOUS LAYER REGIME
L51 - NAVIER STOKES REGIME
Ls2 DISSOCIATED STREAM
L53 GAS EXPANSION
Expanded indexing languages based _OQ above hierarchical classification of.

terms were produced as follows:

112 species included, i.e. if th der term was L[46, its narrower, terms L47-L51
were added : '

RIRE Supef—ordinates inc]ucg'! i.e. to L46 and its narrower terms , the broadér term 143
-was added :

I1.14 Coliateral included, i.e. to L46, its broader term, L43, narrower terms L47- L51, and -
collatera] terms, 144, L45 L52, and LS’% werc added

.Other indexing t_erminologies were produced by adding selected narrower terms or
correlated terms, the selection being based on the context of the question asked.

3)  The phrases selected from documents that represent the concepts in the documents
i.e. IL1 were broken to create a list of uniterms. e. g. ‘axial flow compressor’ into “axial’,
‘flow and * compressor and these single terms formed indexing language 1.1

4) Thf: ‘uniterms in lndexmg fanguage 1.1 were exammcd to detelmme (a) synonyms,
(b) words with common root, and' {c) quasi-synonyms { terms whaose meamng overlaps
~ on oceasion. E.g..". To the uniterm Flow,
flux, and stream are SYNORYIOUs,
flowing is a word with a common root flow.
and motlon movement are quasi-synonymous.

Thesc three groups resulted in 1ndexmg languages 1.2, 13 i5
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5)  The uniterms used in I.] were organized intc a hierarchical classification

‘Bg: E74 COMPRESSORS

E75 JUMO
E76 MULTISTAGE
E77 FAN

- E7$ PUMP

E8G TURBINE

Expanded tndexing languages werc produced by three stages of hierarchical reduct.lon :
resulting in 1.7, 1.8, and 1.9 indexing tclmmo!ogy as follows

17 to the narrower ierm, its collateral ferms and the broader term were added - to
E76 E75 ((‘o]!aterdl) and E74 (broader) are added :

1.8 to the terms in 1.7, selected collateral terms of the broader term (i.e. compressors)
were added i.e. to B76,E75E74, E79 is added

. L9 te the terms in 1.8, the remaining collateral terms of ghe broader term (compressor)
-were added i.e. terms E77 and E8D were added. E :

6)  The con’ceptuai.phrases in JL.1 were translated ﬁ erms ived from EJC thesaurus.
.While this was indexing language IIL.1. It was SMgaied into: 1112 (including narrower

-terms only), II1.3 (incloding -broader_ terms 114 (including related terms only), and
L6 (including all the three). N B '

7)‘ * Uniterms selected from titl.es-formed Z‘eparate index (IV.1), expanded to include word
forms (IV.2) Uniterms select abstracts formed (Iv.3), expanded to include word
. forms (IV.4), - ' '

Al together, 21 indexing languages were formed and compared to assess thelr
“effectiveness on recall and precision rat1os

Search strategies used may be iHustrated as follows:

A. A question put to the system was broken into words, coordinated and matched
against the words in the indexing language, 1.1. In case, a specific document was not
retrieved, coordmatlon level was successively reduced by droppmg one term at a time.

_ eg Breakmg a quost;on "determlnmg the effect of chockmg flow coefﬁcnent on
compressor stage characteristics by test. data analy51s” results in nine terms: analysis,
characteristic, choking, coefficient, compressor, data, flow, stage, test. '

A relevant documient in the collection that does not include the terms © * analysis, data,
test” in the index but dealing with the concept in thc guestion could not be retrieved by co-
ordmatlng all the 9 terms. :




‘The meathod of dropping any one term at a time af each coordinati
to retrieve the document at a co-ordination level of 6, where the question woids
choking, coefﬁcicm, compressor, flow, stage” would retrieve the document.

B.  Words derived from the questmn were replaced by thewr synonyms (i.e.
- searches were conducted at different co-ordination levels. :

n level helped
“chara_cteristic,

from 1.2) and

Similar experiments were conducted for each indexing language, ai each co-ordination

level. A total of 221 questions were searched in each language and av erage reca
ratios were calculated for each ianguage at each co-ordination level.

il and p1ecmon

- A “normalized recall” figure was Lalcnhted by summing up performance at all co-

ordination levels,

The.main conclusions of the study were:

1) By shifting from an indexing language uqmg uniterms {L.1) to one using c‘oncept phrases

(II i) normalized 130&!1 fell from 63 o 45 per cent

cent

2)  Asthe single term language expanded (I;?—I.%éor'm&lized recall fel_l-fmim 65 to 61 per

- 3)  Expansion of the concept language (11 1112, 1113, 1114 raised no
_ from 45 to 57 per cent : ?

4) Controlled terms from a thesaurus
is less than that of unco single terms (1.1}

5 As thesauric relatio (= mti;oduced into ‘controlled terms (i.e, If
~ TI1.6), normalized rec I from 62 to 59 per cent

6)  Abstracts (IV.3 and IV.4) gave a higher nm‘malizéd recali value than title

The study indicated that, takmg both recall and precision into acc
languages which used uncontrolled single terms (i.e. natural language systerns, su
performed better than other contro[led vocabulary systems :

rmalized recall

1.} showed a value of recall (62 ﬁer cent), which

1.2, IIL3, T4,

(IV.1 and IV.2)

uni, the index
ch as uniterms)

“But 45 B.C. Vu.kery points out, in Cranfield Phase 11, excessive attehtion was paid
toasmgle factor, the indexing language, affccmglwlewl perfermance. The project had not -

considered the factors such as:
' t.he.c':o'ntérpts. of the systen}'as affected by the input policy, o o
indexing _‘policy as affected by the estimate méde of__ user needs

indéxing procedures as affected.by a number of factors: the method

-concepts, the experience of the analysts, the time - given t6"thém to inde
the aids used in indexing etc.
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* the spéciﬁcit}; of the indexi_r.sg. Eang.'uage'-

¥ the devi.cesl the indcgi_ng lang_uagc'h.as tor vafying a searc:h strategy

* the search purpose, t.he lime allowed tc; the. searéher, hi§ séarch experience é;nd available
search aids :

"

file organization and scarch equipment. -

12. 3 EVALUATION OF OPERATIONAL SYSTEMS

12.31 FAIRS

'D.E. Berninger and his associates cvaluvated the operational system. FAIRS, the retrieval
system of the U.S. Federal Aviation Agency. The system contains ten thousand technical reports
indexed with the aid of a thesaurus of descriptors. Whenever a specific term was used, the

corresponding generic term was added'to the index ie. the method of up-posting was applied. -
The system was put to evaluation by searching it to answer ten search requests, actually selected

from genuine requests previously submitted by the users. UShg feedback on the relevance of
the retrieved documents was collected and the precision ratlgg gvere established.

‘Then, two methods were used to calculate th I'ratio. In the first method, users

were presented with a 10% random sample of oltection ‘and were asked to identify the
relevant documents in the sample against each W&t Search request. This figure of relevant .

documents ‘X’ was used to determi ossible number of relevant documents in the
whole collection *X” as *¥=10 x X1’ ' '

In the second method a sup&ar}f test was conducted on 20 source documents. A

set of completely synthetic searches were carried out on these 0 source documents. A search
was considered successful if it recalled the source document and- the recall ratic was
derived on the basis of percentage of successful searches.

If aquery includes generic term G1 and specific terms S1 and 82, corresponding thesaurus |

entries may be:
| Gl with NT 83, 54, S5 etc.
G2 with NT S1, $6, $7 etc, |

G3  with NT $2, S8, $9 etc.

The above example shows.th_at the two specific terms S1 and S2 belong to other generic

terms G2, and G3 respectively.

Four strategies were used to derive the performance ‘figures: precision ratio, recall

ratio (by.ﬁ'rst method), and recall ratio (by second method):
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- search strategy A included originally chosen search terms (whether specific or generic)
‘ie. GL, 81,82 ' C :

* search strategy B eliminated all specific terms and was limited to generic terms G1, G2
and G3- _ '
# - Search strategy C included generic terms G1, G2 and G3 and eliminsted all non-

~ pertinent specific terms S3, $4, S5, $6, S7. S8, §9

search strategy D co-ordinated generic terms with selected specific terins - G1 with
any terms specific to G2 or G3, then G2 with any terms specific to G or G3, and so on.

‘The results of the study are presented in the following table:

Strategy A B 4::'é D
Pregision ratio | 59 35 38 45
Recall ratio (first method) | 22 T3 66 50

' Recall r}atio (second method) | @ _ 90. | 80 75
The results indicated that efforts to raise esulted in the precision falés. The recall

with precision.

12.3.2 - MEDLARS < o

A larger'system MEDLA ntaining 70,000 biomedical articles was evaluated duriﬁg
1966-67. On average 6.7 subject terms were used to represent the concepts in each article. The
terms were selected from a thesaurus, MeSH (Medical Subject Headings), which consists of-

about 7,000 main subject headings that can be supplemented by sub-headings.|Hierarchical
~searches are supported by the system, : " ‘

ratios derived by the two methods were n?h\e same, yet they varted in thfé same way

A selection was made from the existing user groups that could (a) sup]Lly a certain
volume of test questions; (b) cover all the kinds of requests made ( categorized as? on diseases,
condrugs etc.); (c) include all kinds of users (academic, research, pharmaceutical, clinical, .
government etc.; and (d) vary according to the degree of user/system- interacti%jn (personal

interaction, positive or negative or no local interaction). |

The 21 user groups so selected provided 302 fully analyzable test searc:he.s. Search
output, along with photocopies of the articles were provided to the requester fqr evaluation
" using the scale: Hi-of major value, H2-of minor value, W1-of no value and W2-6f ‘unknown
. value. Precision ratios were calculated for over all precision (H] + H2) and ‘major value’
precision ‘H1"” only. ' '
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.Sa.mpling techniques were used 10 establish dverall recall ratio and “major value’ recall
ratio for each of the 302 searches and these are then averaged to arrive at the following figures. _

OVERALL MAJOR VALUE
RECALLRATIO  577% - 652%
PRECISION RATIO  504% 2579

Each scarch was analyzed in detail, and failures in recall and precision were ascribed
to the indexing language, to indexing, to user-system interaction, to searching, to computer
processing. This analysis lead to a series of recommendations on upgrading system performance.

In about 23% of the 302 searches, a recall failure and ‘in about 37 of the searches a
precision failure were attributed to “inadequate user-system interaction” that resuited analyst/
searcher’s inadequate interpretation of the information requirements of the vser,

The four levels of interactions recognized are:

1) Personal interaction - the user visited a MEDLARS c@nd discussed” his' information
"~ needs personally with.a system operator o :
2) . Positive local interaction - a local libr: jan Qsed the information needs before:

transmitting the request to MEDLARS% '

~3)  Negative local interaction - a IQ&rarian simply transmitted the request
4) No local interaction - the r mailed " his request directly to MEDLARS center :

- It was hypothesized that tlie first group of requests would give the highest performance
but the results showed the interactive groups 1 -and 2 performed worse than the neutral
groups 3 and 4. . ro : '

The success of the neutral.groups is due t6 the fact that the requester submitted his
information needs in verbal form, in his own natural language, without being influenced by the
logical and linguistic constraints of the MEDLARS system, as cvidenced by no interaction with
the system. - ' "

The failure of the interactive groups is due to the fact that the user has initially a less
well-formed idea of what he is seeking (i.e. of the scope and constraints of the search) and
when this somewhat tmprecise need is discussed with a search analyst,. in terms MeSH, it
tends to become forced into the language and logic of the systemn. The final ‘request’ rather
than tepresenting what the user wants, represents what he thinks of the system can give him.
It appéars that little knowledge of the system on user part will lead to failures. Either the user
should give' full freedom to the searcher to analyze the search request and formulate a strategy

or he should himself Jearn the technique of searching a system.
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Lancaster c:ommented that “.It appears crucial to the success of a MEDLARS search
that the requester be required to write down, in ks own natural Idngudde exactly what type of
literature, he is looking for.”

124 EVALUATION OF AN EXPEREMENT&L QY‘%’EEM
- SMART

- The SMART (System for Mechanical Analysis and Retrieval of Text) project was initiated
in 1961 with an'emphasis on fully astomated procedures for the analysis, search, and rctrieval
of patural language texts and has become operational in 1964, From its inception, the system
was designed both as a retrieval - tool and as a vekicle for evaluating the cffectiveness of a
large variety of automaltic search analysis téchhiqucs,_ :

1’21_.4.1 Design of SMART System

- SMART system consisted of three paris: an automatic content déscription {(indexin g)'
system; 4 supervisory or monitory system; and an evaluation system. The SMART indexing
system was based on seven language analysis tools:

* methods for automatically extracting importa
incoming user queries and documents ex
*  sophisticated suffix cut-off procedures W8 would be used to transform the words

extracted to word stem form;

3

synonym dictienarieés or the

* hierarchical term arrat systeimns;

* syntactic analysis systems;
a semantic analysis systems;
%

- and statistical frequency analysis systems.

In SMAP'I a document or query is repre sented by a vector or terms t.e. words that carry
the concept of document or query.

“Steps in Automatic Indexing of Documeni or Query
1) The document text or query 1s broken into words -

2y High-frequency function words such as “and, of, or , but, when, where eic.” are removed
with the help of a stop word list




-3 The scope of the remammg word ‘occurrences is broadened by reducing each word to a .
word stem using suffix removal procedures -

E.g.' cconomist economdsts, economical, economically, economize, economizes,
economlzcd economizing, economies, etc. into ECONOM >

4y multiple occurrences of a given word stem are combined into a smgle term for incorporation
inio a document or query vector (frequency analysis is carried oot)-

Eg: docu_ment l dealiﬁg with fruits is represented in the following vector:
{apple, 4; pear, 3; guava, 2; plum,1)
~which means that the document deals. more with apple than the other three fruits -

3} Transforming the word stem vectors into useful term vectors by two manipulations; first
a term weight can be ass*igncd to each term reflecting the usefulness of the term in the
collection environment; and second, terms whose usefulness is madequatc as reflected

by the low term weights can be trdnsformed mnto better grms.

Terms weights are assigned in the following manner:

4)  calculating the frequency of the term in a@mem or query.
b)  calculating the discrimination the term in distinguishing the specific
document from other docume e co]lectlon ' .

¢)  calculating the docume % ency i.e. the number of documcnl% to which the
~ term is assigned.

TERM FREQUENCY
WEIGHT = - _
DOCUMENT FREQUENCY

: OR TERM FREQUENCY X DISCRIMENATION VALUE -

o). Termf: whose wexgh*s are neither too large or too small are incorporated dlrectly into Lhe
document or query vectors.

Terms whose weights exceed a given threshold levei are considered too broad and
unspecitic. ‘These are renciered more specific by being combined with mhcr terms 1nt0 term

phrases that ﬂostam two word stems before including into the vectors.

B.g.. people in need of information require effective retrieval services (original sentence)



PEOPLE INFORM EFFECT RETRIEV SERVICE  word sterns

PEOPLE INFORM EFFECT RETRIEV INFORM EFFECT term
EFFECT SERVICE INFORM RETRIEV RETRIEV SERVICE phrases
- INFORM SERVICE

In ﬁ:ermtr term phrases , the indexing system follows certain rules such as the word
-,dlatancc should not exceed 4 and these should be in a single sentence etc. :

Terms ‘with low welght are considered too spec1ﬁ<_ and are broadened by grouping
them into term classes similar to a thesaurus entry. The thesaurus class identifiers are .
then incorporated into document and query vectors, instead of the individual rare terms.

Documents in SMART system are automatically classified based on vectors and placed
In clusters where items that appear reasonably similar io each other are placed in close
proximity.

The supervisory or monitoring system could process the query and document vectors
calling necessary language analysis tools and by suitable matching operations, could supply to
the user, references to those documents whose content vectors appeared to be similar to the
corresponding query vectors. The evaluation sysigm Wgovides formal assessments of system
‘effectiveness in terms of satisfaction of users.

12.4.2 Searéh Process in SMA]@

Information is retrieved by a c%ﬂte vector matching method providing for each
query-document pair a coefficier simMarity. A ranking is obtained for the stored items (i.e.
100% sitmilar, 30% similar etc.) ecreasing order of similarity, and available. number of
documents are presented t usel. This permits the user to consider first those documents
which appeared to ihe s}%to be most similar to the specified query and select some
relevant documents. L

A new search operation could then be initiated by automatically altering the initial query
vector so as to fetrieve more documents similar to the documents considered relevant by the
user. A number of such retevance feedbacX operations could be carried out so that user’s

-information needs could be met satisfactorily.

12.4.3 E_valuation of SMART

A number of tests conducted in varied subject areas like engmcermg abrodynamzu
and documentation indicated that: | :

¥ the order of merit is generally the same for all three subject areas
* the use of unweighted tefms is fess effective than the use of weighted terms
*

the use of document titles dlone is always less eftectwe for conterit analyub purposes than
thc use of abstract :
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£,

* the thesaurus processes involving synonym recognition perform more effectively than
the word stem extraction method, where synonyms and other word rélations are not
recognized ' '

* the thesaurus and statistical phrase methods are substantially equivalent in overall
syStem performance ‘

* other dictionartes including term hierarchies and syatactic phrases exhibited poor

'performancc
12.44 Comparisen of SMART with MEDLARS

Gne of the atms of the SMART project had been the comparison of fully automated
text processing sysiems with the manual indexing systems like MEDLARS. MEDLARS
system is based on a mannal analysis of documents and incoming scarch requests.

A sub-collection from the full MEDLARS collection and a subset of original queries
submitted ©0 MEDLARS were used for a comparative study, by processing both. as per
SMART methodology. The recall and precision results, averaged over 29 queries, exhibited
recali ratios about 40% lower for SMART, than for MEDIMRS: the precision loss was -
between 30 to 40%, where SMART used its standard w t§m extraction method only.
When the ranked ocutputs provided by SMART were 1he siuation improved drastically,

ie. a deficiency of cnly 10% in recall and 9% in p n. Through the use of relevance-
Feadback m(:ihOUb_.lhlfs 15-20% deficiency in recall and Precision turned into an advantage of
4-7% after one feedback operation, and of 10-13% fi feedback interations, over MEDLARS.

To- improve the effectiveness of W SMART systern  an auntomatically generated
dictionary that tonfains a list of al s in decreasing order of term discrimination valug,
designed to exclude all high frequen 'ms was used. The aviomated dictionary provided
a 10% improvement in recall and a 20% in precision, over the standard word stem extraction
method. With the use of SMART thesavrus; improvements of about 25% in average reLall and
precision ratios were achieved over the standard word stem process.

The SMART-MEDLARS 0mp£xrison can be concluded as follows:

1) The strong poinis of the automatic retrieval system appear to be the vector matching
- techiigues which furnish ranked document output, the auiomatic construction methods
for word control lists, and the feedback operations.

2y The simple werd siemn cxiraction process using document abstracts and query texts is
only 15-20% less effeciive than the best available manual indexing based on controlled
- vocabularies.

3y Autoroatic language nonmaiization procedures can be used to build dictionaries and thesauri,
" whose operations produce outpus results equivalent to standard manual indexing.



)

. The - SMART relevance feedback procedures produce large lmprovements in retr_ieVal__
'-effectweness ' '
5)  The Boolean search techniques are inferior to vector-matching techiiques that produced

'ranke'd.output in decreasing query-d_UCum_ent si'milarity orcler-.

: '12 5 EVALUATION OF AN EXPERT SYSTEM BASED- |
"~ USER INTERFACE TO MEDLINE CANSEA

A n'ovel intermediary systefn (user imerface)' CANSEARCH has b

- pr0v1de access to- cancer therapy - literature on the MEDLINE database for
knowledge, training, or experience ‘in information retrieval. The system' is

generation .of legitimate search statements to. query the MEDLINE datab:
* specific subject area, cancer therapy. This- constraint follows the expert. sy

. choosing a well-bounded domain, where specific knowiedge With respect to
' be applled to raise the levei of performance '

12 5 1 Desngn 0f the System -

C "The desrgn phllosophy is based_._on: the choti
~ knowledge may be incorporated into the s
- the potential of the system in a way whic

y'@ :
hierarchical mepu selection techniques to mintfize

articular subject are

y

- The controlled vocabulary/ef d
all the documenits in the databas® cnowledge base concerns general knio
- cancer therapy, knowledgegef the Bontrolled ‘vocabulary of terms used for
. thérapy documents in M ,and knowledge - of specific indexing instru
- Abstraction- of the search space is'a'chi'eved through two ways:
- terms from Medical - Subject Headings (MeSH) used in MEDLINE, az
to which it is assigned. e.g. While the term ‘breast’ is used as an inde

't\of ip. jec ,

L an“ibstraction of search §
bles efficient term searching;
or eliminate the need of 1

aEthe is considered an abstraction ¢

)

'establlshmg alink between an mdexmg term from the domam of ints

RCH

ee_il designed to
doctors with no-
limited to the
wse on ‘a single’
'stem maxim of '
the domain can:

1, so that subject
pace, to present
and the. use of '

)’pmg
f the centeiits- of

ndexing cancer-
ctions.

>rest, one of the
d the documents
ing term in the.

' _domain the equivalent term in MeSH ‘breast neoplasms’ representing breast cancer is

_ :selected through links eStab‘lished ~while 'formulating the search request

'_ b)' : arrangmg the 1ndex terms mto hlerdrchy such lhat the top Ievel presents th
: of the syﬂem to. the-user.
_ M‘enu_ selection is'achieved by a.user pcint_ing'at the screen by a fing
~ selected option is displayed .in reverse video: confirming selection. A selection

to MEDLINE

¢ overall domain

er touch and the
in a hierarchical

menu (situation). may lead to a sub-menu or with a set of controlled voc:
'(action) Actually, it is the selectlon of terms: from contrelled vocabulary t
« search strategy formulation . C o
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IR (s:tuatlon) THEN (actlon) rules embody the hlerarchy of menus the MeSH '
vocabulary, the rules of mdex:ng, and search statement formulatlon S

A sample test query “The use of ﬂuorouracrl in the treatment of breast cancer”, may
take a search- path as below by selectmg optrons from the menus as presented to the user .

* eancer ata pamcular site in the body AND therapy (from top level menu)
specific primary sites ( from sub-menu)
“breast from the controllecl ~vocabulary displayed in a hlerarchrcal form

'chemotherapy from top level therapy menu

particular antineoplastic. drugs;’drug classes from chemotherapy sub menu
antineoplastic antlmetabohtes from drug classes sub-menu’

fluorouracrl from antlneOplastlc anti.metabolites term list (drué,s list) :

The ﬁ"nal leg itimate query statement generated by CAN CH in terrns of hleSH would._
e BREAST NEOPLASMS AND FLUOR §R
CANSEARCH assumes that the searcher, in th@ a doctor, has a thorough knowleclge

of his subject area, else “passing through vari vels of hierarchical menus and selecting
appropriate sub-menus and terms ther?d ot be handled by them with ease.

A sample of test searches cogdycte Nndicated that: o . . X
- * novice end-users could use ngEARCH to specify the subject of a query concerning
cancer therapy. | D T

CANS_EARCH would be able to generate legal- MEDLINE search statements

relevant documents could be retrieved from MEDLINE using ' the search statements
generated by CANSEARCH

- CANSEARCH would be as effeetwe as a human 1ntermed1ary or search analyst ;

12.6 EVALUATION OF THE EFFECTIVENESS OF A USER »
' INTERFACE CONI T COMMON COMMAND LANGUAGE'

A user’s mforrnatlon needs, on some occasions, may not be met by l1m1t1ng h1s searches
toa. smgle information retneval system. As and when his information needs vary, he has to -
select an approprrate retrieval system that can satisfy his information needs, partrcularly in a
_ networkecl envrronment where a user is provrded access to multlple systems
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Several heterogeneous retrieval systems are commercially available aL'ld ‘there are
significant differences among these systems in terms of command languages, search - aids,
(thesaurus etc:) provided by them. The end-user has to learn the syntax and semantics of each
-of the information retrieval system if he wishes to exploit its capabilities. Expert systems
based interfaces like CANSEARCH are designed and implemented but they are confined to
spemﬁc subject areas and available on specific systems only

CONIT is a general purpose interface aimed at connecting three different lcommercially .
available retrieval systems (MEDLINE, SDC ORBIT AND DIALOG), which together contain
300 databases by 1983. CONIT connects the user to these three svsiems but gresents to the
user what appears to be a single, common (virtual) system by allowing user% requests in a
common command language. These requesis are in turn translated by the interface -into
‘appropriate commands acceptable to the host system selected by the user. The mlerface provides
instructions and addmoml search aids to help the novice user.

‘1271 Automated Keyword / Stem Searchmg ‘

_ The problem of effective searching by a novice user across databases with
- heterogeneous indexes was met by a natural language, free vocabulary approagh to searching
-that emphasizes the use of keyword stems as the basis for searching:

A search on the topic ‘transplantation rejeetib@ts intwo word sterns ‘transplant

and reject’. Then CONIT conducts truncated seggches each of the siemmed forms in all
the indexes that can be searched with a sin nmand in the connected database. The
sets ' retrieved for each individual subsearct  ther combined with a Boplean OR and

finally . these: separate unions are com vith the Boolean AND eperatm!' to yield the
resultant set. ' '

Searching in an information g'ieval-system is not limited to subject s,Larching only.
- Users may wish to search th m on personal names, but the rendering of personal names
varies from system to systemN\gfz. Lancaster, FW. in one system and Lancaster, F W in .
" another _system. : : : T

To' get over this problem, the user is permitted to request personal names searches n-
a common forrhat, CONIT then translates this, format into the one appropriate for the database

‘being searched - correct spacing and punctuation between entry element and initials are supplied
by CONIT.

) ‘CONIT ; names the subsearches and the resultant search and reports to the user the
-number of documents in.each set. AH this is done automatically without user intervention. If
-any of the subsearches yield null results, CONIT suggests browsing the indek terms or the -
‘thesaurus around the nbn—re_sponsive term. If a truncated search causes a.search b1|,1ffer overflow,
CONIT replaces truncated search with an exact match, full-word search or fuil-phrase search.

1;2.'7}.2_ Search History and Reeenstraetio_n
CONIT system has a search hrstory recording ‘and reconstruction capam y. For each
search CONIT records the full” search formulatron the database system used, the number of
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documents found in the resultant set or in any component sets -formed in creating : the -
resultant set, and the set names as given by CONIT and by the retrieval system, and Wwhether
- the set is currently available in the retrieval system etc. all this information. will be available -
on-line to the end-user, S ' . ' o

When a user requests ‘any component of compound search formulation to ‘be
_repeated in any other database or set of databases, CONIT refers to the search history and .
- repeats the search, -after connecting to appropriate systems and databases. The dropped or no -
Ionger available sets, in the original - request are generated first before any operation (output
generation or combining sets) is performed, totally transparent to- the end-user.

12.7.3  Evaluation of CONIT

Some 16 end-users selected from different levels (two medical doctors, one non-academic
university staff, two professors, one posi-doctoral fellow, 6 gradvate students, and 4 under
© ‘graduates), none of whom previously operated either CONIT or any one of the .connected
- retrieval systems, performed searched on 20 different topics using CONIT with no assistance

other than that provided by the interface. These same users performed searches on the same
- topics with the help of a human expert who searched the retrieval systems directly:

“The parameters considered for the experiments inclu@ search time, the time spent
~ by the users in getiing help from CONIT. the actual sea ime which includes the time
spent in issuing commands and- getting their responsgs, th time spent in displaying retrieved
records and asseséing their relevance, the number of rélexaht documents retrieved, the estimated
number of relevant documents in the dogumen?@thbnnmber of databases searched.

The resilts indicated that: - Qs . S o

¥ . sometimes CONIT and somg he human expert were clearly supertor in terms of
search  effectiveness i.e. rec and precision ratios. In general, however, end-users
searching alone with CONIT achieved higher on-line recall at the. expense of longer
search sessions. ' -

. in {érms_ of search time which has a direct bearing on the cost of search, particularly in:

* the case. of commercial databases, experts had spent at least 20% less time than their

.+ counterparts, end-users. : : ' ' '

*  the number of relevant records found and viewed on-line was much higher for the user

- CONIT sessions than for the human expert sessions; this lead to longer search sessions

“in case of user CONIT sessions - : :

*  human experts seemed to be more sophisticated, complex -and comprehensive in their

- search i.e. they used all possible ‘tools to raise recall and precision -~

huhi_zin experts regularly took advantage of such precision-enhancing - devices as
' proximity searching, important term searching, and subheadirigs and other controlled
- vocabulary searching ' : S e
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x| experts also used such recall enhanc1 ng devices as truncated searchm g and
_ all more. SpCleiC terms given fcr a term etc.. -

*  end-users, did not make use of these dev1ces as they are not aware of lhelr
"thesystem- - - | |
* a number of end-users used the facility of browsing indexes and thesauro

found in docurnent records, as CONIT suggests this durihg execution
It is concluded that advanced experimental 1ntermecl|ary techmques
of prov1d1ng search assistance whose effectiveness is at least SImllar tot
-Iexperts in some conte*(ts '

searching on
avatlability in
5 using terms

are capeble
hat of human

127 -L_ET US SUM UP

Let us recapitulate what has been discussed so far in this unit;

S -A number of experlments and case studies have been carried out 1o
: effectweness of mformahon storage and retrieval systems. - i
- 'The ﬁrst study, . popularly known as Craneﬁe Prdject 1, compared the

four indexing systems, while in the %ec@hase {Cranefield Project 2)

_vanables studied.

* Evaluation of operati_oﬁa_l systems % and MEDLARS), and exli)e'rirr

evaluate the

efficiency of
a number of

ental sy_ste_rns- '

©(SMART) have been dis’cussQ“. . L - S
* ._ A user interface has beeg@gvised® as an intermediary system, to help th'e end-users without o |

. any experience on Eea%y various information retrieval systems. The
interfaces CANSEARC d CONIT i‘ave been discussed. -
. -

evaluation of
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129 ASSIGNMENT  _ O

'Critica]ly cxamine the’ effectiven'e- i thE in_dexing systems used in your library,
* documentation or mformatlon centre: . ' :

12.10 MODEL. EXAMIN ON QUESTIONS

I ESSAY _QUESTIONS '
1) Write an essay on Crdncﬁe]d Experiments on evaluation of various indexing systems.

2)  Critically examine the evaluation studies on experimental and operatlonal systems:
' SMART FAIRS and MEDLARS :

3) What is a User Interface ? Discuss the efforts made towards evaluatlon of the'
effectweness of Usér Interfaces. .

I SHORT NO-TES”
a) - COINT
'b)  SMART Vs. MEDLARS
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BLOCK -1V : INFORMATION ACCE«;S AND
~ RETRIEVAL

' Computers and communication technologles have come in handy to tackle the problem of
unprecedented growth of information. The advances in information technologies - storage media,
software, graphics, networkmg, etc. have made con31derable Impact on access, organisation and
delivery. of 1nformat10n '

T hough databases hdve been developed initially as b_yproducts of the Various major
print-based abstracting and indexing services, the publishers. of such products. have made them
available to the users as online databases and, CD-ROM databases There are over ten thousand
'databases that are publicly available now. to serve the academic, scientific, business and
management comimunities. The scholarly literature from the researchers has.been made instantly
. accessible through full-text electronic journals from the online. databasca Asno smgle service
-can guarantee to offer full coverage. of the requlred llterature mult:ple ddtabase searchmg has
-become necessary. '

_ + Now the Internet has become one- -stop-shop for alifigrmation- serv’lces e-mail, l:stservs
online discussion groups, aearchmg the OPACs of unwlbra,rres\, fulltext and blbllographlc
_databases etc. Information from governmeiit;-e lonal institutions, _research organisations,
business firms, industries, banks, non-governggent _ganisationé and individuals is now available -
,with a click of a mouse button. _ ' o ' o '

In recent times, library and in ion centres have started showing a lot of interest to

1mpr0ve thenr servxces through Expert S¥stems. Library Expert Systems have been designedto

 assist the librarians and information sc:lentlsts in makmg certain decisions in problem-solving
situations faced by them not only in Hbrary operations, but also n automatic mdexmg and
abstracting, online mtermedlanes and expert systcm search engmes

..'_.In _tl__1_e _prcsen’t ;)lOCk,' tl.1_pr.e_.arr.: four _units,_ 'viz_'.,": .

Unit-13. : . -.I;i.'form_ation Acbess -, | Onlmeand CD—ROM dat;baées
' U_“iF-'M Dﬁtabasc Searchj-ng; Séarch-:s't_rategiés | _
Unit-15 : Searching the Intg;net -

" Unit-16 B "Libraf§ Expert Systerﬁs. '
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UNIT 13 INFORMATION ACCESS |
ONLINE AND CD ROM DATABASES

Str;ucture
13.0 . Aims and Objective
-13.1 Introduction
13.2 Electronic Databases
13.2.1. Database Concept, Deﬁmtton and Types
13.2.2 On-Line Services '
13.2.3 CD-ROM Databases
13.2.4 On-Line Vs. CD-ROM Systems
- 13.3 Major On-line and CD-ROM Databaée Serﬁces |

13.3.2 Electronic JQurnal_s-
13.3.3 CD-ROM Publishers

1334 Evaluation Criteria - O |

134 Information Retrieval : Online System m%nd Protocols

" 134.1 Online System Models b~
i3.4.2 Information Retrievalifoto s .

133.1 On-Line Ser:vic'es on CD¥ROM Formats . 0

13.4.3 Internet Services
135 Let Us Sum Up
13.6 ‘References and Further Reading -

_13_.7 Model. Examinatiqn Q’ug:sti_on_s .

13.0 AIMS AND OBJECTIVES

Onlme and CD-ROM dalab1ses now commonly operate side by s:de in llbranes and .
‘information centres as media for computensed information delivery. In this unit we' 1ntroducc
yUu to the mformatlon acccss through major onllne and CD ROM databases,

A‘fter sludymg this unit, you sh'ould be able 0 e
: * . define term ‘datgbasc’. and-explain the 'concep_t'and typé's of _datﬁbases_ o ' |

- * - explain online information services and list out various online service vendors and databases
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L volumes of inforimation into machine-readable

* dlscuss the advantages and dlsadvantages of CD-ROM format and llSt out varlous check
" points used-in choosmg a CD—ROM publfsher : ' :

_*-_ ' descnbe the features of ‘major online- and CD ROM databases

B1 INTRODUCTION

Instltutlons woftldwide spend btlllons of dollars annually on research and development In

- this process they generate vast amount of Information that need to be accessed, managed and -
" used effectwely Academic and scientifi ic research funded by the governments adds substantially

to this volume. Traditional methods of infortnatien management in the form of pnnted journals,
_ - books, reports; etc., conttibute to delays in effective communication and causes loss of time and -

-_'roney Increasingly, scientists are willing to-abandon the tradmons and pursuemew technolog1es o
in an eﬂ‘ort to- manage the 1nformat10n more effectwely S '

It the tnformatlon need demands 3Cs namely, Current Comprehenswe and Cost-effectwe _
' then one. should have a mlx of technolog1es namely, On- lme and CD- ROM !

The devélopments in the lnforrnatlon technology, Wthh 1nclude computers and
B co_mmunlcatlons have lead to this trend: The raptd advan ents in computers, storage media, '
-software packages, graphics technology'for processingWfoghation, information networks, etc., .
~ have eased the situation considerably. These dwents”made_. it possible to. convert large

as databases and are accessible through -

telecommumcatlon lines remotely, in the forgy of CD*ROM:s and On-line accessing of information.

| 13 2 ELECTRONIC D _ES

o Computers and. comm_@n Iechnologles come in handy to tack]e the problems of
- unprecedented growth of inforntffon. Databases were: initially developed as by-products of
print. versions .of major abstracting and- indexing services by the publishers and made them

~ available to the users. Now’ they became prlme sources for gettmg mformatlon mstantly even
from the remote places ' ;

: 13.27f’l)atabase Concept Def' mtlons and Types I
The term, ‘database has several definitions. Accordmg to Computer Sc;ence commumty,

“a database is an accumulation of interrélated data or information, well organised into machine-
'readablc records for easy retrieval by a data processing system. In other words, .databases are

- computer—based systems, which collect data from a variety of sources and integrate them into

‘consistent sets,, thereby, to. facilitate access manipulations and correctionsof the data for a
group of potential users. The database concept is made ‘operational by a. Database Management '.

- System (DBMS), a software system which reforms the funcnons' of creatmg and updatmg files,
. remevmg data and generatmg reports : : :

: In an mformanon retr1eval environment, a database 1s a collectlon of mformatlon that is

* organised -and €earchable (and perhaps-also updateable) in the context of one or mere specific
appllcatlons For example, . at the appllcatlon level, such as ﬁndmg books by a given author
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'from a catalogue database The electrome databases hold key to 1rnprovmg mformatton. :
accessibility — the ease and quick with which ‘our academic, scientific and management_:
community can access information. Begmmng with the Library of Medrcme with its MEDELARS.
database system in 1960, the number and size of databases has grown exponentially, from 25in -
- 1965.to 9550 in 1995, Current estimates indicate that there are¢ more than 6000 publicly available

- electronic databases accessible through an online vendor or batch processor as well as’ those
avallable on CD ROM magneuc tape and dlskette

There are a varlety of electromc databases. For our purpose we can group the eleetromc' -
databases into the followmg ﬁve types o : Do

: Reference databases
' FuH-text databases
Directory-type databasés .
Fa;tual and Numeric databases
Pictorial databases

Bib!iographfc and rmme‘rt'c databases have revolutionised the way the information is -
handled. Given the capability of computer and communication technologies to store, manipulate *
and transmit vast amounts of information at very high speeds with greater accuracy, it has been
possible to reduce the time factor involved in the information dissemination process. This, in-
turn, made possible to access more current information to users than what comes through
printed media. Although, they- share the same purpose v@ir printed versions, electronic
rren

databases offer more complete, more intensive, more cu _ fid faster responses. The flow of

information from print to database production and _hown in Figure-1.” -
Information Producer/Generator —
(Researcher, Analyst

_ ier, . e -.'_-._"__'__Dissertations, Conferences,
-Compiler, Reporter) Q§ “- Reviews, Govt. Publications,

- Numeric Data, Financial Data,

@ o -'-Chemieal t‘o'r’mulae, Ietc.

'DatabaSe ProducerfPubl-i'sher . B o . Acquisition and Selection,
- ' ' ~ - Abstracting & Indexing,

”Journalsl, Books, Reports,

Data entry, Validation & Editing;_
Processing & Packaging

" Electronic Database — Magnetic Tape
~CD-ROM - Diskette I Usage _
- onsite online serv1ces - onsite online servrces - Productron of print versions .
- srngle user S smgle user . .- Database updatlon (online database host)

_ : _ : - Database updatlon (local onlme host)
- multiple"us'er('LAN) oo rnultrple user (LAN) " - Off line servu:es

thure-I Eiectmmc Infomzarton Path :
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13.2.2' ‘On-line S'ervices

A number of databases are avallable through online information service vendors. Through
online information retrieval services, a user can get his required information from the-databases
in an interactive, convcrsatlon mode siiting at a remote terminal, even sometimes thousands of
miles away from the host computer. The computer terminal is connected with the host computer
by a telephone and telecommunications network '

Generatlons of On-Line Serv1ces
Broadly, three generatlons of online serv1ces are observed They are

First Generation : Host based
Character-based. Eg: Geme CompuServe BIX, Internet
' ' (DIALOG The WELL)

"Second Generation : Grapphics-based (Eg: :P.rodigy, America'O’nline, eWORLD)
" Third Generation :  Agent- -based -

Client/Server based (Eg AT&T Pegsonal Link, IBM Intelhggent
Commumcatmns) 0

The evolution of on-line services has mi @ general comF’ute’r--u,i.-;hnol.ggy from host-
based to client/server, and from character-based Wesfraphics and now to agents. - :

In the first generation serviceg’ forlpation came from the host, and all the work was

_ done there except for local scree ing and locally maintained address books, message

folders, and down-loaded fil

' ‘The second generation sblces mtroduced Graphlcs User Interfaces (GUIs) and the
- exchange of graphics primitive; more computer power was presumed to be on the users’ side of
" the p]pc and the archltecture shifted subtly toward cl:entfserver '

Tn agent»based services, rovmg software objects can conduct business on behalf of users
even when they are not connected to the network. '

M-ajor O'nline_ Services

There are several commercml ‘online 1nformallon service vendors and they offer thelr '
online services. Some of the miajor-ones are -

'1)__' Bibliographic Retrie’val Services (BRS) Incorporation
" 7)" DIALOG Tnformation Services Inc.

3) National Library of Medicine (NLM)
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4) - Systems Development Corporat;on (SDC) Search Semce

5) ESA W®S S
7 CINFOLINE

. "8y  Data-Star

9 ocLC
10) STN

1) RLIN'
12) ORBIT

s _13) ECHO (Eu-opean Commumty database)

13. 2 3 CD- ROM Databases

CD- ROMstands for Compact DISC Read Only MemorfyJtis 12 cm in dlameter and has
a thickness of 1.2 mm. it isa method of using Lurrentiy e@opncal technology to store a

_ Iarge amount of data, on}compact disc - - o
o W

“Thé basis of leehnology is exactly the. samias e tind with audio CDs. A CD-ROM disc

" is composed of a- very thin sheet of a metal, wr%al track on it, going from the centre out
-to'the edge, like the Vinyl LPs. Dunng -and replication of the discs, a laser will burn
a hole into the track or it will not, resultfg a series-of ‘pits’ and “land’, which in turn are
interpreted by computer system as% Is (binary system). Therefore, the data is written to
disc digitally and tead optically. A robf plastic coating, to ensure that the fragile metal surface -
-does not get damaged protects the metal surface. One side of the CD- ROM will have the label
printed on it, whlle the other blank side contains data itself. :

"The excrtmg feature:; of CD-ROM are its ability to piay a wrde repertoire of material,
viz., books, periodicals, duectorles educational materials, games, movies, ‘music, etc. The
commaunication modes/data types in a CD-ROM include : animation, graphics, software sound,

text, and video. CD-ROMs hold up to 660 megabytes of information (i.e. over 470 floppy discs
| of 1.44 mb), up to I8 hours sound up to 700 million characters of text up to 74 minutes of -
movies oF other video. o

CD ROMS are cheap to produce and use. It costs only a few dollars per disc to dupllcate
2 CD-ROM title in a smaller number. In hngh quantities (11,000 or more), the cost goes down to
less than $1 per disc. With storage capacxty equivalent to 250,000 pages- of paper, pubhshmg on _
" CD instead on paper can save. up to SIX TREES for each disc publlshed '
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_ Advantages' of 'CD-ROMS

: The major advantages of CD ROM are :-

I': .The, trtajo'r _'disddvantages _of'CD_ RO Ms are - 0

_.1)

2)
e

4)

5
6)
)
8y

- Initial price in the form of subscriptio@e database producers is ‘“'e'w high.
' -Cl.irrency of CD product is delayed '

~ Hardware and software_ C llty and mterchangeabllrty still a problem

Permanent storage of data, that cannot be. erased, scratched or mutllated like a printed

1)
book
"2 Du-r_ability shelf life upto 100 years -
3) L -'Pdrtability light welght and easy to mall in an envelope _
'4)  Low cost productlon cost is volume-based like prmted books _
-5) | ~Unlimited use : a smgle disc can be shared by muitiple number of users
6) | l)ata protection : ‘the surface containing data is protected by a p]asltlc_coating -
RO '-Ideal.for libraries : shelf space is saved and low maintenance cost:
8 Networkmg and data exchange 'CD rietworks .
9)  Multimedia: able to combine text, graphlcs sound video and amrnatlon
DiSadvantages of CD-ROMs

Access i is limited to one person p mstallatmn

Searching is slow

‘Lack of . standard re$software cdmpel’s searchers to learn different systems

Mulnple file searching, cross tabing i is still a dtfﬁcult ]Ob

~ Only a limited number of Tnidian- pubhshers are brmgmg their pubhcanons in CD-ROM
' form . : ; ' o

- CDs with their enormous storage capacity, facilitate a variety of Multimedia and interactive

'_ applications. The applications aré available on a variety of popular operating [systems, such as*
Windows, Unix, OS/2 and Mac. The cross-platforns developments allow the applications
developed on one platform can be used on another platform. They support popular standards -
such as OLE (Object Llnkmg and Encoding} and ODBC (Open Database Conmec dvity).

- Another major development CD~ROM technology is that of CD thwoak Networks offer

access to d1fferent CD-ROMs in the same campus. The major advantages include quicker and

"~ easier updating of software -applications, enhanced security, and greater ﬂeﬁrbrllty The CD

networkmg is made possible through a networkable automatic loading mechanism or Jukebox.

It providgs large disc storage capacity and multiple drives (4 to 6-drives ar linked together'
mtemally) Software irke Optl NET CD Net CD PlusNet Multhlatter and SCS{ Express provide
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networked access to CD ROM databases and permit sharing of mformatlon The popular CD-
ROM services like Business Periodicals Ondisc (BPO), a full-t=xt database, allow nctworkmg-
to retrieve and print articles from the remote workstations.

CD Recerdable (CI-R) 15 a receat devclopmmt which has broken the monopoly of CD
service providers using the elaborate techniques to ‘master’ and ‘replicate’ the CDs. The CD-R
technology allows even the desktop PC users to publish their own databases and make limited - .
distribution of their CDs in-house. Initially, it promoted many institutional libraries to produce
UDs with OPAC data and distribute it o their vsers.

1324 @N-MNE vs CD-ROM Databases

Let us comparc. the on-line systems with that of CD-ROM

ON-LINK Sysiems | CD-ROM Systems
1) It is basically an Access technology 1) It is basically a Storage technology
2)  Magnetic siorage 2)  Optical storage
*3) Share the databases 3)  Own/ leasé the databa_se
4) Pay as you use - 4) | Pay beford\you use _
5) More you use more you pay ©5)  Mare yOwAise, less you pay
5) Prepared searching : 6) @ searching -
7y Fastsearching - : Slow searching -
8) Muttiple file searching &ssing!e file searching

)] Fast and real time updating Q‘Q} Slow updating (only by Producer)
10} Supcrr’MainframeMir_ii syste% 10)  PC-based systems

1) Search, get and. pay 11}  Pay, get and search |

SERVICES

13.3  MAJOR ON-LINE AND CD-ROM DATABASE S

CD-ROM medium has been unadventurously used by many publishers simply to distribute
their established print or online products in another form without added value in terms of content.

13.3.1 On-Line Databases on CD-ROM Formats

The major databases availabie on CD-ROM forms are -
Chemical Amtmcta anr UD-ROM

(,hmmmT Abstracts provides informative summaries of world-wide scientific literature in
chemistry and allted subject arcas. The CD contains complete CA bibliographic citation with
associated absiracts, structure diagrams included with abstracts, issue-wise keyword indexes,

" CA volume mdexes ete.
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Updation: ~ Monthly, ine’lu'dihg indexes (a total of four to five discs)
Access: . Begin with aﬁy access point to ﬁnd' the needed information.

Searching: For Bibliographic information: title (words), author name (complete or tmneated)
orgamzatlon patent number.

For Abstract/text: keywords or subject terms

Other access points: Journal title publication year, document tYpe— journal, printed
" book, conference proceedings, theses, patents; CAS Reglstrv Number, Chemical
- structure (d15playable) '

Indexes.'. . " Chemical Substance indexing, Molecular formula (e‘lemen_t information),
' " Chemical name (CA index name and synonym, name segments)

- Networking: Networking options and dial-in access are available.

Biological Abstracts on CD

. U‘edarfon: Quarterly . _ 0
- Records: 275;00{) records per year O

Search : E : _ o .
Techniques:Free texi, Diiectly f; dex, Later Searching, Author Index, Trhneation

. Subject Searching: Descri oncept codes, Bio-systematic codes, Super taxa

St!ver Platter Search Baazcs Commands FIND, SHOW, PRINT
. Seareh Operations: OR, AND, WITH NEAR, IN

_Current Contents on CD _

Current Contents 1s awu]able in four multidisciplinary editions: Life Sc tences; Clinical

Medicine; Physical, Chemical & Earth Smenees Agricultural, Blology & Environinental Sciences.
It covers 4500 journlas. '

Upda__rion: - Weekly updates
- Searching: Current or Retrospective :
' Complete Bibliographic data: 52-week rol]mg file, Reusable search proﬁles

Searchab]e author abstracts; User-friendly OVID software, lerary holdings tagging
facility, Convenient full-text order optzon‘; ‘
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' '_Sci/Tech Réfererl'c'e.Phts-

Publlshecl by Bowker—Saur e S

‘Incorporates both blbllographlc and dlreetory 1nformat10n _ T
~ 135000 Science and Technology books from Book In Print database o
) --38000 Science and Technical serials from Ulrich International Periodicals Dcrectory

. 125000 scientists and engmeer% from Amerlcan ren and ‘women of scnence with full :
'blographlca] details . '

* 30000 leadmg US technology frms and ‘;ub51d1arles -

EEE S S

ADONIS - Full-Text Btomedical Joumazs

Contains fu]l text of 600+ maJor biomedical journals

' “Each weekly dlSC contains full text of recently published issues of current Journals '

%

Inside Informaaon

* Issued from British L:brary Document Supp]led Centre (BLDSC)
' . Contains the Table of Contents of 10000 most widely read journals from all fields

*  Facility to order reprmte e]ectromeally through Intem% _

' 13 3 2 Electronlc Journals

' An.EIectr_onie Journal {or e-journal)_is one-w_h'ic’railable in electronic. form and can .
be accessed using computer and communication te%bglec Depending on the format or source
~of availability these journals are often refergpdyto a aperless journals, on-line journals, virtual -
journals, Internet journals, networked joum@OM jourmnals, etc. These Joumals are available -
only in electronic versions, or print asgll as Jectronic formats. The e-journals are found most
appropriate by, both. publishers and u@ useful in gettmg mstant access to scholarly literature.
It is esttmated that more than 2000 jou 15 are avallable now in: electromc format,
-Formats of E—-Joumak Lo Y

i
. .

‘There is no one well accepted or standa:d format used in publlshmg the e-Journals The' :
fol]owmg are the general!y avallable fofmats: '

- 1) ASCII (Ainerican Standard Code Jor Infommtwn Interchange) Format Th]S 152 snmple _ |
text and no formattmg or graphics. Eg: PACS Review, ALCTS News - -

2).  Scanned Images Pages (Facslmlle) usmg OCR technalogy Eg ] ournals pubhshed under .
- TOLIP,. ADONIS and Recl Sage Projects. -

3) B Stmctured Text Format - This format is practlcally synonymous with SGML (Structureo
- Generah%ed Markup Languafre) and HTML (Hypertext Markup Language)

4)  Mixed Formats Usmcr more than one format such as SGML, HTML TeX PDF (Portable
_ Document Format) PostScnpt ete is referred to Mlxed Forrnat
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Electronic journals have several advantages over their counterparts in prlm
of publication and providing faster access to current literature. These journa
. facilities for copying/downloading-and printing the appropriate articles. Depe
f-';'sl;llcense policy of the publisher, they provide multiple access through local netw
_“cost-effective means of publlshmg as well as acqulrmg the current hterature

133 3 CD~ROM Publlshers

Is -also -prq_vide
nding upon the
orks. These are

“With the 1ncreased support for CD ROM products the number of publlshers involved in

CD-ROM products have outgrown over the last ten years, Accordmg to estlmate
B 2000 CD ROM Publishers/distributors in the mduv\try '

_ CD ROM publisherb play a similar role to onlrne hosts in that they
“information. prov1ders whose data they pubiish in CD-ROM format. The unfor
will comgile and own the data published on the disc, but the publisher will prov
retrieval software and will market and dlqtubu te the product at a one-off orimor
charge . :

Silver Platter Information, CD Pius DIALOG OnDisc and Ma.cmlilan

‘well known' examples of companies which opetate %ith arrangements: of t
information providers. Silver Platter and CD Plus p8glis
h

while DIALOG is an established online host

noved into CD-ROM
- Macmillan (formerly, Maxwell Electronic P
host. i

. How to Choose a CD-ROM Pu

While choosing a C

CD-ROM p
General and Technical. .

‘Do they publish other databases in the samne subject area"’
How often is the CD-ROM database updated?
When i 1s _the disc made available to you?

General:

[
|
|
I
f

How much does the disc cost?
What is the policy on of'fering. replacement disc? .
- Do they have a technical supemt help disc? |
Do they have a ‘track record” in the information mdustry"
‘How often do they update their software? ,
Has® this or any other pmduct that they produce been reviewed In the aporc
Do they offer any ‘discounts on second copies, or other databases m the
) _ What is their policy on copynght :
_ 'Do they offer a “try-before-you-buy’ service? l
Wlll they* mclude a CD ROM as part of a package dcal" I
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 Technical:

" Does therr 1etrreval software work on all thelr database:;

Do they offer DOS, Wmdows Maclntosh and Networked versrons of software?
~ What is their networkmg pohcy" o

Do they offer training in their products and software‘7

On-Line / Intemet

If they offer the same ddtabase onlme does their. software allow you to 1nterregate both -
the CD version and the online version in one search ?

Will they allow you to clownload the data to hard dlbk for further searchmg that way"
Do they offer any databaser, which you can search via the Internet?

~ Checklist of Features expected from a CD~ROM Retrtevai Sofbvare :

General Aspects Check whether the retrieval software supplred by the producers of the
CD-ROM products comply with the fo]lowmg features.

- A single mterface forall of a compzmy products, (wrth@epﬁoﬁ of different platfenhs.)
-+ Versions of software for a Macintosh and Windows en’
- as closely as possible to a DOS-based version @

. Ease of use for novices, which should mqke asWdCh use as possible of fune’tio_n keys,

ment which should compare

pull down menus and possrbly a novice irl :
- - On screen, context sensitive help ' B o
- Database specific guides, help scree¥§ and documentation
- Tutorials, either on disc or a on floppy discs.
_ Search Features : Check whether:the database can support the following Search Features: . -

-~ Boolean operators
- Free-text .searching _
- Field- spec1ﬁc searching : N
- Multi-disc bedrchlng across the same. database ora varlety of databases
" -+ Phrase searching '
- Markmg records for later printing or downloadmg
- Wild cards and truncatlon ’
- Proximity or ad;acency searcning
- At least one index, preferably several (e. g author country nf pub]:catlon)
- Thesauri on databases as appropnate '

- A large number of search statements held ona seareh hlstory screen for later re-use in the
.-same session.
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o Dnsplay, Prmtmg and Downloadmg

_ Verify whether the’ followmcf features of the retneval software supplled
are aeeeptable L e SR

- Search 'results should be either immediately shown on screen or one key
- Pull down menus to easﬂy re- conflgure or mampulate the output of resull
.- orprinter T N :

by the prodtleer- _ '

strokes away
s 1o screen, disk

_ # - Sort search results {for example by author, Journal tltle or year Of publﬂcati'on). .

- '-'~-Dowmoad results to database m'magement packages

Savmg and Sortmg Search Hlsto'rles :

Elther to ﬂoppy dlsk or hard disk for ]ater re-use o ' .
- The optlon of nammg and desellbm0 search hlstones for easrer recall al

| thrary Holdmgs i

a'-'_l_ate'r time. . ..

R The ablllty 0 add messages 10 eertam Joumal tltles to mdlcate the:r avdll 1bil_ity.wi_thin' the

~ library

' - . Show prmt or download held titles only i

" In'_s'tallation: S - . _. _. o I

R Change 1|;|stallatron optlons

- Easy installation either onto a sir%er workstation or onto a network

- A method of ensuring se

'splaym prmtlng or downloadmg

- The selection of de%or
1334 "'Evalu’ation Crit¥ria for CD- ROM/O ‘r‘-Llne Servnees
' The evaluation ‘criteria for CD-ROM ploducts relates 0. mam]y two
o Capabrlltles and User-friendliness. o _ _ i

: 'Sea_r_'ch_ Capabilities:__' '

oD Is response time (a'ceess'ing time) reasonable ‘?
2) - Can processing be mtelrupted 7 B o

ithotf having to relnstall the software from seratch'__
within the system so that users cannot shell to DOS -

as_pects: . Search

R 3)  Are Boolean operators AND, OR and NOT or their equwalents avallab]e 7

4y . Can muttlple word phrases be searched 7 -
5 Are truncatlon ‘wild card, or stem-searching feature avarlable 9

6) . May several operators be used .in the same search statement w1th the
-~ which operators will be performed first ?

7y Can previously created sets of search statements be saved and re- used
8)  May p_rev;ousl_y created sets of search statements. be purged 7
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9)
| 10)
1)
12)
13)
14)
15)
16)

—
3
L

Are field-defined scarches possible ? :

Can searches be limited by language and by date of publication ?

Can all indexed fields be scarched at the same time ? (global sealch)

Can sels be sorted beforc gisplay or printing ?

Can user print more than one record at a time 7

Can user select specific records for display or printing ?

Can user customise display/print format or choose from a val'iéty of formats ?

Can records be saved to the user’s I10ppv disk for use with file managers or word processing
software ? .

Can searcher transfer the scarch online for move current information 2

irgr-Friendliness

15 there an introductory screen that tdentifies the damnasq and titoe span covered ?

Is an online screen tutorial included ?
Is the user told where 10 {ook for prompts and menus 7
Is the nser shown how 1o select menus items or respond to promypts ?

Is the iweaning of commands and menu items explained ofgscreen ?

is the user told how to back-tip through menu screen af tndividual functions 7

is the user instructed in exiting the database and 1s tne system ready for the next
person? _
Is function-specific online help provided 7

Is context-specific online help provided ?

Are nseful error messages ?

Are examples of commands dis

Are examples of logical search

‘Can the index be browsed for selection of scarched items ?

Can users select an item from the index without retyping 7

Can users select sevesal items from the index without retyping 7

Does the system provide suggestions on improving searching vocabulary ?
Is explanation of display options thorough and clear ?

Is explanation of print options thorough and clear ?

Does the system offer short cuts for experienced scarchers ?

Can explanations not avaifable on-screen be summarised on a one-page printed crib sheet?
Is the documentation (user’s manual) casy to understand ?

Is the documentation arranged in a logical manner 7

Is the documentation well indexed 7

Does the documentation mf‘iudv samplas of searches 7

Does the search langu: g use mnemonics and few kﬂy.:‘.tmkcs !

s theve efficient use of funttion keys d
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- standard in networked services and library systems. Many CD-ROM pr oduc

134 INFORMATION RETRIEVAL ON—LINE bY‘

MODELS AND PROTOCOLS

|TEM '

|
Technology made it possnble commercnal onhne vendoxs to overcome
_ mterface and cost control. !
.
|

_ The advantagcs mherent in the online model are — speed of acces
updating, convenience of searching an entlre database and also of conductmg
several different databases mmultaneousl)« . !

13 4.1' On-line Systems Models

There are two on- line network models: I) Conventional On]me Model
“Multi-Access Modei”) and 2) Clsent!SLrw.r Model.

I
|
y

Corwemwna! Model has the data, retrieval software and the user interface
the host computer system. The user can fog-on 1o the host compuler using enhel d

“ora PC with communication sofiware and use the services rcmolely

Chent/Server Model a]lows thc, user mtelface
* downloadable from the host machine. It requj

- software (protocol) to interact with the searce.- Adequate information re
~ being developed and btandmdised and the pReduCers/publishers of databases|
them, : E :

1342 Information Ret_r__i__etdco!é :_

: There have been severd pts to achieve standards with the capahlllly of
- between different database sySgffis. Let us studv the plomlnent ones here.! :

NSO Standard Z39.50'. '.| .

Z39 50 ~is a stanchud developcd by US N1t10n‘11 Informanon Stqndard
(NISO) Though it was orlgmally adoptu:l as & standard in 1988, it was revised
] the international standards (OSI Search & Retrieve). It is a Linked Sy‘;tems ]}’mtoc
to-system communication for retrieval of bibliographic information; This isithe 1

‘service providers are adoptmg it for their products. Online Computer. lerary K

Qﬂe on the local ¢omp
a muanication or inform

two barriers -

5, frequency of

a search across
also known as,

e all liunning on.
dumb terminal

uter rather than
nation retrieval
rieval software
need_to-adopt

nter-operability . -

s Organisation

col for system-
nost prominent
2rs -and Online
entre {OCLC), -

_ Research Libraries Grotp (RLG) and National Library of Canada and also the onlme host;

: . Mead Data Central use 739.50. standdrd 1nta,rfacss to the range of their ploducts

NISO standard Z’s9 50 provides the protocol SpﬂCIﬁCEllll)llb for |mplen

- cllent -server model of 1nf0rmat10n retrieval. . With the proliferation of databases ]

_ a key tcchnology for. accessing a wide ;ange of resources through a: common
across computer netWorks Under client- -server model, one host (called.the client,

' I.-'runs a user 1}aterface that commumcatcs w:th an end-user (a human bung) The

2’66 h

services. . .
en_t_ing a basic
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translates the user’s requests into 739.50 protocol and passes them across a network to a remote
machine (a server or a target system), Software on the server then translates Z39.50 protocol
back into the server database queries, executes these queries, and optionally passes interim
Status reports back to the client during execution. When the.query is completed, the server uses
£39.50 to inform the client of the final status and size of the query requests. The client can then
_employ the protocol to request transfer of part or all of the query results across the network
from the server; the server employs the protocol to respond to these requests. (Lynch, C.A.:1991)

The advantage of Z39.50 is that the user need not learn the searching convéntions of the.
many host sites. Extensions to Z39.50 will permit the user to retrieve not only bibliographic
mformation but also primary data. ' '

CD-ROM DXS is a data exchange standard, developed by Silver Platter .i_n 1991 It
alkows CD-ROM inter-operability. oo

SFQL. (Structured Full-text Query Language) iy equivalent of the SQL standards in DBMS
applications. It was developed by US Transportation Industry. .

13.4.3 Internet Services

The Internet is becoming an indispensable resource for infSgnation. It provides access to
electronic books and journals, reference works, government pudly ons/material, statistical data,

directories, indéxes,'&miversi[y calendars and documents #hs
etc. These are produced and stored in computer syst
and commercial organisations in different countri
super highways or an ocean in which a searcher cal
To rescue the searcher many navigationa) ;
the important search tools are given below’

Tools

- Archie

Gopher
WWS
WAIS.

' VERONICA

graphic images, library catalogues,
P different institutions, government
. he Internet is compared to a network of
erally drown in this vast sea of knowledge.
haveé been introduced on the internet. Some of

Developed by @ o - Features

McGill University. R
University of Minnesota : ~ Menu driven system
Centre for Nuclear Research, Geneva Hypertext system

: : Menu driven system
Steve Foster & Fred Berrie o

University of Nevada Menu driven system

Many of the bibliographic datbases and electronic online’ journals (referefices with
“abstracts or full-text), developed by mformation service providers are also available ag. Internét .
sites. Many of the databases which were accessed through commercial on-ling servicgivendors, -
such as DIALOG, STN, etc., previously, are now accessed by fibrarians from the Interfiég. Thes_e_
are accessed ;thmugh telecommunication: networks and dial-up a_ccessﬁnlode._quE‘-"'instl_ziince, .
DIALOG s TP, Address is dialog.com. The service requires & password and ID ‘torgecess the
systet and charge fee for use of the dutabases in their purview. (In the next two u'ﬁ'ig&we shall

discuss about the searching the databases and Internet)

) _
e %

267




13.5 LET US SUM UP

Let us recapitulate briefly what has been discussed so far in this vnit.

#  In an information reirieval envirenment, a database is a collection of information that is
organised and searachable ( and pcrhaps also updateable) in the context of one or more
specific applications.

Electronic databases are grouped into five types: Reference, Full-text, Directory-type,
Factual and numeric, and Pictoral databases.

Broadly, there are three generations in the evolution of onljne information sysiems: Host-
base (first generation}, Graphics-based (seeond generation) and Client-Scarver based (third
generation).

* Publishers tike SilverPlatter and CDPlus publish data on . CD-Rom format exclusively,
© while DIALGG is an established online host, now moved into CD-ROM publishing.

£ £39.50 is a standard developed by US Nation@mtion Standards Orgpnisation (NISO)
di

with a capacity of inter-operability betO iif¥ent database systems.
* With- its enormous capability, Inggnet b®fme an indispensable source |for information.

LICs use online and CD-ROM da%s side by side for information deglivery.
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137 MODEL EXAMINATION QUESTIONS

I ESSAY QUESTIONS

1) Define ‘database’ . Explain ihe concept and types of electronic databases with
suitable examples. )

2)  Expiain online information retrieval services..
3) - Discuss the ad'vantages and disadvantages of CD-ROM format.
4)  Describe various criteria for choosing a CD-ROM publisher.

3} Write an essay on online and CD-ROM databa¥seg@ices with suitable exampl'es; '

11  SHORT NOTES ' O

- u)  Electronic journals ?‘
b} NISO Standard Z39.50 Q~
¢} Client-Server Model @

d) Internet services
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14.0 AIMS AND O'BJECTIVES

There are many approaches to database searchmg A well formulated search strategy is
essential for all those attempt literature searches. The present unit aiims to drscuss a number of

aspects related to onlme catalogue searching and formulating strategy for searchrng brbhographlc :
databases

After studying this unit, you should be in a position to

- discuss the basic principles of searc'h strategy -

- describe the various types of search strategy

- explain the methods of iseart':hirr{c:; online catalol'gi.les _
- _describe the selection and method of searching bibliographic databases

- explain the needs for multiple database searching.

i

-In the last two decades bibliographic search syste@g become extremely sophisticated.
The number of databases available, their size and.th erences in’ indexing systems have
become considerably simpler and more compreh today when compared to their pioneer
services in the $970s. There were very few databa s and their size was relatively small. The
nsers were having very limited options, ed to enter sirings of keywords, er sets.of
single keywords and combined them yith Bo _an cperators The ablllty to search one datibase

and execute it in another database W own. Users had no. optron but to re—enter the. search' '
“in each database to be searched. ' '

'14.1 INTRODUCTION _

- Today, the scenario of databases has completely changed with rcgard to. the number of
databases available, their size and the search systems they offer. The search system software
capabilities have grown to factlitate efficient database selection and searchmg with a minimum
. effort, say by a, click’of the mouse.- The same search can be carried in a number of databases
without re-entry of the search cptlons Users can even store their searches offline for further.
_reﬁnement for later execution, These deve}opmems cut down-en-the time a-user. must spend -
'onlrne to retrieve the 'desired mformatron However, there is one. thmg that the users cannot
escape the database searchlncr systems — bulldlng the search strate@y. . -

142 BUILDING A SEARCH STRATEGY

_ Search strategy encompasses all actmtles mvolved W|th searchmg a database rrght from
the reference interview with the user to the verification of final output. The knowledge of databases :
~and thcrr search strategy methods are essentral fora hbrarran as well as end-users.

o .2?._1 .




14.2.1 Basic Principles‘of Search Strategy Formulation
One of the essential pre-requisites for database searching, either it is online o

principles of an effective search stiategy formulation involve - -

*

Interview the requester
* Conceptualise the search topic
g Use database vocabulary aids:
&

Interact with the systems

User system capabilities

1) Inierview the Requester

Intcrv:cwmg the requester will help to understand what a he or she wants {r
Itis 111\6 a reference interview. The narrative statement of the search topic given by {
could be converted into a list of keywords/descriptors or search terms. If the requeste

with the online systems, his suggestions are useful in search strategy formuldation. It

. conduct the searches in the ple%ncc of the requester so th

-suitably.

analysing search request into 1t

the scarch strategy could

2) Conceptualise the Search 'Topic

Conceptualising the search topic in

r CD-ROM,

is formulating an effective search strategy. According to Ryan E. Hoover (1982), the basic

im a search.
he requester
ey 18 famalar
1s better to
be modified

; component

parts. Some of the useful tools tor ¢
- Undesirable facets can be climinate
advisable to perform the search from
concept/aspect, if too many pe '@

1e'~:u]t limit the search by combining with ot

and if no hits, broaden the sear ith other concepts.

3} Use Database Yocabulary Aids

~ Many daiabases use a controlled vocabulary and/or a scheme of classification
the database vocabulary aids to identify appropriate terminology, the searcher can §
labour. Databases have built-in functions - EXPAND, NEIGHBOR, ROOT, EXPLOL
to aid the scarcher

3

Classification Codes are in available somé of databases and they are various
as concept codes, subject codes, category codes, etc. These codes help to search brg
For example, CA SEARCH uses Registry Numbers for chemical compounds
PREVIEWS uses weighted concept codes and biosystematic codes.

- 4} Interact with the System
With the advances in technology, searching the online -databases in interacti
_f__'gett_iiag the results/printout online have become simpler and cost-effective. Users
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with the strengthis and weaknesses of the systems as well as learn tricks that the vendors do not
reveal in their manuals and training sessions. It could be learnt only by interacting with the
systems. Users will have various options to browse, broaden the Searches modlfy, restructure,
regroup and resume, etc. in interactive mode.

5y Use Sysrem. Capabilities

The online systems are becoming sophisticated by increasing their speed, accuracy and

- efficiency to access and use their database effectively. The new features allow the user to click
the options and thus, the users need not not type long entries at his terminal. Typographical
eriors could be tletected by EXPAND and NEIGHBOR functions available in database indexes.
The system capabilities also allow searching uncontroiled text fields such as titles and abstracts
by using proximity, relational or “full-txt” operators and truncation. Many databases also use

online thesauri to aid the searching. Search saving and storing features on all of the CD-ROM

~and online sysiems have become efficient and powerful. Thus, the system capabilities have
increased enormously over the years and only the searchers need to develop their own strategic
logic to get efficient retrieval from the databases.

14.2,2 Types of Search Strategies
Search strategies can be divided into Initial Strategies andNReformation Strategies.
Initial Strategies are used in formu]atmg the inityshggarcirequirements to submit to the

online catalogs.

sultf the iniiial search.

Reformulation Strategies are strategies fo?huldlmg subsequent search requustb to -

improve the search result after reviewing tl

Reformulation Strategies. can d into: Broadeniriﬂ and Narrowing Strategies.
Broadening Strategies are used for it ng the number of relevant records, while Narrowmg
Strategies are for decreasing the numbeWof unwanted records retneved .

Many Inrormatlon Scientists view that Search strategy 1s vcry much an art rather than an
exact science.

143 SEARCHING ON-LINE CATALOGUES

An Online Catalogue is a bibliographic database, containing records of items {1.e., books,

journals, microforms, audio-visual material, etc.} available in a library. The online catalogues
are designed to access the information online about the library. materials- by the users wnh
. varying bickgrounds, age, suhject 1ntercsts computer literacy, cic.

14.,3.1 Cimlracteristics of Oniing Cataiogs

An online catalogue has the following characteristics:



It is meant to be used by end-users ( as opposed to iibrary and information retrieval
experts) with or without training in online searching:

_'* - The databse records are usually in the MARC format or derived from the MARC formaf;

~#*.  The record are brief bibliographic descriptions enriched by a small number of controlled
subject descriptors (selected from LC .Si‘bjai’-"t Headings or Sears List) and a clabsiflcation
number (DD(. or LO);

The items are described in the database are usually not limited fo 2 small topic areu, but
are diverse in subject matter. '

14.3.2 ,Coments of Oniine Catalogue Records

Online catalogues contain information about the books, journals and other materials in a
library or an information centre. The bibliographic records for books contain minimum
information of author(s), title, pagination/volumes, publisher, publication year, series, ISBN,
subject dcscrip‘tors, class number, ete.

The blblmgraphlc recurds for periodicals jn aMonline catalogue wsually describe the
penod;cal as a whole and the individual articles a t usually recorded. The contents of a.
perlodlcdl and the description of the articles orded in the reference and full-text databases.
The online catalogue records are dlfferenl ﬁ s%‘ reference or full-text biblipgraphic retrieval

systems that access abstracts of journafsgicles and even fulitext of the articlés. Such retrieval
systems vsually provide exhaustivg indeMng of the content of the journal articles. However, the
distinction is noi clear as some nline catalogues also provide access Lo databases that

.

index journal articles alsc.

14.3.3 Searching On@?atalogue& - ‘

Online catalogues are usvally menu-driven and designed with little searc] options to cater
to even for novice searchers. Some online catalonues ‘operate with Lomm’md language mode for
more sophisticated searching.

-_Mode of Searching Online Catalogues: '

Scarchlng an online Latdlocue is usually done in two modes: 1) ‘ipﬂ-clﬁo1 Ttem Scarching,
and 11) Subject Sezuchmg '

i} Spectfic-item searching or. Known-item searching: The user tries o l%cate a particular
item that he knows of from the catalogue database. Onhne catalogues allow searching

their databases through author, tidle, etc,

i) '_Su'_fz,iecr Searching: The user wants to rcirieve any item on a particular tLpic/subject.
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14.3.4 Subject Searching

Subject searching is an important activity on the online catalogues. Studies reveal that
over 72 percent of searches are essentialiy subject related. (Poo and Khoo; 1997)

Knowledge needed for Subject Searching:

To perform effective subject searches user require the following kinds of knowledge:

1)  Knowledge of the fields that can be used for subject searching and their characteristics;

2)  Knowledge of the Thesaurus system from which subject descriptors are selected by
indexers; : ' '

3} Knowledge of the search capabilities provided by the online catalogues and how to use
them; :

4)  Knowledge of the subject area;

5y Knowledge of search strategies and when and how 1o apply them.
Figlds for Subject Searching
The main fields in the bibliographic records that contain suMect information are -
* Subject fields : : :
* Title fields | O
* Classification Number fields
I} Searching the Subject Fields
The subject fields contains a subje®) >seriptor or subject headihg derived from standard
lists of subject headings like Sears List S ‘@ Headings or Library of Congress Subject Headings

List. Medical Subject Headings (MeSH). S¥bject Headings in Engineering, eic. Some databases
use available printed thesauri or thesauri compiled in-house,

L

Many database systems provide oniine thesauri, The searcher need to have the knowiedge
of the structure and use of descriptors from the thesaud. A subject descriptor comprises a main
descriptor and optionally a number of modifiers called, subdivisions or sublicadings. Thesauri
nge inter-lerm relationships in their entries, such as hroad terms, narrow terms and refated terms,
-besides terminological hierarchies. The searcher has to consult the thesauri and other information
retrieval tools in formulating his search strategy. (See details of Thesauri in Unit-8)

2)  Keyword Searching in the Title

An aitertutive approach 1o Subject Field Scarciing is Keyword Searching in the Title
Fileds. Kevword searching in the tiles 13 pasticularly approprinte when there is no descriptor in
the abjoot fields that maiches exactly e conceps tha: the user is interested in. The disadvatage
I that = cosceptmay be expressed by several synonymous words o variant word forms. Hence, .

Cihe keyword seactes i fhe titde 110 mdy retrieve many non-relevant records. The recall wili be
more, however de prevision of retrieved documents may be low. '

o
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~In this rh_bde of searching, the users need to have knowledge of the elajlsiﬁcation system

and the notation system used in them. The users have to consultthe appropridte class schedule
to identify the class number. The class number allows the user to find all related works easily. -
. However, the main disadvantage of using class number fields for searching is that only one class
- number is assigned to an item, even if a work covers more than one toplc In this the recall is

low and the precision may be more. -

3)  Searching Classification Number Fields

' 14..3.5 Problems User's Have with Subject Searching |

' Generally, users face the following problems in subject sea:r'ch_in'g:.; .
1)_' . They' have problers in matching their terms with those used in. the onlirie Catalbguing;

2) They have’ dlfﬁculty in 1dent1fy1ng terms that are broader or narrower than lhelr toplc of
interest; :

3)  They lack understandmg of the prmted Ltbrary of Congress Sub;er‘t Headmgs ( mamly
the abbreviations and subdwlsrons in LCSH);

4) | ‘They don’t know how to increase the reseamt when too littlezor nothing is retrieved .
ult o

5) Thiey don’t know how to reduce searc n too much is retrleved;

6) - They don’t know how to use the Bdgleay Operators and truncation and how to limit
- keyword searches to specific fiel ey are generally not aware of the more sophisticated.
capabilities of the OPACs. | o |

14.3.6 Improvirlg the Desrn of the Online Catalogues
The 'following meas ill help in i'mproving the design. of the onling catalogues:

Demgn more helpful mterfaces '
- Provide non-Boolean “best match” search capablhty -
Use an automated sequence of search strategies : :
- Use knowledge-based and natural languiage processmg for query formulatlon
Use a hypertext or an enhanced Thesaurus system
Enhance catalogue records with more subject inforthation :
- Enhance the online catalogue for searching class numbers. .
- Build an expert system front-end to the catalogue system.-

% % * ¥ % % %

144 SEARCHING BIBLIOGRAPHIC DATABASES |

You have learnt about formulatmg a search strategy and its. 1mp0rtance in successful
.mformatlon retrieval in Section 14.2. In the process of formulating search straiegy, the searcher -
tries to understand the actual information need expressed in possible terms by the 1nf0rmat10n

) requester and their application in the search process. He limits or modifies the terms to the
context, by checkmg the synonyms, alternatwe spellings, mcorporatmg scientific and technical

276




terms as per the requlrement Pemnent Joumals in the subject ﬁeld papers or authors workmg
in the field of specialisation, etc are also helpful in formulating a successful search strategy.
Once the search strategy is formulated, it IS necessary to select the appropriate database(s) as
per the mformatlon requrrement '

_-_14_.4.1 Database Seleetion.

There are a number of databases avallab]e and some may be dlrectly relavent 1o the subject
area. More than one database need to be searched in ‘order to get a true picture of subject

literature. The subject literature is scattered in a wide range of databases in addltlon to those at
the core. '

Aecordmg to John R Luedtke ¢1982), there are a number of factors that influence the
~ selection of databases. Some of them are: :

D the type of' information desired, whlch can be blbllographlc or non- blbhographlc and can
range from books patents or current research to populdr articles or statistics;

2)  suitable subject coverage and_ popular degree of comprehensiveness required;

3)  the timeliness or time lapsed between pubhcatm andNgppearance in a computerised
database : : :

4y . the humber of years covered; | O
5) - availability of appropriate indexes tg 'tde%tely search the.r.equested topi‘c;.

6) - accessibility of the complete docun

7). costs of the_respective darab

All the above parameters may not be equally apphcabk in all situations. Most SEdl‘ChBS
emphasise three to four of them. - '

.'14_.4.'2 Databaee Selection Method

To select the best database(s) for a specific subject area. it is appropriate to determine the
type of literature needed by the requesier. When a specialised document or literature type is
needed, the requester has to make appropriate selection to list the databases related to that area.
The searcher’s familiarity and experience with database searching plays a significant role, besides
the print aids, provided by the database producers and service vendors, indicating the journal or
. document coverage. The crossfile search index files of online vendors are useful tools for ranking .
the subject coverage of databases and for settmg up for crosshle searches

‘The searcher can scan a selected number of databases for a.speciﬁc query and obtatn

;'numeric results, which help to identify the databases most likely to be useful. It is also better tc
search the databases other than those routinely searched. (See Flow chart)
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Information from interview/
Search request form

S22
v

Typeof information requircd

s type of information
" .covered by specialised

YES

document databases ?

Subjecl coverage required

Is subject related to

Sefect relevant database:

Specialized subject databases

Primary databases ___E

' €8
>Icvnm d{tl(:bnscs'@ d

# ArL"
O(]I?(
alabyses

No

Apply subject coverage criteria

V4
Modifications required

Q Best databases list )

Figure 1. A Database Selection Methodotogy

Source: Onfine Search Sirategies/edited by Ryan E.Hoover. White

Plains NY: Knowledge Industry Publications, 1982, P.{14
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14.5 MULTIPLE DATABASE SEARCHING

Searching one database is not adequate to satisfy the information requirements of the
users. In many cases a multiple database search ‘strategy ought to be planned.

14.5.1 Need for Multiple Database Searching

More than one service will need to be searched in order to get a comprehensive literature
search. A wide range of sources outside those at the core may contain many relevant documents.
The users of abstracting and indexing services and their database equivalents experience certain
frustration in searching for literature and information retrieval online and CD-ROM databases.

The following reasons may be attributed: .

* No single service can be guaranteed to offer full coverage of the literature

Scope for unigque refercnces in each service

* . Changes in journal coverage

Indexed in more than one journal
* Some journals are indexed cover-to-cover, whi erage is selective in some

G Variation in the speed of journals addec @ abases

Slow to respond to the appearance ew journals

14.5.2 Muitiple Database Searc atepy

The search strategy need o dified or expanded to suit the database variations. For
example, some databases use contro ocabulary. while others allow free-text searching. Some
databases have a policy of scgmenting words while others do not. Numeric characters are
somctimes converted into alphabets or vice-versa. Search fields may also vary. The manuals
supplied by the database producers/ vendors provide search aids with much useful information.

Informulating a multiple database search strategy, it is better to follow worksheet approach
suggested by the database producers. Most searches rely heavily on free-text searching, use of
truncation and less restrictive logic. Experienced searchers suggest that the most efficient and
effective technique is 10 use all possible forms and variations of keywords (controlled as well as
uncontrolled vocabulary) with a high recall logic. If the output is more. then the strategy may be
refined. The reverse is not advisable. It is always recommended to use.‘Search-Save’ capability
(o save time, energy and money by not having to re-renter the strategy for subsequent search
“TUnS. :

14.5.3 Searching Indexing and Abstracting Services
The indexing and abstracting services in print or database form are most useful for

conducting literature search. These services offer access to a wider range of scurce documents,
especially journals, conference proceedings, theses, reports, ctc. Generally, the abstracting and -
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mdexmg services cover journal llterature heavily and a fair degree of coverage is usually given
_to conference proceedmgs and other forms .

Though both mdexmg and abstracting services are key to llterature scattered among major

- Joumals and other primary sources, the basic difference is that indexing services pr ovide indexing,
~ but do not,summarise the subject content of the references which they list. The provision for,
- summary!abstract of the article will add value to the list of items prowded by fhe abstracting
services. The p}{f)llcatlons typically appear on monthly basis and their indexes'are cumulated
~annually. The annual cumulations help in retrospective searching. Advantage of online databaseb
"ls that thelr cumulatlons are uptodate
. - .
.Searching of on]ine!CD-ROM databases of indexing and abstracting services depends on

" how best the searcher identifies the relevant subject sections in order to make [full use of the
subject index provided. References in all abstracting and indexing services can be located by
author’s name, s:vhlle addltional access points provided may include journal source and author’s
'afﬁhatlon

_ 14 54 Searchmg Blbhographlc Databases in LIS

o A number of 1ndexmg and abstrdctmg services are avallble onlme and CD+ROM forms in
“a subject field like their print equivalents. For emm%hbrary and information science, we

have Library Literature, Library and Information Seenc® Abstracts and Information Science-

_varies in these sources. Any search for current dire in LIS need'to be to conducted on these

~ Abstracts. Though there is some o_ver]appingfu WPof literature, the scopg and coverage
 three secondary sources of information. Let us Qteefiss the nature, coverage and prganisation of
" ; aen .

information in these three sources.

'__S_.'No. "I"i_tlé_ o : Féuen'cy _ Indexes | Access

1y L;brary and !nfohﬁat@ " Monthly 'Subject, : - Online -
:Science Abstracts (LISA) o ' Name L CD-ROM
2) 'iﬁb};ary_Li;erawre | " Bimonthly - Subject, Name = Online
o S : (in one sequence) CD-ROM
3) E Information Science . Monthty ~ Subject, Author - | Online

- Abstracts S - CD-ROM

| D) L,ibfary' and _Infbmiation SCience Abstractsﬂ(LISA),

The L:brary and Informarmn Science Absiracts (LISA) “is one of’ the mm.t lmportant '

- secondary information source peuodical piiblications in the field of Library and Information

Science. LISA is compiled by the lerary Association (LAY It hegan its publication in 1950 and
_ monthly issues started in 1982, It covem around 350 journals in-the field of library and information
~ science. Online and CD-ROM versions are also avatiable.
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The entries in LISA contain bibliographic details with informative abstracts. The entries
are arranged according to a faceted classification, which uses alpha-numeric notation. The
dominant subject aspect of the document determines its position in the classification and hence
users need to search under it. Instead of relying on the most obvious section of the classification -
scheme, the searcher should use the subject index to group related items which are scattered by
classification. The other possible search route is through the name index. Besides author names,
this index contains the database and their host narnes. This makes it easy to locate references
about a pariicular file or the host through which it is available. o '

2)  Library Literature: An Index to Library and Infbrmation Science.

 Library Literature is published by 11 W, Wilson Company, New York since 1934 (Bimonthly
ssues from 1969). It covers over 220 Journals. The printed version is arranged in a single
alphabetical ]_ist'ing in which entries are grouped under headings for subjects, authors or proper
names such as databases.

Library Literature is available online and CD-ROM forms. Subject access is served by
headings of varying specificity. The subject headings also use sub-headings (e.g.:Evaluation,
Reviews, ete.) to specify the content. ‘See’ and *See also’ referepces are also used.

Library Literawre is available online and CD-ROM form ith retrospective coverage
extends only to 1984, ' ' '

Though the source coverage in Library Liter ks narrower than that of LISA, it scores
well on two counts. First, it aims to tndex its i :'naE; fuily and to provide access to items, such
as conference reports, trade exhibitions, revi pew publications, etc. Secondly, the time lag
between publication and indexing of enggies aPgears to be kept within respectable bounds.

-3} Information Science Abstra

It first published i 1966 under the title Documentation Abstracts and changed to the
present title in 1969, Since 1984, it has been issued as a monthly publication. It indexes more
than 400 journals and the coverage is international. It also includes computer science literatore,
besides librarianship and information science. It contains a high proportion of abstracts for
report literature. Books are sometimes hsied, with abstracts for individual chapters if appropriate.

Entries inctude full bibliographic details and informative abstracts. Arrangement is by a
classification svstem of eight main sections and sub-sections. representing the Inforimation
Science. Cross references are provided at the end of sections to guide the searcher to relevant
etitrics i other sections. The subject index aids the searchers to search for specific topics by -
providing a mixture of free-text and coutrolled vocabulary terms for retrieval. Country names
and general subject categories (e.g.: Legal Information, Medical Information) may also assist
cal. Host and database narnes ave included in the subject indeex on a selective basis. Both .
InGeRes are: cumulated annually. The cumulated subject index only gives the accession number
for references listed under a heading,

=
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14.5.5

Sample ‘5 arch

- John Cox (1991) made an hlit,lL.inI]g study on how the above discussed fhrf-e secondary
sources of information in LIS treated Hw topic ‘On-line Information Ketrisval” and ‘CD-ROW
Searching’ in their d(m.basa.s.

LISA groups !:he lieratirs on ths above topic separately ui ‘
Zm Onlihe Informatin Retrieval; and ‘

Zijc CD—ROMS.

The L rb; ary Litereture treats the topic ‘On-line Searching’ as general hearjiln{} undernzath
which cross-references are provided to guide the searcher on related topics, o*Fen under mors
specific terms such as ‘Ead-User Searching’, ‘Information Systerns’ and “Online User Greups.
There are no cross-references to the heading CI-ROMs, !%ma}gh a separate section for, CD-
ROMs is present. ' . |

hq}'{wmm‘imi Science Abstructs provides main sections ‘frg_f-annanor'n Systems . and
Approaches’ and “Information Sterage amd Retrieval’. ‘Bibliographic Search Services, Databases’
is the sub-section under the first one, while CD-ROMs i&govered under the sub—sTction ‘Storage’
in the main section of the later one. '

|

Seuree List of CD-ROM Daighase Sea

Topic -ROM + lr.formaunn R _
-Dumbas(» Labmrv aid fnfornmon Sei SAY T |

3 1908 |

CH-ROM - an information sior Fharme, ®L8 i
CD-ROM: 5 new advance 1n med mam, S. 5. Pakistan Library L5 i996
Moznosil vyuzivania lechnoio i'racna, M. Kniznice a Inform L3 1995
[nformation retricval from c Hutieus, I} Avdiovisual Libra LS 1993 ‘
A comparison of informalion Large, A Informauon Proce L3 1994 -
A investigation of children Porzyio, L. Australian Librar LS 1994 ‘
Comparison of some widesprea Yalas, G. Oniing and COD-ROM LS 1994
A comparative anabyiis of Vaner, B B : LS 1943
CD-ROM interfaces for inform Shaw, D LE 1993
CAnrinveshigation of children Voerylo, L Microcompricrs T LS 1962, |
CD-ROM in information storng Shan, G, A ' IS 1992 .
Yo do CD-RCM na recuperacias Piasde Andra Ciencia da Inform LS 1996 |
Bowerlung von Allernativen ¢ Lehmler, Wilf Bibligtheksdieas: LS 1980 .
Effectivencss of infonnalion van der Walt, ; LS 1989 |
lnformation retricvai skills Aouada, Pals LA OLORY '
CD-ROM ¢ recunaro dell'infor Rasso, Robert Bibliotecario LS 1028
CD-ROM or online for medical Morgan, V. El . : oL 1588 ,
Informatton retricval on g m Sieverts, i L3 1944 ‘
Perspeetives-on.. CI-ROM far Lunin, Lois T Jourdial of the Am LS 1988
Information retrieval from C Borgman, Chri Canadian Joursal LS 1987 |
Informanen retrieval-databa Ekengren, Bo _ “LE t0R7 '
CD ROM wechiology: a new Cra ilorther, Nane  Online o LS 1985
The Status information stora Verscheor, C. LS 1983

Apphcations of CD ROM inin

Nicholson, 0. CRLIS CR
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A csamw?» Rerord irom LISA Database

Libirary and Enfocmation Scieancs f‘ﬂzstracﬁs

79183

('Zz‘ RO - e infermaiton sisrage and retrieval toak,

B Bheewma

g, E‘i‘ﬁmm‘ﬁ

dnformation menagemens in scademic mid resefreh Rtbravies. i”mcce:dmgts of the Sth Nutional
Convention Tar Artomation of Lli}rm ies i Bdecation and Research (CALIBER.98),
Shuban (‘.a‘.‘h‘h, indin, 4% bareh 1998, Rdied by . Mahapatra et al Abhmedabad, Indiar
PMNFL i!’ﬁ.’\i‘i Copire, ERIN 2T ""‘n}’s._; &, 1998, n.65-08.

Faper prese.“\kﬂ at the St i‘*at*uaw Conveniion Eﬂr Automation of Librgries in Edncation and
Resenrch (CALIDER-98), at bihubapcswar, 4-5 Macch 1998, CH-ROM databases are cost-
effective. fhee to ndvancement of slevirpuin settor more and raove users are using CD-ROM for

peirieving ifrrmetion as @ follows Hypertext system, They are mnigue because large volumes of

data ean e stoved 28 g very fow price. The information centained on CO-ROM includes text, still
images, rudia, digits? viden and snmmation. Bescribes the advantages of CD-ROM and the
status of the ©T0-IUM server at SAC Libesry, ISR, (Griginal absivact - 2mended)

English
1598

14.6 E’WT Us S‘EJN Up

- Let us recapiiufate briefly what has

n d%cussad so far in this unit;

w Search Strategy encompasse;

taterview through the verific f search resuits.

* The basiz principles of an effective search strategy involve - interview with the reques(er
“conceptualisation of the search topic, using database vocabulary aids, interaction with the
systems and understanding the system capah:!tt;cs
* s 'arc] sirategles can be divided inte Initial Str}]tegics and Reformation Strategies.
Reiommation strafegies are wsed (o imp\rlve the search results after lcwewmg the result of
the initial search. :
*

journals, microforis, audio-visual maicrial, etc. available in a Ilbmry
nwvpr 2 par cent of the searches are essentially subject rolated.
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| actiVities involved with searchmg, from the reference

An oniwn catalogue is a bibliographic d'ﬂ.}h*me confaining records of ltems ie., books,

le’iﬂjact searching is 2n impol'tant activity on the oniine ca.taiogues_. Studies reveal that

P selecting & bib im;,‘ui“'f i datubase for searching, ,;.u.oms such as type of information .



: '_14 7 REFERENCES AND FURTHER READING

by Ryan E. Hoover. White Plains,NY: Knowledge Industry Publioations =l 982

- New York: Marcel Dekker, 1997. Volume 60 p- 324 340
14.8 MODEL EXAMINATION QUE\STI_ONS -

1 ESSAY QUESTIONS o \) |

I ' SHORT NOTES

oovered comprehensweness tlmelmess ava:lablhty of indexes, eosts etc, should be taken _
into consxderatlon _ B ' - ‘

No singie database service can be guar anteed lo offer full coverage of thel literature, hence,'
' there 15 a need multiple database searchmg _ _ - ‘ '

- COX, John Key guide 1o mformauon services in online and CD ROM daty base searchmg
- London: Mansell, 1991. '

HOOVER_, Ryan E. “Online systems, yesterday and today™. IN Online Search l%'trategfes/ edited

B POO, Damny CC and Christopher Khoo “Subject searehmg in online catalog systems”. IN-

Encyclopedia of hbmry and information science/ edited by Allen Kent and (arolyn M. Hall.

1) Explain the basic principles andeeé of search s_trategy.’l

2) .Describe the charactegistics¥of onliae catalogues and discuss the methods and -
. - problems of_searchiésm' o . . o

3)  How do you database for searching bibliographic informatioa ?
4 Exp]am the various reasons for multlple database search:ng and dlacuss the search
i strategy to adopted '

©a) VOCabuIary aids
- b) . Interview with the Requester

ey '_Freeétext searching =
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UNIT - 15 : SEARCHING THE INTERNET

Structure
15.0 Aims and Objectives
'15.1 Introduction
15.2 . Internet - A Brief History
15.3 Connection to the Internet
15.3.1 TInternet Protocol
15.3.2 Internet Service Provider (ISP)
15.3.3  Internet Connection
15.3.4 Internet Browsers

1535 Browsing -

154 Common Internet Services

15.4.1 Information Retrieval Services (FTP and GO[TQ
15.4.2 Information Search Services(WAIS, Ag eronica)

15.4.3 Communication Services(E-mail Telne gNet, IRC)
15.4.4 Multimedia Information Services%d Wide Web)

15.5 Searching the Internet ' Q~

15.5.1 .Web Page and Ho
15.5.2 Search Engines and ays
15.5.3 Searching the Web
- 15.5.4  Searching off the Web
15.5.5 Downloading the Files:
15.5.6 Internet Information Services
15.6 Int_emet and_[ndia

15.6. l Major Organisation on the Internet K
15 6. 2 Virtnal Libraries

157 Let Us Sum Up
15.8 References and Further Reading
159 Assignment

~15.10 'quél Exainination Questioﬁs
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150 AIMS AND OBJECTIVES |

The Intgrn’ét is a network of thousands of computers scattered across the. globe that
‘allows free exchange of information. The preseat unit aims to discuss the r01|e of Internet in
*“information retrieval. !

- describe a brief history of the Internet : _ ‘

After studying the unit, you should be in a position to

- -explain the common information ser\_fices' available through Internet ‘

- discuss the impact of Internet on information retrieval services.

C . . |
15.1 INTRODUCTION | '
|
Today the Internet has become a buzz word of the computer world a.\ls well as library
and information profession. Internet is fast beccining an important channei for communication.
~Ten years ago, few would have predicted the amaz growth and universal acceptance of
Internet for sharing and exchanging information. Ngw cYery one would agree that Internet has
- revolutionised ‘the human communication. Usggg knoWow quickly the Imermlét grows and are
eager to use its resources and services. M 3 of users scind messages, listen 1o music,
' partlclpdte in discussion groups, engage t!m 1 /@3 in chat, read magazines and newspapers
‘from across the world, study the schiol nals, and waich video. The Iniﬂmnt bridges the
~digtance, time and cultures and by cmimunities into its fold. The Internet is a network
of thousands of compuiers scatt ss the globe that allows free exchange‘of information.
The knowledge of Internet rggourcfyis becoming as a basic knowledge to fibrarians as well as
geéneral public. : : '

al

Internet has created a major impact on fibrary and information services throughout the

world than any system, technigue or technology worth comparable. The knowlL:dge of Internet .
resources is becoming as basic as knowledge of an index, a classification scheme, - an online '
catalogue, or any other tool the library and information professionals use to serve their clientele.

In Course-05 Apphcatmn of Information Technology, we discussed tie concept, tools
and services of the Internet (see Unit-16: E-Mail and Internet). The presept unit provides
- much emphasis on information retrieval aspects of the Internet.

152 INTERNET - A BRIEF HISTORY |

_ The Internet was started in 1969 as defense project, namely, ARPANET, in the TISA. It
was developed by US Department of Defence’s (DoD) Advanced Research Project Agency
(ARPA). Its main objective was to cnsure uninterripied flow of information duifing war period.
~ Later, it was developed in the universiites of US4 with few computer neiworks for educational
‘and reseaich purposes. ' ]
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In ihe first decade it was used to facilitate e-mail, support online discussion groups,
allow access to distance databases and support the transfer.of files between government agencies, -
companies and unjversities.

During the early 1980s, all the interconnected research nétworks converted to the
TCF/IP protocol and started exchange of information ameng educational institutions in and
outside the USA. The ARPANET became the backbone of the new International network. -
Thus, the Internet was born,

In 1990, a hypertext-based Internet protocol was introduced to facilitate the graphic -
information. With this enhancement the Internet became a virtual hypertext network called the _
World Wide ch (WWW). It was informally renamed as the Web.

Now, the Internet is a global network of commercial and non-commercial networks.
Tnterestingly, commercial information has been dominating when compared to the other sectors.

-~ Internet is decentralised and there is no regular maintenance body, no central agency -
or institution that sets rules. Instead, users of the Internet formed a society known as Internet
Society to promote information exchange and development of the Internet technologies.

153 INTERNET CONNECTION N

Internet is a network of computer networks sl_' over the world. It 1s a series. of
networks linked together and uses very precise rules t;eahmunicate with each other, It allows .

any user .to connect to and use any available ne r computer on the Internet.

15.3.1 Internet Protocols Qs

Internet uses physical conne@;ual}y tetephone lines, direct wires, fibre optics, and
satellite transmissions to link one puter network to another. All the computers on the .
Internet  will ‘speak’ to each other throngh 2 communication standard format known-
Transmission Control Protocol/ Internet Protocol (TCP/P). This protocol breaks the data into
small pockets with an address label on each pocket and sends them to their destinations through

different possible routes. There, all the pockets are reassembled into original form. This is

called Pocket Switching mechanism. This Pocket Switching mechanism will ensure the data

transmission to the destinations through different routes. This uninterrupted flow of data is

possible if the whole communication channels are completely devoted Many organisations -
use leased tclephone lines.

15.3.2 Inter_net. Service Provide_r (sP)

~ Usually, - cohnectivity to the Internet is provided by a company, called Internet .
Service Provider (ISP). The company provides its customers with access to the Internet, -
_typu:ally through Dial-Up Networking. Customers pay monthly or annual fee to the ISP. In-
India, Videsh Sanchar Nigam Limited (VSNL) is the major Internet service provider. The National
Informatlcs Centre (NIC) and Education and Research Network of the Depa:tment of
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| |
-Electfon{cs (Govemmeht of India) provide Internet connection to the governmeht, educational
“and research organlsatlons respectively. But due to the Government’s liberal policy, private
ISPs have been now entering into the business of providing the - Internet conne'clwlty Access .
- speed, customer per modem ratio, pumber of e-mail accounts provided for each user, storage
space prov:ded online and type of licensed internet software are some of - the important aspects.
' _'to be examined before deciding the ISP. T

15.3.3 Internet Connecﬁ_on - o | |

In order to get an Internet connection at office or home, you need to have a computer
~(with Windows operating system with a Browser) fitted with a modem, a te_lcthone line and
shell or TCP/IP subscription from any ISP. Microsoft Windows 95/98 and Winl}.iow's NT have
-butlt-in support that enables us to connect to an ISP. A Point-to-Point Protocol (PPP} or Serial
Line Internet Protocol (SLIP)} account with the ISP is needed. The ISP may '1'cquire the user
name, password, tocal access phone' number, etc. This information has to be efitered into the
system’s Dial-up Networking configuration to connect to the Internet successfully. Usually, the
ISP assigns the host and domaln name, and DNS server and [P address.

Domain Name System. (the DNS} is an standard addressing system on Internet. It is
. similar to our home address. Bvery computer on the Internet will have a unique address.
© This is called IP address and it is usually a number, SincB\t is difficult to remertber numbers,
the DNS provides meaningful and easy to. remembe es to all computers, For example,
vspl.net.in, hotmail.com, andhrapradesh.com, @du.com, worldbank.org, whitehouse.gov.

15.3.4 Internet Browsers Y“ | u
Browsers are programimes thafagdt as #n interface betwecn the user and the ‘Internet They'

iles on the Internet. Basically, there are two types of
_ itaphic User Interface (GUJ) Browsers. The most popular
browsers, Netscape Navigato @ S-Internet Expiorer, come under GUL Systerqs and Systems
that lack graphics can use LYNX, a' text- based browser. |

Internet Explorer (IE) comes along with the Microsoft software (Eg: Windows 95/98). In
- fact, the Microsoft offers IE free to public and vowed that it will always be free. 'The IE could
- be mstalled (or setup) along with Windows.

You may start your internet browser in the same way ‘you start any other applications.
A click or double-click its icon on the desktop, or select it from the menu. You may also start
the browser after connecting the dial-up networking to your local server. Once you start your
browser, it automatically loads a starting page (home page of the browser) by default. Type
the address of the desired page into the Addrcss or Locations textbox near the top ml)f the browser

_ window. ‘

__15.3.5 ~ Browsing
“The Browsers are. used for getting information from: the internet. Brt'uwsi;w means

meandering through available electronic information or skimniing on m.ormal[lon rﬁqﬂurces.
. or looking simply for interesting items. The metaphor corresoonds W1lh paying a desnltory
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visit to your favourite bo_okshop ora library to peruse _thc'-__.l:i:ooks, In the context of Ihterne_t, it
means going through specific sequence of hyperlinks that'a particular user selécts and moving
. through a large hypertext or hypermedia to get required information.

Surfing and. Navigating are the two other terms used with the Internet for getting
information. Susfing is the practice of browsing through the contents of newsgroups, web or
other information services on the Internet. Like a surfer riding one wave and then another, the
user on the Internet visits the sites one after the other. Navigation means to sail over the
Internet sites for information. These two terms, Surfing and Navigation are- used to bring. in
symbolism between the sea and the Internet. ' '

Every page on the web has an addvess, called Uniform Resource Locator (URL). A
URL (most often pronounced as “Earl™) is the standard address that indicates the location of
a page or resource ‘on the Internet universally. The location can be a computer of a
company (ending with “.com”}, organisation {.org), government (.gov) or educational institution
(edu), etc. A URL is often referred to as a Page Address. Computer magazines (Eg: The “Net, .
Net Guide, Interner World) and Internet newsgroups are good sources for finding ihterestin'g

web addresses to visit. A typical URL may ook like hitp:Hwww.microsoft.con/. -

154 COMMON INTERNET _ SERIOYS

Today, when you say ‘Internet’, you really @ou are talking about e-mail or
world wide web (www). But in reality, Internet js mort™fian e-mail and www. Its meaning is
mach  wider. Internet encompasses a number o sees, which could be grouped into four

types: S
.' Pma Gopher)

Archie, Veronica)

i) Information Retrieval Services

2) Information Search Services ( _
3)  Communication Services ('E—rhai!, Telnet, UseNet, IRC)
4)  Multimedia Information Services (World Wide Web)

154.1 Ihfo'rmation Retr.ieval'_Services (FTP and Gopher)

~ Thete ate two popular information retrieval serviees, namely File Transfer Protocol (FTFj
and Gopher. B ' C '

i} File Transfer Protocol (FTP)

The most common service used for sending files between computers on Interﬁé__t is
File Transfer Protocol or FTP. These files can be data files or programmes files. With FTP
you can have access to millions of computer files. FTP .will et you download or upload
tansier any type of "ﬁi_es — programmes (mclading software and games), text, pictures,
sound or any other file format. FTP allows mass distribution of documents created by various
universitics; documents held by libraries, frcé software of shateware, maps, satellite photos, etc.
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In the case of text files, the proccduw 18 simple. However, tmnsferrmh plel,ller and software is
a bit coinplex, : : . _ |

thn you access the FTP progranime, it asks for your name and pdsswérd If you don’t
have, anonymous FTP retrieves files that are " available to the general public. In that case the
procedure is to give anonymous as. user name and then type your e-mail address in the place
of the password. For example, the address of an FTP will be itp fiftp.cdrom, J‘omf

ii} - Gopher

Gopher is similar to FTP. It is 2 menu-based programme that enables yﬂu to browse for
* information without having to know where the material is specifically !ocqled One of the
nice features of a gopher is that it is very easy to browse and retrieve files ﬂlom the Internet
than usmg FTP. Once you enter the lnternet through a gopher, you simply follow a set of
menus or directories to browse for information. I Many foreign universities use a Telnet or Gopher
interface for their offerings. Today, we can access catatogues of severat librar :es,| such as Library
of Congress, all national libraries in USA and Europe. In India, libraries of ITs, and a few
university libraries offer their catalogues through Telnei.

|

Gopher | is supported by the University of MN nesota. Gopher 1s  gradually belng
superseded by hitp and browsers such as Netscap®ywh h can reach Gopher sites ‘as well as
http mformation, : ‘

154.2 Informatien Search Servic y AIS,'Ar.'chfie, Véronkca)

i} Wide Area Information S%ice_ WAIS) |
' WAIS is a system thgigearcdes for your subject through documents dn all servers all

" over the world. WATS sear@set of databases that has been indexed with keywords, -and
returns addresses where you c¥ Iocate documents that would be of interest {0 you,
The key features of the WAIS system are - (a) The WAIS systun has the abifity to

“have indexes that actually point to other WAIS services, and (b) the heart of WAIS system is
the use of client software funning on your local computer that lets youw ask 101| information in

simple, English-like language. To vse WAIS, you have to telnet to a4 WAIS server, or locate
WAIS-based resources on a gopher menu. :

AI’ChIC was the first of the information retrieval systems developed -on: the Internet.

~ The Archie database system was developed by the Alan Emtage, Bill Hcr]an and Peter
Deutsch at McGil University. :

“Archie is used for finding resources that are available on Internet. Archie creates a
central index of files that are available on anonymous ETP sites. We can have Archie client
running. on the local machine or use Telnet to connect to one of the Archie ser»l‘ers and search
the world W1de -network of databases to find a file. . |
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iti)  Veronica

Veronica (Very Easy Rodent-Oriented Net-wide Index to Computerised Archives):is_ 4
service that searches menu items on Gopher servers.. To use Veronica you have to be connected
o a Gopher server  (hat gives you access to a Veronica server. Because Gopher menu items
can be descriptive phrases (more than just file names), it can be easier to find information of
Internet through Veronica than it is through Archie. Verontca may find a file on an FTP site
that Archie would not, because Y0u can use Veronica 1o search for information o topics {maps,
for ‘exampie), rather than just searching for file names. Veronica allows the searchers io use
either a single keyword or a suing constricted of an unlimited number of ANDs and ORs
{Boolean operators) with keywords. '

- When Veronica has finished searching Gophesspace it builds 2 Gopher menu that contains
all of the items it has found to  match your search. You can then examine those items by
selecting them, just ay you would from any Gopher memy,

15.4.3  Communication Services (E-mail, Telnet, UseNet, IRC)

1} Flectronic Maeil

Llectronic Maif ov e-mail is considered to be the fundag ! service of the Internet. B-

mail is the today’s popular communication medim through you can send and receive
messages. Based  on the e-mail technology, Internet £ a variety of services. These

mnclude listserv or Electronics  Discussion groups, T fin Boards, Newsgroups. Through

these services. vou can send mail to any number jviduals, participate in discussion and
- chap and fostest mode of sending messages
an send drawings, pholograph imnages  as

ality than a fax.

pose queries 10 a group of individuals. It is wver

E-nuil addresses vz'iry from site to We in their format. It contains a personal identification
mark to the individual, a site address or machine name, and an identification of whether it is a
cormmercial site, an edicational site, or an organisation. For exarﬁplc, the e-mail address of your _
university is braouap@hd ! vsnal nerin. and the personat e-mail address of the writer of this
COUESe Vit 13 vesrao@hd F sl ner.in, The First part wdewtities the organisation’s/personal name,
while the second part hdf.vsn! net refers to the VSNL Serveri of Internet located at Hyderaba: -
and the fast one identifies the country {India). Users of the Internet can also subscribe to free e-
mail  facility, such as homiail.com, coolmail.com and vahoomail com. Except the telephone

- a‘:bm‘:ecting charges, the users can sead their e-ruil at free of cost,

Listserv are slectronie groups that typieatly center arouad a broad topic (for example, .
temet and Litaries). Hundreds or thousands of people (may be of a profession or assoctation)
haviig access 1o el factlity join together and form a listsorv 1t does not cost anything to

subrertbe fo o tissery, Fen conai essige sent (o the histsery ts disiributed to all the members

.

of the {iswerv group. The user of the listsery sends an e-mail message with a request: subscribe

Histerv] Firsiname Lasmesme, Users can alio gee requests unsubacribe, search the archives, etc.




|
In India, JASLIC has recently started “IASLIC-LIST”, a global LISTSERVER, to facilitate fast
. and economic communication between the JASLIC and its members and aisqi enable"IA_SLIC
. members to communicate amongst themselves. To join or subscribe- to this hist, you can send an
e-mail SERVER@LISTSERV.INDIAX.COM -with the command JOIN TASLIC-LIST.

Bui’letm Board Systenis (BBSS) connected to the Internet are very effcctllve in sharmg the
1nf0rmat10n ontine. Users can access the electronic BBSs without the need for long distance
" telephone call. The BBSs became a means for the sperisor to issue announcements, distribute
software and communicate personally with the users, etc. ' ] '

it) Teinet
- Telnet allows you to use any host computer on the Internet as if you we!‘e sitting in front
of it and directly connected. It provides direct path so that remote computer conimunicates
directly with the terminal you are actually using. Therefore, Telnet is often called as Remote
Login. The user can enter data, run programmes, or do any other operations. Usually, you need
a password fo access and use the computer at the remoie locahon
|

- Usenet is a set of thousands of newsg%}(discussion forums) tdistributed via
Intemet The messages in~ Usenet are organised\i thousands of topical groups ~or

newsgroups which cover specific areas o est. Usenet is read and contributed to on a
daily basis by millions of people. A tser c3 % news, ask questions, ansv%er questlon‘; and

iii) Usenet

participaté in the discussion. Newsgro ave names such as -

news. for annbunqew@a‘ml Usenet itself - ‘
comp. for computgr sci ge and technology ' i . ‘
sci. for acad pects -

o soe. . for c_ul.turéi interest groups
rec. - for hobbies and sports - | _ L ‘
_talk. ~ for wide ranging discussions, often heated - ‘
‘misc. for a few tbpiés that don’t fit elsewhere

_ alt. for trial newsgroups and alternative topics. -

Usually, the Usenet addresses are in the form of — ' ‘
‘ psuVaxlugaccll'aisunHmcovingt ' '

-« It means that the user McOvingt on machine Sun, which can beln _
UGACC, which can be reached through PSUVAX. Because the cost involved in distributing
every message is paid by the sites all over the world and not just the sender’s site. Therefore, -
it is extremely important to use newsgroup only -for its intended purpose. Except when
spe(nﬁcally reqmred do not use it for advertmements or mass s,ohcnatlon _ ‘ _ ‘




) -Interaet Relay Ck'aff (IRC') -

IRCisa protocol and a client-server programme that allows you to chat with people all
over the Internet, in channels devoted .to different topics. It helps you communicate (chat)
with people with similar mterests “live” (in real time}, so that you need not wait for peOple _
- reply to your messages : :

Usmg the talk command (talk usemame@address) you rnay send words dlrectly to
someone’s screen. There are 'three .major. networks of IRC servers, namely, EFNet, Undernet'
and DALnet. For example, the page address of IRC server of Undernet site is.
http:fiwww. undemet org/. ' ' '

15 4 4 Multlmedla Informatlon Servnces (World Wide Web)

~ The- very pOpular service on Internet today is World Wide Web. This is also called in -
short, as Web or WWW :

The WWW is one of the newest client-server based Internet serwces It uses the' _
standard format of display developed by CERN (the European Lab for Particle Physics) in the.
late 1980s. This format allows anyone easily access and display documents that were stored -
on a server anywhere on the Internet. This also allows linksgo other documents to. be placed
within documents Soon after the WWW service was mad% and it came to extensive use

in the Internet :

- CWWW isa multlmed1a llnked database syste Spans the globe. The web combines
text, pictures, sound and even animation. The w h 1ts colourful pictures, music and moving
images made Internet much more accessible and % to use'it. With a click of mouse button, the
browsers (Netscape or Internet Explorer w ybu to nav1gate the wonderland of web.

The hypertext documents ¢g i pcomimands from a language called Hypertext Markup -
Language (HTML). The HTML al bles the display of multimedia files (such as movies
and sounds in the documents) by the g1aph:cal WWW clients. Some. WWW clients also
dlsplay multimedia player programmes. :

[l

Most WWW clients also allow you 10 access other Internet services, such as FTP and
Gopher

15.5 SEARCHING THE INTERNET

" Now let us know about dlfferent services on- the Internet of whtch most of them are
avatlable via the web : '

__ 15. S 1 Web Page and Home Page

' Every place on the Internet has an address Th:s is’ usually known as Web site and each
‘web site has information i in the: form of web pages. The web pages are hypertext documents on -
the ‘web. The page you begm w1th when you start your browser is called Home Page. It 1s the
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main page of a web site. When you start Internet Explorer or Netscape Navigator, its home
page comes up automatically (until or unless you change it to start at a different page). You
can stop Ioading the default home page by pressing the Stop button and then yiou can enter an
~ address of the required web site directly. Hypertext marked tinks on the home ‘page heipl you
search other pages of the web site: Book marks enable you to jump back to an interesting
page. :
|

© A web site address (also called United Resources  Location, or URL in short) usually
begins with htip protocol. The web page address has three parts: protocol, host‘ name and file
name. The syntax will be -

Protocol://hostname/filename. |

For example, Attp://www.microsoft.com/ means that the page is of Micr|080ft computer
server on the Internet  access tool/service, zi‘amely web {www), which chn be  accessed
through http (Hypertext Transfer Protozol), a standard format for publishing inlormation on
the Internet. The third part is the file name of the specific document to be located according
to the query. Ail the web sites follow the same pattern. '

Some of the prominent library related web sites are
p b,

American Library Association . hitp// Wy w.ala.org/
Library Association(UK) Y
Library of Congress catalogue ;
Encyclopedia Britannica online

\f.fdgroup.co.ukfizz.'lltmi!
Hcweb.loc.gov/catalog/
0:/[www.ed.comy

OCLC Lpiiiw ww‘ocic'.orgf '
BlaiseWeb British Library (UK} Y hitp://blaiseweh,liuk/ ‘
IFLANET: IFLA Canada & rlamis http:/!’www.nlc—bnc.cafiﬂa!hitp:{fifla.inist.f‘r/
Research Libraries Group(R http/fwww.rlg.org/ : '

Directory of Worldwidesgdia ' _ ' |

refated resources. hitp://www.hindustan.net

Internet bookshop frip fhvww. bookshop.co.uk/

If you know the web site address, you can simply type it’ in the browser’s URL and you
are instantly there. If you don’t know the address, don’t worry - you have a vatiiety of scarch
engines and gateways, they will search the site or mformation  you want to have mmmediately.

Today’s popular search engines arc Infoseek, HotBot, Lycos, Altavisia, Web Crawier and many
more: They help you to find relevant web sites on the fnternet. There are also some freta-
search engines which help you find the scarch enginies. The web page addresses of some popular
search engines are - | |

15.5.2 Search Engines and Gateways

Altévis{a http://fwww.altavista.com/ _ : |
Infoseek - htlpiwww. 2 infoseek com/ |
~ Lycos _ hitp://www.lycos.comi

Hotboyg o http:/fwww.hothot.com/
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Mamma “http//www.mamma.com/

Alltheweb hitp://www.alltheweb.com/
"WebCrawier htip:/fwww,webcrawker.com/
Whowhere http:/fwww.whowhere.com/
Sharewhere http:/fwww.sharewhere.com/

A Gateway is a computer that connects one network to another for the purpose of transfer
of files or e-mail messages, when the two networks use different equipment, such as mainframeé
or micro—compﬁtcrs that do not even share the same routing and ‘protocols (For examiple,
NetWare to TCP/IP). A gateway could also be a computer that transters posts/files from a
newsgroup to a list and vice-versa. Fcr example, if you send a message from your NICNET
or America Online {AOL) account to somecone at CompuScrve, or elsewhere, then you are
sending messages “over different networks of the Internet through a gateway. Whois and
WhoWhere are the gateways help you to find the e-mail addresses of people at the InterNIC site
{the Internct’s Network Information Centre). : :

15.5.3 Searching the Web

There is no single, definitive way 1o search the wab. cawse Net 1s changing so
rapidly that any comprehensive listing of sites may becogme obite in no time. Therefore, it is
always better to try several different approaches. Gen here are two models for finding
specific information on the web — (1) Searching throeiv Directory, and (ii) Searching with
a Search Engine.

I)  Searching through a Dire

One of the best directories on is the Yahoo site. Yahoo is organised hierarchically
with site resources edited. It starts wit a general topic area and narrows down to a more
specific topic. For example, the Health topic shows the topics Medicine, Drugs, Diseases,
Fitness, etc. If you click on the Medicine link on Health:Medicine Page, it leads to other
subtopics  such as Anatomy, Cardiclogy, Medical Schools, etc. .If you click on any subtopics,

you can go to the page listings” on that subject hierarchically. Some important search directories
and their web addresses are given below;

A2z http:a2z.lycos.com/

Excite = - . hup/lexcite.cony
WebDirectory http:/fwww.webdirectiry.com/
“Yahoo ©~ http:/fyahoo.com/

Thus, you can reach topics of interest to you by morc than one route. You can search the
homepage of the directories (for example, Yahoo) through keywords. To perform a search type
a word or words in the box near the top of the Page and then click on the search button. The
search directory q'uickly returns the list of sites relating (n someway or other related to your
keyword, The hyperlinks will lead you to interesting documents on the Net.




i) Searchmg the Web with a Search Engme _ ‘ _ |

. Asyou know a search enging is a Web site, deSI gned to perform searches J:vn the Internet :
Unlike Yahoo, most of the search engines attempt . to include every single page on the Web. -
These entertaln éven cornphcated search queries. Some of the favourlte search engmes are gwen
in the Section 15.5.2. : ‘

' You can enter your keyword(s) mto the box and click on the search butﬁon The search
: engme will return' a list of -sites ranked in order of their likeness to match your keywords.
- The hyperlmked hstmgs lead you to interested documents through which you can surf the Internet.

1554 SearchmgofftheWeb | I "!‘f

- The webis JUS[ a part of the Internet and there are many resources that are ludden You_
~can explore them through search engines and gateways. However, some of the non-web. resources
“can be even flakier than the web when you are trying to access them. Be careﬁ#l !

) Searching Usenet

- the Internet. The news articles that are posted on fhg Usgnet may expire after some specific

-'_perlod (tnay be weeks or months) depending o Server. De_;aNews is probably the best

- 'search engine to help you search the Usenet t‘s When you type word(s) in the ‘Search

_For’ box and click on'the Search Buit thMearch engine will display a llist of articles

containing the word(s) you asked for. %ms on display also provide links to the article’s

. contents and author’s profile. Q a S -
i) 'Searching Gophersq : - o :

- Before WWW was intMduced, Gopher was the easiest -way to browse the Iﬂternet
Gopher presents a list of menu items, ‘from which we have to chose item to access a document
- or another menu. Gopher sites are not indexed with the major search engines, r‘nence we have
. to depend on Gopherspace Gopherspace is the set of all Gopher serversi serving the Gopher '
~ menus and documents. To search - on the web, first _ point. your ‘browser  at

gopher-#fveronica.psi. ner/2347/7—r! %20%20. When you can enter keyword(s) in the text box,
the search page w1ll llst an ad-hoc Gopher menu with items that match your search words.

Usenet and related newsgroup% are the pub lc;iscussion bulletin boards available on
e

- _-iii)' Searching Universi{y Libraries' |

Many umversnty hbrarles on th‘, Internet are available on Telnet or Gopher lnterface'
-and hence, they are not easily reached via web search engines. However, through Hytelnet
‘programme, you can reach the web for an up-to-date list of university l1brar1£s ‘For  this,
‘point - your - browser  at- hitp://library.usask. ca/hytelnet/. To look for a untversny library,
- ¢lick.on Library Catalogs and then choose the geographical region and the upiversity. To perform
a general search of university libraries, click on the Search Link at the top of the menu of the’
Hytelnet.Page. Then enter the keyword(s) in text box and press the Search button Thus, you -
can have access to. OPACS of the umversnty llblanes '
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tv)  Searching the databases

Many of the reference and full-text databases librarians tsed t6 access throu gh commerciaal
online systems are now available throi;gh the Internet. They charge for use of the databases and
hence these services require a password and ID to access them. FEach service has a telnet
address. For example, the telnet address of some of the commercial vendors are

DIALOG dialog.com

OCLC _ - epicprod.oclc.org
ST SENL.CA8.Org

BRS ~ brs.com

RiIN rlin.stanford.edu

ORBIT orbit.com

Uncover is a article delivery source, which covers about 15000 English language titles
which can be accessed on the Internet. It has the most uptodate index. Access to the database is
through journal title, title of the articles and author’s name. It is managed by the famous pablishing
house Biackwell, Oxford. The web site s http:ifvww. blackwell. co.uk/libservitechnical/

wicoverhrmf
15.5.5 Downloading the files 0

After searching the web and finding the informaiQ the.web, you may feel to download
the files from the Internet to your computer. T ¥ 2 fot of software available on the web
either for free or as shareware. Shareware pyenides$ part of the software for free for evaluating
it, if you decide to keep using it you o cted to pay for it. There are also software

programmes (for example, applicayem soft®are, games, anti-virus programmes and interpet.
- browsers) are updated from: time to nd new versions are available on the web. '

‘Different systems on the Internet provide different levels of access to their sites. Some |
sites allow their users free access to the full range of their services, while others restrict the
users only browse to the menu options. For example, the publishers of many bibliographic and
 full-text databases charge for use of their databases. B

- Once you find the appropriate site you can download the files using the set procedures.
Many files available for downloading are compressed and these can be recognised by their file
name extensions (such as .Z, .gz, .zip, .are, 4hz, etc.). You have to use programmes [ike
PkUnZip, WinZip and Stuffit, which can hacorupress many different compression formats,

A word of éﬂution, be careful when downloading fites {rom the Internet. Only ‘take
files from reputable sources. If _\,fou. download & file from some nnofficial archive, it may _
contam & virus or other software designed to darmage your computer. Always betier download
the files to a floppy disk. ' ’
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15.5.6 ':;I;mf@rma&ﬁsm Services -

. With this background, let us. now concentr. ate on the information services available th rough

the Internet. If I say, Internet is the one stop-shop for an information services - it is not

: exaggeratlon. Governments, educational and research insiitutions, business |ﬁrms, industries,

 banks, publishers, libraries, nou-government organisations, and individaals fre now offering
a variety of information services through the Internet.

A number of activities you can do on the Internet. Leon and Leon (1998) have listed the
following. ] |

2).  Visit any web site available on Internet |

1) Send and receive e-mail

3) - Read and post articles in newsgreups _ |
4) - Download files to your PC
5)  Chat with other users online ' ]

6)  Access online multimedia including radio and video broadeast |
-7y Play games with others online globally
8)  -Subscribe to electronic newsletters, e-mhi]s,@ . |

_ - |
9)  Join contests O _ |
10)  Contribute articles and other materials '

11) Do online shopping

£l

13)  Create an e-mail ID account for vou

123 - Post your web sites (incl

gersonal web pages) |

“14)  Use ihe e-mail remal service. |
15) - Find a person’s details |
16)  Find aﬁ ingtitetion or 0!‘3;3.3‘;‘1:%;.%.&0:1?3 details
17y Create your or your instilution’s/organisation’s home page |

2

15.6 INTERNET iM INDiA I

In Indla the union and state governments have ]clU!lChLd their web altels on the Internet.
‘The Nationat Information Ceutre's web site is very informative and covers ifformation about .
. all the rmmqmes, staie governments, and union territories, major instilulions, governmeént
policies, census: data, cwrreat events and many more, Government CJI‘pOtTltEOI]S national
- boards, - federatlons banks and stock exchanges are also offering very valuabie mformai:mn '

through the Internet. These incinde trade information, access io d:fferf*nl bu|smess databases
and onlmc directorics of corporate firms, etc. '
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13.6.1 _Majﬂar Urganisations on Internet

If you once surf the Internet, you will notice that i is full of educational and
entertoinment material. Almost ail the foreign universities, researchinstitutions, funding
agencies like the World Bank, Food and mnrir“vitmr‘ Organisetion (FAQO), NGOs share their
vahrabie project information through the Internel. Most of the weltl-known publishers started
offering their publications and jourmals in the form of electronic publications and electronic
journals. Tata MeGraw-Hili, Elsevier, Acadeinic Press and Sage are now very popular electronic
publishers on the Internet. :

The newspapers and magazines sll over the world have really gained due to the Internet.
Therefore today, you will find New York Times, - The Tribune, Fhe Hindu, The New Indian
Express, Deccars Chronicle, Andiue Shoonit (Telugr) and Siasat (Urdu) on the Internet. You
will also find popular magazines ke Time, Ecormomist, India Today, and Froniline on the web.
The major news agencies also need to look a the nternet for reaching wider andience. Now,
you can tune 1o BBC, CNN, All-India Radie {AIR) and Door Darshan on the Internet. -

The Internet based mformation services are also being used for social and economic
development. Today, we have concepls like Government Online, Telemedicine, CyberDoctror,
Wired Villages and Virtual Universities, which are aimed at inwggoving public administration,
heaith, agricultural production and education in the remoigpiades. A kind of commercial
information service is now available online as cyber mglls. ein you can get whatever
informatien you want. [t may be about a tourist place jaiis of hoiels or yellow pages or
daily news. You can look for bright career opportunity” fhe Internet.

A few Indian web sites include

Reserve Bank of India http:/Awow.indiaworid.com/home/rbi/

The Hindu T www,indiaserver.com/news/thehindu/thehindu, html
Businessline ) www.indiase;‘ver.cnmfnews!blihe/bline.html

Hindu Oniine. © htp:fwww.webpaage.com/hindu/index. html

Indian Express htip:/fwww.express.indiaworld.com/

Economic Times ~ htip//'www.economictimes.com/

15.6.2 Virtual Libraries

The Internet has tremendous impact on the libraries ail over the world. As discussed
earlier, you can now access library catalogues of all the major hibraries in the world. Due to
the Internet technologies the collection, organisation and retrieval of information in the .

 libraries 1s going to change very rapidly. Now the libraries have been concentrating on information
access and developing into virtual libraries that will provide access to any type of information
available anywhere on the Internet. There is no physical presence of documents in their vicinity.
Users can use the resources of these virtual Jibraries without physicaliy visiting them. For example
the famous libraries available on web include -

Britizh Lihr:sry http:/fwww.portico.bl.uk/access/
Library of Congress hitpfiwww loc.gov/ .
Vatican Library “http:/fwww.software.com/is/dig-lib/vatican.htmi -
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15.7 LET US SUM UP

:
. Let us recapitulilte briefly what has bzen discussed so far in this unit. |

¢ The Internet is a network of thousands of computen s.,;u[cred across the gaobe that
allows free exchanﬂe of information. The Internet is a network of thousdn|ds of compuiers
scattered across the globe that allows free exchange of information.

s  The 'Intémet was started in 1969 as defense projéct namely, ARPANET, in the USA. It
© was developed by US Depaumunt of Defence’s (DOD) Advanced Research Project Agency
(ARPA). : . |

% laternet uses physical connections usually telephone lines, direct wires, fibre opiics, and
satellite transmissions to link one computer network to another. Tt réquires Internet

~_ protocols (TCP/IP), Subscupuon to Inlernet Service Provider (ISP) Browsers, etc to
'connecttothe Internet.  * ~ . |

¢ .~ The Common Internet Services include - Information reirieval services (FTP and Gopher),
Inf{)rmatlﬂn Search Services (WAIS, Archie a Veronica), Communitation Services
(E-mail, Telnet, Usenet and IRC), and Mul Information Services (World Wide -
Web) '

%  For _.Séarchiﬁg the internet, you need QW the web page address. TLero. are search
' engines {such as altavisia, hotbot, s, infoseek and yahoo), which help the users in

finding the appropriate web sigs fok information.
%  In India too, several goverMgental and non-governmental orgamisations as well as

Com . N _ . . |
commercial firms h%} creating their own web sites and using {hen‘|1.
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159 ASSIGNMENTS |

‘1) Listout at least ten web sites related to library and information centres.

2) Browse through at least two llbrary web sites in Indla or any other country and gwc your
' impressions.

15.10 MODEL EXAMINATION QUESTIONS

‘I~ ESSAY QUESTIONS | | |
1) Describe how you establish a connection antemet. o

2)  Explain briefly the varions Commog, Inte Services that are available on the
Internet. : v R '

3)  Write an essay on how .you%ﬂ with searching the Internet. Illustrate your

answer with suitable ex 8
4) .D.ist.:uss the rolé of diff&ovemmental and 'Ino.ﬁ. gove;ﬂmental Qrg_anisatibrjs in
makmg proviston for Internet- based information serwces
I SHORT NOTES |
| a Virtual Libfarieg '
b) . Dial-up Networking |
| c) Gophgr
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UNIT - 16 : LIBRARY EXPERT SYSTEMS

Structure
160 Aims and Objectives _ ' |
16.1 Introduction
16.2 Artificial Intelligence (Al)
16.2.1 Qrigin and Development _ ‘
16.2.2 Basic Components/Elements : _ ‘
16.2.3 Computer Plogrammmc )
16.24  Applications
16.3 Expert SystemS
16.3.1 Need and Purpose ‘
. 16.3.2  Basic Components 0 |
16.4 Library Expert Systems |
1641 Basic Elements O |
1642 Need and Purpose
16.4.3 Use and Application ‘
16.5 Expert Systems in Infog atiozietrieval |
16.5.1 Online ScarcﬁR _
16.52 Expert system search engines _ |
16.5.3  Automatic Summarising )
16.5.4 Automatic Indexing - : ‘
16.6 Let Us Sum Up

16.7 References and Further Readings ' ‘

16.8 Model Examination Questions ' _ |

16.0 AIMS AND OBJECTIVES |
|

An Expeﬁ System'is a computer programme that has the knowledge of experts in its
knowledge-base. These computer programines are capable of performing extremely specialised
tasks. and are helpful in problem-solving. This unit aims to introduce ihe concepts —
Artificial Intelligence (AID) and Expert Systems and their application in information retrieval.
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After studying this nr.li.t, _yeu shoulel be able o

- traee the 01‘ig.i.n..-and developmeﬁt of Al and .ex.perﬁ s.y.stems :
- describe the bas;c_'-e]emen\ts of Al and expert systems

- . explain the computer pregl‘amfning systems in Al -

- discuss the appllcatlon of expert systems in LICs with special reference to mformatlon
retrieval {IR).

- list out various expert system search engines used in IR.

16.1 INTRODUCTION

We find that there is a certain level of expertise available among its practioners in a field.
The experts and their expertise afe used to advantageously in problem solving situations as
well as to 1mp10ve their products and services. Libraries and information centres are not an-

how of the. experts and specialists. Unfortunately is usvally a shortage of experts. If .

these experts leave their organisation, their knowledge OMpertise is also taken away by them, .

Since we cannot clone such experts, we may fin to use their expertise. The challenge is )
ak

to capture and automate their anwledge%e it available to all those who need it. Tt is

exception to this. _ : Q o _
Performing certain complex tasks in organisatio. suci™as LICs, requires the know- -

extremely difficult to succeed by using nventional methods of computer programming.

However, the advances in informy technology in:recent decades, especially the use of _
artificial intelligence, made it poss; 0 capture the knowledge of experts

16.2 ART.IFICIAL INTELLIGENCE |

Accordmg to The New Shorrer Oxford Enghsh Dccnonary, ‘Artificial Intelllgence (AI) '

is a field of study that deals w1th the capacuy of a machme to stimulate or surpass 1ntelllgent
human behaviour. :

16.2.1 Origin and Development of AI

" Antificial Intelligence is a ﬁeld of computer science, which tries to explore the
qualitative capabllltles of the computers. By dewsmg methods computers can used to perform
tasks that require cogmtwe abilities. The potential of computers was foreseen by Alan Turing
i 1950. He formulated a test (named after h1m) whereby a machme can be deemed to
perform intelligently as humans. : '



The researchers of the same period tried to use computers to simulate t}Le functioning of

 the nearal nets of the brain. The field was named in 1956 by John McCarthy, who also. equipped

it with ‘its lingya franca, a list-processing programming language called, LISP In late 1950s,

 the research in AT concentrated on finding a general problemi-solving techniques. The method
of heuristic search or trial-and-error search was invented. ‘

During the mid-1960s further progress in A was achieved by creatEing knowledge-based

“systems. These systems contain interrelated information about a specific domain (a disease, -

for example) from which they can reason about that domain - (render |a diagnosis, for
example). The reasoning process, called Inference, can be based either on a fTrm of Heuristic

- Search or, preferably, on a causal model of the domain.

The knowledge-based approach has led to progress in the simulation studies on
human cognitive faculties. By the late 1970s artificial intelligence had arriveIi as a discipline
that was generating many practical results. In the early 1980s this work Jed to the establishment
of the “ﬁfth-genera'tion research agenda” (originating in Japan), the goal of which was to
organise computer systems that draw inferences rather than merely calculate. This 10- -year

- research project.began in 1982 with an estimated cost of $1.5 billion and diméd at developing
“the systems with a- capacity of 1 billion logical inferences per second. Thlb pl‘ompted United

-States dnd European countries to renew their interest ig Al .
1622 Basic Elements of Al 6

The fundamental approaches to problching through Al are Hu::urisltic Search {or

.discovery of a solution to a problf;m),?“]cdge representation and InferenFe Engines.

The Heuristic search is a @ discover a solution to a problem through a search
among alternative choices. The proWem may be winning a chess game or prdrvmg a theorem

in logic. It is done thriygthe disciplined generation and evaluation of, a number of

promising possibilities. This tMdl-and- -eeror process of moving toward a solution is employed..
There is no algonthm that generates a solution directly. oo :

Heyristic search parhs are symbolically 1epresentcd in the form of hlerarJhlcal structures,

_called a Pyramcd or a Tree. The solution paths run from the initial stage (root ﬁode) along the

branches of the tree and terminate on the ledvcs (termmal nodes) called the “goal stale

-'Heurlstlc search limits the solution paths that arc considered at any given point to the
_promising ones. Heuristics do not guarantee the optimally of a solution, however, they generally

produce good enough ‘SD]UHOHS and render problems tractable. Important clasges of problemq

— such as theorem proving, action- pldnmng for robots, or phymg master-level chess — have
been prugrammed using heumtm search.

'Kno’wledge Representation is an moportant element of Ai. The purpose of this is to
organise required information in such a form that Al programmes can readily access it to
perform cognitive functions. Geneidliy, knowledge representation schermnes arcf classified into

Declarative schemes and Procedural achemes First one. refers {o representation of facts and
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assertions, while the later one refers to actions: The declarative schemes or object-oriented
schemes include Relational schemes (Semantic network) and Logical schemes. Thus, a
Knowledge base is created with semantic networks, in which nodes represent concepts and
links between nodes represent refationships between the concepts. An example of this js the
so called, IS-A link, which imposes a hierarchy on a network. Thus, if the system knows that
a “dog” IS-A “mammal”, the node “dog” inkerits all of the properties of the “mammal’ node,
while only the speecialising properties of the “dog” need to be stored in the “dog” node.

Inference Engine is another compo'nent of Al systems. The structure of -an Inference
engine 1s refated to the knowledge representation method. Al relies heavily on techniques
of “inferencing” (generating new facts from existing data). Logical deduction is used as the
rule of inference. A well-known proof method, called Resolution, proceeds by refutation; it
combines’the negated statement to be proved with a series of statements in the knowledge base;
if a contradiction resuits, the criginal goal statement is proved to be true. Thus, inferences may
be. drawn and new knewledge produced. For example, Al uses this to explore the presence-of an -
oil deposit at & given site; by a natural-language processing program to understand on utterance;.

or by a computer-vision system to interpret a scene.

16.2.3 Computer Programmes of Al

The computer programmes of Al are among the -Iargss@mst coinplex programmes
ever developed and used. They consume a lot of time of the SYSE esigners and programmers.

There are two basic general Al system development to ogramming languages), namely,
LISP and PROLOG. These tools have been used largely ¢ er the programming requirements
of Al and expert systems. : -

LISP is a practicai list-processing gmming language with recursive function
capability for describing processes and probl®gs. All programmes and data are written in the
form of symbolic expressions and tl stored as list structures. The items represented in
the lists are called atoms. In‘other wor SP programmes are composed of atoms, groups of
attins  (lists)-and groups of lists (expressions).

PROLOG (PROgramming in LOgic) is a logic-oriented language developed by
AColmeraner and PRoussel at the University of Marseilles *Al Laboratory. Further work on
PROLOG was carried at the University of Edinburgh (Gr. Britain). It is basically atheorem.
proving systern. Originally developed for natusal language processing. PROLOG programises
are compoesed of facts and rules. - o

16.2.4 Application of Al

In Al systems, computer programmes are devzloped to perform tasks, such as reasoning,.
adopting to new situations, and learning tiew skills. Through these programmes, people can
work odt fiow to use a (ool they have never seen before, they can’ recognise faces, and they
candean new Tanguages or how to diagnose diseases. The poteutial of Al applications is vast
and it covess. virtually every activity of human mieitigence. ‘Al is used mostly in natural
tanguage processing, text processing, speech svathesis, machine translation, computer-aided
mstruction, eic. ' :




Al systems are applied in a number of problem solving situaitons. AT can thfcr a diagnosis
~within a medical speciality; analyse the structure of a chemical compound and suggest pathways
for its synthesis; explore the presence of an oil deposit at a given site, predict weather conditions
or maniputate manufacturing robots to perfo: m a set of useful tasks.

163 EXPERT SYSTEMS |

According to The New Shorier Oxford English Dictionary, an Fxpelft System is “a
computer program into which has been incorporated the knowledge of experts on a particular
subject so that mon-experts can use it for making decisions, evaluation or inferences.” An
expert system captures the knowledge and judgements of a specialist and makes
and expertise available to anyone with corputer systems.

their experience

16.3.1 Need and Purpose of Expert Systems

‘Expert Systems are a branch of Artificial Intelligence, They are Knowledge-based systems
ard their database stores a description of decision-making skills of humanJ:xp_crts in some
domain of performance, such as medical image interpretation, taxation, configuration of
computer system hardware, troubleshooting of malfunctioning equipment, etc. The purpose of
designing_expert systems is the desire to replicate the Ngarce, unstrmctured, poorly documented
and empirical knowledge of a few specialists so th¥g it $an be readily used by others. Expert
systems relieves the specialists from the rougmesasks cnabling them to devote more time to
strategic growth of the organisation. Thus, ex stems can enhance decision-making power,

ensure consistent and speedy decisiong, ImpM¥ve job satisfaction and rebieve pressure on
experts, improve cfficiency of workforce, e costs, save manpower, increasc flexibility, etc.
16.3.2 Components of an System

Expert systems have‘naior components: ' | ‘

1) . asoftware interface through which the user formulates queries by which the expert system,
solicits further information from the user and by which it explains to the user the reasoning
‘process employed to arrive at an answer;

2) a database (called the knowledge-base) consisting of axioms {facts) and
inferences from these facts; and

rules for making

© 3)  acomputer programme {dubbed the inference engine) that executes the inference-making
' process. '

. In Expert Systems the concepts and knowledge about the domain (knowledgj:, hase)
are stored as sets of facts and rules as fellows: IF (condition) —> THE,N (aétlon)

The knowledge-basce is an interconnected act of pai'tern—cpded hypothesis, observations

ajnd rules developed by the Knowledge Engineer (a computer scientist, who specialises AI).
He works hand in hand with a domain specialist and seeks to draw the required expertise
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in order to create the knowledge base. He refines and structures the knowledge for use in -
expert systems.-He also collaborates with the specialists for conducting user studies and user
: IT]OGBIIHU '

The knowiedge base is a linked structure of rules that the human expert applies, often
intuitively, m problem solving. The process of acquiring such knowledge typically has three
phiases: ' '

1} a functional analysis of the environment, users and tasks performed by the expert;

2)  identification of concepts of the domain of cxpertise and their classification according
~ to various relationships: and

3 an inlerview, ctther by human or automated techniques, of the expert(s) in action.
he resuits of the above steps are translaied inio so-called production rules (of the form
“IF condition x exists, THEN action y follows™ und stored in the knowledge base. Chains of

production rules form the basis for the automated deductive capabilitics of expert systems.

An Inference Engine, usually written in high-level ggogidmming language, acts as an
Interpreter. Interence 1s performed through either forw,

-haining (moving from the conditions |
a conclusion and moving toward
to" produce fruitful hypotheses (abductive
/n as a “leap of imagination™.

to the conclusion) or backward chaining (hypothe!
the appropriate miles and presented data). The alpilj
reasoning), much like the human thought proces!

-Experst systems cannot handle unamfgipated events, but they can evoive with usage.

Current expert systems are  incapab pductive inference; that is to say, they cannot generalise.
y meta-heuristic knowledge, i.e., knowiedge about the -
formation of new knowledge). Because humians also Jearn much by analogy, researchers are
tavestigating  methods that will permit programmes to simulate human learning. Like humdns

the best expert systems a'so leara from experiences.

The generalisation process 15 controd

Traditionally, library and information centres deal with classification, cataloguing,
indexing, thesauri building, etc activitizs. With the introduction of information technology .
LICs, the scenario of their activities and services have been changed completely. Now the
library expert systems add stilf another phase of further development.

164 LIBRARY EXPERT SYSTEMS

In. recent vears, librarians oo have started showing a loi of interest in developing expert
systems to improve their services. Expert systems research is a field of Al that tries to
design intelligent compuier systems with built-in expertise of human specialisis in a specific
domain of knowledge and aiso use these concepts for problem solving.



- 16.4.1  Basic Elements of Library Expert Systems

The basic elements/componenis of AT (Section 16.2.2) and Expert Systems (Section
16.3.2) are applicable to library expert systems. Let re-examine these elernents here in the
context of library and information centres. Expert systems are. computer progranuues
-co}npos_ed- of aknowledge base (specific domain of knowledge) that contains the information
supplied by a human expert (a specialist). An inference engine applics the appropriate
“information from the knowledge base to a specific problem. At present there are three
common forimats (namely, semantic nets, frames and production systems) for representing the
information in a knowledge base. Let try to understand these concepts in the Context of library
and information science. ' '

Semantic nets are the networks that denote objects and their relationships. A location with
a library may form a semantic net. The objects within the location and their relations are
described. Information about the objects in the semantic nets could be retrieved throu gh execution
of queries usig an inference engine. (A partial representation of semantic hets is shown In
figure-1) '

. X federal government publications
l ' |
- HAS_SUDOCS_NUMBER 6
o o | .
Congressional Record — IS-A — _ federal document(s)
O _
E

|}
123,142 — O%P_AT —_— ]
: |
@HWION_IS_
I
@st Floor, North Wing

Figure-1: Semantic Nets ;
Soqrce: Encyclopedia of Library and Information Science (Vol. 60.; p.203)

Frames are modular in structure, They fend  themselves more reaal:lily "to database
encoding. For example, a specimen structure of a frame and its object information for the

semantic net (figure-1) are as follows:
' i

Generic LOCATION frame

Description: - NAME of requested tocatjon
Position: "DESCRIPTION of location,
Map coordinates: X, Y on map display Z

‘The inference engine fills the slots (description, positidn, map coordinates, etc) in the
frames in order to reach a solution to the problem. For example:
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- Documents LOCATION framc

Description: Government publications
Position: : . Ist Floor, Noith Wing
Map coordinates: 123, 14 on map _display_il-

Production Systems are the most common forms of knowledgc representation They are
composed of condition-action rules (IF — THEN pattern). The inference engine applies the .

appropriate rules from the knowledge base to solve a specific problem. Librarians unknowingly

use these rules every day. For example, a user needs a journal article coniributed by a certam '
author, but the Jocation of the article is unknown. Then librarian would know to look in a
periodical index. This may be cxpressud a5 an IF-THEN ruie

-iF the item is located in a periodical
THEN consult a periodical index

16.4.2 Neéd for Expert Systems in LICs

lemly experts generatly use their common knowledge m dcve!cupmg, mamtammg

and expressing their expertise. In many situations problems Mg not that simple to fit them to
mere [F-THEN expressions. Librarians have to use their povtion and creativity, besides

their professional knowledge and experience to deal il the problems. They have to make
new rules.to suit the complex situations and dé:vclo I expert systems using tools that

are currently available. : :

Librarians have to deal with com proElcms in administering their libraries and -
information centres on daily basis. They fachroBYems with regard to administration (budgeting,
staff, planning, etc), technical servic talofuing, classification, collection-development, etc)
and user services. Expert systems co designed and vsed to tackle these problems.

16.4.3  Use and Application of Library Expert Systems.

Library expert systems could be helpful in assisting the librarians in making certain |

‘decisions _in  problem situations faced by them. They could develop systems composed of

heuristics (rules-of-thumb) to make decisions. These rules could be weighted based on their
effect. Let us examine some problem situations, where library expert systems are useful.

Y)  Budgeting: Expert systems are useful in the problem situations leading to TF there is a
budget cut, THEN to determine — What items to cut and by how much? Shall staff be
reduced? Should subscriptions to serials be cancelled? Which serals to be cut? Will

- there be any money to buy books or equipment? How much money be spd:ed for -
maintenance? '

2)  Staff Management: Expert systems are hetpful - in tecruiting, promoting, transferring
' as well as controlling the staff. For example, IF a staff member to be recruited/promoted,
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3)

4)

5)

6).

7y

for circulation desk, photocopying equipment and OPAC  terminals
. may be developed for planning of any task in a library, but one should

“of whether to keep a gift o

-for developing a competent cataloguing expert systems. Therefore, mu

"DELICAT (to detect errors in library catalogucs and drawing these (

THEN determine how much weightage to be given to qualification:

S
references, and how to evaluate the quality and quantity of work prodljced-?.

experience and

Planning: Expert systems have been using in designing library bui]dinfs, planning for

remodeling, providing new facilities, etc. It also helps in determing th

it 1s expensive and time consuming.

proper locations
| Expert systems
keep in mind that

Serials Manragement: Serials management in large libraries #s a difficult task as their

prices escalate from time to time, publication of new serials, issuing of serials in print

and- electronic formats, ewc. Often librarians have to face seriocus problems with regard o

budget cuts. For example, IF a serial is cancelled, THFN the faculty

members will be

upset. Librarians have 1o weigh the value of serial titles to the department, study its usage,

calculate the cost involved, and other factors before making .any

subscriptions. Expert systems are extremely vseful in assisting the lib

decisions.

changes n the

rarians in making

ese libraries hold miatenals on varied

Collection Development: Creating a coile%:ieve]opment expert system for general

academic libraries is a more complicated ta%

subject areas for uscrs of differe ational pursuits in & ol
departments. However, the attempts W bifild expert systems for p

nber  of schools/
‘ocessing of gifts

were successful. Here, there ag-vtwo possible outcomes (ves or no) to the question

t.

Cataloguing: Expe s have been developed to create MAR

have also been mad
but it usefulness was

™ records. Efforts

gvelop cataloguing expert systems based on the rules of AACRZ,

mterpreting the

rules. In identifying authors, titles. scrics, ctc.. cataloguers use their peirsnnai experience
in applying appropriate rules. Many experts feel that the rules in AACR2 are insufficient

to be given in developing the cataloguing rules. Research work is i
development of systems for assigning subject headings. Some of the

ch emphasis need
1 progress for the
major projects of

developing expert system cataloging tools include SKICAT (tools to arfaiysc and explore

large catalogue databases), CLARR (to assist in MARC field ve
library staff), ete.

Classification: Classification of library materials requires broad know

lidation), Project
o the aitention. of

ledge in order to

accurately - assign call nombers. Usaally librarians rely on title, table of contents, and

indexes to ascertain the subject area. Expest sysiems find it extreme
with new subject arcas, non-representative tities, and synonymous
research in this area is marginally successful.
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3)  User Services: Research is underway to dev't,lop e}:(pcrt systems for reference and
information services. Expert systems would be useful to guide the users in locating
materials and information. They would direct the users to specific sources of information
to answer their queries and thus, they relieve the reference librarian from the routine
chores of work. However, useful expert systems for reference are still in their infancy.

9)  Patent Search: Another application of expert systems research i1s  Patents Search. The.
Engineering Library of the University of Texas developed a ‘system which gu1de§ the
users through the process of a patent search. The Patent Search Tulorml 1s available
through thb Internet since 1997.

As an online intermediary, expert systems have constructed for scarches and to select
appropriate databases for non-exper wnced searchers. Let us discuss this in detail in the next
section.

16.5 EXPERT SYSTEMS IN INF ORMATION RETRIEVAL :

Research has been carried out on the development of expert systems for information
retrieval. Let us discuss about the expert systems developed in the field of online searching,

automatic indexing. automatic summarising and subject d[l&%

16.5.1 Onlirie Searching and Expert Syste

recentmes with an intention to provide
eliminate or release the human search
as become necessary because users often
ibject search. Such common difficulties may

Many expert systems have been creaied i
assistance to searching databases or hosts. ‘Thi
mtermediary from the more routine aspectg™his
encounter certain problems when formula
be identified as:

1) Maiching subject search terms t1oMhose found in the online or  database system;
2) Increasing or decreasing their search results;
3) Understanding the organization of the database or online system, and

4)  Recognizing the relevant documunts ‘other- than those retrieved, which have been
scaltered in the system due to interdisciplinary nature or other characteristics,

Studies on database searching reveal that about 60 percent of online catalogue searches
are f01 xub]ccl information and difficuity in subject searching is the most important single
factor 1n wser dissatisfaction. The reason for this may be that most the. existing database
systems pl&ce the burden of -search formulation, reformulation and cvaluation on the USer.

Tradltlonally se\«cral technlques are app]led to assist the users in scarchmg The major
ones are: '

31



LTS

1 .Booiean Searching: Usmg the words * and

or” and “not” to narrow anﬂi expand search
queries;

2y Fuzzy Boolean or “Best Match"” Searching: All the documents containiﬁcr search terms
" are displayed in ranked order, with the documents most closely matching the user’s
query shown first; and

3)  Awomaric Search Sequencing (Query Expansion): When an initial search does not produce
adequate results, the system reformulates the search using its online thesaurus until desired
results are achieved. '

. The above techniques help searchers to retrieve documents bhased on'lleywords of the
. user’s query rather than on concepts. The retrieval systems do not provide in%;truction on the
underlying principles of search formulation. This causes users’ failure at searching and retrieval
systems. Therefore, expert sysiems have tremendous potentml to dld users with these more
complicated issues. : ‘

. The need for development of expert systems to assist the usecs have Jyecn realised by
the database designers and information scientists. Much attention lias been paid in recent times
to develop expert systems as intelligent front ends apd Bgek ends for online databases. With
the creation of expert systems the online databases W become maore user-friendly. These
systems assist users with the inteflectual procy {i.e. conceptualisation of the search topic,
structuring of the search logic, and interprén % refining results} of online‘ searching. The
crux of the problem lies in guiding ¢ ers through their search strategy. The expert
system engages the users in the search pRPcess by presenting alternatives to the search words
the user has chosen, surveying ser’s satisfaction with the outpit and ffhen using that
information to guide him in narrowin®or hroademing his search il he gets desired information
from the search. This 1cs W the creation_of expert intermediary systerl‘n

An expert intermediary system or expert retricval assistance system is one that embodies
within it the knowledge and skilis. of a librarian or “search intermediary” for carrying out
online searches in bibliographic databascs. An expert intermediary system diffcrs from the
other kinds of expert systems In' two aspects:

1 The. expert intermediary system 15 concerned with indirect access to information. Its
expertise is cenfered on  the techniques for rétrieving references to dqcuments rather
than actually cieducing anf_l providing facis. |

2) . The domain or subjn,ct coverage of the retriev a] systemt is usually wider than for
typical expert system. |

--Mauy expert infermechiary systems have been  developed  for inform
purposes. They dcw] w1th abstracts or articles of fuli-text jovimals.
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Some cxamples of existing or developing apphcanons of Al and expert systems to
online bearchmg include:

1)  CANSEARCH

CANSEARCH s a rule-based expert system designed -to aid doctors in searching the
MEDLINE database for information on cancer therapy. The system’s success is attributed to
s menu-driven touch screens, its limited domain and its expert user population.

2}  ANSWERMAN

Answerman is a ready-reference system developed by the National Agriculture Library
(USA) that uses. forward chaining to provide answers to user queries from a knowledge base
consisting of facts from agriculture reference books.

3} ORA

ORA is a system that uses forward chaming to pose a set of questions to the user and

recommend an  appropriate reference source. This sy\tem wis tested at the University of
Waterloo.

4 PLEXUS

PLEXUS 15 an expert system developed by ¢ niversity of London, designed to direct
users toward literature on  gardening. Queries ardfentered m natural language and revised
autornatically and through user-sysiem dig hie system collects data  about the user’s
searching ability and gardening experience (o corporate user modeling into its interactions.

5 PR

PR i o system designed to provide a user with a variety of means to access information
* from a database on computer science. The user provides a Boolean search, a relevant document
or anatural. ldnguaﬂe mquiry. In turn, the computer presents a list of relevant search terms for
the user to choose from. If desired results are not achieved, the system is able to reformulate
its techninque to include refated terms.

6) SCESOR

SCISOR is a system designed to match natural- language inquiries about corporate
acquisitions and mergers and match them with conceptual representations of news stories in its
database. This system is attached 1o the Dow Jones online financial service,

1652 Expert System Search Engines

There are several expert system search engines developcd 10 assist the users of online
searching anh information reir:cval from the databases. Let us study the ma|or search engines

s
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that are in vogue. (Information about the Al/Expert Systems and the search engines has been
retrieved from the Internet sites using the search engine: http//www.mamma.cqim)

1) Excite

- The Excite search engine-is powered by Intelligent Concept Extraction (ICE), a
technology that uses advanced algorithms to retrieve  documents and score them based on
reievancy of their concepts. Excite’s classification scheme is driven by stafistical analysis of
the documents themselves and the assumption that words that frequently appear together are
refated. When a new document appears on the Web, ICE analyzes the relationsfiip between
the site’s text words and learns news associations. ICE uses the associations to retrieve
documents containing concepts relevant to user queries, whether or not that dcj]:umem contains
the search keywords. ' ' .

Excite reports that its method is as effective in terms of recall and precision as Latent
Semantic Indexing, but is fasier and more efficient. The amount of time necessary for Excite
to perform a search will remain constant, even as the web grows exponentially.

Additional feat_ures of the ICE system inc!udQ - ‘

x Query By Example, which allows users ss documents that are similar to a document
they find particularly relevant;

* . Automatic ‘Subject Groupin Wl'ligl allows users to clarify their search topic if their

* keyword has multiple mea "

Automatic Abstractl e systemn’s ability to sefect sentences that hie relevant to a
document’s concept and display them to aid the vser’s process of evalvation.

2) HotBot o - ‘

I_nkton"ni, the search engihe behind HotBot, is cne of the first real-world applications
to exploit multi-machine parallel computing. Other systems are constrained Jljy the storage of
" their database on one large computer. If an increasing user base and body of information
necessiiates. the addition of another computer, ihe information on the first computer must be

duplicated on the second. By employing a database system whose informaticn is designed to
" be stored in'_sev'eral linked computers, Inktomi avoids this problem, The resnlt is a fast, low-
cost system  with outstandiﬁg growth potential. ' I

N Inktdmi 1s able to produce detailed reports for its advertisers by tracking the sites visited
most often by its users. The information is used for data mining (INSERT) and
analysis. '

decision support

314,




3)  Con'lext

Oracie’s ConText uses a combination of hierarchical indexing, natural language processing
and machine learning to automatically classify web documents. ConText has. devoted more than
100 person/years to building a knowledge classification scheme, and supplemented the resulting
information with automatic statistical and document analysis technigue '

16.5.3 Autematic Summarizing

Another application of expert systems research is Automatic Summarising. Automaiic
sumimarsing is the process by which a computer creates a condensed version of a text, The
new version, thus created, should weli represent the original in meaning, scope and content.

‘The aeed for automatic summarising has becn felt with the explosion of literature. The -
libraries are often overwhelmed by the volume of material they acquirect. They must catalogue
and make available to the public in a short tir e. A compies programme that can write
- coherent and meaningful summaries of textual material is a solution to the problem. '

_ Much of Automatic Summarising relies on  Natural Language Processing. Natural
Language Processing is what a computer does when it makes symactical and semantic sense of -
non—n_mthcmatiéal language. A computer that can do this wderstand  abstract linguistic
formulae as well as general n‘acaningﬁtl- contexts. ArtifictwIntelligence programmes use
different technigues to analyse the natural fanguage. @ jor techiniques used in analysis and
generation of responses are briefly discussed below: '

con%'uter to ook for keywords and manipulate

3

One technique involves instructing t
them according to pre-programmed patt _

Another technique instructs puter to analyse the way the words in cach sentence
are related to one another. Then, emd is assigned a meaning according to the semantic
knowledge previously applied to the computer. ' -

A third technique relies mostly on knowledge. The computer examines the text and
determines what category of action each sentence (or idea) falls into. Then, the computer
makes sense of the text under broader domatn knowledge it has already been supplied.

Toe result of all these operations 1s that the computer generates a response in natural
language that makes sense grammatically and semantically to the user.

Automatic Summarising systems draw knowledge from a variety of disciplines, besides
computer science. Computer science, of course, provides the skills needed to use the computer
to the best of 'its technical ability. A knowledge of haman cogaitien helps us understand how
© we sumntarnize, thereby suggésting structures we may be able to apply to a computer. Research
in the field of linguistics, especially grammatical structure and domain knowledge, has been
part of the foundation of Automalic Summarising systems. Jnvestigation into the way we
psychologically understand text has addressed the complex problem of context and computer
comprehension. .
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The success of the machine generated summary depends much on different factors, such
as the characteristics of the material and the purpose of the swmmary.

~ The essential characteristics of the material to be submitted to the computer for autornatic
summarising are: '

'FORMAT (size and structure of the t_ext)

“TOPIC (the general topic and the degree of 'S]ieci.aliza;tiosl)

NUMBER (whether the input is a single item or a set of items)

. The purpose of the summary:

CONTEXT (the si..tuation in which the summary will be used)

-AUDIENCE (the peopie who will be using the summary) ‘
FUNCTION (what the summary will be use% ‘
. The result of work done by the autom@ocessing systemt:

 CLASSIFICATION (the kind of Rwegiat it is)

" PRESENTATION (the waQ“m'mary 15 formatted) _ ‘
LINGUISTIC STRL@E (the grammar of the summary} :

In order for Automatic Summarising systems to be more successfui, they must be user-

friendly. Research on adapting interactive programs to users is in progress.
16.5.4 Automatic Indexing

In subject analysis and indexing certain words - or phrases suitably represent its
“information content of a document are selected and these sets of words are transformed into
a standard-terminology or assignéd code, if necessary. The terms or codes thus selected are
treated as access pomts for the mformataon search. In manual indexing human analysists need
to understand. the topic or content of information in the documents.

The automated systems rely on the extraction and - mampulatron of keywords They
employ two types of rules in sub]cct indexing :
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1) the human analylist compiles a list of keywords of potential interest; this kst is c_orhpared_ '
by the computer with each wdrd in the text of the docurnent; if a keyword appears, the .
fact is recorded, and these selected words comprise the index entry for the document:
and . ' S

'2)  the hiiman analysist compiles a list of words 1_hat' are NOT" to be selected for inde_xing
{such as stop words); automated apphicationis then count the number of times specific
“words appear in a documeni, and the most frcquently-appearing words are selected for

indexing.”

- The automatic indexing systems which were tested in the 1960s were partially successful
when the queries were straightforward and domain-specific, and the col'lf_:ét_ic'}ns had o be
small. | ' '

1

" The systems of the 1970s focussed mainly ‘on the inqyirer’s approach rather than the
- power to manipwlate documents. Designers of autorsatic i

systems need to undersiand
‘how questions were asked and what assumptions fay befi questions. An-other inherent
problem with the indexing systems is that of the con pendent meaning of certain words.

Expert systems have been developed taking '[he§ aspelts into consideration,

One promising field of Al and ex t Systems research with, implications for online.
searching is Latent Semantic IndeifliAL: tent-Semantic Indéxing is an approach used in natural _
language processing. The expert sﬁreate a geometric representation of words within a

document, reduces these symbols to a matrix and then analyses them mathematicatly to find
correlations between the words. These correlations are used to find the documents that are
crelated  in concept to documents requested by a searcher, whether or not they contaih_th_e
original keywords, o -

16.6 LET US SUM UP

Let us recapitulate briefly what has been discussed so far in. this unit.

o Arti_ﬁciai Intelligence (Al) is a field of study that deals with the capacity of a machine

to stimulate or surpass intelligent hurnan behaviour.
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* The fundamental approaches to problem-sofving through Al are Heuristic Search (or

dlscovery of a solution to a problem), Knowledge representation and Inference Engines.

* Expert Systems are a branch of Artificial Intelligence. They are Knowledge-based systems
and their database stores a description of decision-making skills of htFmdn experts in
some domain of knowledge. Expert systems are applied in the ﬁelds, such as medical

image interpretation, taxation, configuration of computer systcms, troubleshootmg of

malfunctioning equipment, etc.

Expert systerns cau be applied to various problems faced by librarians with regard ic
‘administration (budgeting, staff. planning, etc), technical services (cataloguing,
classification, collection development, etc) and user services.

®

An expert intermediary system or expert retrieval assistance system is one that embodies
within it the knowledge and skills of a librariaf\or “search intermediaty” foc arrying
“out online searches in bibliographic database '

O
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16.8  MODEL EXAMINATION QUESTIONS

I ESSAY QUESTIONS
1} Define Artificial Tntelligence and describe its origin and development.

2)  Explain the basic elements and computer programming systems of Al and expert
systems.

3) hat do you understand by Library Expert Systems ? Explain its application to
various eperations in LICs,

4)  Trace the role of expert systers in online information searching and retrieval.
11  SHORT NOTES
a) Search Engines

b)  Expert Intermediary Systems

¢}  Latent Sema. tic Indexing _ 0
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