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COURSE 203 : INFORMATION PROCESSING
AND RETRIILVAL

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 unit 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 di_vided' 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 Questions. )

Ever since the information and communication technologies have entered the fibrary and
information fields, there has been a complete metamorphosis in their structure, functions and
services. Computer stored and produced documents, indexes, bibliographies, databases, and
information services have become the order of the day. The whole work of information storage
and retricval can be broadly divided into three areas; 1) Content analysis of documents, 2}
Representation of the content in a suitable form of records and creation of file, and 3) Actual
retrieval of information or document surrogates. The first area i1s completely an intellectual

-work. The contént is represented through classification numbers or index terms as decument
surrogates. The details of the documents are stored in databases as records in a standardised
formart for easy retrieval and éxchange of information among different systems., Access to
enormous quantities of inférmation available in different databases (online or CD-ROMS) poses
certain challenges to the users. Various 'search strategies have been used to access and retrieve
the information from the databases, including the intemet based ones. The on-going research in
information retrieval leads to designing Library Expeit Systems; where the intelligent computer
systems have built-in expertise of human specialists is available in problem solving situations.
Experi system intermediaries and expert systems-based search engines are becoming the potential
aids for database searching. All these developments have been introduced briefiy in this Couse.

The Course aims to provide an overview of the various methods used in information
storage and retrieval in hb:arlcs and mfo;matzon centres. The apemﬁc objectives of the Coursg

: Etl'»-

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

- to acquaint the learners with various gbncv’al and special classification schemes (with
empkhasis to Universal Decimal Ciasmﬁcatmn;, subject indexing systems (w1th emphasis
on PRECIS and POPSD) and information retrieval- thesaurt;

- Lo mm:hame the learners with the information storage and retrieval systems, their
‘ objectives, methodology, and experiments and case studies conducted for their evaluation.

- 0 provide an understanding on information access from online and CD-ROM databases,
search sirategies used for information retrieval, and tho use of expert systems.
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BLOCK - 1 : BIBLIOGRAPHIC DESCRIPTION OF
PRINT AND NON-PRINT MATERIALS

Bibliographic Description is a-process of identifying and recording certain characteristics -
of a document for_ its identiﬁcatiun,=c0ntenf speciﬁcation, focation, access and dissemination
purposes. The bibliographic elements (ie., author, title, edition, publication detaills,_ physical
description, series, standard numbers, etc.) are chosen to provide 'in_formation-adequdl;ely’ about
the document that is not in hand. Some of the bibliographic details also serve as .cl-ocument_
surrogates or access points in library catalogues. There have been several attempts to codify the, -
rules for éntry elements (headings) and document description to ensure uniformity, conSisteney
and efficiency in- catdloguinﬁ ri'orh't from Anthony Panizzi of British Museum Library to the
présent times. An overview of the blbllogrdphlc description has been plowded in the first unit of .-
this block. '

The need for standardization of bibliographic elements in descriptive cataloguing was felt
after the entry of computer technology and facilities for exchange of information among different
“systems. Machine readabie bibliocr-raphic record formats, such as US-MARC, UK-MARC,
UNIMARC, UNISIST Reference Manual, CCF and Tndian Standard IS:11370- 1985, have been -
evolved These standard formats have been discussed in Unit- 20
Bibliographic materials, in formats other than print, have been gaining importance as
effective storage, information retrieval and dissemination media - recent deeades. There are
multitudes of formats, in which non-print materials are available - mieroforms, sound recordings,
visual media, videograms, magretic and opfical discs, digital video discs, etc Using AACR-2R,
cataloguing of some of the major, formats 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 'und_er the following titles:

Unit-1: Bibliographic DeScriptioﬁ-— An Overview
Unit-2:* Standards for Bibliographic Description |

Unlt Blbllooraphlc Description for Non- Prmt Materlals

tvii_) o






U“JH‘ 1: BIBLKOGRAPHIC DFSCRIPTION -
_AN OVERVIEW

Struciure

1.0 Aims and Objectives

ia Introdu;‘,tioﬂ :

1.2 - Concept .oi:' Bibliographic Description |
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1.5.7 Rules for Biblliog'l‘apﬁic References | |

1.6 Rules for Parts and Parficular Attributes of Bibliographic Record

1.6.1  Standards for Heading and Entry Elements
1.6.2 Narme Headings |
1.6.3  Uniform Headings/Title Headings’

1.7 Standard Numbers

1.8 LetUs Sum Up

1.9 Glossary

1.10 References an.d FurtherfReadihgs

1.11 Model Examination Questions
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1.0 AIMS AND OBJECTIVES

This unit aims to give an overview of the bibliographic description and the efferts made
through out the world to achieve standardisatioon towards in bibliographic description.

" After reading this unit, you should be able to
- desdibc the concept of bibliographic description
- appreciate the need fer standards for bibliographic .descripiion
- ~analyse the efforts for developing standards for bibliographic description
- acquire the knowledge of international standards for cataloguing/bibliogmphiic description

- identify the rules for bibliographical references and citations.

1.1 INTRODUCTION

I.

Library collection includes well known traditional forms of printed materiai (books,
monographs, serials, maps etc.) and bon-print media {microforms, microfiin, miltroﬁchc, film
strips, shides, sound recordings, magnetic disks, CD-ROMs etc.). There has been a steady
growth of non-print materials in the past two decades. The non-print materials keep appearing
inmodern libraries and becoming more and more useful as sources of information. The Collection
of a library should.be listed in an orgnised and purposetul way to recali the items when
tequired. This externalization of recall procedure is done through a library cataloguc.
the library catalogue records certain selected and agreed features of a document in a
pre-tetzrmined pattern. While cataloguing, a document is identified first in a |pibliographic
description aid then is made accessible in different approaches by adding a number of explicit .
access points such as heading for author, title and subject. The catalogue tecords built up in
a systematic patiern 1o serve as a permanent representative of docwiments which may not
always be at hand in the library. The catalogue is, thus, a permanent list of a library which
contains records that are 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 data efements. The standard
or code is intended o fulfil two cbjectives of a catalogue record ie..identification by
- bibliographic description and providing access points or headings. Review of catajoguc codes
reveal that the catalogue code makers have not given equal importance to these two important
objectives.” Some catafoguers have laid emphasis on headings to build a particular form of a
library catalogue while others envisaged standard hibliographic description. Tt waL‘ a precursor
for efficient cataloguing for producing a variety of catalogues/ or indexes. ’

1.2 CONCEPT OF BIBLIOGRAPHIC-DESCRIPTION -

Bibliographic descripiion is a process of identifying and recording certain characteristics
of a document for its identitification, content specification, focation, access and dissemination
purposes. The bibliographic elements 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 swrogate i.e., a finding list. In -
other words bibliographic description is a document surrogate. Bibliographic description is
generally used in document linked operatton for Instance bibliographic reference or a citation
of a text. Bibliographic description also helps in overcoming problems in acquisktion, organisation
and use of documents in a library, Though the subject information, content compatibility are
found in both print and non- print materials, the physical descrption of these materials changes.
Autthoritative description of these documents is very important. '

1.3 DEVEPMENTS IN RULES FOR BEBLI@GRAPHEC
DESCRIPTI@N

Bibliographic description calls for certain standardization that will ensure uniformity,
consistency and efficiency in the process. The main areas generally considered for standardization
are : 1Y headings, 2) bibliographic description itself, and 3) areas or attributes of a biblicgraphic
record. Standards of form and presentation of biblicgraphic record are essential pre-reguisites
to achieve international compatibility of bibliographic record. Some of the important early
attempts - to prescribe cortain norms/rules to achleve umfox nity and consistency in cataloguing
will be presented o you. '

The era of scientific cataloguing based on code of rules for cataloguing to guide the
inventory and Dinding functions of a library. catalogus began with the publication of famous the
“Ninety One Rules” developed for the British Museum by Antheny Panizzi and his associates.
Though only fourteen rules were given for description of the books, the “Ninety one Rules”
had a strong influence on the subsequent catalogue rules in Europe and America. Charles
Coffin Jewette codified 39 rules in 1850 in a different orientation than that of “Ninety one
Rules”. The principal emphu‘;iq of Jewetiz code was on the principles of uniformity and
consistency in cataloguing. His concept of compilation of a general catalogue from separate
uniform bibliographic units was very similar to International Standard Bibliographic Descriptions
of the 1970s, which you will be studying in detail in due course. Jewette had given cataloguing
rules a logical structure: first biblographic description next access poines through headings
and cross references. The first definite code to mark the era of systenmtic{ cataloguing
appeared in 1876 with the publication of Charles Ammu Cuttet’s ‘Rules for printed Dictionary
Catalogue” which in later editions was titled as “Rutles for Dictionary Catalogue "(RDC).

The RDC by including basic definitions of caraloguing 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 in other countries
for example the “Rules for alphabetical catalogue” (RAK) in Germany. 1t is very comprehensive
code of rules, covering [iling and transhteration rules. hists ol abbreviations as well as rules
for headings and bibliographic descriptions. Further, the RAK represents a majoy revolution in
cataleguing in that, for the first time. the concept of corporate authorship was inroduced and
the mathematical rather than grammatical title was accepted. Thus several attempts were made
hetween 1841 and 1900 to develop codes for cataloguing. During this period Library Association
of the United Kingdom and Library of Cdngress of USA also brought our their codes.

However, in the beginning of the next century further developments were made o evolve
a code widely acceptable through oot the globe. Professional organisations showed keen
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interest in‘these endeavors. On the suggestion of Melvil Dewey, American Libragy Association
and Library Assoqiation (Great Britain) ' made united efforts to produce Anglo-American Code -
m 1908 with a view to establish uniformity in cataloguing. ALA on its own revised 1908 code

in 1941 and published “ALA Catalog Rules: Author and Title”. Tt contained two 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 same wal proposed to

be the substitute for Part 2 of the 1941 code. '

Meanwhile, in India Dr'S. R. Ranganathan has made significant contributions to
catalogumng. He designed code for classified catalogue and dictionary catalogue. His|coniributions
to cataloguing are wnique in the sense that he built theoretical foundations 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 Parsimony etc. These
general laws, norms and canons provide basic guidance to develop, design and oraganise
aspects of blbllogrgphlc description. ‘_

Despite many productive efforts in cataloguing, an' international agreement on cataloguing
principles underlying tataloguing practice posed certain problems from time: lo time. This -
necessitated IFLA sponsored International Conference on cataloguing principles in 1961 in
~order to arrive 4t certain basic agreements in cataloguing, The generally agreed twelve staternernts
of principles, popularly referred to as “Paris Principles” limited itself to the standardization of
headings.and the organization of al phabetical catalogue. The Paris Conference alsc recommended
for astudy on the impact of electronic machinery and- of mechanical procedures on cataloguing
iules and paved the way -for future compatibility in standardization of bibliographic description
in automated environments. ' o

1.4 STANDARDS FOR BIBLIOGRAPHIC DESCRIPTION

The devefopments that took place in Library and Information Science from the early
19605 revolutionised the concept, scope. and purpose of bibliographic description. The
- exponential growth of literature resulted in the development of different tools such as
bibliographies, union catalogues, mmdexing and abstracting services to ensure effective
 bibliographic control. This gave the impetus  to develop adequate formats with standard
bibliographic description. The centrakised and cooperative cataloguing efforts furtheyr intensified
the need to have a standard bibliographic format that will promote-the reso rce sharing
among libraries. The efficient information retrieval systern must have-a fofmat of ibliographic
description that suits its requirements. This has also accelerated the move to modify and
redesign. the existing bibliographic formats compatible to the new information g¢nvironment,
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
introduction of new technologies rendered the traditional manual oriented bibliographic
description standards and practices inadequate and thus the need for newert bibliographic standards.
It 1s with this background the International Meeting of ‘Cataloguing Explerts (IMCE)
was convened by IFLA in Copenhagen in 1969. The attention of cataloguers shified to the
creation of a 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 wounld 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;
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14.1  International Standard Bibliograph’ié Description (ISB]))

The Workmg Group set up to draw detailed prowsmns on the Standard Bibliographic
Description (SBD) submitted the draft international standard blbhographlc 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  bibhographic 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), ISBD (PM); ISBD (A), I[SBD (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 various
-ISBDs and to remove incompatibilities among them.

The contribution of ISBDs io the standardization of bibliographic record is
~.regarded as a significant achievement for the foilowing TEASOns;

) ISBD facilitates records from different sources mter(,hangeable lhdt 18 to say exchanﬁe of .
' data through networks.

2)  ISBD framework assists interpretation -of records across language barriers: since
bibliographic items in each record can be easily identified through specialized
punctuation and its place in the record. : '

3 ISBD also assists in the conversion of bibiiographic re_cords to machine readabié form. -

'In ISBD. tladltmnal data elemcnts of ‘bibliographic description are separated and
: .giouped mto eight distinct areas, each of them is marked by specific punctuatlon symbols and
set out in a sequence which is easy to be analysed and understood by the user and the machine
alike. ISBD helps stand’trdlzatlon of catalogumg rules and manuval format for machine
readable bibliographic records ' '

14.2 ° Standards for Blblmgraphlc Recurd Formats

The Standard record formats for  bibl mgraph]c descnptnon are reqmred for mternatlonal
compatibility and promotion of procedm & and practices for machine readable databases with
a strategy for .development towards. universal bibliographic contro] These exchang,e formats in
connection with bibliographical control facilitates comprehenf;lon 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. The purpose of a-
communication format s to promote free-flow of information by facilitating the exchange of
bibliographic records created in a daiabase to a machine readable form. Library of Congress
was the first to design and experiment on such a format viz., Machine Readable Catalogue-

Record (MARC). format for the purpose of communicating bibliographic
a large number of libraries. Improverucnts led to the development of M/
growing enthusiasm many national bibliographic agencies developed their own i
fermats based on US-MARC format. The need for the establishment of inter

information’ to
ARC I, With .
Jividual MARC
hational format

for the exchange of bibliographic -data, IFLA took the initiative to develop international

MARC, resulting the development of UNIMARC for monographs and serials

n 1977 and the

second edition was brought out in 1989, UNESCO developed Common Communication Format
(CCF) as a universal exchange format for bibliographic records. _

dRD

1.5 RULES FOR ENTIRE BIBLIOGRAPHIC REC

1.5.1 Content of bibliographic record

A bibliographic record includes sufficient details about the item being d
identification. Such details are called “data elements”. In other words a data element is a word
or group of characters represehting the distinct unit of bibliographic information-and forming
part of the bibliographic description. of an item. Elements providing physical description of an
item for example pagination, size etc., other elements such as author, title, subject, place of
publication, name of publisher, ISBN etc. are considered data clements. In a bibliographic
record, description of data elements is governed by rules provided in a ‘Catalogue code’ or
‘Cataloguing Rules’. The rules in the Catalogue Code/Rules cover all aspects of the description

escribed for its -

of a bibliagraphic item in a record. Although there s no universally accepted s
biblio‘gr&phic description we find anumber of national and international codes

and rules for special applications, Most of the Codes/Rules are generally in Cc
the general cataloguing principles or “Paris principles’ that were developed und:

\f:t of rules for
of cataloguing
nformity with
>r the auspices

of IFLA at the International conference heldin 1961 in Paris. This is particularly true with the

AACR. The Pais principles have had a profound influence on the later developmen

ts in catalogue
code revisions. ' '

1.5.2 .Anglo-A_meriéan Cataloguing Rules (AACR)

. The AACR is widely. used in English-speaking countries and more orL less adopted
translations are in use in many other countries. In 1967 AACR was publishéd in two
- versions: -North American and British texts. Since there were no international guidelines for
the developmezt of rules for description, AACR used LC Rules for Bibliographic Description
as the basis for developing rules for description of monographs, serials and non-book 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 previous 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 : Headings, 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, :




1.5.3  Rules for Description of Non-Book Materials

The inadequate treatment of rules for non-book materials in genefal 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 1933;
Pictures, designs and other two dimensional representations in 1959. Canadian Manual for
Non-Book Materials was published by’ Canadian Library Association in 1970 and updated in
1979. The Briush. Library ‘Association Media Cataloguing Rules Committee published “Non-
Book materials cataloguing rules: Integrated code Tor practicc and draft revision of British
Text - Part 117 in 1973, 'This is Popularly known as LANCET ruies designed to be used in
©conjunction  with AACR. IFLA’s standard bibliographic description ISBD (NBM) appeared -

n 1977, Detatled rules for description of NPMs are gwen 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
ficst instance  for organisation  of materials in libraries. Rules have alse drawn up
primarily intended for broad group of information services particularly abstracting and ]
indexing services. In some cases the rules specifically suitable for a more narrowly defined
category-of bibliographic material such as government, scientific and technical reports,
These manuals of rules are not specifically concerned with creation of headings they intend: to
combine rules for bibliographic description with a record structure in which it allows automatic
generation of a variety of headings and other required access points by automatic machine,

processing. We shall be discussing some . of the specifically developed manual of 1ulcs for
bibliographic de%cnpllmn

i.5.5 UNISIST Reference Manual

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 conseq'uent 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 the 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 Documentai‘y Literature

- The “Guidelines for Processing of Documentary Literature™ is a manual for blbllogrdphlc :
description developed specifically for Abstracting and Indexing services in Federal Republic of
Germany. Tt is useful for both manual computerized systems. Tt covers the déscription of all
kinds of bibliographic 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), ISBD(S), COSATI, Chemical Abstract service and INIS rules for bibliographic
description Guidelines for Descriptive Cataloguing of Reports. These rules for déscriptive;“
cataloguing of sctentific and technical rules were first published in 1966 by the US Commiitee
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  process/exchange bibliographic information . of
scientific/technical reports especially on magnetic atape or on disc. The rules though cover

- minimum  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
'dre using it for bibliographic description of scientific and technical reports. '

~ 1.5.7  Rules for Bibli@graphic*Referepces

Bibliographic refercnces which appear i bibliographies, lists publications, references,
foot notes in'a book etc. are generally prepared by authorsfeditors/compilers and contain -
‘bearest minimum bibliographic data elements necessary to identify and locate the items cited.
Many countries have established the national . standards for bibliographical | references to
* ensure uniformity in description, in their respective countries. The International Standard
Organization has published “ISO 690-1975: Documentation - Bibliographical|- References -
FEssential and Supplementdrj Elements” Similar to ISO 690, American National Standard
Institute brought out ‘ANSI 239.29-1977. In India, The Indian Standards Bureaux (formerly
Ind1an Standards Instltule) has publlshed IS: 938] in 1963 and rewsed it lalcr :

1.6 RULES FOR PARTS AND PARTICULAR ATTRJ[BUTES
| OF BIBLIOGRAPHIC RECORD

Rules for the parts and particular attributes of bibhogrdphle record speci 1cally include
headings and entry elements, name headings, uniform headings for titles, etc. The following
sub-sections deal with the efforts towards [hL standardisation of ihese elements

1.6.1 Standards for Headings and Entry Element

In cataloguing this is the most difficult area to arrive at standdldwatlon as there are-
strong divergent national and local traditions  in respect of choice rendering. | Nevertheless,
some efforts towards standardization have taken piace mostly in English speaking countries.
Though the concept of main entry heading played major role in cataloguing, with the advent
of computerization of cataloguing and indexing the concept of equal value acceds point gained
more emphasis and found useful approach than that of main entry heading or entry. However,
“in manual systems. and single entry listings such as bibliographies and eltauons the choice of
main entry headmg remains important.

1.6.2 Name Headings

. The established. natlonal form of personal name is generally accepted i termtlonally
IFLA has issued guidelines on national usage for entry in catalogue of names of persons
and supplementdry volume covering more countries is . under preparation. Divergent
practices also exist with regard to- the choice and rendering of corporate zuthof as heading.
Some organisations for example INIS have established their own anthom} lists of
corporate headings for use in their information services. IFLA has made some efforts to
cover the speciai problems represented by governments and their agencies as anthors. {FLA
‘prepared-a list of nniform headings for higher’ fegislative and mlnmerldl bodies in European __
countries. Sinmlar effort to publish for African ceuntnes 15 also initiated. -



1.!6.3  Uniform headings/Title headings

When a work does not have reeognrzable personal or corporate authors or the work
has many authors and author::.h1p s dlffuse the catalogumg codes suggest that the work should '
be entered under a_ugiform headmg or under title, You will ﬁnd typlcal example of such
works in feligious and l]turgrcal WOI’kb Serials etc. The TFLA has prepareda list of unlforrn
title headings for anonymois classics in medleval European literatures. The classic. example of

-~ title entxy headmgs is serial or penodtcal Thouch 1dent1f1catton and dCbCl'IplIIOI‘l of serial is

well known by.title, some titles are not so spemﬁe for example transactions, bulletin etc. and
-~ further, you find change% often occur’ in the name of the title of serial. The Internatlonal
Serials Data System (ISDS) provides a unique identification of all serials by means of a
standard form of ‘key title’ associated with its International Standard Serlal Number (ISSN}
based on the guldelmes of UNESCO manual of gu1cielme‘; for’ ISDS

International standard numbers have been developed for Gnique “numbering - of
monographs . and  serials. Ten digit International Standard Book Number (ISBN) is assigned
for each monograph. As said earlier eight digit International Standard Serial Number (ISSN}
18 abmgned for serial title, CODEN is _also leternat:vely “used for ISSN as unigue identifying
number internationally and p'utrcuia;ly in  USA. CODEN consists of characters ~ and
numerals. The standard “1SD3388- 1977: Patent Doeumems Bibliographic References Essential
and Complementary Biements” is intended for the construction of unique mternauonal
identification numbers for patents. International Organisation for Standardization (1SO) initiated
to develop an 1nternailona1 numbering scheme for technical reports based on United States
“ANSI 239.23-1974: Standard Technical ~Report ‘Number (STRN)". US National Technical
Informanon Service (NTIS) also use unique report number, which'is widely used through dut
the world Two draft mternatlonal standard numbering system viz. “ISO/DIS 3901: International
Standard ReeordmU Code”(lSCR— 975) and “ISOIDP 5956 Internanonal Standard Record
Number were developed for sound recordmgs

18 LET US SUM UE-

L&t us now wy to sumumarize ‘what we have distussed i this unit. To spite of several -
efforts for the last one and half a century since the publication of the famous “Ninety. one
Rules” we could not find unified and internationally accepted cataloguing rules for  the
bibliographic record. Variations in different - national requiréments impede the possibility of
developmg a unified code/rules. However, the profound unifying influence of Paris “Statermnent
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 sub}ect of debate.
A number of national and international cataloguing codeqnules mcludmg AACR were developed _
under the mfluem,e of “Paris Stalement ‘of Principles”. S

The area where s:gmﬁcant piogress has been rade is that of qtandard bibliographic .
debcnptron especrally mth the introduction of IFLAs Internat:onai Standard Bibliographic
Descriptions. The rapid and genérally enthusiastic acceptance of the ISBDs in many national
and other h'orarres is amazing. Peculiarities of different forms of docliments necessitated
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develqpmenf of specialized ISBDs. viz., serials, antiquarian, non-book materials, a'iidio-vi_su'al o
materials, computer files, printed music etc. ISBD format, due to its elaborate display format -

with- a complex system of punctuation, could not impress Abstracting & Indexing services,
which relies 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 headin gs and display formats through computer processing. To meet the requirements
of the Abstracting & Indexing services and other information services' Unesco developed
- ‘the Reference’ manual. The need for international compatibility in eéxchange of information
.in machine readable formats and networking of computers necessitated de elopment of
standard bibliographic record formats viz., US-MARC, UK-MARC, UNIM JuRC and CCF
formats. - ' : o : ' S

The standard numbering system viz. ISBN and ISSN, standard codes- for names of
countries and languages, abbreviations of typical words in bibliographic refererices and

- standard abbreviated titles of serials are widely used in bibliographic descf:-’ripti«')n's. '

1.9 GLOSSARY

Access point: A name, term, code etc., under which a bibliographic¢ record may be searched-

and identified.

Bibliographic elements: Elements _' in a document representing author, tit_lé’,-publisher.
series, ISBN ete. -

'D‘ictionary catalogue : A catalogue in which all the word entries are arranged in .1lphabetibally
" in one sequence. ' ' ' '

Paris principles : The twelve statement of principles so named and were . drawn up at the
International Conference on Cataloguing Principles, 1961, Paris. In cataloguing -Authot/title
entry should be based on these principles. 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 “of entry, 5) Use of multiple entries, 6) Function of different kiinds of entry,
7) Choicé of uniform heading, 8) Single personal  author, 9) Entry undcrfcorp;')rate badies,

10) Multiple authorship, 11) works entered under title and 12) entry word for personal names,

110 REFERENCES AND FURTHER READING
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_Bibliographies, 1986. - - o - ' :

VERONA,._ Eva. A deéqde of IFLA’s work on the .stdﬁdardizan'on'of bi’f}iiograph.f; description.
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~ information science/ Saracevic Tefko, New York, 1970. pp_.-,428'-35. o
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'1.11 MODEL EXAMINATION QUESTIONS
I _ESSAY.QUESTIONS " | B
1) Define bibliographic description in your own words
2). - List out the different IS‘BD’s.dcvclope(.i for different typeé of materialé

3} What are the rules and guidelines which are concerned with blbhog1 apluc descnptu}n
of non-book materials?

4)  What are the unique 1dent1f1cat|0n numbers, which are use for monographs and
books? S '

I SHORT NOTES
a)  ISBN
b) Paris Principles

¢)  UNISIST Reference Manual



.29

'UNITI-Z STANDARDS FOR BIBLIOGRAPHIC

DESCRIPTION
Structure '
2.0 Aims and .:Objeic_ti\(es;, e L
2_._,1_‘=:‘----In‘troduction' :;{':----..-_' ST
22 - Blbhoglaphlc Record Format
23 Standards for Blbllographlc Record Format -
23.1 Need and.Purpose
232 Backgrooﬁd-_
2.4 International Standard for Bihl_iog'raph’ic Description (ISBD). ¢ v om0
2.5 _Co'mmu'nicatio_n or Exchange Forh__lats
2.6.  Machine-Readable Record Formats
| 26.1 US MARC
1262 UK MARC
263 UNIMARC
264 UNISIT Reference Manual
265 CCF N)
266 Indian Standard 1S:11370-1985
.27 Let Us Sum Up
2.8  Glossary
2.9 " References and Recommended Books
"Model Examination Questions
210 Appendic: CCF and ISBD(G) Data Elcrhents

2.0 AIMS AND OBJECTIVES

" The aim of this uait is to mtroduce to you the standards for blbllOUlapth descnpuon of
' varlous documents :
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ill be able to; - o

.- After reading this unit, y

- trace 'tl'le .developments .for-_ standnrdised bibl‘iograph'ic'..recor,d fQ_rniat_sl

< deacrrbe the development of ISBD format

S "_.dmcuss vanous machme readable catalogumg formats VlZ US MARC UK MARC '_
' 'n_‘;UNIMARC e R IR '

e ;:follow Common Commumcatlon Format and UNISIST Reference Manual o

21 .INTRor)_UCT{IONi, S

Lrbrary catalogue is a brbl1ographrc record representmg documents by a number of
qlgmﬁeant data elements Two’ important processes in catalogumg that is 1 Identlﬁcatmn by__"
' brbhogrdphlc descrlptron and 2, Prowdmg access oints for _author, title, subject content Blc:,
~ have not liad equal comlderatron in dlswssrons of. catalogue code. makers The early cataloguers
viz., Anthony Panizzi and’ C. A. Cutter gave priority headings and organlzattonal aspects. of a
catalogue while releo'atmc establishement of standard. bibliographic-description to second place:
Somé others for instance Frénch Geverament in 1797, Jewettin' 1850, Crestadoro in 1856 the
Prussion Instructions in-- 1899, the - Machine Readable Cataloguing (MARC) project and ‘other
forms of computemed cataloguing, International Standard Blbllographlc Descriptions (ISBDs) .
‘and lastly AACR rules emphasized on preparatlon of umform or standardlsed blbllographtc .
records NI : _ .

" The standardlsatlon of blbllograplnc descrlpt1on 1s 'umed at compatabtllty and promouon
of procedure-; and practrces with a strategy | for: development towards. universal bibliographic
control which 1s a precurser to Universal dccess to ‘publications. Applrcatron of computers in the
developmient of bibliographic databases has raised the hope of developing universal bibliographic
system through the participation of sev'eral national and’ international organisatio'ns.

_ .:.-"'We shall examme the vnrlous effortsn._ de<ngmng and developlng standdrd brbllographlc '
: feéord forma.ts i : -

2 2 BIBLIOGRAPHIC REC.RI) FORMAT

A blbl]OgI’apl‘llC record deqcrlbes a document It comprlses four major components

Sy A descnptlon of phy-ncal ennty or document itself in terms of such b:blrographrc elements '
© ordata elements as author title, publisher etc o

(2j- ~ Selection of elements from the de:.cnpnon of the document to u'g_;_e _aé._app.ro’ach, points
: _throuoh whlch the record can be retrleved » T

(’%) - A unique_ record' j_dentiﬁer_.of tl_1e document. .




Descriptors representing the subject content -of the document drawh from the authority
lists such as subject heading lists: or thesaurus or natural language terms drawn from .
ata element is

, the document itself, '
a distintive unit of information forming part of the bibliogaphic description End' having a -
specific functional relationship with the content of the document, e.g., author, zitle, publisher,
-edition etc. The place where data element is to be recorded is known as. _ﬁeid; 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 #e’c_ogni_sed_ and

@

“The Bibliographic description is itself built on several data. éleMenté. A

distinguished among the different fields
or type face, punctuation etc: ' ;
A machine readable bibliographic format servés a similar purpose; It i

with compartments designed to fit the data in such a way that each data eleme

- and can be manipulated, recalled, compared, stored, printed etc., by a computer
machine readable record format refers to the structure, content and codfing 0
Structure provides the frame work for incorp(jrating fixed length as* well as
fields or combination of both types in a- record. Content refers to the data

_record in different fields. Coding is the digital representation of the chareiicters.

using various clues i.e., position, _i;irndmﬁ;ioné print font

5 like a cabinet
nt is identified
program. Any
f the record.
rariable length
contained in a

FORMAT

2.3 STANDARDS FOR BIBLIOGRAPHIC RECORD

:2-._3..1-" ‘Need and Purpose

The Purlla_ose of standard record 'form-at in connection wifh '-bibfiogra
facilitates comprehension-and transfer of bibliographic data between bibliograph

national and international levels.. Itis very essential to design and develop a s
format uniformly acceptable to all agencies involved in exchange of informatio

232 Background

Before we. examine the developments in machine readable record format

to.take no

> -note of the standardization attempts 'in the context of manually prcp:va_red
records. ' o ' o

The first standard set of’ “Ni nety one Rules” was drawn up in _1'841 .by c

ormmi

phical control
Ic agencies at
tandard record
n.

s it is required -
bibliographic

ttee consisting

of Anthbny Panizzi for British Museum catalogue. This set of rules has'h.:ad strong influence

on subsequent rules for cataloguing and bibliographic description in En
~countries. Only 14 rules (18-31) out of ninety one rules specifically - address
description of books. Subsequently, Jewett’s far reaching plan in 1852 to ‘cons
catalogue step by step from separate uniform bibliographic units had the genus
cataloguing and to the concept similar to the ISBD's in the 1970s. '

!

truct a general

slish speaking

bibliographic

\ .
f co-operative

~ United . efforts were made to produce Anglo-American Code in 1'9(?)8 and 1949. with a
view to establish uniformity in catafoguing: With the publication of American revision of 1949

“code -attentton was given to the principles undcrlying the cataloguing piactice.

This idea

resulting’ IFLA sponsored International .Conference on Cataloguing Priciples (ICCP) in 1961.
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_The generally agreed statement of twélve principles limited itself to the standardization of
headings and the organization of alphaBeiical catalogue which has been in the-foreground for
over 100 years The Paris Conf‘erence in its resolutions also prepared the way for the future by~
recommending a study on the 1mpact of electromc machinery and «of mechanical procedures -

- on catalogumg rules

The International Meeting of Cataloguing Experts (IMCE) convened by TFLA in

' Copenhagen in 1969 marks the end of an era in which-discussions mostly centred on questions -
concerning choice and fornr 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 publlcatlons and -distribute them through the miedium of cards’ or machine readable

© records.

2.4 INTERNATIONAIL STANDARD BIBLIOGRAPHIC
DESCRIPTION (ISBD) o

. As a follow Uip to'IMCE resblutions a draft TInternational Standard Bibliographic
Description (ISBD) was publistied in - 1971, which was subsequently endorsed by ISO. ISBD
become an important - programme of IFLA. The main purpose of ISBD Programme is to

provide a uniform descriptive frdmework for all types of llbrary materlals ‘that will serve
varied Dbibliographic uses.

The distinctive characteristics of ISBD format are:
13 Tts comprehensiveness
2) Its fixed order of data elements

3) Its use of punctuation as dellmllers or dlwdelq between the different b1bl1ograph1c
elements ' '

ISBD ‘has distinctive punctuation that separates the varied dara within the bibliographic
record. The spaces left before and after the special punctuatmn (except comma and pomt) ald
‘in 1dent1ﬁcatlon of cach element.

The. first ISBD standard developed in 1974 and revised in 1978 intended for the
descriptioni of monographs (ISBDs).” It was followed by a series of specialized ISBDS for
various forms of documents as glven below. :

" Serials ISBD (8) - Flrst edmo'n 1977.
Cart_ogl‘aphic materials ISBD (CM) - First edition.f.]97f?. .
Non-Book materials ISBD (NBM) - First edition. 1977, _ |
I ety LD
or. BRAOR  cramWe 0D
CammaR SRR (NS




Pri'l,lte'd I__mﬁsic ISBD '(.P.M). ~ First 'Pl:‘.b-’iShed 1980 o
S Second revision 1991.

=}‘.'mr'i.c'llual'rian ISBD (A) . Fi1‘sl.P:Lib‘!}f§hed.,. 1980;
Revised 199(. :
- Second revision 1991
:..Cb.mp_u_t_c.r'_ pari_é (Fbl_'rﬁé_l"‘ly kndw_n as _an_allyfii:s):" IS_:BD(CP): 19_92' -
o qunpiltér'ﬁlefs_ ISBD (CH :, 1990 '

An mtegldted genela} format for. all sorls 01 documems called Gemr‘l Il}fernaﬁoh&_l .
Standard Blbhogl ’tpth Dcscuptlon (ISBD(G) was also brouoht oul,;

The clght ﬂreas of data elemcms .Emd the order Dt fle]ds a's reco_mmended in ISBD(G)
forméar are shown 1n Appendix--ﬁ

“The contribution of ISBDs to'the standardization of blb]lO"’I dphl(‘ record is” regat ded as
the greatest dchlevement for the following reasons: T :

) ASBD delhtates records he:)m different sources mtelchdnﬁedbie that is to say exchange of
- data, through netwmk@ '

(2} - ISBD framework as51sts 1ntelp1¢,tdt10n of mcords acnoss languwe b'lr_rif:rs since
bibliogtaphic items in each record cun be casily identified through ‘;pf:Clﬂ]l‘,E d punctuation
and iis place in the record.

(3) ISBD also assists in the conversion of bibliographic records to machine readable form.

ISBD helps standardization of cataloguing rules and manual format for machine readable
bibliographic records. ISBD Provided a -step closer to realization of IFLA’s programme of
“Universal Bibliographic Control (UBC), 1In fact, IFLA’s International Office for UBC
administer the ISBD programme. o ' o - o '

¥ ]

2.5  COMMUNICATION OR EXCHANGE FORMAT

The developments of ISBDs and the growth of similar formats in various coliptries renewed
interest in a common interchange or communication format. The exchange of |bibliographic
data in different situations for’ example networking among group of libraries, use of
bibliographic utility services! downloading of data from onliné databases, cooperative bilateral
exchange agreements etc., have resulted in the concept of 4 communication format. A
communication format is a sequential stfucture involving a singte file 1n1dcpu1dwt of both the
file structure used- and the computer software. Its aim is to make the record structure  as
clearly visible as possible so that a receiving information system is able o zasily convert
the incoming data into its own internal format. The purpose of a communication format is to
promote the free flow of information by facilitating the exchange of blbl'ogldphic records
created in one database to a machine rtﬂddblL form.




‘Communication_ jor cxchange formats. consists of thrcc c'ompcucn_ts.- '

1}.  The carrier or phyblcal lccold structure comprlqlng ruIcs for the arrangement of data to be -
“exchanged on a computcl mcdlum mcludmg specifications ‘for the phys1cal medium

“which may be' paper tape, magnetlc tapc drsk or even transrtory mcdlum as inthe case
of online exchange. : : :

2y Codes are content dcsrcrnators to. ldcntltv different data elements in. the record Contcnt
dcs:gnators compnsc ﬁcld tag% mdlcators and sub-f"cld codc% '

3 Rules for the formulallon of dlﬁerent data” elcmcnts This’ componcnt is very closely
tied up with the second component above.. The data elements separately identified by
the codes inthe exchange format have to be 1dcnt1ﬁcd not only in terms of content but -
d]SO in form it the records are to bc sunable for uqe by dnothcr aocncy '

bffcctwc cxchangc of blbllographic data between. agencies can’ be atcompll‘;hcd only lf o
the records of the agencies confo:m to all thc threc components as said above

In case of the ﬁlst componcnt there - cx'ist an' accejited Intcrnational Standard (ISQ
2709). Since internationatiy. -different catalogmng rules, prevail, agreement on’ sccond and third
components have not been arrived-at so far. ' While' general carrier structore 15 accepted as.
srdndard (ISO 2709) there are many differences 1 i amplcmentatlon K

76 MACHINE READABLE RECORD FORMAT

Library -of Congress ‘was illstrumental_i-io desig_n_ing and experimenting . on_ Machine
- Readable Catalogue (MARC) record format.Council on Librﬁry Resources granted aid to this
project. This experiment was aimed at communicating bibliographic information to a large
number of libraries. Before the commencement of MARC Pilot. Project 1n 1966, there were
- no MARC formats available.The fo'ur_|naj_01'_--ob_iectivc.5 of MARC pilot project are: '

() to set a 'stanciard for c'o.mmunicatio'rl _of.m.‘ach-ihc_ rcadat;l.c‘datar bé’tweén librarics.

(2) .to 5tructurc the data in a format that would allot:v modlﬁcanon and ddoptctron \tﬂthm
© agiven llbrary ' S

('3)_ | _to include data clcrncrlts nccdcd b}t-.mocr’ l.ibr.ar_i_cs‘-l." |

G o design a formatiusable ona va.rictsa. of com.put‘ers and rclatcd cc'lu_ipmen_t.,

The Pilot PlO]CCt format was first dcvcloped for use by pamclpatmg libraries. This
format subsequently called MARC' T which restricted itself to book material. In the’ llght of
experiences gained from the evaluation of MARC I, the need was felt for a standard
cormunication format for interchange of blblroglaphm ddta across national and 1ntcrnational

organisations. MARC 11 was desrgncd as ‘on¢’ format structure capablc of contammg .

bibliographic information for all torms of mdtﬁrld] such as books serrals maps, musrc
' _]Ol_ll‘l‘ldl articles etc. ' '



261 US MARC |

Theré are three main components that make the present US MARC record °

structure:1.Leader 2, Dlrectory 3. Variable ﬁelds

" Leader Directory . _Variable fields

Flgure I: US MARC structure

Leader prov1des general mformatlon about the record.  Directory is th
‘contents in a record. Variable fields contain data of particular record and they a
one Variable Control fields and the other Variable data fields.

1) Leader: The leader is a fixed length of twenty four characters (pOS‘.ll
provides specific informaticn for processing a particular tecord data such zs
status, type of material, base address of data and encoding levels (full, minimal,

how it is to be processed

2) Directory The Directory is an index to the locations of variablé con

e guide to the
e of two types

ions 0-23). It
s total length,

-complete or-
incomplete).In short, Leader allows a program to recognise a particular record and \.Slfathh _

itrol fields and

variable data fields within a record. The Directory enables the programme to locate

specific fields efficiently which required in the processing of information:lt is
created by the MARC record processing computér programme.It contains one
field in a record showmg the field label(tag), its length and its starting posmon
first field in the tecord. The Directory ends with a field terminator. -

automatically
entry for each

re'lativ_e to the

'Tag : Length of Data field

Starting charactel - Field
position '

. position

© terminator

Figure-2: The Dlreétory structure

. 3).Variable fields: Directory is followed by variable control fields anct variable data
fields. The variable control! fields  are numbered 001 to 009 and variable data fields numbered

01X to 09X for varicus “fields.Two Kinds of content designations are used within ~ variable
data fields.They.are: 1. indicators and . 2. sub-field codes.A tag is assigned to each variable data
field and the tag is stored in the directory.For example, 100 is the tag for persoral . 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 specwl characters l1ke $orT

and called as delimiters.

- 2.6.2 UK MARC _

'BNB showed active Interest in the pOSSlbllltles offered by LC MARC
This led to MARC in UK in 1966. BNE MARC project was launched in 1967
assistance by Office of Scientific and Technical Information (OSTI). Prehmma
BNB MARC IT was issued in 1968 as MARC Record Service Proposals. Later.
II specifications was published in 1969. British MARC format was deve
productlon of printed BNB and other llbl ary related purposes The adven

8 -

pilot project.
with financial

BNB MARC
oped for the

vy version of

[ of BLAISE.



" (British Automated Information Serv:ce) 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 publication of UK MARC format. The structure of the UK MARC
format is given below

[Record labe! t Directory | Control fields | Variable data fields |

There is some divergence between US MARC and UK MARC formats in respect of
terminology and other aspects. Adoption of different texts 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 whichk appeared in 1980 primarily in terms of coordinated treatment
for materials of all kinds.Contrarily, US MARC format never confined to AACR only but
reflected various caizloguing codes applied in American cataloguing practices. As said earlier
there were merely ditferences of terminlogy between two formats such as “leader” in US MARC
versus “Record labc! in UK MARC format or “Bibliographic level” in US MARC versus

“Class of record” in British format.Besides, there were also differences between these formats
in respect of caleutation of fixed field positions , fixed length data elements and control numbers
used. For example, the record control number used- in US MARC is the LC Cdld number
whereas in UK MARC it is ISBN.

The need for stdndarciisatioh was felt as there were differences in these formats as well
as 30 and cdd US MARC based formats developed throughout the globe. The tripartite format
structure, i.e., carrier format, content designators and data elements was proposed for acceptance
as an Amerlcan standard by 739 Committee as ANSI Z.39.2-1971 standard for the format for -
interchange of machine readable bibliographic mfmmauon on magnetic tapes. This standard

- was subsequently accepted with modifications by 150 as ISO 2709-1973:Documentation Format
for Bibliographic Information Intercharnge on Magnetic Tapes.Second revision of this standard
‘was published in 1981 The 150 2709 describes a generalised structure or a frame work specially
designed for communication between data processing systems and not intended for use as a
processing format within systems. Although this standard was designed specifically 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 comprlse four segment%
and the Ut,nemllsed structure of the records i1s shown below schematlcally

_ Record label IDirectory {Variable data fields | Record separatbrl

The recbld label(also known as leader) and directory are both contro} segments which
are used to process data contained in the third segment i.e the variable ficld segment. A record
is of variable !ength 1t ends with record terminator or separator.

i 2.6. 3 UNIMARC

l\auonal MARC projects were rapldly 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 Tadonesia; AUSMARC in
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. Australia; THAIMARC in Thailand; SINGMARC in Singapur; JAPMARC in Japan. Despite
development of several national MARC formats the only area of standardisation in|these formats
was record structure which was . in  conformity with 180 2709 structure. There were wide
.vanatlons among different formats. The content designators used by national
were not standardised. The tags, indicators, sub-field codes, occurrence Idel‘ltl iers and data
- element identifiers varied very much among national formats. Consequently, tailor-made
- computer programmes had to be written by each national implementing :agency . to access
'MARC data of every other nauonal agency, thus defeatmg the very purpose of standardlqatlon _
of record formats : : :

This situation._‘ led TFLA 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 head ngs in name
authority files, language differences etc. and. these  differences work against |compatibility
of data exchanged :between national , liraries. The Working Group proposed in 1973 a
SUPERMARC  based ‘on the ISBD areas.This later became MARE International Format
(MIF) from which UNIMARC was developed. UNIMARC was designed to serve as dn 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 format. UNIMARC
format was first lebllblleCl in 1977 and then again in 1980.UNIMARC handbpok was later
published in 1983 for the guidance of users in different implementing agencies.  All these
documents were combined into a UNIMARC Manual in 1987 UNIMARC is maintained by
IFLA UBCIM office. '

Structure of UNIMARC
' The four important elcmonts-undcrlyiug tl'le:UNIMARC " structure'aro .

DI Modularlty in the form of dlfferent blocks
2) Support for ISBD

3 Support for d1fterent forms of documents oollected in llbranes

4y Support for catalogumg of d1fferent forms of materlal at all levels

In UNIMARC, the 3 digit tags fall into the followi'ng special block structure. - -

]

. Data types - TBlock number © Field tags
1. Identifiers (Bilographic item a'nd.'record) 0 | o Oxx
2. Coded information block inolucling- : ' ,I i S {1xx ‘
- language and country. I '
Descriptive information .2 L 2XX
Notes _ 3 3xx
‘ Lmkmg ently block (Lmkb to other blocks) 4 o .4x')g '
.Related entry block (Varlant t1tles) 5 5%
6 6xx -

SN EE- MR N SR

'. .Sub]ect analys1s block o
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8. In'tel-le‘etu_al're5ponsibi]ify' : 7 . ‘  Txx .'
9. Imemational use - I ‘8 - L 8xx

10. Natlonal use biock L 9. o -. - 9xx "

“x” substitutes for number.For examp]e 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 prowdes content des:gnators for records of
- variety of textual 'md non-textual materials,

2.6. 4 UNISIST Reference Manual

- While MARC format was bemﬂr evolved for machine processing of b1blograph|c records
in hbrarles secondary mfermatlon services such as abstracting. and indexing publications’
were also being automated. Thls trend necesqtaeda standardmed record format

UNESCO togethér with ICSU-AB, The Abstacting Board of Internatlonal Council of
Scientific Unions set up a Working Group: incliding 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 -

descriptiotis and with this the - manual began resembling catalogumg rules. The tagging system,
was changed to an alphanumeric system to avoid possible - confusion with . the existing
numeric- system in MARC formats. The first edition of Reference Manual for Machine Readable
Bibliographic Description was published in 1974. Organizations were making use of the
Reference Manual as a source of bibliographic desenptlon as well as gmdelmes for a
* machine readable exchange format ' :

_ In the Reference Manual, A tagb are used for bibliographic descrxptlon and B tags are.
- used for subject indication. Users of UNISIST Referenice Manual could use Z tags for local
information. Two character sub-field codes are used in the Manual, the first being @ and the
second may be a number or letter. Each he]d uqe‘s 2 1ndlcat0ra '

Besides, the dlfferences in taggmg system, 91gn1f1cant dlfferenees ate found between
MARC and Referenee 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 blbllOgrdpth agencies while that of Reference Manual were mdexmg and abstractmg '

- servnces

2.6.5 Common Conimunication Ferﬁlat"fCCF) "

Foliowing the advent. of ISBDs, many international blbhographlc record formats were
developed including ISO’s wellknown format for bibliographic information interchange on
magnetic tape (ISO 2709). Dug to the proliferation of bibliographic record formats ar-ound the
world on one hand and lack of compatability among them, led to convening of the International -
' Symposmm on Bibliographic Exchange Forrmats by UNESCO within the framework of General

Information Programmie(PGI). This Sympoelum was organised by the UNISIST International
Centre for Bibliographic Descriptions (UNIBID) in cooperation with ICSU-AB, IFL.A, and the
'ISO in Taormina, Sicily in April 1978. The purpose of the Sympasium was to dellberate the:
de51rab111ty and feasrblllty of establlshmg maximum compatabllrty between exlstmg.
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bibliographic e'xch'ange formats. As a result of the Symposiam an-ad-hoc Group on” the
Estaplishment of Common Communication Format was formed by UNESCO/PGI,

The Ad-hoc Group made the following decisions before develo ing C_orhfn;on
Communication Format (CCF). ' '

A.  Structuze of the new format would copform to ISO 2709,

B.  CCF core record would comprise I'ir_nitf:d nuraber of mandatory data elements-i'den_tiﬁed'
. in a standard manner which are essential to bibliographic description. '

o Core record would be angmented by additional optional data elements, identified ina
“stndard manner. S '
D. Standard tech_rﬁquewould be devised for accommodating levels, relationJhips and lipks

among ibliographic entries.
Besides, CCF would act as a bridge beiween inajor- international exchange formats.

. Inatially, the Group studied the data elements of the six standard formats viz., UNISIST
Reference Manual, UNIMARC, 1SDS Manuat, MEKOE-2, ASIDIC/EUSIDIC/ICSU AB/NFAIS
Interchange specifications and the USSR - US Common Communication Formnat’ Commonly
used data elements in these six formats were identified. These common elemerits formed the
core of CCF. '

The Ad-hoc Group also developed a technique. to  show relationships beiween two
bibliographic records andbetween elements within the same bibliographic record. This apart,
the concept of record format and method’ for designating relationships between records, segments
and fields were also developed. ' ' S

~The first edition of CCF wa, published in 1984 and the second edition in 1988 with'
certain modifications based on experiences of bibliographic agencies from several countries.
The publication entitled “Implementation Notes for users of Common Communuidation Format
(CCF) was brought out as the guide for the benefit of CCFE 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 »arvices. It permits a bibliographic agency to use a single set of-
computer programe. to manipulate bibliographic records received from. different ' information
systemns. It also provides a list of usefui data elements which forms as the basis of a format
- for an agency’s own bibliographic data base: However, CCF is not meant for injernal storage
~and ‘processing of data in- an insfitution, since processing formats vary from [institution to-
_institution and also within the same institution. ~ :

- CCF is specifically desi gned for retrieval and outpui within an institution. We find CCE
1s different from other formats in two ways. Firstly, it neither includes its own cataloguing
_rules nor recommends any particular cataloguing codes<or sct 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 independente of category of items or
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different types-of material. In other words it outiines a specific system of conteni designators
for blbhographlc records pertammg to all forms of documems or b:b]lographrc entities.

Record structure of CCF |

The record structure of the CCF is a specific 1mplementat10n of the ISO 2709 Each CCF ’
; record Comprlses four parts. :

a) Record lable
b) Directory .
) 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 1s-the record separator. You
will find the detailed schematic structure of the CCF record in Appendix-4. A CCF record may
contain bibliographic 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 chdpter in it) and horizontal relatlonshlp (Change
-~ of titles of a periodical) -

Data elements in CCF II -
Tn CCF, data elements have been listed in numerical order .of the. three digit tags. The lisf

of data elements is given in Appendix-5. In order to import/export of the data from different
~ data bases uniform tag numbers as aséigned in CCF 1II have to followed.

_ 266 Indlan Standard IS 11370-1985

Standardlsatlon of blbhographlca] record format - has not reccwed ‘due attention in

" India. Bureau of Indian Standards (Formerly Indian Standards Institution) made soime

efforts in this direction and publishéd 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 illustrative list of content designators as a means of
1dentlfymg data elements pertammg to any b1b11ograph1c entltlty

.Structure of IS: 11370

The general structure of the blbllographlc record format is gwen below A more detalled _
_structure is shown schematlcally m Appendlx-S

LEADER
_ DIRECTORY
DATA FIELDS
" RECORD SEPARATOR
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27 LETUS SUM UP

. 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 develc)pment of cooperatne catalogue a
concept similar to ISBD in later vears. United efforts were made to bring out uniformity in
catalogumg in English speaking countries and Anglo-American Catalogue Code Wwas published
in 1908 and in 1949. In the next decades a series of meetings, conferences etc); took place to
discuss the standardisation of bibliographic data. Consequently, .the various bibliographic

standard formats were developed. The outstanding mternatlonai meetmgs which jwere held and
-themes discussed in them are as follows:- :

* . The Tnternational Conference on - Cataloguing Principles (ICCP), 1961, Paris.
Twelve  statements of - principles covering  standardisation. of headings and . .
orgamsatlon of. alphabetlcal catalocuc o - '

¥ The Internatlonal Meeting of Catalogumo Experts (IMCE)_ 1969, Cope 1ha_geﬁ. It was
- the beginning of ISBD, the basis of the UBC system. '

* . The International  Symposium on Blbllographlc Exchange Formats_ 1978,
- Taormina,Sicily. Began search for common international exchange format.-l '

L ‘Inmeaamg inferest in  establishing standardised prmcnples for descriptive catalogumo
became apparent soon after the ICCP in 196]. Growing use of computers in libraries for electronic
data processing. and LC’s shared cataloguing programme (1966) necessitated (he uniformity

~in bebliographic -description for machine manipulation. Development of ISBDs became a

core programime of IFLA and a series of ISBDs for various forms of documents were. developed

and endorsed by international standard orgamsatmns

Informat:on sharing activities among natmnal libraries and bibliographic agencies have
demonstrated 'the - -requirement of standard format for content designators as well as the
_format structure for exchange of b1b110graphlc data. Sevéral professional. bodies viz., LC,
ALA, IFLA, UNESCO, UBC, ANSI, ISO, BS] developed and promoted standard blbhngraph]c
formats. The popular standard formats for bibliographic description-are ISBDs, AACR2, MARC, '
UNIMARC UNISIST Reference Manual, ISO 2709 and CCE.

- 28 GLOSSARY

Content desmator A code refers to tags, - 1nd1cator§ subfield cudes occurrenge 1dcnt1ﬁer%-
etc. whlch describe or identify some attrlbule of a'data eelement or croup of data elements.

__thed Jield: A ﬁeld which has pre- determmed !cngth of charact frs

Tag A tag consists of one or more chalactem or dlgn;s whlch uniquely denotes a data element
ora whole field in a record . : :

Variable j_'ield: A ﬁeld which can be éxtended to any length as per requirement :
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2.10 MODEL EXAMINATION QUESTIONS

I ESSAY QUESTIONS
: 1) WhaL are the compnents 1h a bibliographic record format"
2)  Suate the main objectiye of ISBD
3)  Listout thé spéciaﬁsed ISBDs developed for different fﬁrms of docume.nts.
4) - List out tﬁe .impotant CGﬁpénents in a cdrﬁmunication format. - |
.II SHORT NQTES |
2 Indian Standard 15:11370-1985
b} UNISIST Reference Mannal

c CCF
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_ Apj;eridix -1 .
 AREAS IN ISBD(G)
Area Prescﬁbed Data elements
punctuation '
(preceding/ -
- enclosing)

' for. elements

Note ‘Each area other than the first, is preceded bya full stop, space dash splace . )

1 Title and statement of -

Tesponsibility area

2 Edition area

3 Material (or type of
' _publication) Specific area

4 Publication, -
- Distribution area etc

i

11

1.2

1.3

1.4

2.1

2.2
2.3

24
2.5

_4.‘1'

42
43
44
45
4.6
4T

26 .

First Statement

Title prop'er

General matenal demgnatnen
Parallel title .

Other title mformatlon

Edition Stetement
Paralel Edition Statement

Statement of Responsnblhty re;ation to the -

edition

Elrst Statment

éubseQUent Statement
Additiona] editi'en'S'tatement

Statements of responsibility following an
additional edition statement

Subsequent statement

Place of pubheatmn dlz,tnbutmn etc.
First place '
Subsequent place
Name of publisher, distributor etc.;

Statement of function of publisher, distributor

etc., e

Dateef pubhcan on, dlstrxbutl oh etc

__Place of manufaeture

Name of manufacturer
Date of manufacture




.3 ' Physical description area

6 Series area
Note: A series statement
is enclosed by parentheses

When there are two or more

series statemernts, each is
-enclosed by parentheses

7 . Note area

8  Standard number
(or alternative
* and terms of

availability area

Il

51
52
53

54

6.1

6.2
6.3

6.4

6.5

66
6.7
6.8

6.9
6.10

6.11

6.12

8.1
8.2
8.3

8.4

27

Subsequent statemzﬂ\t

Specific material designation and extent
of item-

Other physical detalls
Dimensions of item .
Accompanying material statement .

Title proper of series
- Parallel title of series
‘Other title information of series .

Statements of responsibility relatlng to
the serics

First Statement
Subsequent s,ltatément '
International standard series number of series

Numbering within series

_End‘fneration and/or title of subseries
Parallel title of sub-series

Other title information of sub-series

Statements of respons1b1]1ty relatmg to the
sub- series

Fll’bt Statement

Imematlona] stand

d serial number of sub-
series :

Numbering within shb-series

'- Standard number (01‘ alternatwe)
. Keytitle i

Terms of avallabllld and/or prlce .
Qualifications (in \l’ﬁl‘yn‘[g_pOS]thnS)




Appen dtx—Z

Detalied Record Structure

' Reeerd -

Character Label .
Positions . _ : :
'0-4 " { Record length ~NOA '
5 * | Record Status . ;
' 6-9. | Implementation codes’ ! ‘
10 - | Indicator Iength ] |
11 . | Identifier len ‘Record ‘
11| Identifier engrh . Label
1216 Base address of data - . :
) - - - : leed length .
17 19. ‘ For user s.y.stems M Field (24ch) |
20. | Length of “length-of data ST i
' || field’ in each entry _ !
21" | Length of ‘stafting chatacter |Directory | ) _
| position’ in cach entry- . map | - -}
22 | Length of. Implementation ' |
- | defined part’ in- each ent 1 : ; o
P A/ N v T . At
_ 23 { For future use - ' Identifier || Indicator (| Indicator
3 Charec_ters. Tag o o MONOA - Data _ ;lData' Idem_ifer_
| Length of Data field | " Field Field D
Starting Character position. Entry- . Separator || Separatgr ata
Ir;lglggetl;tatigl defined - L . { Identifier '_Ingdicater Identifier |
p p Ona " . . o e T .
‘ ‘-Entry " Directory| Data Data Daia -
) — : Field Field | | Field
_ - Entity ‘Variable | Separator | | Separatgr | | Separator
Base Address.| - length | ' Indicator
- of date '_ Field Separa[{_)r ) -V field. | N Tdentifier
Tag 00t Reference data | Record - i Py Data
o . Ficld Sep'erutgr Identifier] [ - f |
© Tag 002-009 Rc_fei‘én(ie (?am ' RECOI"C]I o | o N || Field Separator
and 00A¢QOZ — . = length i 4| [ Indicator
o Field Seperator o : : : TdentFior
Additional | Daa Data | Tdentifier || Indicaor || _Dat
tags ;| Field separator Flf.‘,ld: ) - : i |
| Fieid separator Biblio | -Field Field Field
'Dzrta graphic - | Separator Selpar_atcr Separator
= — | held . Record Record Record -
.Field separator Jf ' R -Scparator | | Separatqr | | Separator | .
Record separator . . '  [Next Record] [Next Recdrd| [Next Record
. Next record o o
~ Bibliographic (- @ (3) 4y
Field alternatives - ' S
‘Indicator Length = =0 >0 >0
* Identifier Length =0 =) >0 .




Appendix-3--

~ Directory Structure e |

ENTRY

14 Characters

Dlagramatlc Representatlon of CCF Record Structure \

LABEL - - |——— Label Structure
24 Characters _ ~
i RECROD LENGTH_
- DIRECTORY | -5 Characters
Variable length .
: RECORD STATUS
DATA FIELDS t Character '
| Variable length
RECORD SEPARATOR BLANK
1 Character
1 Character
BIBLOGRAPHICAL LABEL

1. Character

INDICATORS STRENGTH
14 Characters 1 Character
ENTRY - SUBFIELD IDENTIFER LENGTH
14 Characters
: - l Character
ENTRY
| 14 Characters - BASE ADDRESSES OF DATA
: : 5 Character :
ENTRY : :
14 Characters BLANK-
. '3 Character
ENTRY T -

| LENGTH OF DATA-FIELD IN EACH

DIRECTORY ENTRY
_ . 1 Character. . .
| FIELD SEPARATOR 'LENGTH OF STARTING CHARACTER
1-Character

POSITION IN EACH DIRECTORY ENTRY
1 Cha:acter

LENGTH OF IMPLEMENTATION DEFiNED
SECTION OF EACH DIRECTORY ENTRY -
1 Character

- Vv | BLANK
Directory Entry Structure | ! Character-
INDICATORS | LENGTHOF | STARTING SEGMENT | OCCURRENCE |
S DATA FIELD CHARACTER | IDENTIFIER IDENTIFIER
POSITION : : S
3 Chéractc_ré : .4 Ch_arﬁcters | 5 Characters I Character 1 Charactér
Datafield Structure |
INDICATORS | SUBFIELD | SUBFIELD | SUBFIELD | SUBFIELD | FIELD |
N IDENTIFER | - {IDENTIFER | - SEPARATOR |
’ C ) ] . ] : , ‘. .l' : .
:5- 2 Characters 2 Characters Variable | 2 Characters | - Vz_tnable 1 Character
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Appendix-4

Laybu_t of the Record Format

o Record
Character Lahel
Positions

0-4 .Record length
5 Record Status - .
69 | Implementation codes
10" | Indicator length ‘
1 Identifier length Rfcl?rld
. — 2
. 12-16 | Base address of data o o .
: Fixed length
- 17-19 For user systems 1XEd leng
or e sy N | Field (24ch)
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 |
defined part’ in each entry
- 23 | For future use . Vv
3. Characters | Tag _ ) S S
Length of Data field ©
Starting Character positjon | -
Implementation defined Entry.
part (Optional) . -
- [Enoy . Directory
L [Entity , ] Variable
Base Address | - ' ' A, length
of date. ‘Field Separator v field :
Tag 001 | Reference data Record /
. _ | Field Seperator “[\dentitier F.
Tag 002-009 [ Reference data '
and 00A-00Z | _ Rescrved
. Field Seperator - Hels
Addiﬁonal Data Data '
© tags | Field separator . Field
| Data ’ .
Field separator -
-Data. Blbh?
. _ i graphic
Flcld'separa_tor field. v
Record separator '
Next record

Body text to show relationships between two bibliographic records and between elements within the same

3
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Appendix- 5

Common Communication Format. (CCF) .

LIST OF DATA ELEMENTS
TAG - NAME
- 001 - RECORD IDENTIFER
.Ol'O . RECORD IDENTIFER USED INA SECONDARY SEGMENT '
010A Identifier

0N ' ALTERNATIVE RECORD IDENTIFIER (R)

" 011A ) Alternaiive identifier _ .
0B '\  Identification of agency in coded form
011C . Name of agency
015 ~ BIBLIOGRAPHIC LEVEL OF SECONDARY SEGMENT
0154 Bibliographic level
020 SOURCE OF RECORD
OQOA_ : Identification of agency of coded from
020B Name of agency
020C Name of code set I ¢
020D . Rules for bibliographic description

. 020L .+ Language of name of agency.

021 COMPLETENESS OF RECORD
021A ~_Level of completeness code

022 DATE ENTERED ON FILE
022A . Date
O23 . DATE AND NUMBER. OF RECORD VERSION
023A , Version date
023B . Version number

030 CHARACTER SETS USED IN RECORD .

- 030A ' Altemnative Control Set (Ch-

0308 - Default Graphic Set (GO)
030C - Second Graphic Set (G1)
030D Third Graphic Set (G2)
030E Fourth Graphic Set (G3)
030F - Additional Control Set (R) - .

030G. =~ Addtional Graphic Set (R)
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. 041B

031
031A

031B-

041
041A

050

G51A

060.
 060A

080
080A
080B

081
081A
081B

082

082A
082B

083
083A
0838

085
085A
0858

086

086A

0868
086C

100

100A
100B
106C

101

101A
101B
101C

' LANGUAGE AND SCRIPT OF. RECORD (R)
- LANGUAGE AND SCRIPT OF SUMMARY {R)

TPHYS'ICAL MEDIUM

~ TYPE OF MATERIAL

MULTI-VOLUME MONOGRAPH

Languacre of the record (R}
_ Scupt ot the Record (R)

Lanauaﬁc of summary (R)
Scnpt of summary

Physical medium code(R). |

Type of materlal code(R)

SEGMENT LINKING l*[ELD GENERAL VERTICAL RELAT
Segment relauanshlp code
Sccmcnt mdwcatm code

SEGMENT LINKING FIELD: VERTICAL RELATIONSHIP FOR M
Segment relationship code
" Segment indicator code

SEGMENT LINKING FIELD: VERTICAL RELATIONSHIP FROM

Segment relationship code
Segment indicator code

SEGMENT LINKING FIELD VERTICAL RELATIONSI—IIP FROM
" Segment 1clat10noh1p code
Sevment indicator code

SEGMENT LINKING FIELD HORIZONTAL RELATIONSHIP(R)
Segment relationship code
Segment mdlcator code

FIELD TO FIELD LINKING(R)
Field linked from
Field relationship code
Field linked to

INT ERNATIONAL STANDARD BOOK. NUMBFR(R)
ISBN
Invalid ISBN(R)
thhcauon(R)

INTERNATIONAL STANDARD SERIAL NUMBER(ISSN)
- I8SN
Invalid ISSN(R)
Cancelled ISSN(R)
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SERIAL

IONSHIP(R)
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102
1024

11 -
110A
110B

11!
111A
1118

120
1204
i20B

200
200A

2008
2001

2008

201

2014
201B
201L
2018

ZEOA
2108
210L
2108

220
220A
2201

221

221A

221L

N

P

2224
227N

223
223A
2230

CODEN
Coden

NATIONAL BIBLICGRAPHY NUMBER(R)-
National bibliography number
National bibliographic agency code

LEGAL DEPOSIT NUMBERR) |
Legal deposii number
Legal deposti agency

DOCUMENT IDENTIRICATION NUMBER(R)
Document identification number
Type of aumber

CTITLE  AND  ASSOCIATED  STATEMENTS(S) OF RESPONSIBILITY

TitleR)

Statement of responsibility fmsoudu_d with iitle(R)
Language of tile :
Script of (itie

KEY TITLE
Key ttle
- Abbreviaied key ftitle -
Language of key title
Scripi 0_5’ key title

PARAL} EL TITLE AND ASSOCIATED STATFMFNTS(S) OF
RESPONSIBILITY(R)
Paraile! title : :
Staternent of responsibility associated with pd:allel tit]e(R)
Language of parallel title
Seript of parallel title

SPINE TITLE(R)
Spine gtle
Tanguage of spine title -

COVER “T1 'ILF(R
Cover tithe
L anrlmﬁe of cover tltic

Fai g

ADDED TITLE PAGE TITLE(R)
Added title page title
$anguage of added title page iitle

RUNNING TITLE(R)
Running 1itic

Languzge of running fitle




230 . OTHER TITLER) -

230A : Other variant title
230 ~ Language of title
240 UNIFORM TITLE(R}
240A . Uniform title
2408 _ Number of part(s)(R)
_ 240C ' Name of part{s)(R)
240D. Form of subheadmg(R)
. 240E ‘Language of item as part of umfmm utlc(R)
240F Version
240G ‘Date of version
240L - Language of uniforni title
2407 Authority number
260 . EDITION STATEMENT AND ASSOCIATED STATEMENT(S) OF
_ . RESPONSIBILITY(R)
- 260A Edition statement ~ _ : ,
- 260B o Statement_df:_ responsibility associated with edition(R)
2601 - ~ Language of edition statement =
300 NAME OF PERSON(R)
~ 300A Eniry element
. 300B: +. - -Other name ¢lements.
300C ' Additional elements to name
300D : Date(s) '
300E - . Role(coded)(R)
300F Role(non-coded)(R)
3007z Authority number
310 NAME OF CORPORATE BODY(R)
310A - Entry clement - -
310B Other parts of name(R)
310C " Qualifier(R)
310D . Address of corporate body
 310E ~ Country of corporite body
“310F Role(coded}(R)
310G - _ Role(Non-caded)(R)
310L. ‘Language. of entry element
3105 ¢ -Script of entry element
3107 . Aulhauty\ numbel
. 320 NAME OF MEETING(R)
\ 320A - Entry element
320B Other parts of name(R)
320C - . Qualifier(R)
320E° . - Country .
320G - - Location of meeting -
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320H
3201

- 3200

320L
3208

13202

330
330A
3308

330C.
- 330D

I30E
330L.

400

400A
400B.
400C

400D

430

41CA.

4108
410C
410D

420

420A
420B
420C
420D

- 440
440A -

440B

441
d4iA

450
450A

460

AGOA
4608
460C
466D

Date of meeting(in ISO format)
Date of meeting(in free format}
Number of meeting

Language of entry element
Script of entry zlement
Authority number

AFFILIATION(R)

Entry element
Other parts of name(R)
Qualifier(R}
Address(R)
Couniry of affiliation
- Language of cntry clement

PLACE OF PULICATION AND PUBLISHER(R)
Place of pubiicatibn(lﬁ)
Name of publisher
Full address ol publisher(R)
Coontry of publisher(R)

PLACE OF MANUFACTURE AND NAME OF MANUFACTURE(R)
Place of manufacture(R) '
Namé of manufacture
Full address of manufacture(RY
Couritry of manufacture(R)

PLACE AND NAME OF DISTRIBUTOR(R)'
Place of distributor(R) |
Name of distributor
Full address of distributor(R)

Country of distributor(R)

' DATE OF PUBLICATION(R)

Date of formalized form .
Date of non-formalized form

DATE OF LEGAL DEPOSIT

Date of legai deposit

SERIAL NUMBERING
Scrial numbering and dale

PHYSICAL DESCRIPTION
Nuither of pieces and designation
Other descriptive details
Dimensions '
Accompanying materiai(R)
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465

465A
4658
465C

480
481

480A

4808
480C
480D
4801
4808

496

490A
490B
490C

500
500A

510
510A

520

520A

5208 -

830
5304

600
600A
600L

610
610A
6108

620
620A
620B

PRICE AND BINDING(R}
- Prica(R)
Binding(R}
Date of price(R)

SERIES. STATEMENT AND A%QOCiATED ‘;TATI:MENT(S)
OF RESPONSIBILITY(R}
Series statement
Statement of responsibility associated with series statemem( Ry
Part slatemcnt
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 part-

 NOTE(R)

Note

NOTE ON BIBLIOGRAPHICAL REL ATIONSHEP(R)
Note

SERIAL FREQUENCY NOTE(R)
Frequency
Dates of frequency

CONTENTS NOTE(R)
Note

ABSTRACT(R)

Abstract
Language of abstract

CLASSIFIWATION SCHEME NOTATION(R)
Notation{R)
Idmu!](,all_on ol classification scheme

~ SUBJECT DF%CRIPTOR(R}

Subject descriptor
Identilication of subject sysiem

R=Repeatable field
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- UNIT 3 BIBLIOGRAPHIC DESCRIPTION FOR
| B NON-PRINT MATERIALS

Strycture -

30 Aims and "Obj_ectives
3.1 Tntroduction |
32 Non-Print Materials
321 Migroforms- .
322 Sound Recordings -
3.2.3 Visual Formats
324 Videograms
3.2.5 'Magnetic‘Dijscs'
3.2.6 Optical Storage Media
33 Standards for Bibliographic Descripﬁon :
~ 3.3.1 ISBD (NBM) Framework ‘
1332 AACR-2R

3.4' “Sourcés for Bibliogmphie'Elé_mems-fpr Désc'riptiaﬁ' |
35 Bibliogrhpll'ic Dcs_cripti_on of Non-Print Matériél_s '
3.6. Let Us Sum Up_ o
37 Glossary

3.8 Assignmcnts :

39 - References and Fufl;her Reading

" 3.10 Model Examination Questions

3.0 AIMS AND OBJECTIVES |

In the prevtous unit we have dmcussed about the standdrds for blbliographlc descrlptlon.- |
The present umt discusses the blbllographlc descrlptlon of non- prmt mateuals v

After reading this unit ,you will be able to
- 'describc'th'e role of non-print materials as sources -of information -
T 1dent1fy ‘varieties . of non-prmt matena}s

R list out the standards for blblloglaphic de'-:crlpnon of non-print_ materlals

- ._ " pmwde bibhoglaphlc descnpttom to non- prmt matermls accordmg to AACR 2R
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3.1 INTRODUCTION

The story of written communication dated 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 qu;ckly outdated feature of print media and
the néed 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; t ere has been
tremendous growth in the development of new technologies in photographic, micrographic,
computers, fibre optics and telecommunication. technologies that affect th preparatlon
organization, storage and retrieval of mformat:on

 Presently, there is a trend toWards . compressing * information carriers| so that they
occupy less spdce and make storage and distribution easier. Information seekers emphasize
on directly accessing - information stores/databases. Compression of information led to the
growth of microforms. Optical fibre technology will enhance the ability of the people to
‘communicate directly with  information source using netwdrk com-p’utert rminals.

_ Non -print matenals (NPM%) as storage media have been gammg 1mport nce since the
middle of the twentieth century in provndmg potential alternative access to information, NPMs.

. have enormous information storage capacity with low cost. Data damage is drastically reduced

“with NPMs and information can be rétrieved and  transferred speedily and accurately. NPMs
with  their durability feature provide the benefit 6f repetitive use of information without
deterioration or loss of information. In view of certain advantages users prefer to consult materials
in non-print format. It is, therefore, important you should realise the potential features of

various non-print formats as effective storage, information retrieval and dissemination media.

32 NONQ-PRINT-MATERIALS

- . The term “Non -print materials” alqo used synonymously with the terms|“Audio-visual
materials” and “Non-book materials”. which refers to any format not in book or similar print
format. Formats other than print formats inciude a multitude of formats from realia (obiects)
to most sophisticated - forms of silicon technology to fibre optics technology. The formats

_under'considcration in this unit, hg\i}ever, are those formats which are most likefy to be found

in libraries and information wnits. and which
bibliographic description in order to explmt mformatmn from those formats.

NPM formats are clescnbed below.
-3.2.1 '_Microforms

‘Microforms are. miniature reproductions of printed or. other graphic
«cannot be utilized without magnification . by specific equipment. Mi
* Micro-opaque and Aperture cards are included under the heading and designated as|

b
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i) Micrafilm: 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-threading
cartridges and may be inblack and white or .in colour. Mlcroﬁlms can hold large
quantities of information in a very little space at very low cost.

i) Mtcrpﬁche: Ina rmcroﬁche, micro 1mages are arranged in grid formatidn on a transparent
film of 3x5 inches or 4x6 inches either in colour or black and white. A strip of eye-
~reading 1s 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.

1it) Micro-opaque “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 relatwely inefficient -
and they. have become obsolete formats.

" iv)  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 pmposes and notched for mechanical smtmg for computer mformatlon .

retrleval :

_3.2.2 So_und recordings

A recording on which sound vibrations have been registered by mechanical or electronic
means so that the sound may be reproduced. There are many formats of sound recordings

Audio Tapes : Audio tapes or sound tapes are found in two formats - Open reel and

Cassette. These formats each require its own playback eqmpment because of speed and tape
width variation.

S Opeu reel or Reel-to-reel tape: The 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-hoiise

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 usually 8

“cm, 13 cm, 18 cmor 26.5 cm in diameter. Playing time depends on the speed at
which the recording is done and the thickness of the tape.

i) - Cassette tape: Audio cassettes have a standard dimenstons  of 10. 2 X 64 cm w1th a E
- standard tape speed of 4.75 cm/s. C30, C60, C90 and C120 cassettes are available at
standard timings of 15 minutes, 30 minutes, 45 minutes and 60 minutes respectwely _

of cach s:de Cassette tapes for computers at standard tlmmgs are also avallable

3. 2 3 Vlsual Formats _

i Transparenci‘es Transpatedcies' are extensively used in education and. trdining
environments. Transparencies are made from plastic in sheet or roll formats. Visuals can
be hand-written or drawn with specnﬁc quick drying ink pen A specml overhead pI'O]CC[DE' '
is used for pro;ectmg the visual on (o 2 screen.
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Film: Photographic film is a polyester-based material coated with a layer of emulsion.
Images are created as a result of a chemical reaction to light.and furtt er fixed and
chemically washed. There are a number of audio-visual formats based on film and ‘each
formai requires special equipment to exploit the matertal.

Cinefilm: A Cinefilm is a sequence of images arranged vertically and as the film
passes through the projector, the illusion of movement is created on o a screen. A -
variety of Cine film formats is seen. You will find usual 35mm or 70mm cinefilm
with sprocket holes on both sides of the tape. Besides this, 16mm ﬁ]rP with optical
sound track which cannot be crased unlike magnetic sound track. Sprocket holes are
found on one side of the tape.only, the other side is earmarked for sound track. The film
is projected at 25 frames per second, [6mm silent films with sprocket holes on both
sides also available and can be pI'C_]LCtF‘d at 1 frame per sgcond.

Filmstrip: The filmstrip is a collection of images 01‘gémized 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 are two kinds of filmstrip. One being single (half)
frame and the other double (full) frame. The single formiat is arranged vertically, while

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

required for these two formats for operation.

Slides: Slides are individual frames of film, mounted on storage cases, The mounts
can be cardboard or plastic or glass. Stides are placed in a slide box with sets seriaily
numbered. Two common formats viz., 35mm and 110m format. Stides are projecied on
to a screen with a'slide projector.

Vidgograms '

Videograms are programmes. of moving picture and sound which has jbeen recorded

magnetically on fo a tape or electronically put on to a disc. Unlike audiotapes, there is no

standardization in the production of videotapes and as such they are mostly - dcpendem on
specific kind of video play back unit.

Y

iy

R

iii)

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

Videocassettes: This ts 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 fape, reuordmg %yatcmTand piaybdck

-equipiment.

Video cartridge: This 18 an open reel with container. During operation the tape is

. automatically threaded and played.

Videadisc: A laser beam scans the disc and the image appears on the visdal display unit

_ of a’computer or television screen. A 12" Videodisc can contain 30 minutes 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 [of information

is most common in lhraries.
|
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Magnetic discs are used with compute1s for rec,ordmg and retrieving informatton.

Information can be written on .to a ragnetic disc, which is in machine readable form.
Muagnetic disc drives are of two types: fixed disc unit and removabIe dlSC unit.

3.25 Magnetic Discs .

a)

b).

Floppy disc: The Floppy disc or Fie‘{ib]e disc replaced punclied cards used earlier for
datis eniry- These discs are made of plastic and coated with magnetic maternl The
populaz sizes of the disc are 8", 3.25' and 3.5" in diameter.

Har'd dise: Hard or fixed discs ave available for all configurations of computers and

- can be permanently installed in 2 computer or removable cartridges or disc packs.

3.2.6 Optical Data Smm'ge Media

OpUC 4 techuology {or storage of information and retrieval involves the use of la%e:r

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. Taser optica! discs are hard metal discs ranging in slze from 4.72" to
14" Most optical discs are 1uzd only devieds. '

1)
i)
Y
‘.'\j

Ch- Au(fm This compact disc is a pODLlldl‘ format  for distributing music in disc

form. The standard size of the disc is 12 cm in diameter and 1.2-mm thickness and have

a'central hole of 15mm diameter. Mawnum playing time of one disc is approximately ‘
one hour.

CD-ROM: A common version of laser disc is the CD-ROM., CD-ROM stands for Compact
Disc Read only Memory.. The potential of CD-ROM lies in its compactness, 12em in
diameter and 1.2mm thickness, portability, reduced shelf space and its low maitenance
cost. A single disc supports upto 660 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 CI3, 4 CD-ROM disc physically consists of a metatlic disc
branded io a polycorbonate-base material. This is coaled with a transparent protective
layer. With its read only feature, CD-ROM is immensely useful as a- publishing  and
distribution medivm. CD-ROM  offers unequailed advantages in libraries and information
centers in terms of large data stomge format for information retrieval and dissemination

High Density CD-ROM: These discs coald hold full ]emﬂh movies, high quality music
and complex computer data. The new format is named as Digital Video Disc (DVD).

- The new format looks as fike CD but is double sided. Fach side with 475 GB of space

that can hold ﬁ33 minutes of video or equivalent of eight (“Ds of music.

i Imuflctwa, €D carries combination of text, gmphics, audio, Stills and moving
potures.,

CD-¥V: Video CD carries audio mn digital recording and video in analog. The general
size Is 12cm, carrying up to 6 minutes of video with sound and further 20cm carrying
up to 20 minuies of audio and video on each of the two sides. 30cm carrying up to 60
migutes of mmm and video on each of the two sides.
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3.3 STANDARDS FOR DESCRIPTION OF NON-PRYNT
- MATERIALS

_ Non-Print Materials are mostly dependent on equlpment such as mlcroform r{:ddels
video recorders, tape recorders players, projectors (slide, film, 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 (i.e. book) is ready for
immediate reading. As you cannot browse NPMs like books on a shelf, it is necessary 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- blbllographlc
elements from . NPMs for stand.ud hibliographic descrlptmn

There have been concerted attempts to provide standard rules for bibliographic description
for NPMs since the 1950s. Library of Congress had published its Supple entary - Rules
.Descnptwe Cata]ogumg in Llhrdl'y of Congress: Phonorecards in 1952; Motion pictures and

' ~ Filmstrips in 1953; Pictures, designs and other two dimensional representations in 1959. Canadian

Manual for Non-Book Materials originally published by Canadian Library Assoclation in 1970
was later 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 III” in 1973. This is Popularly known as LANCET rules
designed to be used in conjunction with AACR. IFLA’s standard- bibliographic description
ISBD (NBM) appeared in 1977. Detailed rules for description of NPMs ate given in AACR
IR and there is a growing trend towards the - use of this code for NPMs organisation.

33.1 ISBD (NBM) Framework

ISBD (NBM') _.provides‘ !:hc f'ol.l(')wi'nd- structure for bibliographic description.
L Tu‘le and statement of respans:bzhty area |

Title statement : Title is given by the author/producer/publ1sher of NPM Title can
"'be identified as follows: : '

Umform tltle It is a particular title by Wthh a work that has appLared under ._varying-
tlt]eb is to be 1dennﬁed for cataloguing purposes.

Suppli'ed. titles: You often come across NBMs have no title and one must be supplied. -
Such a situation is'very common  with illustrations, specimens and models.

_ - Collective title: An individual item may, contain several works. There may be two or
~ more titles associated with its description. If thére is not a collective title-associated with the
- work then it will be necessary to record each title in the order in whlch they appear in the chief’
source of |nf01 mation. : : ' '

2. Résponsibih’ty for the creationr of NBM : Therc might be several. collaborptors such as
-performers, adapters, producer, narrator etc. who. may have shared responsibility in
creating the NBM These co]labomtors 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

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 following the rules taid down in Chapter 1
General rules for description it is important to keep in mind the following points.

1)

3

1.3

14

Qmmwm

The physical descripﬁO'n of any item should be based in the ﬁrst_iﬁstance on that chapter
in 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™ for recording all  the bibliographic elements pertaining to an item to be
catalogued and all other agencies may choose the “first or second level of description”.

The bibliographic description prescribed will not normally be used by itself, but will
usually form part of a complete entry ina catalogue or other bibliography. The headings,
classification numbers efc. used in arranging entries in a cataloguc do not form part of
the standard description of an item. The framework of chapter 1 in AACR 2R will give
the physical description as outlined below:

Tit-ie and statement of- responsibility

B. Title proper

C. General Material Designation ]
E. Other title information ‘ o
F. Statement of responsibility. . i

Subsequent statement of responsibility

Fdition area

B. Edition siatement - ; L=
Material (or type of publication)

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

for NBM except file characteristic

details for computer files)

Publication, distribution , etc. area

Place of publication, distribution etc.  ~ . —
Name of the publisher, distributor etc. ;
Statement of function of publisher, distributor etc.
frate of publication, diswibution etc, -
Piace of manufacture, name of
manufacture, date of manufacture;
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1.5 - Physical distribution area

‘ . B. Extent of item .—
C. Other physical details '
D. Dimensions _
E. Accompanying material o +

1.6 :Series area

B. Title proper. of series. : : R (..}
G. Numbering within series

1.7 * Note-area
B. Notes : : L
1.8 Standard number and terms of availability area

B.- Standard number (or alternative) —
D. Terms-availability

- The numbering of the abovc framework refers to the specific AACR 2R rules as you
find 1) All the elements that are required to describe NPM 2) Assigns order to these
elements; . and 3) prescribes punctuation for these elements, :

_ Authorshlp is generally diffused and cannot be estabimhﬂd as readily |for many non-
print materials. As such entry under title will occur more frequently for non-print materials.
ThF‘ fol]owmg rules of main entry are apphed in the order in which they are listed.

1} A reproduction of a work ongmally produced ih another medmm 1s ente:%,d n the same
© manner as the original work : ' '

2) A woik for which authorship can be. ¢glearly established is entered under the author.

" “Authorship is not normally attributed to consultants, perforers, produgers, directors,

demgners etc.; except i case of a.sound recording, motion picture, or video recording

in which the responsibility of the performing group goes beyond that of perlormance is
entercd under the performmg group. ' :

3) " Anitem without a collectwe title is entcrcd under the heading appmpante to the ﬁrst :
.'work :

4 A work for'which authorship cannot be ci:'tablished is entéreld UE.‘l.d.Cl' title.

34 SOURCES OF BIBLIOGRAPHIC ELEMFNTS FQ?R
- THE DESCRIPTION

_ The chlef source of mel‘mdllOl‘l for b:bhngmphlc description of printed onogfaph-. is
the title page. Such a prime source for the description of - NPMs -~ is unusual as  mostly
information being scatter(,d arouncl the NPM document and its container. AACR 2R usied the

44




concept of the “Chlef source of mformatron in relatlon to speelﬁe NPM to overcome this
- problem. Thus, you will find the chref source of mformatlon under the followmg categorles

1)'

2)

4)

The material itself, mcludmg the contamer where thls forms part of the item. E.g. Cassette

S oor Cartndge

.-

The container itself where this is completely_separated_ from the item, for example a box. -

Accompanying material i.e. printed text guides and other leaflets issued with an item:
Other reference 'works/catalogues ete.

. The order of preterence for each of the above categories is grven in AACR 2R by the .

“specific material chapter.

35 BIBLIOGRAPHIC DESCRIPTION OF NPMs

i)-

Sound r:éeordings: Sound recordings of varions 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 details of recording and the equipment requirements for its use '

may be found on the disc/tape/reel/cartridge and the label. " This has to be - regarded
as the chief source of information. But you may need to be sought information from.
aecompanylng textual material such as: 4 booklet ig record sleeve or box

' Chapter 6in AACR 2 (Second edition Revision 1988) details various brbllographlc elements
.16 be shown and their order in the Ca_ta_l_ogue entry. Besides giving the standard

description, the physical description area are to be shown as set out under various
rules: the number and kind of physical units, playing time, type of recording i.e. the
way in which the sound- is recorded on the item (analog or digital for disc or cassette
and optical or magnetic for sound track- film reel), playing speed for analog disc in
revolutions per minute(rpm) and digital ‘disc in metres per second(m. -per sec.); analog

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

eonﬁguranon for sound track film (centre track or edge - track), number of tracks and:
number sound charaeters {(mono, stereo, quad) Dimensions of sound recordings are given .
in meheh You may have to make elaborate notes abouLJheﬁaNre of item being

-eatalogued the performers and the recordmg detalls

Workedout ex-ample for a Sound Recordmg

Fry, D B.
Selen(,e looks at speech [sound recording] / D. B. Fry,
- Intervrewer Paul Vau ghan. — London Semmar Cassettes,
[1977]. .

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

Seminar cassettes: SS105
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1964, -

i) -
- two dunensional art originals, reproductions,

- compilations, trailers,

Motion Pictures and Video Recordings: Rules are sef out in chapter- 70 (LAACR 2R for

description of motion pictures’ of all'’kinds including complete films and programmes,
newscasts and news films, stock shots and une’Eited material,

The chief source of information is the title frame or the container label. The cataloguer
may have to supply titles for commercial advemsmg fiim, which mclu&lcs product or -

service and the word “advertisement”. Supplied titles for unedited- material and news

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

because of the world-wide distribution of films. The statement of responﬂbrwllty will name

~ and playing speéd in rpm which affect showing are also to recorded.
.- necessary to record the names of .actors, players,
‘others concerned in mdkmg a film. Cataloguer can make elaborate notes

" Thorpe 1I.

in AACR 2R. The words cartridge or reel are o be added to filmstrip

of filmslip or filmstrip while the number of pairs of frames are added to t
- of steriograph. The number/approximare number of sheets are added to

producer, director or animator. The ‘physical description is peculiar to the medium.

You may have to record appropriaie terms such as film cartridge, film
loop, film reel, video Laltudge, videocassette, and video disc and video reel
the physical units. The playing time, sound characteristics i.c. “sd” for
silent, colour, other technical characteristics Tike projection speed in fram

performers  and/or

physical details on special sound characteristics. length of film, co
system, print form. video recording system etc. Access points will often
access points may be based on the names of any of the persons or corpo
whom responsibility fo_r' a film has been attributed.

Worl;edi}ut_Example for a Motiun Picture .

Aids for teachmg the mentally retarded
{motion picture] / Ploducuon James B.
Henderson, Spencer Nelson and Ouakleigh
— Boulder. Colo.: Thorne -
Films; Ipswich: Concord Films [distributor],

- 5 film reels .(ca '40-mih.):.'sd., .col.: 16 mm.

One phase reel.

cassette, film
for specifying
Sound,j ‘I‘si” for -
1es per second
Notes may be
presenters and
for additional .
lour 1'ecordin-g'
pe titles, Other
rate bodies to

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

charts, photographs, tech
or prOJectahle or "viewable material for example film
transparencies. The terms to be used to designate the specific media are

nical drawings

strips, radiographs. and stide

isted at §.5B1
or steriograph

when appropriate. The number of frames or double frames are added to thé designation

flipchart and number of overlays or attached overfays if any are adde
transparency. Medium specific other physical details are to be given

‘medium {chalk, oil, pastel) and base (board, canvas, fabric) for art origing

general terms (engravin
chromolithograph) for art prints; double or single sided for charts and flip

’

e designation
to the term
i to the term
for example
als: process in

g. lithograph) or process in specific terms (copwer engraving,

charts; sound




)

characteristic for filmstrips, fitmslip, 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 stercograph while only

width (gauge) of the filin is given in millimeters for filmstrips and filmslip.
Workedout Example for a Filmstrip

Newton, Stella Mary

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

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

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

Microferms : Microforms are quite useful for reproduction of voluminous works to a

- few cards or reels of films. Rare and fragile materials could be reproduced and make

them transportable in reduced facsimile. Though microforms are reproductions they are
to be catalogued as microforms only. The title proper, statement of responsibility,
edition, imprint etc., are to be taken from their own title frame or title card or wherever
the fullest information is given ¢(11.0B of AACR 2R). The phy'sical description must
state the medium as appropriaic i.e. aperture card, microfilm, microfiche or micro-
opaque together with the number of physical units in Arabic numerals and its dimensions.
In addition to the elucidatory notes as set cut in rules that may be required for any item to
be catalogued, microforms need a note on the reduction ratio, if the item is not .conformed
to the standard reduction ratio of 10x-30x range, and also the name of the reader on
whicl microform cassette or cartridge 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 ouglna] work or to act as its substitute.

Workedout Example for a Microform
Crogﬁan, Antony.

- A thesaurus-classification for the physical
forms of non-book media [microform} / by Antony

Croghan. -— 2nd ed — London: Coburgh publications,

1976.

1 r_nicroﬁche (53 fr.y: negatiye; 1 x15cm. .
First ed. published in book format.
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vi)

- of three dimenstonal objects that occur in nature or prepared by indivig

Three-Dimensional Artefacts and Realia : (‘haptﬁr 10 of AACR-2R covers fhe description

al. Rules for "
description are set out for naturally occurring objects, generally prepared as exhibiis
or specimen, together with microscope slides holding - such specimen, |original art in
three dimensions and reproduction of them, machines, clothing, furnjiture etc. The

-medium Braille cassette, which is of interest in special education libraries, Is also included

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

* for general distribution like games and puzzles. These media display s_ufﬁcicnt'
" information for identification angd. descupt&on Ifthe material has nio label dr authenticated

origin, the cataloguer must supply title and description about the object agcording to the

- guidance of the code. All the elements in respect of physical units, other pﬁysical details

such as material of the medium of which it is made of, colour, dimensi
be recorded as set out in rules.

n etc. have to

Workedéut Example fof‘ a Model
HL-imaﬂ brain kit {imodel]. — Skokie, Til.: Lindberg, 1974

1 model (4 pieces); plastic; in box, 36 x 26 x 6 ¢ +
1.guide (4p. : ill; 28cm.). —(Natural science series; no. 13063

" Container titie

Computer Files : Advances in computer tech-nology, particularly the “development of
microcomputers, have led to greatly increased production and use of computer files.

. Libraries have to maintain lot of data in the form of cornputer files and programimes.

Based oa the ISBD (CF) and other standards available chapter 9 of AACR2 has been re-
written. The chief source of information is the title screen. File characterisiics data, which
inchudes computer data or computer programimes and the number of recortls or byies, are
to be récorded. The physical description includes the Yerms - computer iape cartridge.

_compulelj disc or computer optical "disc. Sysiem requirements precede|all other notes

except any. necessary note on the nature and scope of the file (3.7B1 of AACR 2R).
Workedout Example fer ¢ Computer File
Annual review of phjf.topathology. 1986-1995 {computer file].
Compu'ter. data. — Pal Alto;CA.:'Aﬁnuzﬁ Reviews, ‘g?’?%.
1 computer laser optical disg; 4 3/4 1n.
Project editor: Gregory Sharner.
_ Financial support: Kenneth I B:n(er
Sysiem rcquirem_c;lﬁlts: IBM PC 486, SMB RAM;

Compatibie MS-DOS 3.1 or later and Microscft
Windows 3.1 or later in enhanced mode.,
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3.6 LET US SUM UP

The developments in new technologtes have offered tremendous scope for vast
storage of information coupled with quick access to  information source. Efficient retrieval
and transfer of information without loss are possible with the repetitive use of non-print materials.
The use of new technologies has become sine gua non in libraties 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 paperless information
systens. Librarians are key players to provide catalogues, databases andd other  access
devices, which - would provide scope for productive use of information resources. The
bibliographic descr'iption of ron-pint materials is more or Jess same  as ihai of print media
with exception o physical description of non-print materiaks. The format is unique with each .
non-print media. AACR 2R could be used as an effective standard for blbllographlc description
for non-print materiais in - jibraries and informaticn units.

3.7 GLOSSARY

Chast: A sheet of information arrangad in tabular or graphic form produced on an opaque backing.

Chief sowrce of information @ The source of bibliographic data to be given first preference as
the source from which mformation for a bibliographic record is taken.

Dierama : A scene produced in three dimensions by placing objects, figures etc., in front of a
representational background.

Game: A set of matérials designed for play acc()rding to- set of rules.

Kir : A set of material composed of nany textual parts, or two or more media, none of which
- 1s identifiable as the predominant constituent of the item.

Microscope siide : A specialized shde prodmed specifically for use with a microscope or
mzcroprcgeum '

Maodel : A three dimensional representation of an object, either exact or to scale, a mock-up.

Overlay : A transparent sheet designed to be superimposed on another sheet for modification
of the original data.

Papyrus Rells : Rolls of writing material made of thick fibrous siems of papyrus water pEant
Early Egyntians used papyrus rolls for writing purposes. The word paper is derived from papyrus.

Parchmeni Eally : Writing material made of thin 1ayers of animai skin.

Technical drawings @ A plan, elovation, cross section, detail, dmglam perspectwc etc. made
~for use in an engineering, architectural or other technical contexi. -
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London: IFLA, 1977.
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ISBD NBM ). Inremanonaf bmndcm! szhographtc D()scrzprcon for Non-b

aterials. _'New :
iza:.a manial
380.

1 ed. London:
andr pm'ctfce.
The Library

ook materials.

R 2. Mankato,

Weihs, J. R.- Non-book materials: the m‘gcmisario_n'. of integrated  collectipns. 2nd ed.
Ottawa: Canadian Library Association, 1979. ' :
3.9 ASSIGNMENT

Prepare entrics for the non-print materials available in your library as per

- If non-print materals are not available in your library, go to a university liby
o Eibrary of infOrmation centre and Collcct a mm'ple of ten different formats and prep

AACR2 rules.
ary -or. special-
are the entries.

3.10 MODEL EXAMINATION QUESTION@

I, ESbAY QUESTIOVS
by List out the ﬁarictiés of NPM a_n& their adiﬁntages over priht m_edi
-2} Identify the standard arcas of bibliographic déscription’ for NPMs.
3)  Give examples of physical description of t'he'foliowing: '
.i) -One 'sm\l_nd disc -
1) - One Video cassette :
i) One transparency with five overiayq
v} One Computer disc
vy One microfilm reel
vi)  One sound track film aeel
11 SHORT NOTES
‘@) AACR2R
B b). ISBD (.N.BM):Fraineork_
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BLOCK - I : SUBJECT ANALYSIS AND INDEXING

~ Though there are many approaches that are helpful in locating ‘documents 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 schemes foliow the first paitern 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 Gener. 31 Classification scheme embraces the entire domain of the universe of knowiedge
while special scheme aims at 2 narrow domain of knowledge, a particular user group, or caters
for a form of material, which requires special treatment. Tn 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 Classtfication) and Special
Classification schemes ¢ Moy’s Classification, INSPEC Classtfication, London Classification of
Business Studies). The second unit (Unit-3} 15 exclusively devoted to Universal Decimal
Classification {UDC), ' :

Subject Indexing is a method of information retiievat. Tt is based on the conceptual analysis
of the subject of documents. Indexing operations, which were performed by the human indexers
for quite a long time, now being developed as automated systerus replacing human experts
partiaiy or completely. There ace three untis deveted to indexing systems in this biock. An
overview of Subject Indexing (Unit-6). extensive discussion on PRECIS and POPSI and their
comparisgn (Unit-7), and Thesaurus- Jts structure, functions and construction {Unii-8) have been
included as essentiai components of this block,

in this block, you find the following five units:

Unit-4: Classification Schemes - General and Special

Unit-5; Universal Decimal Classification (UD(C)

Unit-6: Subject Indexing - An Overview

 Unit-7: PRECIS and POPSI

Unit—B:"CIfQ_csaurus - Its Siructure, Functions and Constroction
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UNIT - 4: CLASSIFICATION SYSTEMS -

'GENERAL AND SPECIAL

4.1

49

_ _Strubtmje
4.0  Aims and Objectives
Introduction
42 ‘The Five Méijt)r General Classiﬁcatien Schemes. -
4.2.1 Dewey Decimal Classification (DDC)
422 Library of Congress Classification (LCC)
4.2.3  Universal Decimal Classification (UDC) ':::ﬁ
" 4.24 Colon Classification (CC) . 3y
4.2:5 Bibliographic Classification (BC)
43 Special Clas'siﬁcation Scﬁemes |
431 _Concept Need and Scope
432 Examples
433 LCBS
434 INSPEC C1a551ﬁcat10n :
4.3.5 Moys’ Classification -
4.4 . Principles and Design of Special Clas_siﬁcat"ien; Sche'me‘s.
44.1 Principles
442 Design
“45  Future of Classification Schemes
46 Lef Us Sum Up
.47  References and Recommended Books
48  Assignment

Model Examination Questions

4’.0]‘ -AIMS AND OBJECTIVES

Class1ficat10n more than anythmg else, has given hbrarlanshlp the status of science. In

thls unit we ‘trace the cvoluuon 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
_establlshed and contmue 1o retain a practical function in a library.
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Aftgér studying this unit, you will be able to
- describe the major contributions to library classification

- listout the principal features of general and special %chemes of claqqlﬁcanon wnth sultdb]e
-examplcs

4.1 INTRODUCTION

Earlier “attempts at classification were really attempts fo 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 documients. Most of the general schemes of classification came into
existence. A classification whose area of purview extends io the entire  domain of the -
universe of knowledge, and for ciassuymg documents in all tnedia is known as General
Classification System.

The earliest recorded scheme was that designed by ‘Cailimachus’ fof-a,.the library of the
Pharaohs at Alexandria (260-290 BC). The era of modern classification started in 1876 with the
publication Qf Dewey Decimal Classification (DDPC). Since then, a 'nu"'r,nber_o'f general

classification systems have come up o organise the knowledge. Some of the other general
classification. systems are -

by Expansive Classification (EC), §891-1893, .designed by Charles Ammi Cuiter
2) Subject Classification (1906), designed by the influential British Librarjan, 1.D. Brown.

3} International Classification (1961) by anmher dsstmgulshcd American Librarian, meont
Rider.

4.2 THE FIVE MAJOR CLASSIFICATION SCHEMES

“There are some nore general schemes made and used locally, though there are eight
general systems of classification in their historical setting. Let us dmcu% the following five
I‘ﬂa_]OR' general classification systems, that are in use today

4.2.1 The Dewey Pecimal Classiﬁcation (DDCYy

- The first modest edition of Dewey Dectmal Classification, consisting a total of only 42
pages, appeared in 1876. In 1989 the 20th edition was published in four volumes. Volume-
11 The Infroduction and Auxiliary Tables; Volume-2 amd 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

time when libraries were about to change from closed access. This coincidence of training was
a major reason for its popuiamy and 1s a factor in iis continuing success, havmw been translated
- into our thirty latlgUdoes

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 only DDC extensively used for physical location of
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materlal it has also been used in many blbhographles subject headmgs hsts indexing and
abstracting services. It has undoubtediy remforced the popu]anty of the Scheme

1)

2)

- 3)

4)

5

6).

Rev;smn and Admlmstratlon of _DDC: In’ the span- of 120 years (that is since. the
publication of its first edition in 1876), the DDC has been continuously revised to keep- -
pace with the knowledge. A new edition has been released every six years approximately.
The 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 consultanom with users.

The New Edition DDCZ] The latest DDC21 has many interesting features. The OCLC 3
Forest Press, Ohic (USA), offers the scheme in two convenient formats: 1) Print Ed}tlon

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

Tmportant Changes in DDC21: There are thiee 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, for the countries of the former Soviet

- Union. New subject areas that have gained momentum of library warrant. Ever since its’

20th edition, items such as ‘Rap Music’, “Virtual Reality’, and ‘Snow Boarding” have
been 1ncorporated in the new edition.

Added Features: The entries on new topics, selected built numbers and terms to provide
entry vocabulary for foreign users, have been added in the Relative Index. More inter-’

_disciplinary numbers are included in the main schedules and Relative Index as well, .
- The terminology has been revrsed and updated, increasing the scope of currency, sen51t1v1ty

and g]obdl usage.

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

) . An easy-to-use wmdows formdt drag and drop mform'mon between windows; -
ii)  Expanded search and dlsp]ay options; .

i) Ability to share a single CD ROM among mu]t:ple users on a LAN

iv)  Provision to display muitlple DDC records from the schedules table 'index and

manuai on one screen.

-Dewey for Wmdows Spec;al Features Over 4,000 new entries appedr in the electromc :
-mdex o

- the annotatmn feature lets you add notes to the %eheduleq o ref]eet local cla551ﬁcat10n

decmons
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sample bibliographic records show how DDC numbers have been
the database includes benefit mumbers from the Dewey Relative In

Cut and paste Dewey numbels into OCLC records using PRISA
forwindows.

The Dewey for Windows database includes separate tecords for built nu
“included in Dewey Relative Index. Records for built numbers include index
nearest matching DDC schedule nuraber with its caption, Although Bewey for. §
effectively provide complete numbers for all topics, more built nurabers will
future electronic version of the classification. '

The' latest edition, 21st edition of DDC includes revisions, additions and
“Edition 20. 20th edition has the DDC updates. Data processing and Computer]
been extensively revised and the numbers expanded. Throughout DDC 20 commg
has been ‘used to replace often ohscure and technical terms. Many minor
revisions have been made in several subjects. - '

_ Dise to criticism of Western bias, many changes and modifications have been
Marten of LC rightly remarked that DDC is' a “system bound up in and made {
and the notation to fit the classification system”.

DDCZE still remains the ultimate fool for organising the library collectig
world’s most widely used classification system. The electronic Dlewey where
structure, allows  the classifier to trace hieracchical relationships,

Numbers

]

sed;

ex, and - -

1 and passport’

mbers that are
terms and the
indows cannot
e inciuded in

corrections te
science have
on terminology
but important

made. Charles
o lift notation,

ns and it is the
the scheme’s
re linked to a

maximum of five LCSH terms and the searcher can enter a key word and main class and be

directed o the class marks, related class marks and the corresponding LCS
“approach is in key words, phrases or class marks and online telp. The DDC
seem to ensure the scheme at the leadings edge in the interaction between cla
techno]ogy maximisation of the effectiveness of the Electronic Dewey.

42.2 Libraty of Congress Classification (LCC) ._

‘The Librasy of Congress was setup in the year 1800 to provide a referg
for the Government of US in Washington, D.C. As the collection grew to aln
- books with an annual accessions of nearly 1,00,000 items a serious thought was g
a separate system of classification suitable to LC collection. Thus, developed
 called, Library of Congress Classification (LCC). This scheme resembles th
: Expan%we Classification (EC). In LCC the traditional disciplines are chosen
classes. Therefore, it has a book oriented basis, rather than phitosophical.
scientific approach of Eheory of classification.

Most of the schemes appeared between 1899 and 1930, LOC was created
teatns working on each class and within these teams, individuals wonld work
~on their own particular subject specialisations, under the coprdinating. coniro
editor. This is-a feature which has continued to the preseat day and accounts
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unique aspects of LCC. Each main class is published separatety and is 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 pmduced‘ in groupings. '

The LCC System

Main Classes .

A

B

C-F
G

H-L

N =g O R

Generalia, Polygraphy
Phitosephy and Relwaon
History

Geography

Soctal Sciences

Paolitics

Law

Education

Music

" Fine Arts

Language and Literature
Science

Medicine

Agriculture

Techinoiogy

Military Scicnee

Naval Science

B:hhugmphy leraly Sc1encc

Each of the classes is further sub-divided into its main dmssonb For examplc ir class
L Lducatr\n we have the following divisions: :

L

LA

LB

1C
LD-LG

LD
LE
LE
LG
LH
L

¥
.l

Education

History of Education

Theory and Practice of Education
Special Aspects of Education
individual Institutions

United States

“America {Non-US)

Europe

Asia, Africa, Oceania

Cullege and School Magazines and Papers
Student Fraternities ami Societies, US

Texthooks

Notation is further expanded by the addition of numbers used arithematically. Each of the

1

divisions has availabie te it the notation 1 - 9999 for further enumeration of subjects and these
are read arithmetically with gaps left for expansion. Eg: '



_ HV 6254 Oftence:-. against the Government (General
- HV 6373 National General Works
HY 6275 Treason. '

The alphabets LLO,W,X and Y are spared for the future aeeommodatlon of new areas.

Decimal extensions are of the recent 1se to accommodate new SubjBCtS The use of LC class:
" number is further extended by Cutter’s Author Number and sometlmee by the year of
publtcanon ]eadmg to lengthy numbers o

_ - LC elass mar ks are not expresswe of subject content and make no atternpt to display the
“hierarchy of subjects. Therefore, théy do not provide a symbolic ianguage where the notation

can reflect the sub]ect 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 relatlonshlp and hierarchy
of . subjects is often difficult to discern from the schedules. Equally the lack of detailed
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 %chedules has its own index dnd these ¢an in themselves be
falrly extensive.

There have been attempts at the cumulatton of these separflte mdexeq ore produced by

the Canadian Library Association, the other compiled by Nancy B. Olson, consisting of multiple
- volumes (15). A useful publication which appeared.in 1992 was the first edition of a\danual -
to. gmde clas51ﬁers in the use of the LCC scheme. :

"One of the great stlengths of LClles in the! fact th’lt elasmﬂcatlomst and classifier are

~ - the same. The scheme is, therefore, a superior example of a pragmatically developed system of

proven success-and value to the many libraries using the scheme. It provides minute details in
specification and a more scholarly approach in many disciplines than the more populist DD,
‘Although enumerative, it secves the needs of the academic sector more satisfactorily than -
any other popular general scheme: at the moment. It is estimated- that 60 per cent of the US
hbranes are.using thls scheme, Tts class numbers appear on MARC record and CIP data.

Rews_zon _

_ The proceqs of automating LCC was enceuntered with a number of problems, mamly
'relatmg to lapses in the scheme, which have already been explained to you'above. The scheme
15 constantly revised, and the changes made after a great deal of deliberations are announced in

- 1ts quarterly publication, “LC Classificarion - Additions and- Changes The weekly edmon of
LC !nformanon Buﬂenn also carries the changeq :

4 2 3 Umversal Decimal Classnﬁcatlon (UDC)

_ * Universal Dec1mal Cla%lﬁcanon (UDC) was de51gned as apractlccii general ClaS‘SthdllOﬂ :

scheme, Paul Otlet and Henry La Fontaine -in 1885, the founders of International Institute’ of =
- Bibliography (IIB). IIB is.presently ktown as International Federation for Information and'\.-.
 Documentation (FID). UDC i is chiefly a bibliographical schemes, that is designed for the indexing .
' and desenptmn of the eontents of document rather than for .the phymca] arr‘mgement of a




collection. It is, therefore, based on and atmed 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
. burgaux, where it may be foungi in use for shelf wrrangement and in the arrangement of the
classified catalogue. A range of \'abbtrauing and 1ndexing 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 granied 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 to-the Infernational Medium Edition {IME) of #1985, UDC
acknowiedges 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 usc of the Auxiliary Tables. The UDC has evolved from a project to develop an
enwmerative into a faceted scheme of classification. It is also considered as the first faced
classification, which helped Dr.S.R.Ranganathan to develop the method further. it is available
n :

1) Full Edition {4th ed. in English) lists 2,10,000 concepts
2) Medium Edition 1985-88 Iists'?O_,OOO concepts, while the

3 Abridged Edition, 1961 (3rd Ed in English) lists about 20,000 cdncepts. The scheme
published by the British Standards Institution as BS: 1000 is available in small fascicules
- too. ' :

The UDC 1s one of the first schemes to muoduce the concept of facet analysis and auxnl:ary
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 Tnstitution
praduced 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 i 1986 for UDC system development has made several recommendations as to creation of .
- a ‘Standard Version® in machine-readable format at the mediun fevel. 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 and German
languages. The English Tex:, B5:1000M (London:BST), 1985-88 is in two parts: Part-:
: Alphabetmal Subject Index to Part-1. The Part-1 contains the Schedules of nearly 70,000
concepts in the order of bf.mc classes 0/9, including Preface, Introduction and Auxiliary Tables.
It is also available in the clectronic version form. The Online - database does not really equate
with the full schedules, but comprises about 60.000 entries. The electronic UDC is accompanied
by two guides, a manual explaining how to use the file for the classification of materials. and
which will expand upon the introduction fo the existing International Medium Edition, and a .
~ zuide to-the ways in which the file can be put o use. '

The notable changes in the new medium edition are of vacating Langnage Class 4 1o
merge it with Class 8 Languages, Linguistics and Literature. The Class 4'is now spared for new
- subjects, falling between basic classes-of 3 Social Sciences and 5 Natural Sciences. The 38
Commeice has been merged with 33 Economics. The entire subject, Sociology has been classed
at 301. The Classes 34 Law and 5/6 Science and Technology are dealt in detail and expanded.
For the stibject Space Sc1ence an extensive schedule has been developed and mcorpouated at
629.77. Two new signs, doubie colon (: 3 and squarf, hmckus {1 have been added 10 Tepresent
addltmns .and relatmn% . o

Current -_Evaluation 'af the UDC

As has already been noted, UDC is the most Synlht‘:ll{, nf general scheme of
classification. Although used internationatly, UDC in various forms is available in 22 langnages
— there still exists in'the scheme a Western bias, inherited. This is particularly evident in the
class ‘Religion’, which is dominated by ‘Chmtmmty and also present in the treatment of
political 1deologies- and cultural variations. The Scheme is used all over the world, the pedk of
its popularity is found in certain European countries and in Russia, where it has been used
extenstvely. Equally UDC has beesi the most popular classificaiion scheme in spe(:lai hbrarlea
and information centres tluough out the world.

A re]ated advantage of UDC fies in jts independence. Tt is, therefore, possible to use
UDC clasy marks as a complement 1o post-coordinate indexing language techniques, to represent-
subject concepts to act as a thesaurofacet or to display hierarchical structures as the automation
held great promises for UDC in'the scnse that the UDC is the most suitable of the general
schemes for retrieval of information in electronic files. Thus, the UDC may be a way to make
more suitable for the online age without drastic structural revisions to the existing UDC. At
the moment UDC is at a dynaml\, and fluid pomt in its history, where organisational Lhanoes
having already been implemented, The future for UDC is likely o include; attempts 1o
- render, the scheme more attractive and effective for online retricval of information, the provision
- of a sounder classificatory base, the identification and targeting more specially of present users;
~ and the dwelopment of str aleﬂr[es to encourage new users to adopt the scheme.

4.2. 4 Colon Cla‘?ﬁ‘lﬁCdthﬂ (CC)

fhe Colon CldbblTICﬂllon popular]y known as CC was fuqt pubhbhed in 1933 by the

Madras Library Association, authored by restless, insistent and uncompromtsmg Indian National

‘Research Professor of Library Science and also called the Farher of Indian Lzbfary Movemem
Dr SR. Ranganathan (1982-1972). - :

60 -



The Colon Cla.smﬁcatlon adopls a main class structure but thelcafter w1thm edch mam-- '
‘class operateg on fuily- faceted lines. Each class has a-varied number of facets and the order in-
which these are combined or cited is Lontrolled by means of a facer formula baqed upon '
Ranganathdn $ wew Uf the Fundamenral Categorles '

- The Scheme s little u_sed,' b_ul ithas, _however,' been immensely influential, both on the -
development of theory and on the “making of new special classifications. The ideas an'd the
language of CC are also percolatmg into the other general schemes, to a greater extent. The CC
is an analytico-synthetic scheme of classification which enumerates broad conventlona] subject
areas. CC abounds with ldeas and features.

'CC has be’en changcd 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 complex subjects and also because of the sheer intellectual fertility, inventiveness an

uwestlgatory 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. Cltatlon_
order is controlled by means of a facet formula. Ranganathan argued that all elements relate to
‘one or the another. of the five fundamental concepts: Personaliry, Marter, 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 Selmcolon and Energy by acolon (As.you are aware that ‘originally the -
only punctuation used to connec[ the fdccts and hence the name of thc achcme) Space is
mtroduccd by a fullstop. ' : '

. Revision and. Admmtstration of CC' S

The first edltlon of CC was demgned as the trlal and erroreffort, as lt was not bdsed on
any underlymg pnncrples in which the schedules and facets were built. Hence, he tried to-evolve -
- atheory of classification through CC scheme. The result™was the pllb]lCdthl’l of Prolegomena

1o Library Classification in 1937 based on this theory. The second-edition of CC was published
in 1939 with illustrative examples. From this Ranganathan started 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 facet replaced the phrase ‘train
of chardcteu_sncs . The fourth edition has radical changes over its previous editions. Five
indicator digits to indicate five fundamenta] categories were introduced. A number of Greek
letters for partially complehemwe 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 postulatlonal approach
to classification and used () parenthesis to represent subject device. Many Greek letters were
introduced to expand the base of main classes. Further, second Jevel of space and time 1solates
were also introduced. The sixth edition was published in 1960 with the following modifications:

1)  Greek letters IW'h_ich_w't_:re imroducéd-in Edition 5 were avoided, except *A* Delta.
'2) - “Indicator digit inverfed comma was used to represent Time facet.

3 : The concept 'of'ernpty'_ and emptyihg digits __Was evolved.
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In 1963, reprint of sixth edition was published with the following corrections and
amendments: ' '

i} ‘X" was employed as emptying digit. Therefore, the main classes HZ, K7 and
LZ have been replaced by HX, KX and LX.

i)  Evolved the me{hodo]ogy for designing a depth schedulc, on the b'lsm of refmf-d
“techniques and pI’lﬂCIplC§ )

1) Evolvcd the concepts of four zones with 40 sectors.

Fmally, the long awaited seventh cdmon of CC (CC7) with substantial changes from the
earlier edition appeared in 1987. '

Seventh Edition
The seventh edition of CC is in five parts,l namely,

Introduction

Guidelines to the Beginner

CGeneral Rules :
General Divisions and Common Tsolates
Special Isolates :

o0 W

“One significant feature of this edition is the provision of Environmental Divisions and
Common Property Isolates which ate not found in CC6. The concept of fundamenta) category,
Matter has been changed. It may manifest itself among the facets of a compound subject as
Round-2 and so on. Let it matter-Method (M-Mt), or Matter-Property (M-P), Matter-Material
(M-M). Consequent ' to this change, the facet formula for example for Medicine now is:
Medicine- Organ-Property-Action, that 1s, L,[P];[MP]:[E]. -The common auxiliaries such as
(ACT), (PCIy and common facets Space and Ttme have been gieatly enlarged. There is no
general index to the schedujes.

Current Evd_!uation of the Colon Classification

- Some see CC as difficult to grasp. This is a problem which is more apparent than real.
It provides not only a remarkable degree of precision in specification but also control of the
required order, all delivered in a unified and cohesive package. The notation offers interpolation-
to a marvelous degree. By listing essential elements from which compounds can be made. the
schedules are kept slim. The CC scheme would seém in a sense to be in competition with
UDC rather than L.C or DC in that its approach and application to order on sheives raise
issues of simplicity of notation. Ranganathan’s belief that single scheme could serve various
purposes is wellknown. The obvious legacy of CC is seen in modern faceted systems and in
much classificatory 1esearch Less obvious is the challenge posed to other systems.

On a global scale but many, CC is uqed by a few greatly admired by some. Not everyone
is convinced of the value of faceted classification in any context. In India the work of developing
CC goes on, it is used in a variety of libraries and it is studied in detail at every level of library
science education. Ranganathan really sought prccmon akin to compuiter fmulybl'; in a pre-
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computmg stage. The other general sc,hemes are mvesngdtmg thelr own suitability for assxstmg_

the process of automated mformatlon retrieval and yet this is an area where research with CC
has not been carried out, despite the fact that many of its features would lend themselves to the
exploitation of the electronic medium.

4.25 The Bibliographic Ciassification (BC)

Henry Evelyn Bliss (1870-1955) believed for many years that libraries needed a more
- erndite system to in more “inteliectual 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 rev1sed as

faced classification within the much praised original BC outer shell or structure; this process

too has been long evolvmg, from 1969 1odate.

H.EBliss laid the foundation of his work in two large tomés. 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 knowledge, showing his considerable debt to the ideas
of the scientists and philosophers. The organisation of knowledge in libraries published in
1933 discusses the principles of bibliographic classification, notation and what he saw as the
fauits of existing systems. His thoughts can be traced back at least as far as 1910 and vet BC (or

BC1 as we should now call it, as therc is a considerably revised BC2) was not completed until
1953. - )

Revision and Administration of BC
In the lifetime of Bliss and soon aftcr, there was some interest generally in the BC

and it was adopted as a scholarly scheme by some libraries, some of these being new services
able to make a fresh start with impunity. The majority of these users are British libraries

‘using the full BC. The publisters, H.W. Wilson, provided a revision builetin and in the iate

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 Classification 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 reteation of the much admired order of the main classes, but with the key

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

- which had been considered essential 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 subject field. He also contended that the consensus
is refatively stable and tends to become more so as subjects and disciplines become traditionally
fixed. BC1 produced 4 useful and seholarly order within many classes This was helped by
a second prme1ple that of coliocatlon and subordmatlon

63



Collocation merely means the bringing together of - groupings which have strong
relationships into close proximity in the final order. Subordination racans, of course, the careful
placing of each specific theme in due subordinate position to the appropriate general subject.
However, Bliss also used the term ‘Subordination’ in a more specialised sense, in his development
of the idea of gradation by speciality. This concept reflects the influence on Bliss of the great
French writer and classificationist, Auguste Comte, who had developed a qyétem in the i9th
century. The idea of gradation by specudlity suggests thai although a number of topics may
be equal in rank, some are in a sense more specialised in that they dmw oh the findings of -
other% being therefore depcndent upon these othcr ‘;UbJECN o

According to Bliss,.no single order COuid ever satisfy everyone nd a|third- memorable
feature of BC1 is the provision of alternative Jocations, where they were sancticned by scholarly
authority, which he built into the scheme. He thus provided two 6r more locations for certain
subjects, one would be chosen and the others left blank. For instance, _Eiconqmic History can
be subordinated to Genesal History, or can go insiead under Economics. Likewise, in BCH,
Bliss preferred Religion 1o be at Class P, where its association with History, Ethics and Social
Work are stressed by contiguity, but he provided an alternative alongside Metaphysics in

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

Bliss provided various schedules in BCI for this, some were of _gen'erzﬂ application,
others for specialised use only. Some of these schedules were drafted on late in the development.
of BC1 and not unnaturally with their quest for classification in great detail which much detail
is require, they frequently sit rather uneasily ajongside the idea of brief notation. The basic
notation gives short and distinctive classmarks, with some scopc for literal mnemonics,
although Bliss was careful not to disturb the chosen order to create these. Thel quest for helpfui
order within each main disciplirie has been revolutionised by rigorous facet analysis, using a
standard citation order whenever possible. There are more aiternative locatipiis than before,
systematic schedules for recurring themes, such as form of presentation of Ggographical Area,
: have been 1mproved and some recasting of Generalia Class.

A basic feature, is the promotion of 1"etroactive synthesis by means of an inverted
schedule. This merely means that the major facet in any class comes last in|that class, $o 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 letter 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 original, a f'ﬁily faceted and
‘predictable modern system. There is ample advice in the schedules and elsewhere on applying
the scheme, the Bliss Classification Association in Britain remains active and Tony Curwen
_édits 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 .
__pr'edomina_ntly one-person scheme, taking far-too long to complete Jooks all too sadly like a
repetition of the problems encountered in BC1. BC2 represents as good as a place as any to -
study the role and potential of classification in general, as well as faceied classification in
particular, S '
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rmally, the future does hold the promise of interesting developments. Tt also indicates

the high esteem in which -BC s held and the many good qualities it displays, particiilarly its
structute, l'dpld adherence to and obv.ervance of faced principles. inherent loglc and the c]arlty
with which 1t is explained. ‘

33 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 genera] classification in .
that a greater number and varicty of interesting projects have been and are being developed. A
special scheme is a smaller eatity, both easier to envisage and to carry through. They provide a'
scheme which is aimed at a particular 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 libravies, they clearly have no value in public or academic libraries, except where such
libraries has special or speciafist collection. The  special  systems are designed t_o'su'it the
specialised areas such as Petroleurn, Machine Tools, Medicine, eic. as these serve the purpose
of compilation of biblicgraphics, blmgs out abstractmg and mdexmg services, sub]ect headmgs
lists, etc.

4.3.1. Concept, Need and Scope of the Special Systems

The library classification theory experts have defined the special classification systems
variously. Ranaganathan defined it as “Scheme designed for depth classification of micro c;ubjects
going only with one and only-onc specific subject field”, Librarian’s Glossary defined it as *
‘scheme of book classification which is applied to a section of knowledge”. Special c!asaﬂcaﬂon
systems are the classification schemes designed exclusively with depth schedules. Thus, a special
classification scheme is a system with a micro focus. Basically, they attempt to (1) provide a
classification for au intensive or narrower.areas of subjects, a discipline of study or an area of
professional ‘practice; (2) provide a schemc which is aimed at a particular user group; or (3)
they cater for a form of material which requires special treatment.

It is 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 “Petrolenm Engineering” and the related technologies, as represented in the .
collection. General classifications are often unwieldy in use i special librarics, because even
if- ‘they. do. provide sufficient details, the resultant notation is likely to be excessively lengthy.
: agmcral scheme may also suffer because of its size as revision and updating is notoriously-
stow Ther special. library is going to suffer mofe in these circumstances than the general, as
the_l_r_ collection will reflect more qmckly 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 requne an unusual arrdngement
~or are likely to be- anpaoached i a " different manner by users.
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4.32 Some Examples of Special Schemes |

There. are a large numbey of apecial schemes 1a existence. Some are yery limited in

usage and others have become popular among a number of libraries. There are jchemes which
‘have  been-created by librarians or curators of a collection, devised by an orgamsatlon to
‘provide access to or to arrange -its documentation, and those which have been invented to
organise, blbhogmphles 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. Some of the select sample schemes which exist with brief descrlptlons of subjects
covered are given below:

1)
2)
3)

4

J)
&)

. 5

9

10)_?_-

Social Services Librdﬁes’_ Classification Sche'me:.Thi.;s is a fairly' traightforward

treatment of a resiricted subject area. -

Moy’s Class(fication 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 system : It is a scheme designed for the accessing _

and retrieval of pictoral images vather than documents.

Hitlist - a C‘lass:ﬁ'cation Scheme and Thesaurus for Housing Information: It is

:publlshed by Sheffield City Council.  The existence of this scheme reflects an awareness |

of a subject poorly treated which as a topic would likely be scattered amdngst a number .
of dlSClp]mes, such as architecture, sozial services and so on,

o Sﬂi‘ It is a faceted scheme for usc in the oroamsatlon of all kinds of documentation
relating to constructlon projects. '

Themumfacet it 15 a combined faceted clasmﬁcatlon and thesaurus, d 51gncd by and
produced by -English E,lectrlc company.

- F hesaurus of Play Terms: It is a thesaurus with an assocmted classnﬁczqtmn relatmg to
-al] aspects of children’s phy It is an mtcrcstmg and unusual subject for classification.

Classification Scheme for Raszay Company Archives : In this scheme has a special
role for the information is clearly enwsaged and again the special needs of documentation

: and archlval material are indicated.

: Sg"heme_of Classification for Careers-related Information: Itis publiéhed by the Institute
- of Careers Officers, an organisation which evidently felt that their subject area had

special requirements. In professional practice subjects often display a quite different
relation to each other from that which is found in their academic sindy.

Classzﬁcanﬂn Scheme for Aduit Educatwn published by the Institute of Educational
lemnans :

Classiﬁcéztion Scheme for Small Museums: produced by the Museums | ssociation of
Australia. It has a restricted subjcct coverage and also restricted to a p rttcular 51ze Of

'collectlon o



The most effective way of discussing special classification is simply to examine some
%chemcs ma little more detailed manner.

4.3.3 The London Cldss*ﬁcatmn of Business Studies (LCBS)

The London edition of this scheme by Vernon and Long was published by the London
Graduate School of Business Studies in 1970, ‘after 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 aliow 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 197%. Based upon the literary warrant, the scheme has also drawn extensively the
cxpertise of a large number of practioners as well as some utilising sections of BC2. From this
wealth of expertise it emerges 2 combining classificatory theory with pragmatic effectiveness.

In 1979, at the time of publication of the second edition, there were considerable users
of the scherme, ranging from a graduvate school of business administration, institutes of
management, banks and industrial companies. The wide geographic spread of these libraries
was particularly norewerthy and encouraging for the creators of the scheme.

_ LOBS was the second business studies classification to appear, its only predecessor,
the Harvard Classification: of Business Studies (1960), is an enumerative schemie, while LCBS
was designed upon analytico-synthetic principles. It consists of a number of classcs, the
notation for the {oci of which may be combined to specify compound subjects. The scheme
itself does not dictate the facet citation order, Jeaving that decision to individual libraries and
classifiers with a reminder to recard decisions fér-future consistency. Clearly this flexibifity
is designed not to discourage users by too dogmatic and restrictive an' approach, this means, .
however, that there is no assuwrance of standardisation in usage of the scheme. LCSB - does,
however, suggest a perfect order of citation, which may be adopted in order to aveid
incous_istency_ :

. hc schedules for the classes provide an abundance of details and these have the added
advantage of forming a thesaurus which can be used in complication of subject index in support
of the shelf order. There are three main categories, cach of which contains a number of cla%%ec
and a set of auxiliary schpduif‘s

Management Responsibility:

A Management
AY Administrative Management
AZ The Enterprise
B Marketing _
BZ Physical Distribution
C  Production
D Research and DevelOpment
B Finance and Accouting
F Personnel -
O Industrial Relations
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- Environmental Studies

Economics
Transport -
Industries -
Behavioural Sciences
Communication " -
Education
Law .
- Political Science - Lo T
- Philosophy, Science and Technology

HORZZORG-

o . Analytical Techniques |

Management Science -
.Operational Research .
Statistics L
Mathematics

Computer Science

O & M and Work Study

Library & Information SC-ienc'e .

<xg<adn

Auxilia;_jv S"kedﬂe? o

People and Occupations
- Products and Services
/4 Standard Subjects
Geographical Divisions
Time

Form

R - N U

- 'As can be seent, only certain subjects -are - included. The editors being very conscious of
the need to avoid the temptation of becoming over-general, and othier disciplines which in
- any general scheme would have their own place in the arrangement, such as mathematics,
 library & information science, are dealt as though' a subdivision of business studies. This is of
- value to the majority of users, as this 1s 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 fo business management.

. As we see from the above outline, the notation is comprehensible and ¢onveys order

" reasonably well as it is chiefly alphabetic, although standard subdivision tables u
is not consistently expressive of hierarchy and facets are joined simply ard 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 Of Industry

Trade Unions . GC

Qil Industry - - KTC
Classmark GC/KTC

68

e numbers, It



2) '__Lebou'r_ Relation_s ‘in Eng'land_. m the Motor I_ndust_ry

_. Industrial Relations GA “

Motor Industry: -~ KHB -
* England 5111 ) _
Classmark GA/KHBS111

(3) . The Use of Sampling T_echniques in Market Research

Market Research = . BD
Sampling - Ub
- 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 1mportant contrlbutlon to make in the: burgeonmg.

ﬁe;d ef business studies.

4.3.4 INSPEC Classnficatlon

INSPEC  Classification is .a ciasswally simple, enumerative scheme which prov;des
- enormous detalls in specification -within four broad classes: -

) Section A Physics
Sect_ion_ B Electrical Engineering and Electromcs
Section C .Computers and Control =
: Section D Informatl_on Technology

These classes represent the published sections of the Science Abstracts and the
- schemes’s main function is to prov1de for the physical arrangement of these abstracts in the

. classified sequence of the publication, rather 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. prmted 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
dlrected to . related suhjects and notes indicating the extent of use of - that . classmark

A2820 Neutron Physws
' - (see also A2540 Nucleon- mduced Reactions and Scattering) -
1977-1973-76 Use A4610; Use al243

The ﬁnal note this erm'y indicates what will be restricted by use of the notation, when the
notation is combined with a data of publication as part of a search This latter feature is |
‘pecessitated 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 avaﬂable v1a INSPEC orllme Such a reclassification wouId be mammoth task and
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could not be applied retrospectively toa prin‘_'ted index, the value of which is |precisely as a
retrospective résource. In information retrieval too, especially in such a rapidly changing field, .
searchers are ' often interested -in material of specific period, most commonly ' rgcent material,
and therefore it is helpful to combine the classmark wiih a time-span.

The chief advantages of INSPEC scheme are its provision of enormous 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 hieran hy.

43.5 Moys’ Classification Scheme for Law Books |

It. is a tefreshing 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
secand edition in1982. It is the work of a single author Elizabeth Moys who has aiso produced
a Mannal of Law Librarianship and, as such, it is an example of the excellent work which can
be-accomplished by a dedicated and knowledgeable individual: The field of law isa complex
subject area with many very special characteristics. Such as the significance of jurisdiction, in-
its classification. Documents often have to be classified as a piece of legislation,|interpretation,
discussion or case study. The concept of division into primary and secondary rpaterials must,
therefore, be acknowledged in the classification of law. The scheme has; as a consequence of
its creator’s special understanding of the literature and its users, proven t¢ be very popular..

‘One might have expected that law, as an ancient and revered subject of study, would by
-now -have developed a classification system reflecting its significance, but it is rather sad fo
~note that, in her Introduction to the second edition, Elizabeth Moys declares that consuliations
~were mainly with law teachers and law librarians.

Moys’ system has several interesting features, -the mest unusnal of] which is the

~ provision of two class marks for each subject listed in the schedules. This has been done

- largely in acknowledgement of the fact that often general libraries want and |need the extra
detail and features of & 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 emmploy the rest of
LC or DC for other subjects as treated, thus allocating them a more representative place in the
universe of knowledge than would be achieved by their subordination as an aspect -of Taw. |

 However, Moys does offer the use-of a subdivision KZ for other subjects for s%)c-:_:ial libraries .

- who prefer a more economical approach-and do not wish to purchase the complete editions of |
LC or DC/ : ' ' - S

. For each subject as found in the schedules, then there are two classmarks provided, for
example: L :

Subject . LC o DC
Ancient and Médieval Law/

 Byzantine Law KE 343 .
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General works - 251 5
Collections . | - 255 51
Basilica : - 256 52

s0 that for thc subjecr of general works on Byzantine Law, there are two options KE251
or 3435

The approach js 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 Legal Systems (including . -
International, religious and anctent)

Modern national legal systems

Common Law
Treatises _
“Other modern legal systems

Non-legal subjects

Beyond this basic enumeration, synthesis is utilised fairly extensive]'y via such tables as
the one described above and others which spe(nfy elements, for example, the lega%latlve nature
of matermlr, and the subjects of iaw

At all times, there is indicated in this scheme an awareness and understandmg of the use
to which the classification will be put. Since the second edition, revision has continued and -
amendments and additions are published in the ‘Joumal of Law lerart'mshlp

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'particu]ar demands of the
“Subject ?

Do users have particular needs which are not being:met 7

Does l.nore detail is especially desirable ?
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A full understanding of the needs of the likely users of the scheme is essential, of their
most typical approaches to information and of their attitudes to their discipline. Equally the
scheme should be based very ﬁrmly on l1tera.ry warrant, that is, a firm knowledge of the kinds
of document with which the classification will have to cope. Many specml scheme% of excellence
“have thus been developed for use with a comprehensive collection, such as the Cl&hSlﬁCd[lOﬂ '
for film and television which is published by the International Federation of Hilm Archives, -

_ or they may have been created for the arrangement of an extensive blbhog_rdphlc 1001_ such as
the INSPEC Classification created for the subject arrangement of bi'bliocrraphic record in Science
Abstracts. In both instances, these build very cifectively upon suc:h an awareness of the
literature of the subject - -

44.1 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 class1ﬁcat10n theory. While special classification schemes may be either Inumlcrcl,tl\.le ar
faceted in nature, the latter approach is the more common. A significant number of excellent
special schemes are based upon synthetic principles, such as the Construction Industry’s CI
SfB - an early faceted scheme with a sound and continuing development programme, and in
ways, it is in the field of special ciass;fmatlon that such principles have been most
enthusiastically stated upon. — ; '

4.4.2 D_ésigr_ling a Special Scheﬁne of Classification

" What if there is no scheme which caters for our special needs though we decide to go
it alone 7 We might choose to embark upan the creation of our own special sch -,mc There are
certain considerations which must be borne in mind before we rush into the not inconsiderable
task of inventing a classification scheme, even if it 1s only a special scheme. The initial work of
developmﬁ' scheduies may not in itself be burdensome and, given that no appropriate scherie
_exists, that such work may according to principles best suited to the collection.and the library
must be alert 1o the need to continue to update and revise the scheme. One d ‘nger lies in the.
relegation of such a task to an individual in the Jibrary service, who may not bear in mind the
‘need to’establish and record the principles and the method of practice i both using and

continuing to develop and expand the scheme. The establishment of policy, ¢ des of practice .

. and a manual of use of. the schcme for both classificationists  and c]aaslfer are therefore
essential, ' : '

Aids to the creation of a special scheme are available and anyone attempting such a task -

would, of course, be well advised to familiarisc themselves with the principles of classification.

- There are certain stages in the construction of a special classification scheme, w jch are detailed . -
below: ' :

Stage - 1 : Identification of Concepts

The -first stage in the process is to identify the subject terms used i the figld 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 bocks are to be arranged then the
terms should be chosen from books, if journal arficles then these should be examined: if 1‘epbrts
literature are to be included then they should form part of the base from which.the system will
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be developed. The intention here is to build up a select base of terms, from which the subject
arca can be analysed into its component facets, and that base should be briilt upon hterary
warrant. : :

A significant sample of pieces of literatures should 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 a slated
view of the significance of current issues and concerns. where one has an existing developed
collection to work from, then there is no difficulty in identifying materials where a new collection
- 18 being -developed then it may be neuesqary to work from subject babllographlc:-, or indexing
services.

Stage - 2 : Analysing the Concepts into Facets

The concepts must be analysed or arranged into the citegory or facet to which they most
naturatly belong. Some facets will be quite obvious and readily conceived, others may cause
sorme mental turmoil.

The tacets have. thus far been identified from the list gathered together. Facets in any
classification which wishes to provide full specification of detail and, given that the random

list from which are working are all books, it also illustrates the complexities of treatment
which are to be found even at that level of publication. Most schemes would not seek to cater
for this level of detail. Each of these facets must then be fully extended, 1dcnt1fymg and
listing existing and potential foci as comprehensively as posblble

Stage - 3 : Arrangement of foci within Fa'cets

The equal foc1 or individual concepts, must be arranged in the most helpful order
within each of the facets. Sometimes a Jogical order will present itself very abviously, at others
there will be no evident reason for adopting one order over another. Another principle which
might be applied could be that of developmental or revolutionary sequence. Or we miay consider
using what is termed canonical order, that is, an order which is traditional and generally acceptable
to users of the scheme. Also, the Wall-Picture Prmc1ple 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 discase must have existed before prevention could be considered necessary.

It is not helpful to stick rigidly to a chrenological sequence when that would separate
subjects which are related in other ways, Rather than create entirely new facets, where possibie
it is perfectly reasonable and more economic to base the commoner facets such as space and_'
time upon those of uubtmg schemes such as BC or UDC.

Stage - 4: Es.fgb!ishirig the Facet Citation Order
The question to be considered when estabiishing the first facet in our citstion order is

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

necessary to-examine each of the facets, establishing the priority of the significance of each.
We should usc as our guide the literature of the subject and alsc the preferencesiof the typical

user of such a collection. How is the subject studied? Ho do people in the industry approach
material? How do interested readers look for material? Clearly, ihe 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 Yibrary itself. The
advantage of course is that 1 is possible to ensure that the optimum order achieved for the
particular environiment in which the scheme will be used in practice.

- Stage ~ 5 : Creating tﬁe Schedufés.

The next step in the creation of a classification scheme is the recording ¢r writing out -

_of the schedules. The stmplest mothod 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 4 logical filing sequence and the desired shelf order will be gbtained when
. the facets are combined. Here decisions bave to be made about what the notation will hope

to achieve, whether it is to be expressive or simple, how facets wiil be introduged and so on.

The final stage, the impoitance of which should never beé underestimated, is that of
providing an index, catering for all of the relationships. noi revealed by the chosen citation
order to the schedutes, together with instructions, either inan tntrodection or mannal, as well

as.where necessary in the schedules, which will aid the classifier in the use of the scheme.

Stage - 6 : Testing and E miuaﬁng the Scheme

It is all very well to d\,wl(}p a scheme according to the best principles, but before full
implementation it is vital thatthe. scheme be tested, mmdl} in order to identify any problems.
This can be done with a fairly small number of records n 01‘6(;1: to ensure that the principles
have been applied correctly and to sec what the final shelf order looks like. After all, this must
continue 1o be evaluated for cifectiveness so that revisions and improvements can be carried
out as necessary. Inevitably, as the collection and the literature grow, therc will be expansions
and dcvclopmentw which were nol [orescen and it will be necessary to expand|upon classes,

youl schtmu must therefore be monitored constantly in the light of these new appearances.

45 FUTURE USE OF CT ASSTFICATION SCHEMTS

~ Much cffort is being made and there is 2 definite commitment’to providing ausomated
versions of major schedules but, without wishing to detract from the quality of research and the
progress made to date, much more is required to determine the benefit of the approaches
currently being pursued. There exists in. practice a fundamental dichotomy between the use of
classification as 4 shelf ordering device and its usc as a retrievad tool. The many relocations
and complete revisions of sections of any of the major schemes which would be required to
enhance the scheme’s enline retrieval potential are simply not practical. Notational camplexitiey
which would be required explicitly to denote superordination and subordination of topics to
assist online browsing would almmt certainly undermine the effectiveness of schc‘mes as e.heif

Jocation dewceq
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Librarians must be able to demonstrate not only that information -retrieval can be enhanced
using 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 that the reclassification is conducted in a
timely manner in order to keep pace with any revisions of the published classification schedules.

. Currentfy many librarians would argue that it is financially impossibie to maintain large
bibliographic collections to keep pace with schedule revisions. -

The purpose of an information storage and retrieval system, if one looks beyond a basic
functignal descr'iption, 1s essentially to answer questions. This presupposes a dialogue between
the system and the user of tie system and the structure of the classification scheme should be
able toform a framework for entering into this. dialogue. One of the mest interesting resulis of
recent experiments using classmark searching online to provide additional records is that it in -
fact provides differcet records from those provided using keyword approaches. The problem
of hew fo provide aceess to these records without increasing the number of false drops
incurred to an unacceptably high level, however, remains resolved. - '

Results of research currently being undertaken confirm that central issues which must be
tackied are the inadeqguacy of indexinig languages, the problems associated with use of Boolean
logicand ihe need to support browsing, More theoretical research inthe field of information
retrieval generally concludes that changes in the technology we use (o access information
systems have outpaced work on the principles used to store and access information.

There is no perfect indexing language or means of describing documents  which  will
roduce adequaie content description of documents. The attempt to index by subject is in
practice impossible as we cannot find a lacunae. is. The emphasis on constructing . information
retrieval systems must therefore be moved (o describe the relationship between documents.
Each new docurent added to the collection must be treated not as a-discrete entity but must
be processed ina manner which explicitly links if to other related documents in the information
system, aflowing the document to be present not only in a singfe hierarchicaj structure but in
an interconnected web of information nodes. It would appear, therefore, that classification which
by definition. ‘seeké i expose relationships between documents, far from being redundant in

online. '

46 LETUS SUM Op

A general classification einbraces all knowledge snd  enables us to claysify
macrodocuments according (o the subject content in them. Examples are DDC, UDC, LC, CC,
BC, ete. ‘A special classification restricts itself to a part of knowledge and enables us to the
exteni of mirute classification of knowiedge in classes belonging to a conventional subjects
such &¢ physics, “chemisiry, machine tools engineering, ctc ' as well as interdisciplinary
subiects. Tt helos (o organige the micro-documents such as sronographs, gesearc'h: reports and

articles w perindicals.

~
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" Most of the general schemes of classification came into existence at a fime when the
concept of documeniation and information services were unknown. Their use jwas restricted

mainly to the arrangement of books on the shelves. The advances im the universe of .

_knowledge on the one hand, and the developments . in the documentation techniques on the
~ other, extended the apphcauon of classification. The genera] schemes, mainly enumerative in

sttucture, lacked the necessary resilience and flexibility to take up the additional respon51b111ty .
Their defects and inadequacies became too glaring which applied to the purposes of f
classification, especially microdocuments. The special- schemes of classification allows for
minute classxﬁcatlon 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 concepts and terms used and sought by the spec1ahstq in the field.
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4.8 ASSIGNMENTS

2

Identify a special area of knowledge where a special scheme of classification is not available

D and design a scheme of c]assi.ﬁc;_ltion suitable to it.
Give a brief account of the'problems faced by general and special cla551ﬁcat10n
schemes w1th possible solutions through new designs, methodology or principles. .
4.9 MODEL EXAMINATION QUESTIONS

ESSAY QUESTIONS

1)  Trace the recent Idevelopmen't_s in the organisation of classes in UI?C.

2) '..Crltlcally examme the ments and demerits of the seventh edition of colon
CldbblﬁCdllO]’l .

3) Dlscua.s the need and purpose of :-.peCLal classification schemes and briefly descrlbe
any one spechﬁl classification 5cheme you have studied.

- I - SHORT NOTES
a) | Library of Co'ngress Classification o~ ) 9'**;
| b) Bi.bli.og.rz;phflc Classificition’ ' : / '

¢)' . Electronic Dewey
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5.0 AIMS AND OBJECTIVES

This unit introduces to you the Universal Decimal Classification, one jof the mbst_ :
‘widely used classification scheme through out ihe world.



. Afté_r going througl this uni_i,__you will be_.'_i'n" a 'p_'oéit'_iq'n to e Y

T .. trace the.geneSis,_'devel\_c’_ip;nel_]t,' featiires and pi'ihc'iﬁlés of UDC SRR

- describe the St\.ruc'tu're and _fe-at'l_i_"rési of notation' of uDc

- discuss the variety of auxili:iry'tabl__es and signs cmpio’y’ed?in UDC o

- explain the wider usage of UDC and the manuals brought Gut to promote the use of

UDC in LICs.

5.1 INTRODUCTION

UDC 15 one of the most important and general schemes, ' of li.bllary classiﬁ"c'_ation. The

scheme was developed on thie basis of Dewey Decimal Classification and first published in the
year 1905 entitied Classification Dc(_'imaf:e- Universelle by Paul Otlet and Henri La Fontaine. . :
This schemme is revised and updated from time to time by International Federation for Informiation . . -
and Documentation (FID). The scheffie is very widely used in most of. the Special’ L_ibfafje_s’_' o
- and Information Centres and also by bibliographical services through out_the world. The

~scheme possesses certain distinct features and notational techiniques 6 as (0 meet the ever-

growing needs of the 'user_'_l'ibra_riés_ and information centres. Let. us, thercfore, discuss the-

qualities of notation, auxiliary tables in UDC and its wider use for classifying and systematic |
arrangement of documents on - the shelves and entries in bibliographies, and Indexing and -

Abstracting B'u_'llletins.

5.2 GENESIS AND DEVELOPMENT

The credi_t of using .decimal.fra.ct.ion. notatiofi for the first time in l‘ibr:;u'y c_:lassiﬁCalioh
- goes to Melvil Dewey, the .author of  Decimal Classification publishéd in 1876.- The value of ..

this schemé was soon recogrised and its use rapidly spréad to the continent of Burope. In

‘the year 1895 the first International de Bibliographic (1B) 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 Genera! Assembly in Montreal, 1986 agreed.

to make change by incorporating the word ‘information’. Since then it is known as - Internatiorial
Federation for Information and Documeniation although the acronym FID continues to be -

used.’

The IIB in the beginniﬁg"Sponsored a scheme ‘which was initiated by two, Belgian -
enthusiasts Paul Otlet” and Hengi La Fontaine for. the establishment of ‘a cbmpreheils_ive o
classified Index to all published information to which people all over the woild would contribute -
and which would in turn be available to all.- Aftcr examining the existing systems Otlet ahd La 7 -
Fontaine conchided that Dewey Decimal Classification which was thén in 5th Edition: ‘offered”

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

.ofaclass. "~ ¢
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Otlet and La Fontaine wrote to Dewey and sought his permission  to extend the details of _
'hlS scheme to make it suitable for arranging the kind of Index they had in mmd Dewey gave
permission to extend the schedules on the condition that the order -ef the main classes and .
"divisions be maintained and that maxinwm 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 prowdes an apparatus for synthesis or number boilding. -
In'1905 the complete International edition in French of what was later called the |Classification
Decimale Universelle was published. This edition consisted, of some 33,000 subdivisions
with an alphabetical Index of 38,000 entties titled as Muanuel du Repermzre Bibliographique
Umvermt This provided basic cIassnﬁcatlon scheduieq for the great card qunject Illldex compllecil
in Brussels by the two Belgians. :

- editions and new ventures in Japanese (l950) Spanu.h (1955), Polish (19‘)9) a

_ The First Wor_ld War (1914-1918) was a heavy blow for the activities d
.and it was not until the mid-twenties that work on the second edition was resurm
La Fontaine supervised the Humanities and Social Sciences and F.Donker Duyvi
the Natural Sciences. From 1927 onwards, * full. International Editions embod
international cooperation in additions and revisions appeared in French, Germay
together -with numerous abridged L.dlll@ﬂ‘-i in - these and other languages. ¥ D
‘tecame the Secremry Gencr'll of 1B in 1929 anid continued in that post until hlS
1959.

UDC as. we know today owes a }:u,at deal. to this glL'lt man Donker I3
tireless efforts to make it one of the great general bibliographical - classification s
found another enthusiast in S.C. Broadford. Librarian of the Science Museuin Liby
In his book on Docimentation, Bradford exhaustivély deals with UDC which he

Library. The first work on UDC was published in English by Bradford, an abridged schedule

used in the Science Museum Library entitled Classification for Works.on Pur
Science in the Science Musein Library, the third edition of which appeared in 1
of time Brltlbh ‘Standards Institution (B‘S]) became the ofﬁcm]
' brmgm0r out UDC in Envhsh

5 2 1 leferent Edltlons of UDC

As pomted out earller the first Lomplete edition was publlshed in Fre
Manual du Reportoire Bibliographigue Umur'.a!e The second complete ¢
French, was published over-the years 1927-1923 had'the title Classification Decimi
and indication, of the ‘change of emphasis’ since the first edition. It contained

- ¢lasses enumerated- in its tables and substantidl alterations were made in the
Science and Technology. By this time it became the most detailed- and flexible
schenie éver published for use in specml {ibraries of every kind. In 1934
edition in German, entitled Dezimal - Klaasrfzcanon was begun and was com
making it volume index was published in 1951- 19‘33 The BSY which took the
for the publlcatlon of UDC in English began in ]94'% and the pubhcatlon of ¢

“was expected to be completed by the end of 1977. It constitutes a British

'[000. Other  full editions under preparation include revisions of the Germ,

(1961)
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In addition 1o the above mentioned fuil editions, abridged editions of the whole UDC
Jhave been published in 13 different languages. The first British abridged edition was published
in 1948, the second edition in 1957 and third edition in 1961. Multilingual 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 devetopment 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 {ull and abridged editions, This medium edition contains about. 30% of the
full wbles. The Intcrnational medium editions o German and English versions were expected
1o appear in 1977 with the French editions following shortly after. But the International Medium
Editions (IME) English Text was brought out by BSI in 1985 (BS 1000 M: 1985) in two parts,
viz.,, Part 1: Systematic Tables (1985) und Part 2 : Alphabetical Subject  Index (1988).
(Pleuse refer to Unit which deals with salient features of IME). Special subject editions were
brought out m Nuclear Science, Mining and Metallurgy and Building. These editions are
usually baszd on the practice of . larger library system,

5.2.2 Organisation and Revision

The de\re!opm..m and maintenance of UDC is the responsibility of FID. This is exercised
through its infernational commitice on which ail nationai member committees are cntitled to
be represented. The overall control is vested in the Central Classification Committee FID/
CCC consisting of FID Secretary General and editors of full editions of UDC. Each member
nation of FID may have. its own national committee for bringing out editions in the fanguage
of that country. In addition to these commitiees there are national and international subject
committees. The International Committee repott to the FID/ICCC zmd the national subject
- LOI‘I‘!ITH{{ELS 1ep011 to the national commitiees. )

Proposal for revision or extension cenerdiiy comes from the users of UDC. A proposal
forwarded through the national commiitee or by individual users is first considered by the
editors who are. in constant touch with FID office at the Hague where an upto date minute
master copy of the COlTlpIt.lL UDC is maintained. The proposals are then sent to the headquar ters
where they are studied Cdrefully to see that it does not clash with any existing or. proposed
schedules. if the’ propom{ 18 acwpted it is published as a P-note. These proposed alternations
- are made pubiIL and- lie on the table for four months during which time-any user of UDC may
comment on them. If no comnients are recetved durmtr this four month permd the proposal is
dcemw o be accepted and the q:,hedui(, becomes part of UD(‘

Every year P-note& are p-rogrcs'si_vely cunwstated into thre_e year" volumes. The process
- of revision in UDC is continuous and it is both a source of swrength and weakness.: The new
- schedules proposed by the user is scrutinized by FID/CCC (o ensure that the proposals are
sound from the classification point of view. The procedure that is followed, before accepting -
any propused schedule as official, is a long drawn affair. Jt takes nearly two to ten years for
accepting a proposal and in the dynamic and fast growing disciplines  like Sciences and
Technologies the proposed schedules tend to become out-of-date before they are accepted -as
official and incorporated in the master scheduie of 1 rDC
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523 Managemenﬁ: of UD{(

The UDC maﬁagcd by the organisaiion founded by Otiet and La Fontaine|known since
1937 as the Federation International Documentation {FID). The official Janguages of F1D are
English, French and German. FID works in ciose co-operation with various national [organisations
whichin turmn have various consultative arrangements with users of the scheme. The|classification
division of FID maintains a compiete master version of UDC which consists of the text of the
French edition of 1927-33. 8

© The published editions of UDC in. various languages are issued by the member
organisations in various couniries with the authority of FID. The Scheme is under confintions
revision.. The proposed amendments known as P-notes are circulated by FID 5 subscribers
for comments and suggestions. The suggastions and amendments received from the users and
cxperts are considered by the FID. The accepted suggestions, amendments will | become the
authorised versions of FID when published. The published -amendments arc incgrporated into
the language editions of UDC. The published amendments “become known a;‘ ‘Extensions
and corrections’. . ' '
The English editions both Tulf and abridged of UBC is being brought by British Standard
Institution (BSI) from time to time, BSI operates a comitiee structure in which interested
orgasnisaticns arc represented for formulation of revision proposals.

L

.3 FEATURES AND PRINCIPLES OF UpC

5.3.1 Feafures

It must be stated that UDC is a practical scheme based on the demands of pamphlets,
reposts . and periodical literature rather than on the framework of a theory. Although the
scheme is based on BDC, it cap claim to be the first ‘analytico-synthetic” library ci:lassiﬁcation.
It lays more stress o achieves co-extensive class number, i.e., detailed specification ihan
the achievement of a sequence of subjects for Dpt.mum helpfulness. It avoids|a lacunae of

_humerous c]awimdtlon schemes by providing a standard system covering all the disciplines and
1y be used in any type-of general or special library. It is a geperal classification scheme
and it'is not a bundle of special classification schemes but an integrated whole

The Scheme reflects exhaustive enumeration in the schedules with due provision for
synthesis orcoordination. It is amenahie to adjustments to meet special needs. This is possible
because the citation order in any given class allows alternative treatments. The usé of synthetic
devices like Colon () peu‘ﬂ]lb coordmation of concepts in different permutations, thereby
minimizing the rlg;dl[y in the etumerative classification schemes, The notation o UDC is
international in mture so that a file organised by 1t makes sense in any language. An |intemational -
body for its maintenance and revision with the full cooperation of s users guarantees the
continued existence of the systemt as a current and up-to-date one. The terminology used in
UDC helps as a co'nplenenswe \er)(,,ibuic.ly of terms with indexing purpose.
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532 Principles

1)

2)

N

L=}
—

_ UD_C is based on the f{ﬁl;uwing principles:

1tis a Li&&s&;lfﬁu&ll(}ﬂ in the strict sense depending on the analysis of idea conient, so thd,t
related concepts and groups of concepts are brought together and the arbitrary and often
haphazard systematization of alphabetical and other arrangement is avoided.

It is a universal classification in that an attempt is made to include in it, every field of -
kiiowledge, not as a patch work of isolated, self-sufficient specialist groupings, but as an
integrated pattern of correlated subjects.

It is a uaiversal decimal classification constructed on the principie of proceeding from
general to the more paiticular by {arbitrary) division of the whole of human knowledge
into ten branches, each further sub-divided decimally to the required degree.

It 15 essenrially a practical system for rotrieval of information in which the order of
subjecis is not of much importance than the provision for detailed specification.

* also ?f‘ccr‘u ke principle of mutually exclus,w\, cla%%s col]ogat:on of related subjecty

cand censistency of app oroach.

1o a certain extent it has fried to remove national and  racial bias by 1emcwmg these
factors and preferring commen facets. Bu still it is an cssentially “Western-oriented sysiem.
It neglects oriental religions systems; pl idosophies, cultures and social sysiems.

ts notation consisis of Endo Ambif‘ Numa,rans Aused decimally whick allows infinite
hospitality to subordinate clagses. -

it employs certain notational technigues by which it is possible to lmk sitriple main class
etther with other  main number or with JL'XI!!&H?S wndicating place, tirme and. simidar
commonty used caiegories.

34 STRUCTURE OF UBC |

As this scheme is bas f‘d n DC the order of main classes and main divisions is almost the

same that of DC. . The nowtion is slightly different and therc 18 no three figure minimun-

i UDC. Thus 5 is Science, 53 Physics and 531 Mechdm The outline of the main classes

denoted by decimal {ractions is as follows:

0 Genoralities: Methodology, Documentation, Scripts, etc.,
i Philesophy, Me mpuyasc , Logic, Bthies, Psychology
2 Reil v Theology.

3 Secial Scieaces: inchuding Statistics: Law, Education, -

e ?m‘e Science, Mathematical and Naturzh
6 Applied Science; Medicine and Technology. ‘ -

3

The Asts, including f‘nchwwal:re, FPhotography, Bntertainment and Sports.
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5.5.1 Qualltles of Notatlon' '

8 L1terature Belles- Letters

9 Geography, Blography, Hlstmy

After the pubhcatlon of Internatioml Medlum Edmen (IME) in 198‘5 the main class
Linguistics has been transferred (o Literature main class 8. In the outlme of main classes

the final zero is not used.to gwe three ﬁgure minimum. In celtam cases, it is us.,d" with some
- meaning. For example: : - :

3. Social_-Scienees.' _
"33 Political economy, Economics

330  General concepts of Economics

55 NOTATION OF UDC

The notation consists of Indo- Afnbic numerals used decimally.. ‘In addition, several

other signs are used to introduce common facets. The classes are. d1v1ded from general to
© . specific: The foilowmg cxample will reflect this proeess of dmsmn o

._3_ _Soeial— _ _

34 g urispm’dene_e, I;aw, Legislation
343 Comital Law

3438 'ec_noiogy. |

343 81 _ Peni_tentiary _establ'ishments, institutions '
'..3_43.8]9 _ cher_pen.itent_iar_‘y estabiighments :
- '.'343.'8]9.2 “For women and young g girls

For the sake of convenience, the 1n1tm] decimal pomt 1S Ol‘l‘llttEd A point is. msened 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 paralle] division of 91 and

the (4) o N aux1lm| wes, e.g., 9} 44 Geogmphy ot Fran(,e the posltmn of the pomt varies.

- The fellowmg quahtles are evrdent in lhe notauon of UDC. These are br1=ﬂ_y described
'below o : : : : .

1). . .".Subel;'dinatien to. Order: The notation reflects the process of division from general to
~specific and subordination te order. . The above example demonstrates this order. But
- because of enumerauve namre and hmned base, the class number f01 mmute subjects is
' lenﬂthy '

C2) Slmpl|c1ty The -main schedules are denved on the basis of lndo—Arabie numerals alone.

Bul. for common. auxuharles and speCIal auxﬂlarles a number of indicators: were used

u
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8

- it allows altematwe arrangement of subjects Thrs quahty is achleved

 which make the ﬁbtation m'ixed “Thus the notation: undoubtedly bec'orrtes c':ompliceted_';-

in nature. As a result of the‘use of several mdleators a deﬁmte ordmal value has tobe
awarded for each of thet;e non numer’ﬂ symbols ' . '

. Brevity : As stated elsewhere the notatlon is far from brref Thrs quahty suffers due to-
~ small base of ten Indo- Arabic- nunierals - as ‘decimals’ and poor allocation of numbers to
' c1asses M'my class numbers in UDC exceed six digits in length. Because of poor

al]ocatron extensive and dynamic subjects got less number of places than relatively
restricted dI‘ld static aubject% The purpose of several synthetic devices is to . achieve
co-extensive class number, and as a consequence the class numbers tend to be very

_len«rthy

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

_plaeee industrial pmducts efc., to extend any array. Sometimes.zero is also used  to

represent array of classes. e.g.: 308 Sociography; 408 kinds of languages and dialects.

~Infinite hospitality in chain is achreved due to decimal fraction notation. This i is also

possible due to several synthetic devrces with different sngns which give the notation
faceted quallty - :

Flexrblllty Another notable qudhty of notation in UDC is its ﬂexrblhty in the sense that E

B by the use 01‘ drstmct sngns as fdcet mdrcatcns- so that the facets may be in different -

ordErt; B

i) _ t_he'use of colcn.(:') asa 'generzil-'link_i'ng stgn |

i) the use of intercalating dev1ces fer gene1al mtercalatlon ( ) and “ “for mterealatmg_'

space and time facet'; '

iv) the point of view numbers. ' The. foilowmg example shows the - hlerarchle‘; and

._flexrbrllty in construetmg clags numbers using dﬂ‘ferent crtatlon orders

63 . 'Agricu[ture-: )

632 Pl_'ant_cl_is_eases, pests. LT
632.9 . . Pestcontro} -
63293 . Methods - S
1632934 " Chemical Conurol - -

Ekamlﬂé:" C-"?entt'cctf -c'outm! OfPGSrS fh Ih(lia- T

632.934 (540)' © Pest Control Method‘; - Chem:caf Centrol - Indld

or 632:93 (540)4° Pest. Control ~ Met_h_ods - Chem_ical Control - India

05



_63u2.934 (540)  Diseases, Pests - Control - Methods - Chemical Control - India or-
-632.9(540)4 Diseases, Pests - Coiitrol < Methods - India - Chemical Control or
632.9(540)34  Diseases, Pests - India-Methods - Chenical Control or

632 (540)934 - Disecascs, Pests - India - Methods - Chemical Control or
63(540)2.934 Aguculture -India-Diseases, Pests-Control Methods- Chemical Coniroi

5.5.2 Synthesis and Mnem@niets
The scheme provides the moest powerful synthetic  apparatus available’ in series of
commen and spef‘lal auxiliaries which act as systernatic mnemonics. These auxiliary tables are

' supponed by a series of signs of -.,ombmauons and indicators.

The foiiowingsymhctic devices are employed in UDC:

Sy_mbﬂl Names Significance
+ Plus sign -~ Documents deating with two subjects
! Stroke Doctments covering several topics Whi.c_hl agé’(:ens.ger:utiv_e' in UDC
. Colon_ | Relationship between two subjecis

N
[ | Square Brackets Reiadonshl.p sign uced when one of WO sub;eci.s 15 {)bku,«, y uf
' secondary importanoe

Common faceis:

= S Equal sign Language subdivisions
(A Parenthesis Suhdivisions of form
oo fnverted Tirne facet,
Commas
(1/9} Parenthesis Space facet
00 - Point double Zero  Points of view

Special Auxitiories:

- Hyphen
0 Point Zero

Apostrophe

In the strict sense of the word all the above do not represent synthosis. The use of
alphabetical device does not at alf represent svntheiic principle: But ihe above signs and auxiliary
schedules .do provide extra-notation strengih for achisving co- eatensive class number.
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5.5.3 Starvafﬁgn Policy

The notational techaigues in UDC have greatly C"‘I"lrlbdtud to.the flemblllty of scheme
Tts bias towards Science and Technology is clearly evident from the schedules in AEE and
IME. In order o meet the requirernents specially in Sciences and Teclmo logies  starvation
policy has been introduced for future development of the scheme. '

Starvation policy means that a piece of notation which has been superseded by a new
schedule is to be Joft unused for ten vears. After ten years the said notation can be used again
with completely new meaning. Changes in the overal] structure of scheme can be possible
if there are vacant notation in which to be accommodated newty emvrgmg sub;ecis This is the
reason for transferring Class 4 Linguistics to Class 8 Literature in IME After ten years the
vacaft notation 4 can De used *’of new disciplines.

.,

5.5.4 Bias in the _Schedules

You arc aware that UDC is based on the 5th Edition of UDL Therefore it has inherited
the basic structurs with all ity faults and prejudices. Consideration efforts has been made by
the promoters of UDC 10 neutralise this Western bias. But they could achieve very little success.
The best example of bias in UDC is Religion main class. Christianity has been given undue
importance ncglecting other major and oldest religions. UDC which 15 intended for world wide
use cannot continue with such bias, which is totally wnacceptable. In the IME you will find
that the digits 22/28 have been allocated for various aspects of Christianity and only 29 has
been aliocated for other religions of the world. The same is case with the main class Philosophy.

Oriental philosophies especially bran‘,h\,s of Indian Philosophy find no place in the schedules of
AEE and IMF : -

5.6 AUXILI %RY ”HFBE}LES E\I U@@

The auxiliary schedules provide mznximum synthesis in UDC even though the bulk of .
the schedules are derived on the basis of enumeration. These may be divided into two groups,
~ viz., the common amliaries and s pecial auxiliarics. 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 represantatzon will give a clear view of these two  types of
auxiliary schedules;

Main Scheduies ' Auxiliary Schedules

In whick are sel-'dut; Iﬁ which én‘e set out;

Main divisions O to 5 | connecting signs and

and the various sﬁeciai ' 1hé common auxiliaries’ .
-4 (Table () @) to (i) |

some of these auxiliaries are resiricted in application while others may be used
- frequently.



5 7 WIDER USE OF UDC

. The use: of UDC is qulte 1mpreqswe Its present posmon in Europe is remarkab'ly
encouragmg 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. another forty

. thousand in Poland. A scheme which has- orlgmated in Western Burope is now widely used-in o

" Eastem Europe It is also widely used.in Latin America and Japan. In France Italy, Spain - -~
- and Portugal, UDC is covering more ground espccm!ly in Technical - and Umvemty Libraries. =

- According to G.A. Lloyd, it has been estimated that: some 20,000 copies ‘of the Abndge Edition " -

(BS 10004) have been sold in countries as well “as: in Engllah speaking .countries. In the

develepmg countries of Asia and Africa interest in thé use of UDC is steadily growing. In-
India many spec:al hbranes use UDC for shelf : arrangement and also in Indexmg and Abstraetmg'

. Serwces

Anothef'l'm'portant fact is that the medium edition of the UDC pijbli'shed:_ip German. -
prepared by the German Classification Committee. was intended to serve as a master edition o
* for translation-into other ianguages 1t has been furthier estimated that abeut 170,000 copies

" of the full edition of the schedules in English language are in the hands of various libraries and
© its continuing influence is considerable. The efforts made. by such experts’ as J.E. Wr:ght

-Chairman, British Standard Institution’s Committee OC/20/4 in keeping the schedules upto

' date by revision is -also contributing to the widespread use of UDC by the libraries in the

. world. *In addition to Libraties and Information Centres using UDC, several Indexing and
Abstractmg Journals and Services use UDC. J. Mllls has studied the Ahstractmg and Inde‘{mg. =

- Joumals and serwces using uDpC.

| . | 5 8 SALIENT FEATURES OF ABRIDGED
ENGLISH EDITION (AEE) (1961)

: In Umt 4, you have been bneﬂy mtroduced to the genems, _deveiapmenl and sahent
S features and principles:of UDC. This Section deals - with the sallent features of AEE. 196[ o
o The AEE, 1961 (3rd Edn. Revd.) was. bought out by British Standards Thstitation (BSI) in
- response to widespread demand for comprehensive - short editions in English. This edition *
.. serves as‘a manual for classlfymg books and other documents in small and medium - ';med-_ A
hbrzmes S : : : DU A

The foilowmg sectlons deal w:th features AEE nature of au.‘uhary notatlon use of auxﬂiary._' .
'_ iables and special auxlharles Wiule censtructmg the ciass mimber you have to follow the =~
" Citation otder and filing order which helps - you ‘to. arrange  the .books on the. shelves. Thne '

'. : 'Alphabet:cal Index appended at the end helps you, to locate a chqs number i m the schedules
- I) Development of Abrldged Edltlons in English

.'- . In response to the w1de spread dem'md flem several qua.rters for a enmprehenswe shert
editions. in _English, abndged editions are - Demg brouoht by BSI, the official agency. The

":abrldged édition BS 1000. A was first published i1 1948. The- second-abridged edition with _
"'radical revision was brought out in_ 19_57 The third ab_ridged edition was brought cutin 1961,



_which took into account of the améndments listed in ‘Extensions and Corrections to the UDC’
during the four years 1956-59. ' o ' '

2) Contents of AEE

The AEE, 1961 provides a brief note, on DDC and UDC. It also provides general
. introduction to UDC followed by history and availability, development and revision, principles,
structure, notation, - auxiliary 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 detatfed schedule for each ~of the ten main
classes. At the end an alphabetical index is appended. ' '

.3) . Auxiliary Nata.ti(m

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

to all parts of the schedules. These serve o distinguish not only thé finer details and
complexities of the subject matter or content of a document, but aiso the language or other
* form in which it is presented. : S

-4} Tables of Auxiliaries

Auxiliaries are means of eliminating - repetition in all parts of the printed main schedules,
in that the group contain recurring and general subordinate concepts such as language, be_rm,
place, time and point of view, etc. AEE provides for these tables of auxiliaries starting from
page 10. The use of these auxiliary tables are briefly presented to you in the following subsections.

Connecting Signs
Common Auxiliaries of Language
Common Auxiliaries of Form

Common Auxiliaries of Place

L T S e

- Common Auxiliaries of Race and Nationality :
-Common Auxiliaries of Time
Alphabetical and (non-decimal) Numerical Subdivisions
Common Augiliaries of point-of-view

[ R

5) Cenmfecﬁng S_‘igns
-These appear 1 the scheme in the following order;

(a)  Additien and Conscentive Extension sign = and/

-The plus sign + (plis or ‘and’) may be used fo connect the notation. for two subjects
which are comraonly associated or the same broad subject in different aspects for which no
- single number exists, e.g., 32435 Political Scicnce and Public Admisistration; 575 + 613.
Genetics and Personal Hygiene; and (540) + (510) + (520) india, China and Japan.
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The stroke /. meanmg “forfn ... t0 ..." is used to join consecutive UDC numbers denoting a."-
range -of concepts which-collectively form a broad subject or branch of knowledge for. which’
no smgle piece of notation exists. In the process of division, some lmportant links have
been miissed. Then the / can be very useful to connect m!ssmg links, e. g " '

42/49 Languages and Dlalects :

- 69/68 Manul?actures._.

" '(bi -Relatlon Slgns

) These are (colon) (] (Sq.uare bracketQ) and L: '_(douljle Colen) _ ) '
Colon" |

The colon sign is the most 1mp0rtant of the connectmg symbols and w1dely used 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-Classification. This device is used to achieve 4 phase relation. For example,

| 633.1:551.58  Effect of climate on Cereal Production
- 331, 892:676 or 676:331.892  Strikes in Paper Industry -
32:35 Comparative study of Political .Science'and-Pubiie Admilt-isrral‘ion

- The device may be used to Pombme fom from dlfferent facets of the same main class
For example- . _ o _ . ' '

005.5:027.021 . Infurmation Services in Technical Libraries. .
361.92:362.8  Flood Relief Work by Youth Welfare Clubs.
631 86:633. 61 ' Organic.Ferri!iserS and"Sugarcane Yield.

or this devnce _may be used to enumerate the. foc1 within a faced by usmg the schedule'
.fmm another class For example :

338 962:661. 1(540) Large ./S‘cc.lle Glass .’nduslry .in In.dia .

331 L6694 Industrial Relations in Steel Indusiry

664.8:634.3 - _IPresen.rla.;z'(._Jn_-qf Citrus. Fruits 7.
S_quai'e Brdekets [ ] o | |

Th]S replaces colon when the second elass number represents a subordmate coneept of .
Whlch no separate entry is required by reversal®: This is used-as'a means of mterca}atmg .

; changing the facet order when the normal means " of subd1v1510n would be by means of the-
colon For example i
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. 015(540)[3 i_] o | Indian Naﬁi:ma; Bibliography, Statistics .,;-f_
It also allows intercalation of any _faéct at whatéver point in the citation orders requifed.
331622.343]1 .895. Economics - Copper Miniﬁg Industry-Labour-Lockouts
bf 331[622.343]..895 Ec'onomics-'l,abour—Copper Mining fndustry Lockouts
620..1.?2[669,13]“ Material testing-Tensile test (for cast iron)
or 620.1[669.13]72 Material Testing (for"cast iron) Tensile test )
In the 3rd abridged English edition of UDC it has beenz. suggested that th.is dewvice ‘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 ambiguity. can be eliminated. For example,

09:-294.3(05) Manuscripts and Periodicals ahout Buddhism.
109429431 (05)  Perindicals about Manuscripts and Buddhism.
[297:2941(540)  Islam in relation fo Hinduism in India.

Oouble Colon (:2)

Fosket suggested the use of double colon : in certain situation while 1ndexing a
document. He states that ‘Colon  is widely used as a ‘Pivoting™ device for generating
additiona] entries by reversing or cycling. Once the index has generated the original class .
nuinber, cycling is a purely mechanical task which can be done by a clerical worker or a
machine. There will, however, 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, '

635.9::582.734  Ornamental Roses

__ If the Indexer did not think it necessary to make entries in the Botany section for individual
- planis specified in Horticulture, double colon can be used s shown in the above cxample.
This device eliminates to make additional entry under 582.734.

Common Auvxiliaries of Langnage:
This 15 employed to specify the language in which the: document is wriiten taking language

number from Class 4 and replacing the 4 by equals. This device is u;c.ed rather as part of the
~description of a particular book than as part of the subject. -
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5.-.1_-.6(03):é0_: : _' Emyclopaedra of Saence and Technolog); in Engltsh
22. ﬁ5=9483 \_ The Brble m Telugu Tmn.s!atwn o .
633 88(038)-—20-914'% Enghsh Hmdr Drcr ona!y ofMedrcal Planzs '

) "Common Aumllarles of Form ((} )

The form divisions correspond to the Standard subdmswns of DC -but are. used in

" Parenthesis: These are - listed in . some detail: Tt~ mostly consists of outer . forms of B

= ‘presentation. Theory and Phl]osophy, study and teachmg are excluded and (091) historical

L -presentatlon is the only inner form For. example o

027 5(548 4)(094 5) A P Pubirc Libraries Act o o
54(09) ;' H:story of Chemr.srry ._ h | |
3(048) | -Socral Scrence Abstraets '.f . -.: R LR
. '-.._V'IZCommon AllellaI'IeS of Place (1/9) = o AN

These dmsmns -are based on the numbers from DC S 900 c]ass The. schedule not"

7 -only contains usual political divisions but also several other sub-facets of space such as zones, _ _
orientation, physical features, etc. - These may be used  as primary facets. Relat:lonshrp. e

‘between countrles may be shown by the -use of colon wrthln brackets For exampie

| 027 7(540) L '-Un!.‘f"?r_»‘".!!yi.!.bra'r;es in Indra R ' : o L
327(540 51“) o o & Fareign Relaﬁorts between fndia Cht"na. i

" When the ge’ographibal or 're ional aspect 1s empha31sed entry may be under the aux111ary

L VWhICh the. precedes the main number N

--'-'-__:(540)-38,8.9_‘- o Jndran AIF Transpont Syrtems o

:(5"20))347..772-_ -ﬁ' Japanese dee Mark Laws .

) , In certatn cases the pIace can also be usecl as mtercalatmg devrce ie., to be mserted into
o the mlddle of an ex1st1ng plece of. notatlon to ehange the- f'leet order

329 14 = i o .Commumst_'Parry
329(-540).1'4_' B C‘JnunumstParty of India”
_;Orlentatlon‘ .' N - A
622 33(54041) '_ :I-';css'f'Mins;g.';};"Es;g_:eén'negions'ofr%ﬁré L E
| 635;-.0(540-18)._. o fjt..p_a;ﬂes_ra_;;r;;;s;s}ofmh EastemRegwns in ;;dr:a:;_ _.ﬁ .



Lo

. Political and Admmfsrmﬁve 'Uﬁfrs.. RS

027 4(5484 202) Publrc Lzbrary Ser'wce in Ruml Areas ofAndhra Pradesh SR

353(548 1 201) B .._.'_Mumcrpal Towns irt Tamrl Nadu
. Phys_rogmphw Desrgnatmns;
63167 (282.5:548.4). ’Car'mx Irrigation in Andhra P;Jaaesh' |

_633'.1?-(-9,5'2:548_.'2)  Cultivation of Mrttez in the Semz-Arrd Regtons af

" Karnataka

Common Auxrllarles 01' Race and Natmnallty

These are based on the common aux1har1es of language -and ‘may’ be develoPed from
the linguistic schedule. These serve to indicate racial aspects of a subject denoted by any
precedmg number. Thrs facet rs of lrmlted apphcatton in nature, For example

301 16( 914.3) - S__tudy c_:f Soc.'.a{ Relatwns_ramqrtg Hindu-s
392.5 -(=9_24) . Marfiage Cu.rrorns of Jews
$325.48 (:96) The R:se of Independence Movement among the Afrtcans

' Common Auxrllarles of Tlme “...’_’_._- 8

These are used to indicate the penod covered by 2 work .or less’ frequency the date at_
which it appeared Years, months and days can all be shown i in logical sequence. Centuries
.are indicated by the use of two or three figures.. Dates of B.C. have "minus signs prefixed.

" There are also’ many -other sub-divisions of time as - seasons, months, days hours and even
minutes, The complete flexrbrllty of time facet in UDC is very useful. A minimum of our
ﬁgures is observed for smgle years three for decades two for eenturres For example '

'“198101 2 26th January 1981

"_“072_7” .. (ADTD - _:}- I SN
,0004”. - (AD4) . -
S - the 1980

o9, ' the 20th Century ~ -

' “01” . s _ the‘2nd Century. AD

.. As stated a]ready, dates before the blrth of Chrlst are prefaced by mrnus srgn

00327, 32 B C “ 02” the 2nd Century B C. "For other perlod embracmg séveral

"centurres decades or years are denoted by the 1n1t1al and ﬁna] ﬁgures separated by the (/) srgn -
-For example : : ST '




“04/14” Middle Ages

- “I8/19”  19th to 20th Century

Other aspects of time facet are accommodated in “3i7” “31” past, present
example,

321.-7(540)”313" The I’future of Paritamentary Democracy in _India.

L3237 mclude seasons, months of the year, peace time, war tlme work time,. etc.

For example .
' 3‘5.07(548.4) “372“. Government offices working hours in Andhra Pr.

The digit “4”. Age measured in vears. For example,

adesh

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 ang periodicity. The second - digit| shows the unit

of measurement, e.g., “54”7 Monthly, “54-02” bi-monthly. 05(340)54"-02" Indian bi-monthly -

. magazines. The digit “7” representis phenomenological division such as “77
e.g., 338.62:621.33 (548.4)*731" uninterrapted supply of ele(.tnclty to Jarge indu
. Praclcsh

”»

spontaneous,

59 LET US SUM UP

The genesis and deve[ofpmenl of UDC 1s an important landmark in

the history of

classification schemes. Even though the scheme is primarily - based on DD( (5th Edition),

the promoters have included -several notational techniques to achieve analysis

; and synthesis

of a class number. The features and prmcnples of the schcme have greatly contributed to attain

mternatlonal status.

- The introduction of decimal fraction notation; several signs and symbols to
- aspects of a subject have greatly heiped the synthetic nature of the scheme

indicate various
The several

common'and special aux111arles provided in the echemc great'y help to achieve coextensive

. class numbers.

The revision and wpdating policy of UDC and its publlcatlon in various
full editions in important languages of the world have greatly contributed for ith
acceptablllty by libraries, and information centres through out the world.

s wider use and
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511 MODEL EXAMINATION QUESTIONS

I ESSAY QUESTIONS
1) -Disc'uss the structure of UDC with suitabie examples.
- 2) (Compare the st'ructure of UDC with that of DDC.

3) erte an essay on the restructurmg of UDC and trace out the’ recent developments
- that are takmcr place in reorganisation of UDC.

T . SHORTNOTES - o
a) Starvation Po_Iicy__

'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. - _'
Afte.r studying this uz'ﬂt,. you should be in a position to '.

_ .' explain the meaning of Subj_ect indexing -

- cle.scribe- various imethods '.of 'Su'bject indexiﬁg processes

- distinguish the generic and specific characteristics and explain their distinct fﬁnc’tions, :
and also indicate the use made of them in different contexts, ' '

6.1 INTRODUCTION

One of the important functions of an.information retrieval system is to match the
contents of documents with the users” information requirements or quéries. This emphasises
that the content of each input document in the collection is to be analysed and represented in
such a way that it becomes convenient for matching. The process of constructing document. -
surrogates by assigning identifiers to text items is known as Indexing and when the task of
indexing is based on the conceptual analysis of the subject of documents, it is called “Subject
Indexing”, ’ L ' ' '

Subject Indexing is a method of information retrieval. - Due to complexity in the nature
of development of subjects and in the way. information seekers go about it, access to relevant
subject at any time needs efficiency in recall and. relevance. Subject indexing in general
leads to access through term control. “The subject index should help leading a searcher from an
unclear or a rough statement to an extensive standard one. The system of control of
searching should be such that a searcher is helped to arrive ata statement compatible with the
information base that is* being searched. This is done by either’ broadening or narrowing
down the concepts given in a statément of the searchers. . - o

Indexing operations have been performed intellectually by human indexers for quite a
long time. Automation systems have been developed comparatively recently where text analysis
and indexing is performed by computers, However, the basic tasks iionVe_d n indexing is. |
the_sa'me, that is to analyse the content of the given document, -and 'repl‘ss_entation of this
analysis by some content identifiers or keywords. Lancaster mentions that the process of subject
indexing involves two quite distinct intellectual  steps, namely, Conceptual Analysis and
Represenfation.- Although the methods for representing the contents of documents. vary from
system to system, the analysis of the subject 1s the same in each case. In subject classification,
the basic objective to arrange the documents on the shelves according to their subject contents.
The resuif of the conceptual analysis is represented by some artificial tanguage or- notational
symbols.” A niumber of such systems, viz., DDC,UDC, LC, CC, etc. have been in use for quite
& long time. ( These schemes ate dealt clearty in Unit-4; Classification Systems: General an_d
Special) N , ' - '
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In subjeet 1ndex1ng, the basic objective is to match thc conténts of documents w1th-.

,the user’s queries and thus, the product of the conceptual analysis 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 subject index entries of documents. In

“order to standardlse the task of choosing appropriate keywords for generation of index entries,
a number of vocabulary control devices have been'developed. Examples of such devices include -

thesaurus, classaurus, thesaurofacet, etc. These tools help the indexer to choose the most

~ appropriate term to represent the subject at the stage of indexing, and also help the users to '

_plckup the most approprlate terms while formulating thc query.

6.2 SUBJECT ANALYSIS

By the terms ‘SubJect Ana]ysrs we mean the analys1s of the thought contents embodied
in a document. An author puts forward his/her ideas in-a document, dnd it is task of the subject

 indexer to determine specifically what the author wanted to say in his/her work. Subject
analysis means the presence, identification and expression of subject matteér in document texts, .

databases, controlled and natural languages, information requests and search strategies. The

most difficult part of subject indexing is in that phase where the indexer, who is not necessarily

Ca sub]ect expett, tries 1o summar1se the contents of the whole document w1thm a few words

Certain. guidelines have bccn put forward in the llteraturc which gmdf' an indexer in

determining the content of a given document for the purpose of indexing. These guidelines are

‘actually a set of questions which the indexer has to keep in mind while examining a given
~ document. Once answers to these questlons are found the indexer gets an idea about the subject'
~matter of the document :

Followmg are the questlons set by BS: 6529 -which 1llusirate the general factors to be
considered whlle dctcrmmmg the subjcct of a document

1) _. Does the document deal wn:hr a spec1ﬁc product condmon or phenornenon -f? N
. 2) .Doles tne subjcct contain an uctlon concept_, an operanon or a p_rocess ?.-

3 ' _'-Is the subj_ect aﬁeeéd by th_é_ action idehtiﬁed 7 | '_ o

'4)._ _Docs the .document deal. wi.t_'h the Etgent of this ectton ‘?.'.

5) Docs it refer to particular means for accornphshmg the action, i.e., specml rnstruments
S techmques or methods‘? o

6 _Were these fact_ors conSi_dered in ‘the concept.of a_ pa'rtiéulnr location or environment 7

) L Are any ‘ind'epende'nt or dependent variabl'es identiﬁcd ?

'.8): © Was' the subject considered from a special viewpoint, not normally associdted with

s tha_t ﬁeld, of study, ig.,d sociological study .of religion 7

'-However, it may be notcd that most of these steps require mtellectua] 1nvolvement of :
the mdexcr and therefore, there 18 enough p0551b11|ty that two dlfferent indexers may analyse '



the content of a gwen docurment in two different ways resulting in two different index entnes
In.fact, thm is a serious drawback of a manuai mdexmg

b. 3 SUBJECF INDEXING

- In an 1deal envuonment of documem 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.
Documenis are retrieved on the basis of the cor respondence beiween search terms expressed in
a query index terms of the document. Subject indexing system, that is, mdexmg 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 to the analysed subject of each document - either manua]]y
or dutomatlbally '

6.3. l Pre~C00rdmate and Post-Coordmate Indexing Systems

Subject iuf;icxinﬂr systems have been classified broadly as Pre~c'oordinate and Post-
coordinate systems. It has already been .mentioned that the major objectives of any indexing
system 1 1o represent the contents of documents through keywords or descriptors.

Thc follt)wing tities of documenté may be Carefully examined: .

(1) Schools
(2) Colleges
(3) India
(4)  History i
(5 History of India
. (&) Hmoay of Schools in Indla

(7Y History of Schools and Colleges in Tndia

The first four are smg]e concept documents and their specific SUbjLCt cian-be repreqentcd.
by a single term, i.e., Schools, Colleges, India and History respectively. The last three are two-
concept, thlec—corlcept and four-concept documents respectively, This means that the last three
documents need two, three 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 documents cannot be represented
- by asingle index term. They require more than one index terms to represent them. For -
ins_taﬁc_e, in the seventh title given above, there are four index terms (ie., History, Schools,
Colleges and India), which are to be combined or coordinated to 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, ihe combination or coordmatmn of imdex
- terms becomes essential,
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“In fact all the alphabetlcal rndexmg methods are coordtnatmg 1ndex systems. They use .

'coneept coordrnatlon miethods. They coordiiate two or _mote.concepts to répresenta new ome .

‘that differs  from the concepts represented by the terms (individually ‘or -in some other” .
eomblnatlon If they do not do it, the- content representanon of the docurnents shall neither be-
- speelﬁe noraccurate e R ' ' i I

'\7 1) _' ' Pre-Coordmate Indexmg

o In the pre- coordmate systems, as- the name 1mphes keywords chosen through the sub_]ectj-_
: --'analy81s stage are coordinated at the’ stage of indexing and thus, each’ entry represents the full

" content of  the document concerned. Systems. like, PRECIS, - POPSI,. Chain Proeedure, =

' Relanonal Index; NEPHIS, efc. are examples of pre—coordmate indexing systems. Entries, prepared _
-_ aeeordmg to any of the pre—eoordmate systems will represent the Tull context in which the entry
. words occur, whereas in- post—coordmate systems entry under each term 'is generated without -
- any context, ie., unless all the correspondmg entries are found out, the content of the docume nt
» I_cannot be known . : :

. The 1ndex terms or: components can be combrned or eoordmated in many ways These
o will have to follow an appropriate - sequenee:which may suit the approach of the majority of the.
" . nsers. Kaiser, Coats, Ranganarhan, Farradane, Sharp, Austin; Neelameghan, _Bhattacharya and

" others Have contributed substantially towards evolving = an appropriate sequence so- that the-
“index terms are coordinated at input level whlle building up theindex file: The indexing systems- -'

L “they ¢ developed are known as Pre-Coordmate Indexrng Systems sharmg the following common o

o -'features
"('1__)'- -"{The' subjeet_—heaclings'eonslst of two or rn_any -indek terms :

(2) -' _'The 1ndex terms are arranged ma pre-determmed order ié the terms are’ pre-_ L
T '-.----coordmated and ' -
_'(_3) '--For each document profile, the 1ndex prov1des multlple entry points since a

T partlcular pattern of eoordmanon may not meet the approaehes of searchers '

_ Thus Chaln 1nclex1ng, PRECIS and POPSI are’ pre-eoordmate mdexmg systems beeause )
_}__m them the cpordmatron of. mdex terms is done ‘at the input stage in anticipation of user’s -
approaeh In’ all these, the subject. of a document is analysed into-constituent concepts and these .
- ‘concepts ‘are then represented by symbols or words used._in 'the 1ndex1ng language These. .-

-, symbols-or ‘words are finally arranged in‘a logical order following the syntax of the. mdexrn'g
: language to derive the subject formulation, Ali- these pre-coordinated subject formulations are
oA -malntamed in an. orderin the tndcx file as a key to the contenis of the document collection, I
urn the main characterlstrcs of a pre eoordmated 1ndex1ng system are 1) they are based on -
.. Subject analysis ‘of documents ii)- the}r follow some: spec1f1ed eltatron order of terras, and nr) '
e coordtnat:lon of terms is done at the rnput stage o - S

. S earch Strategy

S

In the pre eoordmate .mdexmg, the search does not 1nvolve problems The user looks '_ :-_-; )
- .-under the terms that he expects to find the . subject described with and, with a good index, <

: finds and fellows mstrucnon from hlS ﬁrst entry pomt unul appropnate documents references-', ‘ _

- 10{)|| o



have been retrteved Both the- mdexer and the searcher shou]d understand the mechamsm of the_i..

+. system — the -indexer for arriving at the most- preferred citation - order and the searcher for - -

formulatmg an approprrate search strategy m order to achreve the hrghest posmble degree of -
: matchlng of. concepts ST e e :

’ _errtartons Followmg are some of the- hmrtatlons of the pre- eoordmate 1ndex1ng

1) A partrcular sequence of coordtnatron of mdex terms may not meet the approaches of all o
S the users of index file. oo : : :
) To overcome the above hmrtatlon multlp]e entry system and a network of referenees '
" hastobe provided. But even this coversonly a fraction of the possible number of total
' ~permutations. Thus, the index file may fall to provrde a partn:ular combrnatron which a

. user may be lookmg for '

3 Tlns system requrres both the mdexer as well as the searcher to be thoroughly aequalnted "
with the intricacies of the order of srgmﬁeance prescrrbed in the- syntax of the language

-4 In view of the syntactrcal 1ntr1cac1es thrs system requires 1ntellectual mvolvement oR the :
R part of the 1ndexer Thrs makes the proeesses time- eonsummg

5) Pre-coordmatlon of mdex terms may be too broad for a partlcular search

6) The user does not have any freedom to- rnampulate the eoordrnatron of terms in a desrred '
o mahner to satrsfy hrs speelﬁc needs: '

S 2 Post Coordmate Indexmg

In post- coordrnate systems one entry is prepared for each keyword seleeted for
_representmg the sub]ect ofa given document arid. all the entries are orgamsed in to a file. When
a user puts.forward a query, 1t -is analysed and some keywords are selected which are
j '.representatlve of the users’ query. These query terms are then matched -against the file of
index terms and relevant documents are retrleved Systems hke Umterms Peek-a- boo elc. are

. examples of post-coordmate systems

_ The hmrtatrons of pre coordrnate rndexm g “and consequent drssatrsfacnon with its workmg

. 'are responsrble for the development of an altematwe system which does riot involve an order of

significance. In this system, the concepts representing a composite subject 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 searching in order to achieve whatever
logical operations are required. As-the coordmatron of index terms is’ done after the index ﬁle
has been complled thls mdexmg system is called Post-Coordinate Indexmg '

The mam eharacterrstlcs of post- coordrnate 1ndexmg are 1) Itis based on SUchCt analysm
A1) no fixed crtatlon order is maintained at the time of . mdexmg, and nr) coordrnatron of.index

. -terms is done by the user at the output or search stage

It is- clear that. the process of concept - coordmauon is there in both pre—eoordmate and
post-coordmate mdexmg systems But in each the coordmatlon is done at two dtfferent
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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 is designated ay manipulative
because it permits a greater degree of search manipulation and the index terms can be coordinated
almost in any combination. ' ' '

W.EBatten (UK), G.Cordonnier (France), Calvin Mooers and Martimer Taube (both'
from US) have contributed extensively towards the development of post-coordinate indexing
systems. Each onc of them has devised a system, but Taube’s system has been the/most popular.
_ Nevertheless, the principle on which all these systems ar_é: based is the same.

- Term Entry and Item Entry Systems

The post-coordinate indexing system is of two tvpes: i) Term Entry System, and ii) Ttem

Entry Systermn. The Term Entry System is that where term cards are posted with relevant document
numbers. The Uniterm and Optical Coincidence methods are examples of this system. Ttem

Entry System is.that in which one card is-maintained for a documeni. Each congept relevant to

the subject mattcr of the document is rq)lcsenled in code form by a series of notches punched
out ffom the holes along the margin of the card and the central arca of Ihb card is used for
document descrlptlon : '

Exhaustmty and Speczfmty

The effectiveness of an indexing sysiem 1s coatrolied by two parameters, ¢alled Indexing
Exhaustivity -and Term Specilicity. By exhaustivity we mean the degree to which the. subject
matter of a given document has been refiected through their index entries. An exhaustive indexing
systemn, thus, 1s supposed to represent the contents of the input documents fully. However, to
attain this objective, the system has to select as many keywords as possihle, to represent the
idea put forward in the document. In a non-exhaustive system, only a few keywords are
chosen which represent the subject grossly. Term specificity refers to how broad ¢r how specific '

“are the terms or keywords chosen under a given situation. The more specific the terms arc, the
better is the represeniation of the subject through the index entry.

Before discussing the impact of these fwo factors on the effectiveness offan information :
retrieval system, let us understand two more parameters, which are used to measure the
effectiveness of an information retrieval system. They are Recall and Precision. Recall refers to .
the proportion of rclevant documents retrieved by a system. Thus, Recall can be represented as .

" No. of relevant documents retrieved

" Recall = . - :
. No. of relevant documents in the collection -

Prec1510n refers to the propornon of rctrieved documcnth which are relevant. Thus,
Precmon can be repreqented as

. No. of relevant documents retrieved
Precision = —

Total No. of rc]evant_ documents retrieved
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~* These parameters 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 quéry and simultaneously” holding all those which are not relevant .

Thus, a systern wﬂl always attempt to attaln both hlgh recall and high precmlon

Now, -let us try to understand how these two parameters (i.e.,' Recall _and Preeisidn),
are affected by the indexing exhaustivity and term specificity. ’Tak'mg a simple example, say
the query, *‘Apphcatlon of compuiational 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 doeuments.. In other words, the more exhaustive are the indexing térms, the higher. .
is - the recall. ‘Lancaster suggests that a high level of exhaustivity of indexing tends to ensure™
high recall, while Blair 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 dectease 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 retricve 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 mdemng exhaustlvny tends to increase’ recall but -

prec1510n tends to fa]l
- 6.3.2 Manual Indexmg

The basic stepq in’the manual subject mdexmg proeess enn*nstc. of -

'lj _ Analys;ls of bubject

2)_. . Identlﬁcatmn of keyv;fords_ B

| 3) Standardlsation of mdexmg system
,4) | ' Chcuce of lnclexmg system

) - If the _chosen”isystem is a post-coordinate one then_ _

- 'Preparatlon of entry under each ‘term with reference to the dOCument 1dent1ﬁcat10n
* number;

- If the chosen sy.'stem isa pfe.=coordinate one then,

- Preparatmn of an entry (mdm entry) using all the keywords orgamsed in.a-way \

'_prescrlbed by the system

- Preparation of index entries by usmg each significant term ‘as an entry element

and the full entry (main entry) as the significant terms in the main’ entry_,"',

) accordlng to the rules prescnbed by the system chosen
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5)

- Fililig of entries

It may be noted from the above that the first task in the process of i

ndexing is to

‘determine exactly what the given ‘docurnent is about, which is often termed as deciding the

‘aboutness’ of the document. The subject content of a document is someiimes
‘intrinsic aboutness’. Howevcr once the mdexer collects mformatlon on the ‘ab

seen that the effectiveness of an indexing system and thus, the performance

retrievall -?;ystem depends on the exhaustivity and_ spcciﬁcity of the index terms.

A number of vocabulary control devices are available to gmde 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 online/ inbuilt thesaurus, while POPSI prescribes the use of classa

involved in the post-coordinate systems are fairly simple,
only task the indexer has to do is to draw index eniry under each térm separately
" necessary reference entries (“see’ and ‘see also’ entries). All the entries arc the
a file. The tagks involved m the pre- coordinate systems are, however, muich

after chodsing the ¥

referred to as

(Lutness"of_ the
. -document, his next task is to represent the same in a way suitable for matching v
" queries. While doing so the indexer has to choose the appropriate keywords. We

ith the users’
have already
of the total

er in choosing
of vocabulary -
CIS prescribes
urus. The task
reywords. The
along with the
n arranged in

- The major problem . relates to the coordination of index terms to produce meaningful entries.

Fach pre- -coordinate system prescribes a number -of guidelines which are to

:£018 complex.
followed for

‘preparing the index entries. All these systems are based on some sort of categori_sation' principle,

- that is the index terms are firsi categorised, and then they are coordinated or arrar

to some rules. prescribed for arranging the categories. -
633 Automatic Indexing
When the asblgnment of the content 1dent1flers is . camed out with the

computmg eqmpment the operatlon becomes . automatic indexing. The subject
. can -be derlved by a mechanical analysm of the words in a document and by the!

“ina TeXt. ‘In fact all dttempts at automatic indexing depend in, some way o

_ _'orlglnal document texts, or document surrogates. The words occurring in sach

ged according

aid of modern
of a document
I arrangement -
r other on the
ocuiment are

" listed and certain statistical meastrements. are made, like word frequency calculation, total
collecﬂon frequency, or frequency distribution across the docurhents of thé col ection. Before

going into such details of the process, we should try to understand the advantag
- indexing.- The following are the advantages of automatic mdexmg._

_1). _.Level of consistency In indexing can bc"maint'ained._
2). Index entries can be produced at a lower cost in the long run’
3) Indexmg tlme can be 1educed _ -
4) Better retrleval effectlveness can be achu:ved
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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characteristic of a given subject field. Once the vocabulary or index terms have been chosen,

the second problem arises relating to the representation of thc documcnt with the help of the
keywords. : '

Howcver coming back o 1he first problem, we may see- tha.t the idea of :ma.lysmg the
subject of a document through automatic Lountmﬁ of term occurrences was first put forward by
H.P.Luhn in 1957, He propmuﬂ that -

the frequency of word cccurrence in an article furnishes a nseful measure of |
word significance

F'a

the relative position of n word w;rhm a sentence furmshes a useful measurement
for deter mmmg the ‘:1;_.,[1@1(‘:1{106 of sentences

the aignu; ance  factor of a sentence will be hased on a Lombmdtfon of these
Iwo roguirements,

The basic idea bebind Luhn’s theory was that more the frequency of occurrence of a
term in a given document, the more significant is that ternt in denoting the subject content of
the document. The steps for preparing indexes based on frequency count are, therefore,

1y . Choosing all the words in a document
2y Bliminating commion function words by consulting a stop-words list
5} Lomputing the frequency of occurrence of all words in each document, and

4y Assigning the most frequesntly occuming fenms as the index terms.

A close look to this method, which is based on the most frequem]y occurring terms,
revel that such a system tends to produce betier recall while neglecting the aspect of precision.
This happens due 1o the underlying prmcnp!e which says ihat if a term 6ecurs several times in
a document, then it showld be regarded as significant one. However, it may be noted that all the
documents i the collection on library science, say the term ‘library’ will occur quite
frequently, but there 1s no need to use this term as the index term or a search terim, because
this will retrieve the whoic coilection. The objective of a good indexing system is to isolate
all the documents in a collection from the otiers in the same coliection which do not discuss
the desired  topic, In other words, one has to choose such words for indexing which ca-
differentiate a given document or a group of docurnents from all the others in the same collection.

The.s!;eps for preparing an automatic index will be

1 Tdentif‘icaﬂon of all the wo.rds occurring in all the documents in a given' collection,.

2) . Deletion of function words by consulting a stop-word list, and

3} Preparation of word stems by suffix-stripping  method, (Thié method helps to
decrease the number of words by producing a common stripped form for the words

. which have the same root, Eg: COMPUT for COMPUTING, COMPUTER,
COM?UTATIOT\, COMPU FATIONAM, cte.)




All approaches to the auiomaiic ndexing discussed above are mainly based on statistical
‘or probabilistic calculations of term occurrences. Present-day  working com ercial indexing
Systéms are all based on statistical analysis. Many information 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 docnments texts, rather than mere counting the
occurrences of words in isolation. '

SEMANTIC PRESENTATION OF AUTOMAYIC lNDEXING

Tdentification of individual word occurrences
from document or query texts

A

Deletion of commoen functional words and suifix ,
stripping for gencration of word forms |

J
Computation of term weights for ali the terms

A

Formation of phrases for high frequency terms 1
with inadeguate term weights based on term
occurrences 1n the original sentences

_ Formation of thesaurus classes for low frequency

terms with inadequate term weights using
single fink term classification, process

I

Using remaining terms, term phrases, and thesautus
classes with appropriate term weights to
construct document and guery vectors

" Source: SMART Retrieval FProject.
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 natural language, the indexing language is used to represent the subject contents -
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.~ so that a searchable file is constructed for casy and quick retrieval. This is done because — i)
* there is a coniyol of the use of synonyms and homonyms, ii) the vocabulary of indexing
_ languaﬁe is exact and precnse and m) it is hclpful in file 01gamsdt1on

it is 4 rare phenomenbn that the' 'spc'cific su_bject- of a document is repre_sentéd-- by a
single term. Normally most of the documents, now-a-days, deal with compoind and complex
subjects comprising of a number of concepts. These subjects card be represented by more than
one term, When a subject consists of a number of componpnts the oldenng or sequencing of
the components also brings in many problems.

Besides the problems of indexing, finding the location of the documents is equally
difficulr. It i$ not as easy as indicating the page number in the book index. The index entry
represents subject conlents and the location of the document is known through it. And a
document can be a book, repor, o disseriation, a thesis, a patent, & standard, an article in a

composite book, or a microform. The reference for each one of these “documents will have to - -

be prepared according fn defintte cataloguing rules of catalogue code used for the relevant
document. The rendering varies from document  document. This problem requires a good
. knowledge of practical catalogiing on the part of the indexer, The Tormulation of appropriaie
subjeci heading(s} representing the contents of a document has, thus, been a problem. Cutter,
Kaiser and Coates have offered solutions to sofve these problems. Cham pioccdure, PRECIS
and POPSI are the other qucmsswl efforts towards this end.

64 DEVELOPMENTS IN SUBJECT CATALOGUING

A number of attempts were made in subject catalogiiing right from Cutter’s Rules fo
Dictionary Cataloguing. Tn this scction we will discuss briefly the major confributions of LuTter
Kausel Coates, Ranganathan, Farradane, and Sharp.

6.4.1 Cutter’s Contribution'_

_ Charles Ammi Cuttu was the first to dlscuss the concept of specmc subjecl i his Rudes

for Dictionary Catalogue in 1876. He advocated the entry of a work under its specific
subject heading and not urder the subject heading of the class which includes .the subject.
The ‘stock subjects’ under cne of which Cutter wanted every book 16 be accommodated was
not what we call a q'muﬁ( q{lh]c,CI today. Cuuter also gave rules of entry for muaiti- ~word
hcadings. He suggested entering “a compound subject name by its first word. inverting th.
phrase only where some other word 15 decidedly more signtficant or is often used alone with
the same 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 decidedly
mote significant. To find this out, the indexer was to rely on his own 'judgement or flair. This
brought in some uncertainty in the ’1pp11catton of this rule and flixing the order of various

" components in the ‘)llb_]SCl heading. L '

6.4.2 Kaiser's Contribution
In 1911, 3. Kaiser in his Systematic Indexing laid down- a theoretical basis for fixing
the order of significance among various components of a composite heading. He recommiended
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that a subject should be an'alyscd to divide the constituent . concepts into {wo 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 the books are Concrete and classification] a Process.

" The order of components advocated by Kaiser was Concrete and Process, or Concrete
was 10 be the entry word. '

- Locality-toplc combinations, however, were to have- double entry. Example: ‘Bxport of
Wheat” shall have WHEAT - Expori as the subject beading. But ‘Bxport 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 problerus yet his contribution towards the theory of indexing was fundamental.

6.4.3 Coates’ Contridbution

E.J.Coats’ contribution towards subject indexing is. very significanf, His order of
significance among various components of a compound subject is “Thing, Material and Action”.
According to Coates, “the most significant term in a compound subject is the one which is
most readily available to the memory of the enquirer” or “the enguirer’s choice which gives
the most definite image”. In a concept “Springing Cat’, the image of cat comes to our mind
first and then only we think of the act of springing. And without “cat’ the idea of springing’
cannoi be visualised. The order of the component terms in a compound subject heading will
have to be the same as our thinking process. Coates supports Kaiser's categorisation and the
order of categories. His “concrete” and “process” have been renamed as “Thing” and “Action”
by Coates. He develops his ideas further and introduces more categeries such as “Material” .
and “Part” fixes their order of significance as foilows: : '

“Thing”, “Material™, “Action”
“Material” i1s which the “Thing” is made of. It follows the “Thing” ahd precedes the
“Action”. Both “Thing” and “Matérial” produce ‘static images, but the former produces a more
definite mental image than the latter and, therefore, precedes in the order off 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 Ran_gar:nathan’s'COntr_i-bution

‘Early efforts to arrive at suitable subject heading were to some extent ad-hoc solutions
without any sound theoretical base. The basic principles implied in the preferred sequences of
composite headings are not very clear as alternatives were suggested without showing sufficient
reasons in all cases. The clear understanding of the concept of specific subject and the vision
to formulate it on scientific basis could only offer right selution to the problem.
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~ Renganathan . did it through his Chain Indexing. It uses a classificatory base, and the
inidexer takes over from where the classifier leaves. The logic 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 sume scheme of classification, would give a neatly.
.structured formulation of the subject”, : o :

‘The components of a compound subject 11 chain indexing ge_t‘autom_a'tically arranged in
the order of Tife, -Space, Energy, Matter and Personality; or Personality, Matter, Energy,
Space and Time.

$.4.5 Farradane’s Contribution

The sequence of components in a subject formulation was. all imporiant before J.EL.
‘Farradane, who has provided a 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 compcnent terms. 1t is based on the relationship that exists between each pair of
coi:nponents_; He recognises nine types of relationships, such as - association, comparison, -
concurrence, dimensional, distinctness, equivalence, etc. These relationshi'ps arc indicated .
between two components (o show their correct relationships. Operator “;” indicates ‘association’,
The subject formulation for the document, “Discases of cyes” shall be Eyes/;Diseases. Similarly,
the subject formulation for a document, “Treatment of the Diseases of Eyes” shall be Eyesf
;Diseases/-Treatment. Operator *-' represents  ‘Action’ relationship here. This subject
formulation can also be represented in the following order of components: :

Treatrh:ent—/ Diseases;/ Eyes.

Both ‘the components and opefat_ors have been reversed. By changing the direction of
the operators, the same relationship can be retained hetween pairs of terms. This naturally -
lessens the importance of sequence or order of significance of tefms in a subject formulation.

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 seckers of information. He believes that most of the users are
~able tocite more than one but not all the components constituting -a specific subject. Also
‘the users do not get correct answets because the combination .of components they search for

are. not there. ' Keeping these points in view, Sharp in his SLIC Indexing System ensures

optimun economy 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 seléctive combinations of
- components constituting the subject of the document for using as index headings.

6.4.7 Lists of Subject Headings B

S'ubject'_ ihdeking cannot be practised by the indexer in his own way as the entries in
subject index are made - in accordance with specitic rules governing their choice, style and .
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terminology. If compiled otherwisc, the subject index is bound to have many variations in
subject headings which in turn render it less usefu! to the user.

Making of author or title entry is easier than making of a subjcct entry, because. both
author and title are estabiished facts and are available from the title page of the document
itself. Then rules are also available for making the author or title entries. But the heading to
represent the subjeet of " the document coextensively is to be the indexer’s decision and hence,
the necd of proficiency and maturity in the indexer’s knowledge of ihe subject and his approach
to the document. The efficiency of an index depends on the appropriateness of the chosen
subject heading - by the indexer. Cutter’s Rules for Dictionary Catalogue or The; Vatican Rules
may be of some help in formulating an approgpriate subject heading whicii may be helpful in
retrieving the document when asked for. '

‘Determination of subject is not easy. Some of the difficuities encountered 1n this arduous
job are: 1) subjecis, most of the times, do not exist in separate compartment, ity their scope is
not constant, 1ii) they have no specilic names, iv) they cannot be represen ed by a single
term, v) they may have more than one name, vi) 2 document may have more than one subject,
etc. To derive a subject heading, one method is to make use of a printed st of supiect headings.
Following are popular, important and well-known lists of subjeci headings:

3] Sears List of Subject Headings (SLSH)

2} Library of Congress List of Subject Headings (LCSH)

3y Medical Subject Headings (MeSH)

These lists aim to provide one form of subject headings under which af} documents en
a given subject can be listed. . o '

6.5 INDEXING LANGUAGES

Cmee information is ascertaiped, it is to be recorded in some indexing language. In
this section we shail discuss about the types of indexing languagges, natural language and artificial
language. ' '

6.5.1 Derived-Term-Type and Assignc&-Te'rin Type

Indexing language is of two types: Derived-Term Type and AssignediTerm Type. In
the Derived-Term system, alf index terms are taken from the document itself. Iln the Assigned-
Term syster, if is the indexer who constiucts the index terms or descriptions. The latter is ap
intellectual method involving the finding out of specific subject of the document and assigning
an appropriate subicct heading. Thus, author indexes, title indexes, citation indexes and natural
anguage ‘indexes are derived term systems, whoereas all indexing languages with vocabulary
control devices, such as subject heading lists, thesauri and classification schemes are assigned
term systems. The derived term systems arc almost clerical and can be- casily spechanised. The
.assigned term systems, on the other hand, are intellectual and, therefore, require more time and
money at the input stage. A lack of structuring, logic or sense in indﬁxing will  produce
irrefevant ouiput. : : '




6.5.2 'Natura! Language

Natural language has some advantages. Its vocabulary 1s uptodate and 1t keeps on
growing assimilating new concepts as soon as they cume into being. It has syntax and rules of
grammar which cnable it to convey correct meaning of a specific  subject. These advantages
not withstanding, natural language is not heipful in organising an index file which s a must for
information retrieval. The nawral fangonage suffers from the problem  of homonyms and
synonyms because of its flexibility,

6.53 Artificial Language
The lists of subjcct 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 synbnyms and homonyms hecause ‘see” and ‘see also’

references as also ‘use’ references take carc of these. The micro-decuments of these days

require a pumber of components to specify their subject contents. The scquencing of these
components is done according to the rules of syntax of a particular indexing technique. For
instance, the Chain Procedure, PRECIS, POPSL. etc. have their own rules of syntax for the -
formulation of subject representation of a document.

6.6 CHAIN PROCEDURE AS SUBJECT INDEXING

Chain Procedure is a semi-mechanical method to derive subject index entries or subject
headings from the class number of a document. Ranganathan’s idea abour the role of
classification was to analyse the subject of a document into its fundamentat componénts and
then to synthesize these components in a logical order in the classificatory language. The resulting
class number was to be co-extensively expressive of the specific subject oT the document.
ThlS class number is to be the basis of chain 1ndcx:nU

An indexer is not supposed to 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 entrics from the class
number of the document to proﬁde 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 ‘Symbmm of
classification and CdldlDGUIilg

6.6.1 Steps in Chain Procedure
According to Bhattacharya, there are as many as eleven steps involved in chain procedure.
1) Determination of the specific subject of the document is done with the help of the title of
the document, its tablc of contents and by a careful perusal of the text. By analysing the

subject contents of a document, one arives at its specific subject.

2)  Naming of the specific subject of the document expressively in the. natural language in
terms as decided (expresswc name- ofA,ubJect)




[N

4

5

5)

7)

8)

Représentatioh of the name of the specific subject in terms of its bfundament-zfl.compﬁnents
(name-of-subject in kernel terms). [t is done by removing all the auxiliary words from
the fitle. -

~Determination of the caregory or status or role of each fundamental component according

1o a set of postulates and ~ principles formulated 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 tor the purpose of governing the syntax (transformed pame-of-subject).

Standardization .of each term in the transformed name-of-subject (name-of-subject in
standard terms), If the name-of-subject is not in accordance with the standard terms

" used in preferred scherne of classification, it should be replaced by 1its equivalent standard
-~ termms, as given in the schedule. If the terms in the schedule are not curvent, help of # L

thesaurus or a giossary of the subject may be taken.

Determination of cach of the links of the chain in which the subject denoted by the
name-of-subject-in-standard-termis iy the last link (determination of znder link).
Representation of the class number in the form of a chain in which each link constists of
two parts - the class number and s ransiution. It is done as follows:

ay  Make the first link from the first digit
- \. " . | . ,.. .
b)  Make the second link out of two digits and so on, wpto the lagi link (ie link
occurring last in the chain produced by a class number) which is to be made of all

digits

Write the links one Below the other in succession

o8
e

dy  Write against each link its translation into naiural language

&) Connect each link with its transiation by dn “=" sign, and

fy  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, Soughs Link, Unscught Link, False
Link and Missing Link (determination of kinds of links). False Link {¥L} is that which 1s
not a Class Number. It does not represent a subject with a definite name. A link 1s FL
if it ends with a connecting symbol or digit representing  phase relation, or time isolate '
idea representing time itself. Unsought Link (UL) is that which ends with a part of the
isolate focus in a class number, or represent a subject on which reading jmaterial is not
Gikely to be produced or sought or which 15 not likely 1o be looked up|by any reader
seeking material on the specific subject. Missing Link (ML} is a link in a ghain with gap

-eorresponding 1o ihe missing isofate in the Chain. Sought Link (SL} 1s thiat link through

which a user approaches his document. It is neither a False Link nor an Unsought Link.
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9) Derrvatron of subject headmg from each of the sought hnks in the Cham accordmg 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 towardq the terms of upper Imk ina reverse rendermg process

10) Constructlon of specrﬁc headmg for ‘;pec1ﬁc subject entry or subject reference entry isto .
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 to be a single'noun in nominative case except when a quallfyrng
: Eld_}LCtl\’e is neces:sury as in ‘Derived System or ‘Social Sciences’. .

11} The specrﬁc sub_1ect entries, SUbjCCt reference entries and entries for cross references
' should be merged and arranged in a single a]phabeucal sequence.

6 6.2 Cham Indexmg in Operatmn

: Wllh the above background the actual operatron of Chain Indexmg can be further
studied with the help of some examples. To recapitulate, it may be stated that Chain Indexing is
- 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. :

Example-1:

| The document entttled MrWhrtm‘m by Stanley TPuIlen havmg ‘the class number
0111 IM56,1 will generate the followmcr cham .

Q o : L1terature (SL) Lo

o1 - = Teutonic Literature (UL)

o1l _ = Indo- European Literature (UL)

0111 = English Literature (SL)

0111, = FL . _

O111,1 - = Poetry, English Literature {SL) :
O111,1M56 = Whitman; Poetry, English Literature (SL)
O111,IM56, = FL - S T
Ol l_1',lM56,-1 = - Mr.Whitman, by PULLEN (Stanley T). '(SL)

‘In the above chain, 0 Literature is known as- the upper lmk and the lower Imks is
O111,1M56,1 = Mr.Whitman, by PULLEN (Stanley T).. The links are represented by the.
digits. Connectlng digits, however, do not give any meanmgful verbal mterpretatton Therefore
these are termed as False Links. 0111, and OI 11,1M56, are False Links in the above.Chain.
Two links O«_Teutomc Literature and Q1 1= Indo—Furopean Literature are Unsought Links
because they repre esent subjects which are not hkely to be sought by the users and under the
'present context there may not be documents under these subjects. Rest of. the tinks irf the -
‘above chain are Sought Lmks They convey meanmgs directly related to the: document under
reference and - the users dre- llkely to approach this document through thcm ' '

Correspo_ndmg to these five Sought Links, the -fol-_lowin__g_ subject headings or class -
index entries will be generated by the above Chain: ' o
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' _. .1)".

s

Paraffins, Orgamc Chemrstry =

Hydrocarbons, Organic Chemistry = 54741
- . Alphatic Compounds, Organic Chemlstry = 5474.
- Orgamc Chemistry. : =

Mr.Whitman, PULLEN (Stanley T) = O111,1M56,1 *

'PULLEN (Stanley Tj;' Poctty, English = O1il,IMS6
.Poetry, .Eng‘lish, Literature o .__: 'O_llll,..ll
Enélishll_,'iterature‘ o ” =0l11
_ Literature. _. : = _Oll |

of the links are of greater extensron

The lower link in the above chain represents. the specrﬁc subject of the Tocument rest

Example-Z
‘The documem entltled “Parafﬁns with class number 547 4]1 generates the following
Cham
500 - = Science (UL)
- 540 = Chemistry (SL)
547 =  Organic Chemistry (SL}
547. . = FL
- 5474 =  Alphatic Compounds, Organic Chermstry (SL)
- 54741 ~ = Hydrocarbons, Organic Chemistry (SL)
- 54741 1' = Parafﬁns Organic_ Chemistry (SI-_.)

- * The above Cham has séven links in all Out of these, one is a ) False Link, two-are Unsought- _. . |
_ Lmks and four are Sought Links. Corresponding to the Sought Links, there are four subject -
headmgs or Class Index Entries as follows : '

347411

547

6.6.3 Merlts of Cham Indexmg

Some of the ments of the Chain Indexmg system -are” as. follows

The classn‘ier analyses the SUb_]BCt of the document to have a structural ormulatron of

. the subject as jts class number. " The indexer starts from this stage and retranslates the
class mimber to . provide . alphabetical ‘approach through class index _.entries. Chain
: mdcxmg, thus saves the duplrcatron of work - L

Cham Indexmg is based on the classrfrcatron number as well as the termmology, gtven in
the schedules. The indexer has to judge which term is to. be taken as sought link-and

- which oneto be omitted as unsought lmk It i is, therefore semi- mech nical . 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 who%e notdtlon Wmhol-;
indicate the subordination of each step of dwmon

-'4)  For a string indexing four components, only four subject headings are made according
to chain indexing, though the permutation of four terms would have gwen 24 headings.
This system :hus brings in tremendous economy.

5)  Chain indexing provides alternutive approach to the classified file through reverse
‘rendering. It is helpful to the users in retrieving their information.

0) Dm.umentatlon 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} Chain Procedure may also be used to derive indexes to classification schemes and books.
It may be used in formulating headings necessary for guide cards in a catalogue,
stack rooms guides. gangway guides, bay guides, shelf guides, etc in consistent way.

6.6.4 Limitations of Chain Indexing
Chain indexing system has some limiiations oo, Some of them are gi\;’enfl/)e]ow:

1) Out of the subject hieadings generated for a document lht‘pugh Chain Indexing, only the
last one is specific and others represent broader subjects. The specific subject heading
shall be available to only those who have a particular search formulation.

2)  Besides the generic entries, Chain Indexing may also gencrate some entries for empty
* links in the chatn in the case of a document of -a highly specialised field. These empty
links create noise problem in the file,

3) - As Chain Indexing uses the class number for drawing subject headings, its eif'c:lcncy or
- otherwise depends on the scheme of classification. A procedure dependent on the scheme
of classification has to share the defects of that scheme

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 cfficiency in recall. Subject Indexing, in general, leads to access
through term control. A searcher expresscs in the form of a rough statement sometimes
completé 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 mformatlon base.
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The refinement of indexing techmques to p10v1de bc,tter performance 1sac0nt1nuous
process. Melvil Dewey, C.A.Cutter, J Kaisér, S.R.Ranganathan, E.J.Coates, J.E.L.Farradane

and ‘many others have contributed s}gmﬁcamly towards the devélopment of indexes and indexing. -

The.indexer summarises the contents of ~thé whole document in a few words. The subject
analysis means the identification and express of subject matterin document  texts, databases,

Most of the documents deal with compound and complex subjects, each comprising of
a number components or concepts. The coordination of these components is either done at the -
mput stage or at the output stage. The index-in which coordination’ of components is done at the
nput stage, is knnwn as Pre-Coordinate Index; and-where coordination is cffected at the output
'-stage lt is termed as Post- Coorch nate Index ) '

The search stlategxes process both manuai and automatic, 1nclud1ng thelr limitations-

aré discussed in thls unit. The mdexmg !anguage% and the Eechmques are explamed whzie -

: emphamsmg the cham index and its mlpact on sub]ec[ mdexmg
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6.9 MODEL EXAMINATION QUESTIONS

‘1 ESSAY QUESTIONS
1) What is Subject Indexmg ? Explam the basw steps mvolved in 1ndexmg process
2)' . Explam the advantages of automatic mdexmg over manual mdexmg

3) ' What is Chdll’l Procedure ? Dlscuss 1ts ments and dements w1th su1table examples

m SHORT NOTES _
2y  SLIC
b Kaiser’s Systematic Indexing

©) Exhaustivity vs. Specificity in Indexing
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- 1.8 Model Examination Questions

. 7.0 AIMS AND OBJECTIVES

) systems namely, PREserved Context Indexmg System (PRECIS) and Postulate
- Subject Indexmg (POPSI)

~The unit aims to introduce you to the two  most important pre-coos

After studying t_hls unit, you will be in a position to
- 'Idescribe briefly the development of PRECIS and POPSI

- explain the main features :'an_d.stru._cture of PRECIS and POPSI

dinate indexing
based Permuted
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- list out the advantages and limitations of PRECIS and POPSI

- maké a comparative study of PRECIS and POPSI and aSSess their efféélivenesé in subject
- indexing. S

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  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 Latin word ‘indicare’ which means “to
indicate’ or ‘to point out’. Index has been defined differently by different authors. In Encyclopedia
of Library and Information Science, J Rothaman defines an index as “a pointer or an indicator,
more often alphabetic that includes subjects and names of people and places that are considered
to be of special significance in a graphic record”. The Brirish 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. A index consists of sertes of entries appearing, but in the order in
which they appear in the publication, but in same other order (eg., alphabetical) chosen to
~enable the user to find " these quickly, together with references to show where each item is
located. : o : : '

~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 (1975) regardéd'inde'xing system-as “the .
fact of describing and identifying a document in terms of its subject content™, According to
Lanicaster (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 thé realisation of the importance of information in research and.
decision making, the value and \importance of an index grew ssteadily. . o

" '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 s
~ an effective communication 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 mdexmg methods are basrcally co- ordmate i dexmg where
the concepts of the subject headings referrmg dlfferent documents are co-or inated. Thus,
co-ordination in the context of ‘Indexing’, therefore, means -the combination of two or more
'concepts to create a new concept. The purpose of co- ~ordination of concepts of sub_]ect
headings- of documents is to describe the contents of the documents indexed more accurately
In thlS sense co-ordinate 1ndexmg isin essence “Concept co- ordmanon

‘The accurate cohtent represe_ntation (Document repre'sentation) in the subject headings.
increases the specificity and results in rninimising 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 jndex terms 1S
done at input stage in anticipation of the user’s” approach. In these mdexln systems the

' subject of a document - is analysed- into constituent” concepts - and the co icepts -are then
represented By symbols or words uséd. in' the indexing language (the Ianguage of the index).
‘These symbols or words are finally arranged -in a logical order following the system of the

- indexing language to derive the subject formulatrons All these pre-coordinate subject
 formulations are maintained in an order in the index file as a key to the contents of the
document collection. The main characteristics of pre-coordinate indexing s_ys_tern are as follows:.

i 'They are based on subject_ analysis of documents-
i) They follow some specified citation order of terms, and - -

i)  Co-ordination of terms is done at inp'ut stage. '

‘ Slnce searching is_ baslcaliy a matchmg operatron the success of an mdexmg system
_depends. on the ways and ‘the constituent -index terms are pre- coordmated that will match
the approach of the majority of the searchers. Each 1ndexmg system therefore, introduced “its
indexing language.  Each. system has framed its own “rules of syntax” to achieve the most
-preferred order - of coordination of index terms. Besides, determining  the pi ferred citation

_gorder the rules also provide gu1de1mes for expressing. relatlonshlps between index terms

In- pre-coordmate mdexmg system both the mdexer and the searcher are. required to
- .understand the mechanism of the - system Tt is necessary for the mdexer in order to arrive at
" the ‘most preferred citation order. It i is essentlal for the searcher to formulaté an appropriate
x search strategy to achieve the hrghest possrble degree of matchmg concepts. The searcher has
~no other choice but to try to predict.the citation order spec1ﬁed by the indexer. Thus, the pre-
- -coordinate mdexmg system 1S obsessed with the - consideration of best crta" on order often -
'- ‘based on psychologlcal mvestlgatlons mto the sub_]ect iormulattons in the read r’s mmd '

3-_-7 2 PRESERVED CONTEXT INDEX SYSTEM (PRECIS)

PRECIS 1s an’ acronym ‘which stands for - PREserved Context Index System It is
:essentrally a system for producing alphabetical subject indexes iz a page format including paper,

microforr, -or. display on a computer termmal A PRECIS mdex is, generally though not. -

mvarlably, produced by a computer

The labour involved in index productlon is divided between the hizman lndexer and the
computer The mdexer undertakes the intellectual tasks whlch requlre human j _] dgements ie.,
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determining subject content - of the document, producmcr an input erlng, cstabhshmg
~ indexing terms with references and issuing instructions for the computer. The computer, on the
other hand, follows .these insirnctions and carvies oui the mechanical chore of implementing
the human-decisions, producing the correct entries and references. The PRECIS is generally

presenied as a two-stage index, t.e. a subject index in which each entry is foliowed by one or
more addresses (DDC class nurbers in the case of BNRB), which indicate the positions of the -
“relevant bibliographic. entries in another file. ' S

Ehe main objeciives. of mrml.ﬂamw this semi-automatic method of mdexmg Were as
ol
{o! Eows

“n

i} Al the entries produced by this method should be co-extensive with the subject -
of the document

i) Pach of the sairies should be meaningful and allow the users to interpret the entry

i} The ase of compuier for generation of computer entries
ivi. There should be m"‘ﬂquca o system of references

v The syster: shou 1 able to admit frenly new terms into the systerm as soon as
they are encountered in literaiure '

vi)  There should be common set of indexing m!ec in order to have cmmstenpy of
work. '

A Bmei History and Developinent of PRECIS
PRECTS was developed and wsed by the British National Bibliography (BNB) for

I
producing eniries in the sublect index in the weekly 'md cumalative 13sues of the bibliography
which lists new British books. '

The BNB became mvoived in tie K- MARC Pr oject i 1968, Tt was then contemplated
that & new indexing systemr capable of providing co-extensive subject indexing for each
documeit in the EARE"‘ database and amenable to computer manipulation was needed. Under
fr astin, & project was undertaken to develop such a systems, After initial

l“J

the direction of

SXPETimEnts dhf trials 2 prototype version of o now indexing system called PRECIS- was
adopted by BNE from Junuary 1971 61l the end of 1973. '

In Ianuary 1974, 2 new and rﬂprov d version of PRECIS becaime operational and this
Sysiem is bemfr uséd by BNB and a nomber of other biblisgraphiss, indices and library
rafogues, mostty  in the British Commonwealth countrics. In 1984 the old 1974 version of

’ .

& «

card
—

PRECIS §s reviged and updared fo meet a number of developmients over the past ten years.

-

Recent developimenis and research on the systern include # transtingual project, studying
he gpplicability of PRECIS in langeages other than Bnglish aud the feasibility of - automatic
ang uage switching E} i idn of & muitilingnal thesaurus designed for computer manipulation.

4
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In developing PRECIS, Austin applied the modern theory -of classification as. well as
linguistic principles. “Many - of the theories ‘and ideas developed in the 1960s by the -
' 'Class1ﬂcatlon Research Group (CRG) in Britain in search of a ge.nerm classification 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 claSSlﬁcatlon theory, put it has moved
_ gradually. towards a linguistic analysis approach. Breaking down a subject info its compofient

- parts. is baséd on classification theory. Recording the parts into a meaningfil string, draws

_upon linguistic prlnc:lples The relationships shown in the thesaurus are bae.ed lon classxﬁcatlon _
principles. : :

Orie basic principle of PRECIS is that each entry should represent the complete theme
or topic of a document in summary-form. This is calléd the Principle of ‘Corextensivity’.

The _basic._cr_iteria for useful index entries have been _ outlined as follows: _ '
1) An entry can be made under any term ].ikél'y_ to be sought i a string
7). _;Each eniry should be i:nteuigible,-aﬁd_ it should state the subje'c't clé'arly

3) - Entries should be conmstent in structure, so that they colloc&te with those prod .lced_-
: - from other qtrmgs or similar themes..

All these entries lead to the devclopmcnt of the principle of ‘context dg
principle requires that the individual concepts in an entry should be organised ina one-to- -one
relationship in. context-dependent order. In other words, each term in the entry is related to
. .one 1mmed1ately preceding and the one 1mmed1ately following 1t Tnus -each erm sets the next

© term 1nto its obvious context, '

7. 2 2 FeaturesfStructure of PRECIS

-+ In order to preserve the one-to-one relatlonships in contexi-depenglent order, each
PRECIS entry is presented in a two- line and threc—part format. ThlS is-the st andard format of
'PRECIS which is show below: 7 ' :
- |read! | Qualifier { -

[

' 'Display
 Leadis the term :which-ab'ts as out approach tehn.

Quahf ieris that term or set of terms which quahﬁes the Lead term to bring it into its.

proper context. It prov1des wider context of the Lead term. Di sp'lay is the-remaining part of the:

string “which helps to preserve the context. These terms are - context-deper dent on the lead
term; ' '

N Foll_owiﬁ_g. is an example of a PRECIS input .string" with the ent'rigsé generated from it.
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Input string: _
(0)  France .
(1) textile industries - _ _
{p)  skilled personnel o . | i
{2) training :

Entries:

. France
Textlle mdu%rles Skllied personnel Trammg

- Textile Endusiriﬁsu France '
‘Skilled personnel. Training -

Skilied Personmel. Textile industries. France
Traming '

- Training. Skilled personnel, Textile industries. France

‘A good index provides all possible approaches to the document so that there is no
difficulty in its retrieval. In order to achieve this object, every compenent ferm in a string
should serve as our approach term, -by turn, for the benefit of users. At the same time ail the
 entries so derived should be able to specify the clear context of the documenl.

" In the aforesaid entries, a separatc entry is generated with each significant term on the
Iead position. The lead which contains the entry element, printed in bold typeface must be
occupied. The g qualifict may conlain any number of terms, which are of successfully wider
context to the right of the ltine. The terms in the display are of progressively narrower context to
the ri ght of tl:e line.

The dev1ce of bringing each significant term to the lead position while maintaining the
c:Ontext -dependent order is cailed Shunting. The two-line and three-part format and the
established procedure of shunting ensure that each concept is placed immediately next to those
most closely related to it, whatever position this particular concept may occupy in a particular
entry.

In the second emiry, in the example above, the concept “textile indusiries”, when it
‘is moved to 1he lead position remains next to both “France” and “skilled personnel”.

: Inverr_ed Format

. BeSIdes the stendard format there is an mveued format. This format i is used whcr,{ any
term prcfi,\m with 1oie opem.ors (4), () and (6) becomes a lead term.

For example, in the subjest “Economlc a%pecls of nuclear power the input string and
mdex entries w111 be as *'oilgwg -



Input string:

(2) nuclear power
(4) economic aspects
. 'Entries: o
Nuclear power
- Economic aspects

Eccnomi‘c aspects
Nuclear power

- The following cha_racteristics of th‘e above entries should be noted:
'(a} The term coded ‘4’ is grmted in italic fotlowing a iong dash whencvel 1t occurs in the

~display. The long dash is also retamecl when the “view point’ &um app ars as the first
component of the display. : -

' (b}. The term coded ‘4" i printed in bold when it appears in the lead. The entry is then

produced in the inverted fort mat: the display consists of terms selected fom the stting in -

their input order.

¢y The term- coded ‘4’ is dropped from the display when it appeared in the lead. It _wbﬁ_ld

have been repeated in the display in any one of the following circumstance:

1)  if the lead did not contain the whole of the term. (For eg: if only the focus had been -

marked as lead);
i)  if the string contained a later term (coded 5 or ‘6")

i) if the term formed past of a block, and-the whole of the block was not present in

the heading (i.c., the lead + qualifier). This applied particularly to term coded -

' ) fS’\which always occurs as the first components of biocks.
. Predicate Transformation Format

The  Predicate Transformation Format is used when the term representing performer (3)
appears as a lead ferm prefixed by one of ihe operators 2,5.t,&,u. The foilowing input string
and . the index entries generated by it will make this format clear.
Subject: Hunting of mdent.s-byjbxes. _

Input string: (1) rodenm

' ) hunting $. v by $ w of
-{3) - foxes

L Entfi_c's: : Rodems
' Hunting by foxes

124



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 rerm is prefixed by  operator'3’, the computer then
automatically reads the operator assigned io the next preceding term, checking for the
presence of an action. Action concepts arc identified by one of the four operators, namely
200w md 4

S!,age 3¢ If an action term {5 present, it is assigned 1o the dlbp]dy, i.c.,

Foxes
Hunging

Stage - 4 : 1f the action is also accompanied by an up-ward- redclmg connective ($w), the
computer connnues producing the phrase in the display, eg.,

Foxes .
' Hunting of rodents

Stage - 5 : When the string contains no further candidates for . the phrase- in the
display (ie., terms accompanied by $w), the remaining terms in the string (if any) are ass:gned
to their standard format position.

Example: Training of appreniices by joremen an the aerospace industries
Input string:

(1}  aerospace industries
(p) apprentices’

(2)  waming Sv by $w of

(3) foremen

Entrics:
Aerospace mdustrles
Apprentices. Training by forgman

. Apprentices, Aerospace industries .
Training by foremen

Training. Apprentices. Aerospace industries
By foremen



Foremen. Acrospace industries
Training of apprentices

Two-Part Smicmre: Syntax'aﬁd Semantics -
n

In PRECIS the two categories of wlatromlnps between terms used

indexing are

1ecogmsed and handled by different procedureq namely, syntactic relationships and semantic

relationships.

Synthetic relationships refer to @ posteriori relationships which are docume:
. In other words, the terms are not originally related but the relationship has beer
*‘within the coniext of a particular document.-For exampie a work about hotel
. establishes a relationship between the concepis “hotwel” and * mandgement W
no inherent relationship outside the context of a document. Such relationships
organisation of terms in input strings and their manipufation into cntries. Since th
terms: in strings is regulated by a kind of *grammar’ we might call this the synt
the system. Semantic relationships on the other hand refer to a priori relations

two main types of semantic relationships are haelamhy and &ynonymy

In PRECIS semantic refatlumhups are !1'mdled in a . thesaurus and .

relationships are maintained betweern indexing terms and their synonvmous by
© narrower

terms,
PRECIS Whth are dmcu‘;%d below

Syntax : This procedure deals with the analysis of
assignment of input strings. The first step is to identify the subject of the docu

_next step is  to separate the individual concepts in the subject and. 1d\,ntify the
between them.

mdividual docum

i~ dependent..
established

Tman agement -

ich possess
Frefcr to the
e order of the
ctical side of

i'qu which are
invariable and independent of the treatment of the concepts in any particular dg

eument. The

such thesauri
oader terms,

etc. The syntax and semantics are handlc(i by two separate  procedures in

ents and the
ment and the
relationships

Ir: order to maintain the one-to-one refationships in context dependent order and to achieve
consisiency in indexing practice, a scheme of role operators (Figure-1) hd:, been developed

which served as the indexer’s grarnunar.

‘Each term in a string is coded with a role operamr 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 w1th regard to format of the mdex entry, typogr.
term and ItS associated punctuatlon

A string auslgned to the subject of a document may contain any number

aphy of each

of terms, But

each string must begin with a primary operator in the range from 0 to 2 and must contain at

'_ least one term coded either (1) or(2). There is a direct connection between
- operators 0,1,2 and 3 and contain grammatical siructures' in everyday speech. T}

- corresponds to  the locative case in gramimar, The operators 1,2 and 3 are used
- which generally correspond to the object, verb (in the case of wansitive verb) and

sentence:

In the case of intransitive verb, the operators 1 and 2 are used with

function as the subject and verb of asentence. The role operators are devices for

the input strings and serve as instructions to computer. They do not appear in the i

the primary
pe operator 0
with terms
subject of a

erms which
constructing -
ndex entries.




Role 0perd_tofs of PRECIS

Connectives

Main Line Operators 0 Location : :
Environment of Observed svstem : Key system: object of transitive action:
Observed system {core operators} agent of intransitive action

' 2 Action/Effect
3 Agent of transitive 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 Pagt/Property
q Member of quasi-generic group
r - Aggregaic
Concept interlinks 5 Role defincr
t Author attnbuted association
Coordinated concepts i Coordinated concept
Differencing operators h Non-fead direct difference
(prefixed by $) i Lead direct difference
: ‘ i Salient difference
k Nou-lead indireci difference
m Lead indirect difference
n- ~ Non-lead parenthetical difference
0 Lead parenthetical difference

" Pate as a difterence

(Components of linking phrases: =~ v . Downward reading cbmpbnent
“prefixed by $) w Upward reading component
‘Theme interlinks X First element in coordinate theme
y Subsequent element in coordinate theme
zZ

Element of common theme

Source: GUHA, B. Documu1tdt1011 and ]nformatlon Serwces lechmques and qutems 2nd rev

ed. Cdlcutta Th{, World Press, 1983.
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Example of Use of Role Operators :
-Subject : Car production in Germaiy
String -:

{0y  Germany
(1y Cars
(2 production

Entries :
Germany _
Cars, Production

Cars. Germany
Production

Dependeni Elements

The role operators (p), (q) and (r) are dependent clements. These follow is nmediately the
term on which they are dependent.

Exam plé :

{1y arrcraft i
(ph noise

Compotind Terms

Many concepts are represented by compound terins. In most cases it 'is desirable to
bring each of the clements into the lead. A device called diffcrencing is used to  identify
each component of a compound term. The word or (words) coded. ays  a difference is a

~modifier. If 1t modifies the noun or the focus of the term, 1t 1s called direct difference and coded
as $C1 if it 13 not to appear as & fead, or with 321 if it is used as a lead. ¥ the word modifies
another word (or words), and s coded as a difference itself, it is calied an indirect difference
and coded with $ 92 if nonlead and $22 if {ead.

Example : Subject reinforced concrete bridge.
String -
() bridges § 21 concrete $ 22 reinforced

In the said exampic “concrete” is a direct difference and “Reinforced™ is an indirect
difference. :

Cennectives and Subdstitutes

fn many. cases, in order 1o preserve natural word order, the device of conaectives and
substitates are needed.



The role operator $v tndtcatu; a down - ward - r(,‘ldmg; connective, and $ wan upvmrd
- reading connective. - :

Subject : Application of computer systems in design of electronic equipment

Stying ;

(1} electronie equipment

{2} - design $ wof

(s} . application S vof § win
(3) computer systems

Bntries ;

Electronic equipment
Design. Application of computer systems

Compuier systems
Apphication in design of electronic ¢ cquipment

Jema;sff cs

~In order 1o achieve vocs il)ll!dt’} contrel all terms which have been used as lead terms 3

' -lnﬁex ng are entered 15 4 maching - held thesawus. In addition non-preferred synonymous
ms, other related terms are also included in the thessurus because these also funcrion as

use;’a access points. Relationships between cach tern and u*her terms are indicated.

There are three basic thesauri relationships = equivalence, I'r.'ierarchical, and associative.
1. Equivalence velationship - code {$my

a. Synonymous
Birds / Aves

b. . Quasi synonymous
Hardness / Softness:

2. Hierarchical relationship - code ($0)
. Generie relationship
Rodents
Mice
Rats
b. Hi,erarchicai whole - part relaticnship

Geo graphical regions
United States
California

Los Angels

San Francisco



3. A'ssociafi\?é relationship - code ($n)’

This relationship exists between terms which are not synonymous nor hierarchically-"
related, hut are - nevertheless mentally associated. One of the terms is entailed by the others,
" and frequently plays a part in its explanatlon or deﬁmtlon

‘Birds / Ornithology

Reference link the related terms. See references are made from term -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 asdead in an.index entry. The codes { $m, $0, and $n).

- expressing thesauri relationships have built-in machine instructions for generating appropriate -

" references for a particular index. for hierarchically related terms See also references are made
- from the broader termto the narrbwer but not recnprocally Sce also I'BfEi'enCE'.S are also used
- for Assomated relationships. ' B

_~ The references are gencrated from a computerised ﬁ]e whlch consists of independent but
mterrelated addresses. : '

. "',Thc'codcs have built-in machine instructions for generating all references indicated.
However, if all the terms.in a network of a p‘\rticular index have not been used as lead, there is -

" bypass routine for avoiding blind references i.c., references to terms under which there is. no'-
‘entry m that index. : .

7.2. 3 Appllcatmri of PRECIS

Tn ihe first place- the indexer has to determine the subject matter of | the document.
Usually, the subject matter - 1s to be formulated in the form of a title - like purchase , such’
as, The training of skilled: pcrbonne] in the Indian textile industries. In the next step. the
" syntactical. roles of the . component concepts are to be’ determmed.an_d'the' televant role"_
' ~operators which express these roles are to be assigned to the conceptterms. = . - .

_ In the determination of the syntactical roles, the indexer wduld do well to ask first
- whether or not a.term which denotes an action is present. If present, the 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 récognised that the term ‘training’ denotes an action. This term should therefore ‘be
. prefixed by the role opérator' (IZ),' as unde:_r‘ :

@ "training

The next thmg the indexer has to look for is the kmd of action represen ed by the term,
that is, transmvc or intransitive -action. In this case, trammg represents a {ransitive action
as it is capable of iaking an object. When this is the case, the indexer is 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 tramed This concept is usually coded as the kﬂ:y system (rolc-'_ :
- operator 1) ' : .
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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 syslem
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
{p) skilled personnel
{2} 1training

~ The remaining concept in the subject, namely, *India’ clearly functions as the environment
in which the- author considered all the other phenomena of his study. This should  therefore
be introduced as the location (rele operator 0), which gives us the final string as : '

@y  India
{1) Textile industries

~{py  Skilled personnel S
{2y Training - ' ' ' =

It would be observed that the number operators are arranged according to their ordinal
value, while a non- -numerical operator is attached to the concept with which it is related. In the
above example, (p) skilled personnel has been attached to (1) texiile industries, whose part it is '
according to our syniactical analys,lb and with which it is conceptually most related. The
role- operators, then, determiine the order of the terms and thus  provide the syntax of this
language. '

It is to be remembered that every string must contain at least one concept which is
introduced by either the operator(1), representing  ‘ring, or else the operator(2) which represents
an action, The preparation of the string is the  ost important aspect of PRECIS indexing.
- For the actual display of entries, generation of | -epositions, etc., various manipulation codes
are used 1in the preparation of the input. In this area PRECIS has developed some new
techniques. the system of rotation-of terms it the string for the spreparation of the various
entries and the logic behidd such rotation is as follows :

All the entries from the string are to be full entries unlike those in some systems
‘where there is only one specific subject entry and all other entries are just reference entries
onty. Since all the component terms have to be retained in all the entries and the terms have
“to be rotaied to bring them “as lead terms. an additional device to preserve the context, as
fixed in the string, is necessary. Suppose there are five terms in a string and they are syntactically
related as :

A>B>C>D>E R

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 E
-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-line férmat for disp
above search formulation the corresponding entry will be in the following form

E'Lead ierm

Lialifiers
_C . __BA

Dispiay g
- DE

The method of rotation o gencrate the various eniries can be compa
This can be demonsirated with an example.. The cxample of the string that

and A, in that
that order. This
ay. To meet the
HEEN

red to shunting.
as prepared can

be taker: Let us wvisualise that all the terms in the string are put in {hc display box in the

gorrect order. This can be depicted as To!]ow&

LEAD

QUALIFIERS

India. Textile industries. Sl_(illed personnel. Training

From the display box the terms are then to be pushed up, one by one like
fifst shunting the term India will go up into the lead position and in the secq
term “textile industries’ wilt come to this position. sending back the previous.t
the qualifier position. The foHowing entries will demonstrate the shunting prog

India
Textile mdustru,s Skilled personnel Tr aming

Textile industries. India‘
~ Skilled personnel. Training,

Skilled personnel. Textile industries. Tndia
Training

Training. Ski]léd personitel. Textiic industries. India

It wou_ld be observed that all the four terms in the string have come,
term. The terms which are to'be used as lead terms are to be decided by the in
indicated in the input by v. In the above exampte we have dssumed that all
be used as ]C‘cld terms.

_ It must be emphastsed that ali the four cntries. given above, specify t
The syntax 1s mainly controlied by the particular sequence of the terms and
for the entries. it has aiso Been realised that sequence of terms alone” may n
correct meaning.  To handlc such situations, PRECIS has introduced a nur
Basically, the devices are the sse of prepositions or prepositional phrases, sl
order of terms and display and introduction of facet-type coneept term in the
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7.2.4 Advantages and Limitations of PRECIS -

ADVANTAGES -

PRECIS is the {nst type of subject mdexmg which uses a computcr for.the pre—

coordinate indexing with a theory of chdm set behlnd lt

2. The <;ttmg format is set with numerals and alphabets (role opelamrs) indicating the :
sequence. '

3.0 Tt is an index system which generates cross references as well as subject thesaurus for

- different fields. : .

4. It solves the problem of avoiding generic entrics and thereby reference. to non- exmmg
~document, '

5. For English as well as other languages PRECIS pr0v1des ar ammatlcally closet 111dexmg
technique.

6. It provides good associative links with Dewcy Decimal CldbS]fICEl[lOH with a chain
theory embedded in it ' '

LIMITATIONS ;

From the,user’s point of view the following limitations are observad in PRECIS.

L. Use of incorrect prepositions or conjunctions by the users in between the pair of termat’
the time of search. Occasionally this has led to tctne‘val of non-relevant or partially -
relevant documents. '

2, Difficulties are also found because of excessive use of the mampulatlon device. The rules

of syntax necd 1o be changed suitably to meet the specific problems of concept specification
pam(.ular]y with regard to members of quasi-generic gr ou.p (1013 operator-q)

7.2.5 Examples of PRECIS

Subject i Training of skilled personnel in textile industries of India
Input String

(0) France

(1) Textile industries

(p) Skilled personnel

© (2) Training

Entries




France
- Textile industries.Skilled persormel.Training

Textile industries.France
- Skilled personnel. Training

Skilled personnel. Textile industries.France |
‘Training

Training Skilled personnel Textile industries.France

73 POSTULATE BASED PERMUTED SUBJECT |
INDEXING (POPS)

T 3 1 Brlef History and Development of POPSI

POP'SI is a short form of P-ostulate—biised .Pe_rmuted Subject Indexing. The work on -
POPSI began in Documentation Research and Training Centre {DRTC), Bangalore in 1968.
Thinking in this direction first began indirectly in 1964 and in 1966 an experiment was
conducted for teaching purposes in DRTC. The resuit of this experiment being satisfactory, a
research project was taken up in 1967. The preject on this was completed in 1P568. Since then
continuous research on this new line of thinking ¢i.e. POPSI) is going on. Some of the resilts .
of this research have also been published. Some of the results of this research|have also been
published. Meanwhile POPSI has been used in practice also.

The postulates used in POPSI were those of Ranganathan. - The application of these
postulates to derive an alphabetical subject index was attempted in the form of ciassified index
io collected works of Mahatma Gandhi and also to the Bibliography of Mahatma Gandhi. Tt
~“was further developed by applying it to many subjects in social sciences.

From 1978 onwards, Bhattacharya worked towards the development| of an indexing
- systern by postulating a set of categories, namely, Discipline, Entity, Property, Action with
Space and Time and modifiers. He also postulated the concepts of Core and Base for an index
structire. The primary aim of Bhattacharya was to generate an indexing system that ¢an 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 aim was also to generate on the basis’
of* this organising classification an associate classification by using the technique of cyclic
. permutation of sought terms occwring in the modulated subject propositions.

Bhattacharya postulated a generalised subject indexing languaL with a set of
elementary categories, namely, Discipline. Entity, Action, Property with a set of rpodifiers. Francis
‘Devada son submitted his thesis on Computer based Systems for Generating different types of
Subject Indexes and Alphabetical Classaurus based on the Deep -Structure’, of Subject Indexing
Languages ‘to Karnataka University in 1984, This Deep Struciure Indexmg System (DSIS)
developed by Devadason is nothing but the computerised version of POPSL Ay 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 classification theory and
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~~on the practical -solution of chain indexing and the availability of a system like classaurus.
With DSIS, Devadasan presents- a solution for computerised string organisation in the world -

~of string indexing in addition to the solution offered by Derek Austin’s PRECIS ‘and T1m-
Craven’s different methods on computerlsed string organlsatlon ’

732 Features and Structure of POPSI

The DSIS is based on Deep Structure (DS) of Subject Indexmg Language (SIL). It is
based on

1) aset of postuplated Eleméntary, Categorles (EC of the elementa ﬁt to form components '-
'of names of SubJCCtS

2) a set of syntax rules with reference to the categories;
3)  avocabulary control toel such as the Classaurus;
4)  aset of indicator digits to denote the categories and their subdivisions; and

5). a set of codes to denote a few of the decisions of the mdexer, in order to generate by
. eomputel manipulation, dlfferent types of subject/indexes By .

The DS of SIL postulates that the. component ldeas in- the names of subJects can be
: deemed to.fall into any one of the ECs Discipline (D), Entity (E), Property (P), and ACthH
“(A). In other words, a component ldea can be a manlfestatlon of only one of the ECs.

' Subdmswns of Mamfestatwn

_ Manifestations of each of the ECS may admit on subdivisions Spec1es/Type Part and -
~sometimes Constituent. A Species/Type does not disturb * the coneeptual wholeness of the'-,_ .
* manifestation to which it is Species/Type. 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 Constituents generally occupy

for the EC Entity.

Modifier; Compound and Complex. Te:ms Apart - from the ECs, a speelal component
called Modifier is also recognised in the names of subjects. Modifier is an idea used or -
intended to be used to qualify (diffefentiate / speciate).the manifestation without disturbing its
conceptual wholen’ess.' For example, ‘Red’ in: ‘Red Rose’; ‘Concrete in ‘Concrete
* Bridge’. A Modifier generally creates Species/Type of the modifyee (focus). Modifiers can be

Common Modifiers like Form, Time, Enwronment and Place/ and Special Modifiers, which -
~ canbe based.on fany of the ECs. Generally, Common Modlﬁers can modlfy a combination -
of two or more mamfeﬂ;tatlons of two or more ECs

" Dept’,nchn‘:r on the structure of the ‘Modlﬁed Term Medlﬁers Could be further grouped :
"into two t'ypes : : '
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1} Modifier of Kind 1, that which requires auxiliary / function” words to be injerted between
~ the modifyee term and its medifier term forming a Complex Term. Eg: [Finishing for
Tip Effect’, which is a type of ‘Finishing” of Leather. ' '

2)  Modifier of Kind 2. that which does not require auxiliary /function words| to be inscried
~ in between, but automatically forms an acceplable 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 language used for
indexing. Moreover, that component in the -mame of subject represented as a Complex Term s
likely to be changed into a Compound Term/term by subscquent emergence of new technical
terms in the subject area concerned. The auxiliary/function words in complex terms may be -

- belonging to one or the other of the ECs.

role indicating words or “phase relation’ indicating words or prepesitions, ¢

Composite Term

According to the postulate of ECs, any one component in  the name o
belong to any ene (only one) of the ECs. If a component term represents & in
move than one EC then it is a Composiic {Category) Term. & should be broken.
decomposed) into two or more constituent terms and cach one of them should

The identification and factoring of Composite Terms is guided by
indexing langnage. The Composite Term is considered in DSIS as & synonym
combination of the factored constituent terms. For example,

Phthisis = Medicine (D) + Lung (E)}+ Tuberculosis (P}

Syniax of DS of SIL

The basic rule of syntax associated with the DS of Sil. for formulat

subjects is that, Discipiine should be followsd by Fntity (both maodified

f a subject can
iiifestations of
lown (Tactored,
be identified as

the BCx of the .
hus torm (o the

ng names of
¢ unmodifieds

appropriately interpolated or exirapolated wherever warrantcd by Property and/or Actien

(hoth and/or modified or unmodified). In general, the rules of syntax give ris¢
sequence of components in a name of subject.

DISCIPLINE fellowed by ENTITY \_\-’.hich is followed by PROPERTY a

PROPERTY andfor ACTION may be further followed by PROPERTY and/or 4
“case may be. Hach of the abové manifestuticns may further admit of. a

immediately by their respective SPECIES/TYPES and/or MODIFIERS and/or
CONSTITUENTS. The COMMON MGIHFIERS generaily vccur last in the se

The rules of syntax give rise to a context-dependent ‘sequence of the ¢
name of a subjeet in conformity with Ranganathar’s Principles of Facet Seq
the Actand - Action - Actor - Tool Principle.

Indicators of Deep Structure

~ Certain numeric codes have been prescribed in DSIS to indicate the man
different ECs, their subdivisions and _modiﬁcrs ol different kinds. These indi
below: ' B
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Common Modifiers

Form Modifier

Time Medifier

Environment Modifier.
. Place Modifier

2w

'Elementaij Categdries -

Discipline
" Entity
~Property
~Action

N )

- Subdivisions/Divisors

.3 Constituent
4 Part i ‘ '
.3 Maodifier of Kind 1 (mcludmg Phase Relation Modifier)
6 Spec;es/Type (mclu_ding those created by.Modtﬂer_ of Kind 2)

In the name of a wbjeet the indicators precede the components to which’ they are'
indicators. The indicators for Property and Action.and also for the Subdivisions/Divisors. are
_attached with the indicators for the ECs to. W]’llch they are respectlvely Property or Actton or
: Subdtv1s:0nletV1so1s - : :

13 3 Application of POPSI

Taking the title as the stattmg point, names of each of the-specific subjects dealt within -
~ the concermned document are expressed . in natural language. Each of the component ideas
-~ corresponding to. each of the ECS that are implied, are explicitly stated .in each of the names
‘of subjects to form an ‘expréssive title’. Let one of the expressive title be: In Leather Technoiogy, '
Evaluatior. of Two Bath, Chrome Tannmg of Learher Usmg Dtchmmare

.Formallsed Name of Subgect

‘ The expresslve title i then analysed to 1dentlfy the ECS thelr subdmsmns/dmsors 1o

. Whtch each of the components in the eXpressive - title belong. All Composite Terms ‘are. -

factored into. their fundamental constituent terms and identified. as- belonging to one or the

other of the ECs, The Composite Terms ~are noted separately for preparmg Cross’ Reference_
- (CR) entries to’ be- lncluded in.the final index. The .component ferms’ are writien down as a -
' formahsed expresslon fo]lowtng the rules of syntax as gwen below :

“(D1sr:1plme) Ieather Technolo 2y, (Entlty) Leather (Achon on Entlty) Two Bath Chrome_- :
Tanmng, (Entity based Modlﬁer of Kmdl) (Usmg) Dtchmmate (Actlon on Action) evaluatlon

__ 'Modulated Name of Subject

_ ]:',ach of the component. terms n the formqlmed name ot subleet is then analysed 1o ﬁnd
" out its superordinate terms. This is done by finding- out “of which the eencerned component--
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3

is a Species/Type or Part of Constituent ?”, in the context of the name of subj|ect as a whole,
This-process is continued with each of such superordinates recognised in the progess till it ends
" up with concept of the EC of which it is a manifestation. For this purpose Le:rmmologlca!
sources such as thesauri, classauri, dictionaries, etc afe used. Each of the superordinates are
fixed prior to the cencemed term successfully giving rise to a Modulated’ name of subject as
follows: :

“(D) Leather Teehn'ology, (E) Leather, (A) Tanning, (Type of A)Mineral Tanning, (Type
of A) Chrome Tanning, (Type of A) Two Bath Chrome Tanmng (Meadifier of Kmd 1} (U%m g)
chhromate {A on A) Evaluation”.

" Note: The reason for making each of the superordinates to precede {he 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 possrble to prepare
the alphabetical subject index using all or the relevant superordinate terms as Lead Terms,
from the name of the subject itself. Generally, it is not necessary to modulate Modifier of
_ Kmd 1 formmg a complex term in the name of a. bubjECt :

Standardised Name of Subject

Each of the component terms in the narne of a aub]ect is replaced with| standard werms
and synonymous, quasi-synonymous terms are noted separately for preparing CR cntries-to be
included in the index later. For thlS purposn, vocabulary control tools such as thesauri, classauri,
etc. are used. :

Appropriate indicators for ECs, their subdivisions/divisors and Common Modifiers of
different kinds are inserted -in the appropriate places. The auxiliary/function words introducing

Modifiers of Kind { are also standardised, if lound necessary. The 1esultmg name of subject
is as follows

“-Leather Technology 8 Leather 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 Tanning’, the indicator
8.1 denotes that it is an Action on Entity, and so on. A set of “Modulated’ narnes of subjects
with appropriate indicators when just sorted alphanumerically can produce " an ‘organising
classification effect’. This has reduced considerably the See also CRs from nafrower subjects
terms  to their respective broader-subjects/lerms (ascending references) and from broader
" subjects/terms to their respeeti.ve narrower subjects/ terms (descending referénces).

Farmahon of Subjecr Headmgs

. After fdrmulaunnr the names of a subjecl as per the DS of SIL and noting down the CR
entries that are necessary, the indexer has to decide: 1) which component termas (including
those lormmo a complex term) should form the Lead, and 2) which component terms shoutd
form the context, in order to prodpce headings for the dlfferent subject index jentries.
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. Selection of Lead Terms

In order to provide access, mgmﬁcant tel ms 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, Efﬁcien{:y.'

“Cause, etc. very common Action terms such as Calculation, Determination, Evaluation, etc and

terms denoting Common Modifiers need not necessarily be selected to form Lead Terms.
Burt it should be decided by taking the name of the subject as a . whole and the community
to be served into consideration. It is helpful to select each of the Complex terms as such to
form the Lead. A vseful guideline for seleumg Lead Terms is the Cannon of Sought Heading
of Ranganathan, '

Selection of Context Terms

The Context Heading sets the CODtEh[ in which the Lead Headmg occurs. In order to
provide the maximum. 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 heiptul cre'umg an organising sequence among the Context Headings to a partlcu]dr
Lead Headm0

If the purpose is only to serve the comprehending function then the superordinates
included at the ‘Modulation’ step may be omitted, forming a “Short Context Heading’, provided
it represerits the full meaning of the sibject. As it has been observed that “the syntactical role
of each term in a heading is largely expressed by its position relative to the other terms and that
in some cases, the position of a term is not of its own accoerd sulficient to indicate its role
beyond a reasonable doubi, which means that an element of ambiguity will be preSent”. the
sequence of the terms in the Context Heading is kept invariant along with the different indicator
digits in DSIS. For this purpose while selecting terms to form such *Short Context Heading®,
it is neceéssary to select the last component term (it may be o Compound Term or a Complex
Term) in cach of the ECs and common modifiers. If the selected last component term does not
by itself individualise -1t (which happens in general, when the selectéd term is a Part or a
Constituent), then successive superordinate terms should also be selected so that it gets
individualised (md is homonym free. These superrrdinates 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 HLd.dlﬂg in DSIS are pleFXE(i with a process code ‘$1°.

) Upper Lmk Specifiers to Lead Term

A name of a subject formulated accorduw 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

occuiring 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 fuirther
specify the Lead Term. While sefecting 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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“form. Short Context Headmg have been used to form Upper Lmk Specrﬁers to the concerned -

‘term when it becomes the Lead. The sequence of component terms in. the Lead Heading

_"‘contammg Upper Link Specifiers taken from. left to right is the réverse of the sequence of the
terms -arranged accordmg o the rules of syntax This * ‘reverse rendermg had been found'
Co necessary in retrreval ' : - - - :

o _I --Default Lead and Context

When a component terrn is nelther selected to forrn Lead nor context the default 1s that .
T oitis selected to form Lead. If a component term. is selected to form only context, itisnot.
~ considered for Lead at all, If -a component term is the- last - component tsrm of the BC
_ ._'mamfestahon then it is selected - tg- form the. Context. This is dorie by checking the indicator
- _d1g1t with that of the succeeding term. if the difference in the indicator. digits 18 only due to

“the: succeedmg term’s indicator havmg At denoting SpecreslType then no action is taken!

To avoid a term (nelther selected to form Lead nor Context) being . considered for the default .
' _opttons a null process code ‘$9” is prefixed: to the concerned term These default optrons are

set automaucally by computer manlpulanon '

'._Processmg Codes L

he followmg are the processing codes used in DSIS for compute1 mampulat1on 1)'_
' --‘$0’ Lead Term’ 2) "$1° ¢ Context Term; 3) < (starter), ">’ (arrester) --enclosed within, is -
aComp]ex Term; 4) *$2° - Lead in PCR arising out of Complex Term; 5).“$* (auxlllary word.
- ,'1dent1f1er) ‘" (auxiliary word delimiter) - enclosed wrthm s an auxrllary/functlon word(s)

-.'fand 6) $9’ neither Lead nor Context - :

' '-_- jA art:from the above process codes aspec1al process code $3’ is. usecl wrth Mod1ﬁers .

_e Compoundff‘erms autpmatically. Eg: “8:Skin 8. 6$3 P1g 8 6$3 Cured” would
18 6P1g Skin 8 6 Cured Plg qkm”

The formulated name- of a sub|ect modulated’ and “standardised’ given as example in

B __"-sectton 3. 3 is:

_ “Leather Technology 8 Leather 8 1 TanmnU 8 l 6 Mmela] Tanmng 8.1.6 Chrome_
Tannmg 8. ] 6 Two Bath Chrome Tanrunﬂr 8.1.5 (usmg) chhromate 8.1. b Evaluation -

In order to fotim hort;_Context Headmg it is sufﬁcrent 1f the terms ‘Leather’,

Tannmg 5 ‘Chrome Tannmg and ‘Two Bath Chrorne Tannmg (usmg) Dt_ tomate” may . be.
C selécted ‘to: form the Leéad. These terms: are preﬁxed with ‘the'process” code ‘$0’ to indicate :
_that they are Lead Terms The Comp]ex Term is enclosed w1th1n angular brackets and the _ -

' g) D1chromate and Evaluatlon are se]ected As the term |



j -aux111ary/ function word between ‘$*’ end AN It may be necessary 0 form a PCR entry usmg
" the term ‘Dichromate’ and hence it ‘is preﬁxecl with the process code ‘$2”. The term ‘Evaluation’

~1s a very common Action term and it need not be selected to form the Lead. - These decisions - -

of the mdexer are mcorporated to. form the mput name of a subject gwen below

459 Leather Technoiogy 8$1 Leather 8.1 $0 Tanning 8.1 6 $0 Mincral Tanmng 8.1.6.50 -
" Chrome Tanning 8.1.6 $0$1 < Two Bath Chromie Tanmng 8 1. 5 $* (usmg)/$2 chhromate >
N E 1$1 Evaluatlon” .

L The above. 1nput could be further snmphﬁed by takmg default optlons whether apphcable:_;
;-and using the process code ‘$3° for Modtﬁer of Kind 2 to form Compound Term, as given .
'._below : : : '

L “$9 Leather Technology 8 $1 Leather 8.1 Tannmg 816 $3 Mmeral 8. 1 6 Chrome Tannlng_
i 8 T 6 < Two Bath Tanmng 8.1 5 $ (usmg)l$2 Dichromate > 8.1 1 $1 Evaluatton” '

Note Most of the dec1510ns relatlng to Lead and Context terms se]ectlon could be left S

to the default options available. . But synonyms, quasi-synonyms ‘and synonyms due to -
'..i.-_'_;f-‘factorlng of Composite Terms are to be noted separately to for CR entries to be mcluded n
-+ the index before final sortmg and prmtmg :
- ‘_.:'.'E_ntne_s:
’ Uni-CBrizponént Term Lead Heading'witk-Ful! Context Heading
TANNING

LEATHER TECHNOLOGY 8. LEATHER 8. ] 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 '

_ MINERAL 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 -
_CHROME TANNING.
. LEATHER TECHNGLOGY 8LEATHER 8.1 TANNING 8.1. 6 MINERAL
"TANNING 8.1.6 CHROME TANNING 8.1.6 TWO BATH CHROME TANNING
8.5 (USING) DICHROMATE 8.1.1 FVALUATION

- ;_;‘Two BATH CHROME TANNING (USING) DICHROMATE

* LEATHER TECHNOLOGY $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 §.1.1 EVALUATION S




Tanm

7.3.4 Advantages and Limitations of POPSI
Advantages:
)] o provides a flexible approach to subject indexing
2). Ltis amenable to any variety of transformations
3y The computer aided DSIS is c!uit,e simple because the indexer’s decisions are quite few -
' and the process codes used are “also few S
~4) - The system prov1des the facrllty of lendmg some of thc mdexer s decisions to defau]t '
options. :
5y It providies for the generation of different types of subject index entries and also the
"+ vocabulary control tool classaurus using computer. - -
6) It helps to. keep up—to-date the vocabu]ary control tool classaurus used f r standard1smg
o the name ‘of subject and for preparmg the necessary cross reference ¢ ‘tnes
. 7)'_ DSIS has a programme to create'a blbllographlc database capable of handling twelve
- variable length data fields usmg a srmple dlrectory of pomters at the beginning of each
record. '
 Limitations
"The following disadvantages zr_r_e found by the users of POPSI system:
D Presence of Discipline concept as thé first element in the context leads fo the possibility '
- of using this Discipline concept as a coordmate concept and thus it becomes a redundant
- concept at the time of search. . :
2) -._'Use of numerals in index entries reduoes the clarity of index entries
_ 3) . Thé 51mllauly of lead and context heddmos becomes unnecessary on- ‘many occasions in
o mdex entries. ' '
: 7 3 5 Examples of POPSI
| 'Subject: Evaluation of two bath chrome tanning of leather using Dichromate
Fonnalwed Name of Sulycct
“(D1sc1plme) Leather Technology, (Enuty) Leather, (Action on Entity) Two Bath Chrome

ng, (Enuty based Modifier of Kind 1) (Usmg) chhroma.te { Action on Action) Evaluation™

T, (A) Tanning, (Type of A) Mineral Tamﬁﬁg, :
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(Type of A) Chrome Tanmng, (Type of A) Two B
_._(Usmg) chhromate (A on A) Evaluatton” ‘

Standard:sed Name of Sub_;ect :

“Leather Technology 8 Leather 8.1 Tanning 8.
- 8.1.6 Two Bath Chrome Tanning 8.1.5 (using) Dict

Entries:
-Lmi'—Component Term Lead Heading with Full
' TANNING

LEATHER TECHNOLOGY 8.LEATH
. TANNING 8.1.6 CHROME TANNING
8.1.5 (USING) DICHROMATE &.1.1 EN

MINERAL TAN NING

LEATHER ' TECHNOLOGY 8.LEATH
TANNING 8.1.6 CHROME TANNING
'8.1.5 (USING) DICHROMATE 8.1.1 EY

CHROME TANNING
. LEATHER TECHNOLOGY 8.EATHI
TANNING 8.1.6 CHROME TANNING ¢
'8.1.5 (USING) DICHROMATE 8.1.1 EV
" TWO BATH CHROME TANNING (USING) DICH
"LEATHER TECHNOLOGY 8.LEATHE

TANNING 8.1.6 CHROME TANNING &
- 8.1.5 (USING) DICHROMATE 8.1.1 EV

7.4' C()MPARA_TIVE STUDY OF |

PRECI-S and POPSI are both rotated mdexes

" permutation and devices to preserve. the contex

.- preservation of context in both the systems is di:
‘preserved in the followmg manner.’ '

_ I the concepts A; B C,andDina strmg are
_C is the approach terms, ie.,. Iead them the contex

. CsB>A




¥

‘I case of :P(.')PSI the context is preserved- in the following wa_yi:'A>B>C>D_

qt is"'observed that tﬁe IS'yntax 'of PRECIS 'index eritries is more logieol than| DSIS _ :

.' Both the systems are applrcable wrth equal efﬁcrency to the hterates of 50 ..lé:ll., pure‘and
: .apphed sciences. R .

- 7 5 LET Us SUM UP

Indexmg is ; ‘an essentlal process to heip information- retneval in- man ai as’ well as

computer-based systems. In the world of - mdexmg PRECIS developed by Derek Austin- of BNB

- and  POPSI, the brain-child of Dr S.R: Ranganathan and further develeped by = Prof. G
-_Bhattacharya and. computensed by Dr EJ. Devadason-of DRTC have commanded | high esteem,
Both PRECIS and POPSI are having - equal efﬁc1ency in their expressweness I'I. the matter of -

.syntax thé PRECIS syntax is more logical than POPSL. But both the systems can very well '
“be applied to the hterature of pure and applied sciences and soc:al sc1ences ' '
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7. 8 MODEL EXAMINATION QUESTIONS

_I : ESSAY QUESTIONS o ‘

1) Describe the syntactical r'ela*.ioﬁ";'hip in PRECIS ;'md POPSI '
2) - Make a comparative study of PRECIS and POPS] Give suitable exampleq
H DISCUSS the salient catures of PRECIS '

) Make out an analysts of the syntactlc structure: of DSIS
5 Dlsc_uss the s_alle__n; features of POPSI - o

I SHORT NOTES
a) . Syitax in PRECIS

b)  Subject .Indc;_:xmg
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UNIT -8: THESAURUS - ITS STRUCTURE,

FUNCTIONS AND CONSTRUCTION

Structure
8.0 Aim.s.s aﬁd Objectiﬁés )
8.1. | -Iniroductiéﬁ
92 Thesaurus - Definitions aﬁd_ Mea_niﬁ.g |
83 Strucfu_re of a Thesauru:s Entry.
8.4 “Types and Functions o.t.' Thesaurus
841 Types-
8.4.2 Functions o
8.4..3 Role of Thesaurus in ISAR
8.5 Construction of Thesaurus
8.5.1 Steps in Thes.z!urus Construction
8.5.2 Salton’s Principles
AR Sc—:mi—Automatic/Aut_omatic Methods -
_ 8.6. Termu:-logical C.F.)l‘it.l‘&)l and Inter—i‘erm Relationships -
8.6.1 FPorms of Indexing Torms
8.6.2 Dec.ding on iuer-Term Relationships
87 Examples of Thesauri
8.8 letUs Sum Up 7
3.9 .' Rr-;:fc;rences and fl?pl:tfi_er_ Rgadi}ng_
8.10 Assig’nnﬁlené ‘.
8.11

Model Examination Questions

8.0 AIMS AND OBJECTIVES

Thesaurus, as a vocabulary control device, has been identified as an im
information processing and - retrieval.
structure, functions and construction.
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portant tool n

The present unit aims 10 provide an overview of its



aumltary! function word between $*’ and A\ may be necessary 1o 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 clec1510ns .
of the 1ndexer are meorporated to form the 1nput name of a subject gwen below

' $9 Ledther Technology 8 $} Leather 8 1 $O Tannmg 8.1. 6 $0 Mmeral Tann'lng 8. I 6$0" L

o Chrome Taoning 8.1.6 $031 < Two Bath Chrome Tanmng 8 1.5 $* (usmg)/$2 D1chromate > :
£ 8.1 1$1 Evaluation”, . )

’I‘he above 1nput could be further stmphﬁed by takmg default options whether apphcable;' :

i::_j and using the process code $3 for Mod1ﬁer of Kind 2 to form Compound Term, as. glven -
" below:

o “$9 Leather Technology 8 $1 Leather 8.1 Tannmg 8.1.6.%3 Mlneral 8. 1 6 Chrome Tanmng
80 6 < Two Bath Tanmng 8.1.5 $* (using)/$2 Dichromate > §. ] 13%1 Evaluatton

Note Most of the dec151ons relatmg to Lead and Context terms selectlon 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 o be included in o
- the index before final sorting.and printing. :

0 Entrie_s:'

" * Uni-Component Tetm Lead Heading with Full Context Heqding

TANNING
LEATHER TECHNOLOGY 8. LEATHER 8. l TANNING 8. 1. ¢ 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
LEATHER TECHNOLOGY 8. LEATHER 8.1 TANNING 8. l 6 MINERAL
~ TANNING 8.1.6 CHROME TANNING 8.1.6 TWO BATH CHROME TANNING
8 1.5 (USING) DICHROMATE 8.1. l EVALUATION
CHROME TANNING
LEATHER TECHNOLOGY S.LEATHER 8.1 TANNING 8 1. 6 MINERAL
 TANNING 8.1.6 CHROME TANNING 8.1.6 TWO BATH CHROME TANNING
8 L5 (USING) DICHROMATE 8.1.1 EVALUATTON

R ':-'--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 l 5 (USING) DICHROMATE 8. l 1 ALUATION




7. 3 4 Advantages and erltatlons of POPSI _ o |

Advantages o J' S o X ‘
1y It provides a flexible approach to subject indexing Co ' ‘ '
). It is. amenable to'anj/ variety 'of -transfo'rmations o - ‘

3y The computer alded DSIS is quite simple because the indexer’s dccrsnonsi are quite fcw- :
' and the process codes used are also few - : ‘

4) - The system prov:des, the fac1llty of lendmg some of the mdcxer s decu?ons lo default -
options. S : .

-5y It provides for the generatlon of different tyoec -of qubject index cnmis and also the
- vocabulary control tool classaurus using computer _ ‘

~ 6)-  Ithelpsto keep up- -to- datc the vocabulary contro! tool classaurus used for standardlsmg
" the nameof bubject and for pleparmg the nccessary Cross refcrencc entrles

7)" DSIS has a programme to create a bibliographlc database capable of handling twelve
' ~variable length data fields usmg a simple directory of pomters at tho beginning of each
record. ~ : ‘

The fo'lldwing disaclvantagcs arc found by' the users. of POPSi éystcm: ‘

- Limitations

S '.Presence of DlSClplll‘le concept as the ﬁrst element in the context leads fo the p0351b1hty '
- of using this Discipline concept as a coordmatc concept and thus it becomes a redundant
_concept at the time of search. . - ‘ ‘

- 2) __Uso of numerals in index entries rcduc'es the c]arity of 'index cntrics ‘ B

' 3)  The srmllanty of lead 'md context headmfrs becomes unnecessary on rﬁany occasions in -
index entries. ‘ .

|

Subjecl Evaluatlon of two bath chrome tannmg of leather using chWromate

_ 7 3 5 Examples of POPSI

._Formalrsed Name-of Subject R B ‘

_ .“(Disciplinc) Leather Technology, (Entity) Leather, (Action on Entity) Two Bath"Chromc 3
Tannjng,' (E_atity based Modifier of Kind [) (Using)_Dichromate, {Action on Action) Evaluation™ -

T, (A) Taponing, (Type of Aj‘Mineral Tanniog_, -
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g ".'In ca's'e of POPSI 't‘l'le'. .context' is preserved in the | folloWing way"'A>B>'C>D
0
=

Ttis observed that the. syntax of PRECIS mdex entrres is more loglcal than DSIS

‘Both the systems are apphcable thh equal efﬁcrency to the. llterates of soc1al pure and o
o apphed sciences. : '

-;7'_._5 LET US sUM_ upP

.
R

Indexing is an essential process to help "information’ relneval in manual as well as

- E_computer—based systems. In the world of - mdexmg 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 equa! efficiency in their expressweness In the matter of =
'syntax the PRECIS syntax is more logical than POPSIL. But both the systerms can very ! well

“be applied to the l1terature of pure and. applled sciences and social sciences.
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|
N

(Type of A) Chrome Tanning, (Type of A} Two Bath Chrome Tanmng (Modlﬁer of Iﬁ‘md 1D
. (Usmg) Dichromate, (A on A) Evaluatlon” )

Standardrsed Name of Sub;ect B ' S S ‘ .

__ “Leather Technology 8 Leather 8.1 Tannrng 8.1.6 Mmeral Tannmg 8:1.6 Chrorne 'Fannmg
. 8.1.6 Two Bath Chrome Tanning 8.1.5 (usmg) chhromate 3.1. l Evaluation”, - ‘

Entries: ' . _ : : ,' . ‘ |
I;'ni-C'omponent Term Lead Heading with Full Context- Heading |
TANNING | o _. . .‘ | R | E

LEATHER TECHNOLOGY 8.LEATHER 8.1 TANNING 8.1.6 MINEI%AL

TANNING 8.1.6 CHROME TANNING 8.1.6 TWO BATH CHROME TAN ING
8.1.5 (USING) DICHROMATE 8.1 .1 EVALUATION

LEATHER TECHNOLOGY 8 LEATHER 8.1 TANNING 8. 1 6 MINE
"TANNING 8.1,6 CHROME TANNING 8.1.6 TWO BATH CHROME TA ING
“8.1.5 (USING) DICHROMATE 8.1.1 EVALUATION _ ' ‘ _

CHRGME TANNING 3 o o N

| MINERAL TAN NING

- LEATHER TECHNOLOGY S$.LEATHER 8.1 TANNING 8.1. 6 MINERAL.
TANNING 8.1.6 CHROME TANNING 8.1.6 TWO BATH CHROME TANNING
815 (USING) DICHROMATE 8.1.1 EVALUATION ]

TWO BATH CHROME TANNING (USING) DIC'HROMATE o |
| |
LEATHER TECHNGLOGY 8.LEATHER 8.1 TANNING 8.1.6 MINERAL

TANNING 8.1.6 CHROME TANNING 8.1.6 TWO BATH CHROME TAN ING
8.15 (USING) DICHROMATE 8.1. 1 EVALUATION ' _

7_--.4' . COMPARATIYE STUDY OF 'BECIS'AND POPSI_ 1

" PRECIS and POPSI are both rotated mdexes Both of them use‘ methods of rc|>tatron ‘or
permutatron and devices to preserve. the contexts of the térms in the headrngj But the

. -preservation of context in both the systems is different. In case of PRECIS the-context is
-preserved in the followmg manner.” - : : - ‘

-If the concepts A B, C, and Dina %trmg are related in the manner A>B>C>D and if o
,C IS the approach terms, ie., lead them the context 15 preserved in the followmg manner:

| E |

C>B>A



UNIT - 8: THESAURUS - ITS STRUCTURE,
- FUNCTIONS AND CONSTRUCTION

Structure

8.0 Aims and Objectives

8.1 | -Tnt_r{')ductilon

82 Thesaurus - Deﬁnilionﬁ arlld Megililig

8.3 Strucﬁu‘e of a Thesauru:s Entry.

§4 'Tyﬁcs and Functimls of .Thesaurus
.8..4,1 Types
8.4.2 Functions o
8.4.3 Role of Thesaurus in ISAR

&5 Construction of Thesaurus

8.5.1 Steps in Thesaurus Construction -
8.5.2 Salton’s Principles

.

* Semi-Auiomatic/Automatic Methods
8.6  Termin:’ogical Control and Inter-Term Relationships

8.6.1 Forms of Indexing Terms
8.6.2 Deciding on ister-Term Relationships

8.7 Examples of __Thesaui‘i.

8.8 Let Us Sum Up

8.9 Réfere_nces and Ifi?u_r_t!j_z:;: Reading
8.10 Assign’n‘ien;:' |

8.11 Model Examination (Questions

8.0 AIMS AND OBJECTIVES

Thesaurus, as a vocabulary control device, has been identified as an important tool in
formation processing and : reirieval. The present unit aims to provide an overview of its
structure,.functions and construction. ' - '
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7.8 MODEL EXAMINATION QUESTIONS

I ESSAY QUESTIONS

1) Describe the syntactical relationship in PRECIS and POPS]

2 Make a comparative study of PRECIS and POPSL Give suitable examples,

. 3) . Discuss the salient features of PRECIS _
' 4}_ - Make out an analysis of the syntactlc structure of DSIS
N D:scuqs the sallcnt features of POPSI

I ISHORT NOTES -
-a) Syntax in PRECIS

b)  Subject Indexing
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After studying this unit, you will be in a position to

- explain the need, purpose and functions of a thesaurus
- desc-ribe the stracture of 4 thesaﬂrus

- - explain the construction of a thesamm throt lgh manual methods as well as computerlsed
Systeims : '

- discuss the role of thesaurus in information storage and retrieval systems.

8.1 INTRODUCTION

The word “Thesaurus™ iy derived from Greek word “thesauras’, which mean a tre AsSUry.
According t 3k Dictionary, the earliest usage of word thesaurus was known in
1565 froin the title, Yheswurus Linguae Romanae er Britannicae. While its first English uséga
was given in 1736. Ta 1852, Peter Mark Roget published his Thesaurus of English Words and
Phidases, with ihe subtitle, o collection of words Cjﬂas’fied and arranged so as rofac litate the

‘expression of ideas and fo assist in’ literary composition. Tt is considered as the “Father of all
Fhesanr:”, tioogh the concept hns  passed ﬂarough fmany successive stages of metamorphosts

over the past two centugies. Spark-Jones has studied deeply and distinguished various infertwined
sirands in the f"qabuun history. She traces th rigin of synonymy in the subject classification
of »ocabuiames VIZ., Amma Fc:si’m etc.

The concept of Thesaurus entered the library and information science field in the early
1950s. Heien Brownson used . the word for the first time in connection with information
retricval at the Dorking Conference on Classification on May 14. 1937, Though H.P Luhn’s
Dictionary of Notions and Notational Familities’ and the ‘Word-association Matrix” of all
were the eariier attemipts, even before the conference. The 1960s has witnessed the development
of major thesaurt for the information retrieval. Sooner, the multa]mgual thesauri were also
developed based on the Roget’s Polygios Lexicon.

52 THESAURUS - DEFINITIONS AND U MEANING

Berore dispussing the structure and | unrtmm of a Lheaaurus, let us first examine some
of the impertant definitions of the term “Thesaurus’ and understand the meaning of them.

_ There are several definitions that are pi(,\:’uent in the reference tools for the term

Thesaurus. Though it is not intended to provide a comprehensive list of definitions available in
the published reference touls, however, some of the important definitions are quoted and discussed
with s view o bring out 4 common thread that rung through ali these dcﬁmtmm

anary defimes the Thesaurus as & ‘treasury’or ‘storchouse’ of
ary, ens %Eop dia, or the like.

?;n«:wku 42 us 4 M,.J.mn

According i-'; Websier's Third New Internationgl Dictionary of English Language, thesaurus

W ?2{}5_“
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means, “a book contairiing a store of words of 1nformat|on about a partlcul ar ﬁeld or set of
concepts spec1ﬁcally, a dictionary of synonyms

According to the definitions used in that of the World Science Information System of
UNESCO (namely. UNISIST) a thesaurus may be deﬁned either in terms of Ts functlon or its
_structure. ;

- In terms of functton a thesaurus is atermmolog:cal control deviee used in translatmg -
from the natural language of documents, indexers of users into a more conjtramed “system
Innguage” (ducumentatlon language, information language)

In terms of structure, a thesaurus is a controlled and dynamic vocabularly of sema‘ntioelly.
and generlcally related terms whtch covers a specific domain of knowledge ' :

The second revised edltlon of the Gurdelmes forr the Establishment anal Development of
' Monolmguat Thesauri, defines the thesaurus as “the vocabulary of a controlled indexing
' language, formerly organised so that the a priori reIatlonshlps between the concepts (e. g as
“broader’ and narrower’) are made exphcrt

All the above definitions show that the thesaurus means. a treasury or storehouse in its -
'general usage. As the word entered the literary field, through the wellknown Raget’s Thesaurus,
- the usage has been changed to mean a lexicon or a dictionary or encyclopedia, where a set

of concepts or words or phrases of a particular field are grouped together according to
similarities in_their meaning. The ‘words with similar meaning’ implies the synonymy, hence
these thesaiiri are also called *Synonymous chttonartes Such dictionaries became reference
tools in a llterary field. ‘

The usage . of the term, Thesaurus, in LIS reference tools denotes a special function in
information retrieval through controlling the terminology. Hence, the structure has also been -
- changed to display relationships within the vocabulary based on semantics, not/on orthography.

This is an advanced feature over the mere grouping of synonyms. Nevertheless, the definition
~ given in the first edition of the UNISIST Guidelines for the Establishment and Development of
Monolingual Thesauri faced a great “deal-of criticism over the terms ‘system language’,
“*documentation language’ and ‘information language’ and hence. the second. r;rewsed edition

brought into use the proper name ‘Indexmg Language’.

83 STRUCTURE OF A THESAURUS ENTRY |

A thesaurus should | 1nclude the terms whlch ‘represent the various| 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 i indexing are

‘Non-descriptors’. They are proper names of cor porate bodies, - government agencies, institutions
and firms, geographical names, etc. in addition, scope notes and definitions are also given.

Three ‘kinds of i'nte'rrelationships between ‘the concepts  are usually 'displayed in a
- thesaurus. They are - Hierarchical, Equivalence and Associative Relationships, The latter two
© types may be grouped under Non-Hierarchical Relat1onsh1p '
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a). Hierarchical or Structural Relationship:. The hlerarchlcal relation expresses super/

- _subordinate of concepits. There are two types of relatlonshlps in this category: Genus-

Species and Part-Whole relationships. 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 Preferential -Refati_o:,zs: When terms are regarded as similer or alimost
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),

¢)  Associative or Affinitive Relation: This relationship is employed to cover other
E relationships between concepts that are related but are neither consistently hierarchical

- 'nor equivalent. This relationship in a thesaurus i$ displayed by the symbol RT (Related
Term). :

‘A typical entry taken from Thesaums of Engineering and Sc:ennf ic Terms (TEST)
“indicating all the three re]atlonshlps 1s shown below:

: _POLICE
UF  Bodyguards (Personnel)

BT PERSONNEL
NT MILITARY POLICE _
RT INDUSTRIAL PLANT PROTECTION
INTERNAL SECURITY

- Thus, a‘thesaurus contains terms so arranged as to express their structural and functional
relationships. A list- of terms which does not include structural and relational information is
‘not a thesaurus. It is merely an ’1lphabet1cal l:sl of descnptors or GUbJBCt headmgs '

Generally, a thesaurus melude_s two-parts. They are mam part and an auxxllary pert.

The Main Part in a theeaurus is.a norma] alphabetical list of all descrlptors glvmg
'complete information on each descriptor. including the concept relationship. This part includes
_both descrlptors and non- descriptors along with seope notes and deﬁmtlons

~ In order to improve the access to the main part, a the‘;aurus may ‘contain several aux;hary

. parts, i.e., Permuterm Subject Index, Systematic Listings fike 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
clasmﬁcatmn along with aiphabetlca] thesaurus as in Thesaurofacet

84 TYPES AND FUNCTIONS OF THESAURUS

The use of thesaurus in modérn information storage and retrigval 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 categeried into different types bas\,d on different characteristics they' _
possess.

I Microthesaurus Vs. Macrothesanrus

Based on the scope of the subject field, thesauri ‘can be divided ihto two 1ypes:
‘Microthesanrus and Macrothesaurus. Macrothesaurus covers relatively a broad subject like
science, ebgineering, social sciences, or even the interdisciplinary subjects such as
development. The Microthesaurus on the other hand includes a smaller Sl.lb_]E.C‘i!S like machine

tools toy marketing, etc.
I Structured vs. Unstruciured =~ - S ‘

Based on the syniax of the indexing ianguage, the thesauri can be calegorised as 1)
Unstructured Thesauri, and 1i) -Structured Thesauri. : _ ‘ '

The Unstlruc_tué'ed thesaurt centain the unstructured . vocabulary of ;uniterms and
uniconcepts. This may - give good recall, but is likely to resvit in low relevagce. The often
quoted example is “Venetian Blind’, when factored could lead to errors, which ‘may be described
as ‘False Drops’. '

The structured thesauri is associated with 2 classification scheme and functions as
alphabetical index. It can be used independently of the classification scheme. The terms are
treated as single semantic units and hence some sort of pre-coordination 1is invpived.

I Using Preferred Terms Vs. Not Using Preferred Terms

Another way of categorising the thesauri is. on the basis of nature of ermmolt)gical

- control they adapt. These are two types: i) Thesauri using Preferred Terms, and ii) Thesauri
not using Prefered Terms. 'In the first one, only one term dencting a concepl is permitted
for indexing and retrieval. These thesawri perform terminological control by preferred terms. In
the second type, all the terms denoting a concept are allowed to be used for indexing’ and
retrieval. When a term changes its- meaning, it cancels the earlier synonyms and concept

. relationships. It requires computer systems for maintenance and retrieval.

IV Source, Adjunct and _Cumulative Thesairi

Thesaurl can- also be categorised into three types by their nature of aonstructmn i)
Source Thesaurus, i) Adjunct Thcsaurus and iii) Lumu!atwe Thesaurus. '

Source Thesauma As the name indicates, it acts as source or a databank from whtch an
mdexing tool can be extractéd, Resides terminology, 1t also contains a gu rdamf structure to
terminology and classification, which will be helpful for the cooperating institutions to adopt
it'for constructing a thesaurus or indexing tool for *pﬂCﬂiL application. Hence, Atchison a?‘d
Gilchrist called it a ‘Convertibic Thesaurus’. '




Adjunct Thesaurns: An adjﬁnet thesaurus deals with a specific facet that does not show
many telationships. beLween concepts, It cannot be used 1ndependentiy and hdS to be added to
- amain thesaurus, hence it is called as an Adﬁmet Thesaurus. -

Cumulame Thesaums A Cumulatwe Thesanrus collects -information contamed in a
dlffelei thesauri or classification schemes and cumulates the same in its construction.

vV Thesaurofacet

The thesaurofacet is a combined approach of a faceted classification and a thesaurus, A -
thesaurofacet was published in 197C by Jean Aitchison under the title, Thesaurofacet: a thesaurus
and faceted classification 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 classification scheme can only display one set of genus-species divisions,
while B-NT-RT cross references are shown in thesaurus. The who]e system depends on the
interaction of classrﬁcatlon sehedule and thesaurus

8. 4 2 Functlons of a Thesaums

The Encyciopedxa of Library and Information Sc1ence (Vol.30) - has enumerated the major
purposes of a thesaurus which -can he summ’msed as follows: '

I To provide a map of given field of know ledge, indicating how concepts or ideas about
concepts are related to one another, which helps an mdexer ora searcher to understand
the structure of the field; ;

2) To ‘Provide a standards vocabulary for a given subjeet field which will ensure that
' indexers are consistent when they are makmg mdex entries to an information storage
and re[rleval system :

3y  To provide a system of references between terms which will ensure that only one ten‘n
o from a set of syhonyms is used for indexing concept;

4)  To provide a guide for users of the system so that they choose the correct term for a
- subject search; :

5 - To locate new concepts in a scheme of a lBlﬁthHShlpS W|th ex1st1ng concepts in a way
' which makes sense to users ~of the system,

. 6)  To provide classified hlerarchlec. $0 that a search can be broadened or narrowed
o systematlcaﬂy : ' o

: 'Thesaurus s only a tooI used for lndcxmg The tool has to be’ used only to contro] the
vocabulary but not. for subject analysis. The- tool plays the following two roles: 1) Prescriptive-
role: It prescribes as to what term should-be assigned, and ii) Suggestive role: It suggests
terms to be considered instead of, or in addltlon to efc. The RT and to a eertam extent BT and

. NT references are suggestive indicators..’ T



A thesaurus helps in indexing the collections of documents, abstracts, bulletins,
bibliographic and current awareness tools, etc. The standardised terminology helps to provide
consistent representation of subject matter as index terms (in tnput) 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 semantically related; '

'3.4.3 Role of Thesaurus in ISAR

Vickery (1965) has identified three stages of operation in the process of |Lr11dcxmg They
are 1) The text is scanned to select a set of words, phrases or sentences which collectively
represent its subject, i1} 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 111)‘ The subject
dESCI'lpHOl'IS are transferred into the standard descriptor language used in the system. There has
been a hunt for a standard descriptor language which can act as the main agent in establishing a
coincidence of vocabularies in indexing and searching by conducting both gperations in a
commen language. : : - ‘

The hmltatlons of the classification and indexing systems are more proqnment in their
failure to identify the semantic and syntactic re]atlonshlps of conceptual terms. [Thesaurus has
become more prominent as 1t exploits to the maximum and stands distinguished {rom the
other categories of tools such as subject dlctuonarlce/g!msarles alphabetic subject headmgs
classification schemes, etc. _ ‘

.Thesauri has been recognised and used as an effective indexing technique for more than
past three decades to improve the precision and recall in information retricvalL systems. In
an environment of growing inter-disciplinarity of the subject fields as well as the automated
information storage, processing and retrieval systems, the need for thesauri has been growing.

_ Helen Brownson said, “the problem (of information retrieval) ... i_L, to transform
concepts and relationships, as expressed in the language of documents, into a somewhat
more regularised language, with synonyms controlled and syntactic structures simplified.
Some investigators have come up with the thought that the best answer... may. be the application
of- mechanised thesauri based on networks of related meanings”. '

_ Therefore, many integrated databases even at the mtematlonal leve! use their authority/
descriptor lists in their sub_]rect fields besides free text searchmg techniques. .

8.5 CONSTRUCTION OF THESAURUS
In the 1970s and 80s, several library and information scientists like Aitchison and Gilchrist

(1972), Tonmley and Gee (1980) and many others have suggested methods for construction of

a thesaurus through manual methods. The PGI/UNISIST (1981) prepared guidelines for the

construction of monolingual thesauri. Since the carly 1980s, semi-automatic or [computerised

: constructlon of thesauri became popular

8.5.1 Stepsin the C_onstructmn of Thesaurus

Aitchison and Gilchrist have given some practical steps for construction of a thesaurus.
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Thcjf are further elaborated as below:

] Ideﬁtify the needs of the users
2)  'Define the subject field .
f?) ~ Decide the type and design of thesaurus layout
4y Collect terms from subject Jiterature, users, specialists
5y Screen and édit the terms as per the rules of thesaurus,
6) Record the terms in the Terms Cards / Thesaurus Form
- 7)  Sorting and Grouping of Thesaurus Cards
8)  Prepare the hierarchical structure and other associated parts
@) Test the thesaurus ag@inst a séleéted_collection of documents

10} Get the thesaurus evalated by subject specialists and users
Let us further discuss these ten steps in detail:

- 1) Ideniification of the User Needs: A basic step for realising the need for design and
construction a thesawrus, presupposes the needs of the users of a library and information system.
Lack of proper indexing system or inadequacy of the cxisting retrieval systems may prompt
the need for designing a thesaurus. '

2) Definition of the Subject Field: Having decided the need for constructing a thesaurus,
we have to define the subject field of the thesaurus, by establishing the boundaries of the
subject. It should include the core/central area as .well as the marginal/peripheral subject
areas. Study of the general or technical thesauri already available may give some idea about
the main sections of -the subject field. The sections. which are relevant, especially for the
peripheral subject areas, couid be adopted. Form and geographical divisions could be taken
from any major classification systems or thesauri.

3) Decide the Type and Design 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 Jrom 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 like descriptor lists or thesauri, subject headings lists, classification
schemes, nomenclatures of single disciplines, treatises on the terminology of the concerned
subject field, textbooks, subject dictionaries and encyclopedias, indexes of journals and abstracting
periodicals, etc shouid be scanned for an initial list of the terms. Tt should be followed by
scanning of sabject 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 iffiportance 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 Construgtion: 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 -

famiHarity with the subject field is an asset, it would be wise to obtam cdooperation -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 termmology The Rules of Thesaurus Construction (For example, '
UNISIST Guidelines for the Estabhshment and Development of Monolmguai Thesaurt} as
. demcled inr-the begmmng should be.followed c0n51stently '

_ 6) Recordmg the Terms in the Terms Cards Thesaurus Form: Record the terms
thus selected, screened and edifed 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
by ._ Syneﬁyms, near'-,synenyﬁls-.and alternative word forn;ls (_UF)
¢y,  Broader Term (BT} C . R
d) | " Narrower 'Term_ (NT)_ _ _ _ _
&) - Related Terms (RTs), ié Norn-hierarchically telated terms
f) _ Seurce (if taken fr_c_).m dictionary,mhﬁaurﬂs, iﬁdex, 'ete)
g Scope notee and deﬁnit.ions (’if necessary)

h) Broad Subject Groups/ Class Number

The details of the selected ferm and ity relationships may be added gradually to the
Thesaurus Form/Card during the process of comp1lat10n A spec1men of the Thesaurus Form/
Card is ‘shown below: : - -

: THESAURUS FORM " Class Number. |
' Broad Subject Group .
© Term ' SR
UF
- Definitions
o Scope Notes
RT
BT _ _
: : Source -

Flgure 1: Thesaurus Ponm/C"ud :
Source: Allch1son and Gilchrist (1972): Tfumums C'omrmcfcon
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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
eliminated 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 preparatton of hierarchical structures.

8) Prepare the Hierarchical Structure and other Associated Parls: 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 hicrarchies. 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 tested against a selected collection of documents of the concerned
subject ficid to examine its efficiency and use in mformdtmn retrieval. - It helps the compilers
o evaluate their effort.

10) Get the Thesaurus is Evaluated by Subject Specialists and Users: The thesaurus
. is to be evaluated by subject specialists and a section of the users of the lbrary and information
system so as to get feedback on the working of the thesaurus. Based on the feedback the
thesaurus could be refined.

8.5.2 Saiton’s Five Principles of Thesaurus Construction

Salton (as quoted by Townley and Gee, p.21) listed five principles of thesaurus
construction, which shouid be enigraved on the heart of any thesaurus compiler. :

1) - No very rare concepts should'be included in the thesaurus since they could be expected
to produce many maiches between documents and search requests.

2)  Very common high-frequency terms should also be excluded from the thesaurus since
they produce too many maiches for effective retrieval. (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 dmblguous in many contexts whereas
the latter i1s much more spec:lﬂc)

3)  Non- qlgmﬁcant words should be studied carefully before they are mcluded n'the list of
words to be eliminated.-

4) ©  Ambiguous 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 ‘“field’ corre‘;pondmg on the one hdnd to the notion of subject
area and on the other to its technical sense in  algebra; however no category need be
shown to cover the notion of a patch of fand if the dictionary deals with the mdthcmdtlcal

~ sciences of 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 n a thesaurus. When a difference consists of an adjective, the
noun from which the adjective was derived should be preferred as the extra candidate term. If
* these terms are accepted, the thesaurus should dispiay recipracal relationsigips between the -
extra term and the compound term as a whole. Example.

" i) MARINE BIRDS SEAS |
~ RT SEAS | RT MARINE BIRDS

ii) SCHOOLS FOR HANDICAPPED CHILDREN
- RT HANDICAPPED CHILDREN

HANDICAPPED CHILDREN
RT SCHOOLS FOR HANDICAPPED CHILDREN

2y Adjectives

© Use of adjectives should be avoided as fur as possible. However, they, may be accepted

‘as single words in situations where adjectives generally precede the nouns they modify and the

- user may be directed, on economic greunds, from a noun to an adjective. Example: France/
French, Sea/Marine, etc. : ‘

3)  Adverbs

Adverbs such as ‘Very’ or ‘Highly’, should never be used alone as i‘ndexing terms. A
phrase beginning with an adverb should not be accepted as an indexing term except when it has
acquired a special meaning within a jargon. Ex: V_ERY HIGH FREQUENCY (VHF)

4} Verbs ' _ : ‘

Verbs expressed as infinitive or participles should not be used alone A‘s indexin.g terms.
Activitics should be represented by nouns or verbal nouns. Ex;: COOKERY [{not ‘Cook’)

_ If' the use of a noun to indicate un activity introduces  a latent ambiguity, a qualifying
. phrase should be appended to each term. o ' g‘

Example:  GOVERNMENT (activity) | ‘
GOVERNMENT (persons)

4 Abbrev_iaﬁqﬂé and Acronyms _ _ ‘

" Abbreviations and acronyms should not be used as preferred terms except when they
are widely used and . readily understood within the field covered by the th_esaurus. Many
acronyms and abbreviations are homographs, and the full form of the name should thereforc
function as the preferred term, with a reciprocal reference from the abbreviated form.




Example:  WORLD HEALTH ORGANISATION
o UF WHO - .
~ WHO USE ‘WORLD HEALTH ORGANISATION

Abbteviations and dcronyms may function 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, =

Example: UNESCO _ . :
' UF United Nations Educational, Scientific and Cultural Organisation

United Nations Educational, Scient'ifi.c ‘and Cultural ‘Organisation
USE UNESCO ' :

5)  Choice of Singuiar 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 coicrete entities, and those that refer to abstract concepts.

Nouns that represent concrete entities can be divided into two further categories: .

' (2)  Count Nouns, ie names of countable objects that are subject to the question chow many?’
but not ‘how much?. These should be expressed as plural. Example: DOCUMENTS,
POLITICAL PARTIES B ' '
(b).  Non-Count Nouns, e.g., names of materials or substances which are subject 1o the question
- of ‘How much 7, but not ‘How many?’. These should be expressed as singulars. Eg:
- PAINT, QUARTZ, STEAM N/ ' ' -

. The names of abstract concepts, e. g abstract entities and phenormena, properties, systems’
of belief, activities and - disciplines; should be expressed in their singular forms. '

| E};énmples:

- Abstract entities and phenomena; PERSONALITY, WINTER
- Properties: BRITTLENESS, OPACITY, SOLUBILITY =
~ Systems of belief: MARXISM, SHINTOISM
* Activities: IMMIGRATION, RESPIRATION o
- Disciplines: SOCIOLOGY, LIBRARY SCIENCE

7 'Hon_iogfapfzs o

- Homographs or polysenws (sometimes referred to by the broader term ‘homonyms’) are
words with the same spelling but_different .meanin gs. When homographs are encountered, each

'te_rlﬁ :should be supplemented by. a qualifying word or phrase.
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Example: CRANES (birds)
CRANES (lifting equipment)

8) .. Chmce of Terms

a} Spelimg "The most widely accepted spelling of words should
reference should be made from the variant spellings to the prefa red form.

Example: Romania USE ROMANIA

be adopted. A

b} Loan words and translations of loan words : If the loan word is more widely_acceptéd,
“they should be incorporated If the translation becomes weli-established, this shouJId be preferred.
“Reciprocal references should be made between the preferred and non-preferred terms.

Example: X-RAYS UF Roentgen rays

'¢) Slang terms and Jargon : When a slang or jargon term emerges a

5 an alternative

to an existing and well established term, the established term should be chosen as the preferred

tertn and the stang term should be admitted as a non-preferred ierm.

Example:'ASSQCIATI.ON. FOOTBALL UF Soccer
Soccer USE ASSOCIATION FOOTBALL

dj Common names and rrcrd(z names © A product is ircquentlyknown by a wtdely '
recognised trade name. Where a suitable common name also exists, this should|be adopted as

the preferred term.

Example: POLYETHYLENE U/F Palythene
Polythene U/SE POLYETHYLENE

i ¢) Popular names and scientific numes: The most likely to be sought by
index should be preferred over the other form. ‘Penguins’ might be chosen as

the users of the
the - preferred

term in a general index and its scientific equwa]ent ‘Sphemsaformes may be preferred in a

zoological index.

* f} Place names: The name preferred should be most familiar to the users of the thebaurus

...Preferellce should be given to the official rather than the popular name.

Example: NE.THERLANDS /F Holland
~ Holland" USE NETHERLANDS

-g) Proper names of institutions and persons: These terms are frequently excluded from a

thesaurus, when included they sheuild be recorded in their untranslated form.
international organisations should be expressed in their best-known ’rorms

9) Compound Terms

The names of

The establishment ‘of procedures for dealing consistently with compound terms introduces

one.of the most-difficult areas in the field of subject indexing. A general guidel
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a compound term into separate components . may not hold good in all circumstances. Therefore. -
cerain terms have to be retained in: its pre-coordinated form as per the context.

a).Semantic and Syniuctical Facroring: There are twe  techniques for factoring (i.e.,
anafysing a term into separate meaning elemcnts) are recognised in indexing.

Semantic factoring: A term which repres,eﬁts a complex notion is re-expressed in the
form of sitnpler or definitional elements, each of which can also be occur in other combinations
to represent a range of different concepts.

Example: “Thermometers’ could be expressed by a combination of threz terms:
TEMPERATURE & MEASUREMENT & INSTRUMENTS

This technigue is not recormmended as it leads to a loss of precision in retrieval. When
a compound term has become so familiar in common wse {(eg: Data Processing), the proper
names (eg: United Nations Organisation), and the terms in which the difference has lost its

+

original meaning {cg: Lawn Tonnis) etc. should be retained as compound terms.

Syntactical facioring : This technique is applied to compound terms, ie., terms which
are amenable 10 morphological analysis into separate components, each of which can be accepted
as an jndexing rerm in its own right. For example, ‘Building Corstruction’ can be expressed as
"Baildings” and ‘Construction’, '

Building Construction _
USE BUILDINGS & CONSTRUCTION

8.6.2 Deciding on Interrelationships Among Terms

As you are learnt that a thesaurus is a controlled list terminology for a given subject
area and shows refationships among the terms. It displays two types of relationships and they
are - hierarchical and non-iierarchical. In hisrarchicai reiationship, there are two types, namely.
genus-species and pari-whole. The non-hierarchical refationship can be further divided into
equivalence and associative refationships. . '

These relationships an be shown through a chart as’ given below:

Concept Relationship
1
|
Hicrarchical . " Non-Hierarchical
Reladonship (HRY : Relationship (NHR)
| - O
j |
S | | — |
| . ] ; _ i
' Eguivaience Associative
Belationship " Relationship

Figure.1: Congept Relationship in a Thesaurus
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In constructing a thesaurus,.it 1s necessary te understand virious probleii&s arising out of
word forms in order to dectde the above relationships. The compiler of a thesaurus needs to
be aware of these problems, since l;hcy arc likely to affect some of the decistons regarding the-

entries at a later stage. T

I Equivelence Relationship : | ‘

The equivalence relationship implies the control- of the syncnymy through preferred
and non-preferred terms. The preferred terms are the terms used consistently to represent the
concepts when indexing. Sometimes, these terms are also known as ‘Descriptorg’, ‘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 in a thesaurus or
alphabetical index. The user being directed by an instruction (i.e., USE or SEE) tq the appropriate
preferred term. Sometimes, these terms areknown as “Non-Descriptors’. These non-descriptors
are also referred from the preferred terms by the instruction, ie., UF { Used For). Let us
examine some of  these relationships in detail. _ ' ‘

' 1) Synonym's: Synonyms are the tertns whose meanings can be regarded as the same
in a wide range of contexts, sc that they are -viriually interchangeab‘le.' Some of the
_more commeon classes of synonyms are given below:

{a) Terms of different lingnistic origin
Examples: POLYGLOT, MULTILINGUAL

(b)  Popular name and scientific name ‘
' Examples: ASPIRIN: ACETYLSALICYCLIC ACID

(©) Common nouns and trade names | ,
Examples: VACUUM FLASKS; THERMOS FLASKS

{d) Variant name for emergent concepts
Examples: HOVERCRAFT; AIR CUSHION YEHICLES

(e) Current or favoured terms vs outdated or deprecated terms
Exanaples: DEVELOPING COUNTRIES UNDERDEVE[LOPED
COUNTRIES

(f) Variant SpC]]in.gS, including stem variants and irregular pl&lrals
Examp}cs: ROMANIA; RUMANIA; ROUMANIA

(g) - Terms Origmatmg from dlffsrsnt culiures sharing a comn’*on language
Examples: FLATS; APARTMENTS |

{h) Abbreviations and full names
Examp es: PVC POLYVINYL CHLORIDE

(i) The factored and unfactored form of a corhpound term.
Examples: COAL & MINING; COAL MINING_ _
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2} Quasi-Syronyms: Ihesa are the terms whose meanings are generally regalded as
different in ordinary usage, but they are treated as though they are synonyms for
indexing purpeses. 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 cniries by choosing a term
from the synonymous terms as a preferred term / descriptor and the others as non-preferred
- terms.

Example: DEYELOPING COUNTRIES
UF  Underdeveloped Countries

Underdeveloped Countries
USE DEVELOPING COUNTRIES

T Hieravchical Relationships

~The a priori relationships between concepis (e.g., as ‘broader’ and narrowa,r)dre of
two kinds, namely, Genus-Species and Whole-Part Re]auonshlps The eariier is universal in
every information retricval thesauri, while the later is, mostly, adopted for the thesauri of
biological and medical scicnces. The advantage of hierarchical order in thesauri over

classification schemes lies in asccommodating the polyhicrarchy, when a descripior has Lwo or

more broader terms.
Example:  AIRCRAFT

By payioad
FREIGHT AIRCRAFT
PASSENGER AJRCRAFT

By user
CIVIL AIRCRAFT
MILITARY AIRCRAFT

I} The Generic Relationship: This u,]dnonshm wdentifies the link between a less or
category and its members or species.

If it is considered necessary, the generic relationship can be identified by the abblewduons
BTG (Broader Term Generic; and "JT(; (Narrower Term Generic) or their equivalents in

other languages.

Exzuﬁplé: RATS
BTG RODENTS

RODENTS

KNIG RAls

When a term belongs 1o a long and complex hierarchy it may be useful to indicate morc
than one level of subordination and/or superosdination. In some thesauri the top term (TT) in
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‘broader term on first level of superordination, ie., next level (BT1); the broade

-~ ¢)  Disciplines or fields of discourse:

- S

the hierarchy as well as the immediate broader term (BT) are also showl. Likewise, the

lj'term on second
level of superordination, ie., higher level (BT2); the narrower term on first level of
subordination, i€., next level {NT1); and the narrower term on sccond level of subordination,
ie., lower level (N'F2); are also shown i the theeaurus cntr:cx :

2} The Pari-Whole Relationskips: This relationship covers a limited rapge of situations
where the name of a part implies the name of its possessing whole in any context. The terms
can then be organised as a hierarchy, the name of the whole serving as the superordinate term,
and the name of the part as the subordinate term. This applies to four main clTses of terms.

(a) S}'srenzs and organs of the body: '

_ Example:  CIRCULATORY SYSTEM R
' CARDIO-VASCULAR SYSTEM
VASCULAR SYSTEM o
ARTERIES . : | ‘ :
VEINS

If considered necessary, the pa_rt'itive relationship can be shown with the abbreviations
BTP (Broader Term Partitive) and NTP {Narrower Term Partitive) as shown below:

CARDIO-VASCULAR SYSTEM

"BTP  CIRCULATORY SYSTEM
CIRCULATORY SYSTEM

NTP  CARDIO-VASCULAR SYSTEM
(&) Geo;grap}zical locations:

Example: INDIA
' ANDHRA PRADESH
HYDERABAD
VISAKHAPATNAM

Example: SCIENCE
- - BIOLOGY
BOTANY
ZOOLOGY

(d). Hierarchical social structures:

Example: . ARMIES
CORPS
DIVISIONS
BATTALIONS
REGIMENTS-
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Il Associafive Relationships

The association rclatlomhlp% are the non-hierarchical relallons.hlps among the pleferred-
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 maanner, but shown
primafily o 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 TN.Rajan’s study on Thesaurofacet has categorised the non-
hierarchical relatlomhlps into five types. However. the RTs function in the same way as
alphabetical indexes to classification schemcs | in. displaying the ‘Disiributed Relatwes

_ Two kmds of terms can be linked by the associative relationship: (a) thoqe 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,

Example:  SHIPS | BOATS
BT VEHICLES BT VEHICLES

~ RT BOATS RT SHIPS

(b) Terms belonging to different categories: Terms belhhging to different categories
can be associated with regard to situation. opetation or action to which both of them belong.

i} Adiscipline or field of study and the objects or phenomena studied:

AESTHETICS BEAUTY .
RT BEAUTY ' '- RT AESTHETICS

i) An operation or process and its agent or instrument:

DATA PROCESSING COMPUTER SYSTEMS
RT COMPUTER SYSTEMS _ KT DATA PROCESSING -

iii)  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
vi)  Concepts related 1o their origins: ' : :

INDIA | ~ INDIANS
RT INDIANS  RT INDIA

viij  Concepts linked by causal dependence;

DISEASES - PATHOGENS
RT PATHOGENS | RT DISEASES

viii) A thing and its counter agent:

PESTS o PESTICIDES
RT PESTICIDES  RT PESTS

vif!")"7'Syncaregoremaﬁc phrases and their embeaded nouns:

MODEL SHIPS _ SHIPS :
RT SHIPS o RT MODEL SHIPS

8.7 EXAMPLES OF THESAURI

A number of libraries and information centres focussed their attantjojﬁ in designing
information retrieval thesauri in the 1960s and 70s. While some LICs developed their own thesauri

- for their limited use. some organisations developed thesauri and made them availaliL’lle in published

form in varying levels of subject specialisation. The pattern of structure and formnat differ from

~ thesaurus to thesaurus. Let us examine the salient f&:atures of major information retrieval thesauri. .

1)  Thesaurus of bngmeermg and Sczennjm Ferms ( TEST) : ‘

The TEST is known to b@ the 1argcst thesatirus, both in coverage and use, s¢ far developud
It was compiled’ with the continuous efforts of a team of over 300 scientists anj engineers and
publ:shed in December 1967. It is originally based on the Thesaurus af Lngmeermg erms
published in 1964 by the Engineers Jomt Council (USA)

“The TEST includes 17,180 descriptors or mdr:x terms with 5,554 le.ld in .terms or
refcrence\ 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 Erermuted Index
and a Subject Category Index. It also displays the numbers against each descriptor, indicating

the COSATI (Committee on Scicntific and Technical Informationj Subject Ca[effory fields and

Zroups.
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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 Catcgory Index helps as classificatory aid and it is based on
COSATI Subject Category List. '

2)  Thesaurofacet

The Thesaurofacer, a thesawrus and faceted C!as.vfﬁcario:ri for Enginecring 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 mainly the en'gineering 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 cdition of English Electric’s
Classification for E:-:gin_hgerfng. The classification part of the Thesaurafacet can be used
independently as a library classification for shelf arrangement and for other purpeses, The
Thesaurus part ‘shows the rclatio:isllip_s of concepts through the BT-NT-RT structure. C'lass
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 hicrarchy. The class
numbers derived by synthesis are shown by the use of synth, and an § preceding the constituent
terms, '

3)"  Information Retrieval Thesaurus of Education Terms

Information Rerrieval Thesaurus of Education Terms of the Case Western Reserve
University was published in 1968. The thesaurus is organised into three inter-related parts: 1)
Alphabetical Array, 2) Faceted Array, and 3) Permuted List of Descriptors. In the Thesaurus
Part, the display of terms include Used For terms, Narrow Terms and Related Terms. An elaborate
Scope Note {SN) is also included undcr each descriptor. Numerical RTs are the special feature .
of the Thesaurus, which direct the users from-the descriptor 1o 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 Tkesdums

_ Roots Thesaurus was published by the British Standards Institution. It is based on Roget’s
original principle of Systcmatic list, accompanied by an alphabetical display. It is very difficult
to see any fundamental difference between the Roots Thescurus and Thesaurofacet. as far as the
stracture 1s concerned.  The main sequence is systematically arranged using an upper case

- letter notation. Notation is semi-hierarchical. It 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), [...]
Scdpe 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 Macrothecaums a basic lisi of economic and social development }erms {English
edition) was published in 1972. It is the revised edition of the Aligned List of Descriptors, &
multilingual compilation, published in English, French, German' and Spanish. It was compiled
by various imporiant international organisations and the epdation is done by UN Family. The
headquarters of the Macrothesaurus is based at the International Labour Organisation (ILO)

The Macrothesaurus is a bilingual compilation covering the subject fields of economics.
and social development. It is alphabetically arranged, taking English terms inta consideration.
There are two parts: 1) Alphabetical Thesaurus, and 2) Thesautus by subject fields. Both the
parts provide BT-NT-RT structure. The second part provides a hierarchical display of terms.

6) Unesco Thesaurus

_ Unesco Thesaurus: A Structured List of Dechprom for lndexmg and Rerrwvmg Lm’ramre
in rhe 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 Thesaurus 10 some extent follows Thesaurofacet. -

The compilation is in two volumes: 1) Introduction, the Classification, Thesaurus, the Permuied

. Index and Hierarchicai Diéplay of Terms; and 2) Alphabetical Part. The Thesaurus contains
8,500 descriptors. ' a

.?)_ INIS Thesaurus
~ The INIS Thesaurus was pubiished by International Atomic Energy Agency, Vienna, 1973.

Tt is based on the carlier thesaurus, namety. the Euraiom Thesaurus. It was compiied specifically
" for the decentralised preparation of input o the INIS. -

“The unique feature of the INIS Thesaurus is the use of “terminological chart" The purpose
of the terminological charts is to display the descriptors in the context of their hierarchical and
- other semantic relationships. The terms are grouped into clusters. Under the broadest term of
each clusicr, the other terms are arranged in smaller boxes. The clusters re connected by lines
of various thickness, showing the “see also” and “related term” cross references.) The Thesaurus
follows the usual BT-NT-RT patlern in its stricture, however the indication of the levels of BTs
and NTs by indention (Eg: BT1, BT2 and BT3; NT1, NT2 and NT3} it the- a§phT}bbt:ca! display
of terms hﬁiph in identifying the i importance of the descriptor in the SubjLCt

8) Medical Subject Hea:dings (MeSH) - _ : ‘

Thﬂugh the title is faxhloned as a subject headings list, MeSH s a Lhesamu It is published
as Part-2 of Index Medicus in January each vear Tt is used in the computerised services of
MEDLARS, where it is possible to prepare specific search formulation by co-ordinating a number
of.terms and other tags. An annofated version of MeSH is also published for use i M EDLINE.
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The display pattern of the inter-term relationships in the MeSH differs from the usual B'T-
NT-BT nomenclature. The main device used for showing relationships is a full hierarchical
classification scheme. Bach descripior in the Alphabetical Part carries a notational tag and a
category number, The caiegory numbers are given in parenthesis afier the terms. These numbers
dircet the user to the Category List. Category Lists are hierarchical displays or ‘Tree Structures’.
In somc cases a term may occlir bnder more than one category and hence, two or more numbers
are found in the parenthesis. X17 and XR indicaie "see under’ and ‘see also relatsd’ (headings)
respectively. ‘X" mark madicaies that this is a minor descriptor, it 15 used as an indexing term in
MEDLAES, but not in Index Medicis. '

The annotared version of AMeSH contains the headings with Tuller scope notes, bisiorical
notes and search notes. The ‘new headings” replacing the ‘previtusly indexed under headings’
ave given in every publication. '

& Gther Information Refrieval Thesauri

There arc a rumber of thesauri published either by the organisations or individuals, Some

of them are listed below:

Spines Thesaurus {published by UNESCO under UNISIST project)
INSPEC Thesaurs (Institution of Electrical Engineers, ondon)
BEUDISED bddtilinguel Thesquris

CIS Thesauras of fnrernational Occupationa! Sapety & Health (1LO. Geneva)

¥ A "r‘;‘ F'E’T- L AT TR
.8 LET US SUM UP

Let us recapitulate what has been discugsed in- this unit. ' : o

* Ther term “Thesaurus’ was introduced in 1852 by Peter Mark Roget through his
dictionary entitled, Thesaurus of English Words and Plirases.

* Thesaurus entered LIS field in the early 1950s through Melen Brownson paper at
the Dorking Conference ond HP Lubin’s - “Word Association Matrix®,
Thesawas is s controlled and dynamic vocabulary of semantically and generically
velated terms which covers a specific domain of knowledge. .

* There are three kinds of refationships are shown in a thesuurus, They are hierarchical,

equivalence and associative relationships.

Thessuras s used as an effective indexing lechitique to mmprove the precision and

in inforoation retrieval sysiems.

UNISIST Guidelines for Bstablis] ou
recommends the methods of reatment of word forms and construction of thesauri.

a0t and Development of Monolingual Thesaur
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8.10 ASSIGHNMENT

Iy Select a smail subject area W which your organisaiion is interested and compile a
microthesaurus. Test it on a selected coflection of doc uments relating to that subjuct
ficld.

2)  Compare any two thesaun available 1n vour organisation or accessible to you.

ok

811 MODEL EXAMINATION QUESTIONS

H H85AY ‘HSTI@““
1) What is a thesourus 7 Degeribe the structuie of a thesaurus enlry with an example.

2y Dhiscuss the mnzihods of treating the terms in a thesaurus as recommended by
_ ¥
UNIGIET  Chudelines for establishing and development of monolingual thesauri.

1t} the method of consiruciing o thasaurus.

T SHORT NGTES

a)  Symiactic snd Sewmaniic facioring
by Saltoa’s Principles
¢y Thesaurus Form

i7]
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BLOCK - [Il : INFORMATION STORAGE AND

RETRIEVAL (ISAR) SYSTEMS

The Information Storage and Retrievai (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 s a process concerned with the selection,
representation, storage, organisation and accessing of information jtems to meet the specific

- requirements of a user community. The basic components that are integrated into an ISAR

system are information content, utility of résources, users, documentary resources, performance
resources and economies. The designers of the ISAR systems need to consider three basic

activities, 1.., information resource building, database creation and mamlenance and information
retrieval and dissemination. : :

Ftle 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
+ 1n file and record organisation play a crucial role in maintenance and retrieval process. Some

database management system {DBMS).applications for integrated library automation are designed
and devcloped u_sing variable length record descriptions.

Ev:ﬂuatson of ISAR systems is carried out in terms of Systems.effectiveness evaluation,
Cost-effectiveness evaluation and Cost-benefit cvaluation. The methods of Systems Effectiveness
evaluation concentrate on the user requirements. Coverage, Recall, Precision, Response time,
User effort, Form of output, ete. are the basic elements in understanding the system effectiveness.
However. a great-deal of effort has been. made to develop othet means of cvaluatmn i.e., fallout,

- selecuwity, spu,lﬁ\,lty, novelty, noise, et

There have been several experiments and case studies underiaken towards evaluation of

" ISAR systems. The first experiment, namely, CRANEFIELD 1, compared the efficiency of four

indexing systems and assoctated file ‘organisations in terms of Recall and Precision ratios. In
CRANEFIELD IJ, the components of indexing language and the effects of vartous components
on overall system effectiveness were studied. Later various case studies have been undertaken

 for the evaluation of operational systems (FATRS 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° File Organisation in ISAR Systems

Unit-11 . : | Evaluation-of ISAR Systems - Methodg]ogy

Unit- 2. i Evaluation of ISAR Systems - Experiments and Case Studies
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UNIT9: INFORMATION STORAGE AND
RETRIEVAL (ISAR) SYSTEM - AN OVERVIEW

Structure

584  Aims and Objectives
9.1  luroduction

9.2 Information Systems

9.2.1 ISAR Systems
'9.2.2 DBMS

523 MIS

9.24 DSS

0.2.3 QAS

9.3  ISAR Systems - Objectives and Functions
9.3.1 Obiectives and FL_mci'sons'
9.3.2 Knowledge and Skills required by the Designers
9.3.3 Records in ISAR Systems
9.34 Factors Influencing the Design

9.4  Types of ISAR System

9.4.17 Reference Retrieval Systems
94,2 Data Retrieval Systems
9.43 Fact Retrieval Systems

95 Components of an ISAR System
9.5.1 Document Selection Sub-System _
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9.0 - AIMS AND OBJECTIVES

The unit aims to provide an overview of an Information Storage and Retmeval (ISAR) .

System, including its objectives, types and Various Components..

After studying the unit you could be able to

- list out various types of information systemns

- ' define information storage and retrieval systems

- explain objeciives of ap ISAR system

- describe. various components of an ISAR systen.

9.1 INTRODUCTION

Traditionally, librarians are concerned with document-based storage and retrisval systems,
which use the basic tools such as classification and cataloguing. These tools have been refined

over the years, but only to handle the macrodocuments.

As you have studied in the previous Block of this Course, the indexing
developed and used as retrieval systems even before the 1940s. They were purely
are pre-coordinafed and linearly organised systems and therefore. nea-manipulative.

sy siemns were
manual. They
They provided

very little flexibility in scarching operations. In the 1940s and after period, there were some
major developments 1 indexing systems, namely, posi-coordinated systems. These systems

are flexible and manipulative. Eg: optical coincidence and uniterm systems.

The éxplosion of literature in the form of microdocuments on the one hand and the growing
number of users demanding more specialised lterahure/information have led 10 information

scientists to depend on advances in technology and the technigues associated with 1t.

omputerised

database creation and the sophistication in indexing techniques have cased the problems of
storing and handling of large volume of data/ information and expioded the opportunity for the
realisation of retrieval systems with greaily enhanced capabilities. Therefore, the focus of the

information scientists for the recent past few decades is on the design and develo
powerful Information Storage arid Retsicval (ISAR) systema.

ment of more

Computer-based information systems came inte being in the mid-1960s. T\lLese were off-
line and used batch process systems and basicaily tape oriented. The era of on-line interactive

informatien systems started in the late 1970s.

92 INFORMATION SYSTEMS

Computer-based information systems can be categorized wto:

a) ._Informai_ion Sterage and Retrieval (ISAR) Systems,
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b) . Database Maraﬁgément Systems (DBMS),'

'c) | Managémen{ Information Systems (MIS),
dy Decision Support Systems (DSS), and -

e} Question-Answering Systems (JAS).

All these systems exhibit similarities to some extent in the area of information processing
~but differ in  their functionalities. '

921 'Ini‘ormﬁﬁoﬂ -_Stor_age and Retrieval Systems

Many of the items found in an Information Storage and Retrieval {ISAR) system
are-characterized by an emphasis on narrative mformation 1e. information being processed
consists  of documents. In this coniext, infermation retricval deals with the representation,
storage, organization and access 10 documents of representatives  of documenis  (documents
Surrogates  e.g. bibliographic references). The nput information is likely to include  the
natural language text of the documents or of documents excerpts or. abstracts. A query
S put to the system usually yields a set of references which are intended to provide the user
with information about the items of potential inicrest. The usefulness of an information storage
and- refrieval  system depends crucially - on currency and compleieness. New iiems are
constanily added to the collection to maintain currency, and the collection coniains a large
proporiion of the items of potential interest for completeness. This implies that the data stored
m an information storage and retrieval system is . basically “static i.e. ot supposed to change
and hardly any item ‘is removed from the system. For example, in -4 'sysiem that captures
bibliographic references, an entry is made of a document and time is not going to change the
values stored Le. the author, title, publisher and other details will not change. In information
storage and retrieval systems, fast retrieval of information predomiinates data - redundancy
control or.disc ‘space conservation, This objective is achievad by keeping the information
about an item included in the syslem at one place ie. in a single récord and providing
multiple access points to this item through indexes. o

822 Database Management Systems

" Dafabase ‘Management Systems (DBMS) are concerned with the storage, maintenance,
and retrieval of data facts available in the system i the explictt form. That is the information
does not appear as natural language text but is available in the form of specific data elemenis
stored in tables. In a database eivironment, cach item or record, is thus separated into several
fields, and ecach field contains the value for a specific characteristic or attribute identifying
the corréspondin’g record. Specific values of these characieristics or attributes are used as
identifiers for t.he‘individua['records.l For example in an information storage and retrieval system -
dealing with pibliographic descriptions. affiliation of an author may be ncluded in a single
field as a continwous text, but still is searchabfe through | specific indexing techniques
adopted by these systems. But- in a DBMS environment the same affiliation field is
decomposed = into multiple data elements such as Department name, Institute name, Street,
City, country and PIN code etc. In contrast to information storage and retricval systems,
the data is dynamic i.c. supposed to change frequently ( e.g. circulation system in 4 library -
where the status of a document changes frequently as “in issue’ or ‘on stack’).
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The processes i.volved in a database rhanagement system include he storage and retrieval
of data, the updating or deletion of data, the prolfection‘ of data from unintentional or deliberate
damage or misuse, and the transmission of data to remote users or other data management
systemns. The output of the system may consist individual records, portions of records, tabies,

or other arrangements of the data (not set of references). Each search request| must state the
specific values of ideniifiers for the records of interest and the retrieved information will =

- include all records which match the stated search request exacfly. For example, 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 secunity mechanisms at.
database, record, field and process levels and several standardization pringiples and data
integrity checks for data- validation. The information contained in database management
systems include a good deal of numerical data, and statistical and computational 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 accounting, personnel, marketing, and preduction.
As these systems proliferated, there developed a growing rcalization on management’s part
that, if properly integrated, some of the data gathered to support functionally oriented clerical
processing could be used to support management decision making. the notion of gathering
" and processing data from multiple sources to make them useful for decision making is
 fundamental to Management Information  Systems (MIS) concept. Products of ‘a_managcmcnt
information system are usually prespecified outputs, either inthe form of printed reports or
video terminal presentations. In either case they will have been designed before they are actually
needed.  Activities of both the operating and middle management levels are likely to be
supported by the management information systems. In this context a management information
system is a DBMS tailoved to the needs of managers. The functions performed 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 ranges of values of
a particular attribute is of particular interest. In management information systems , the

~information is subjected to z,pc,cml processing not norma]]y avallable in |the database

management systems.

E.g.. Tnventory replenishment decisions and inventory policy decisipns would be
- supported by reports describing stock levels and product demand: information developed from
- data drawn from order entry, material management, and marketing resources.

9.2.4  Decision Support Systems

The operating management activities supported by DBMS in a specific area and the pre-
- specified decision tasks supported by a management information system prowdl two examples
of structured decision activity. This 1s the 2asiest problem to approach with a computer system
because the cutputs and inputs can be determined, designed and tested be’fors'f 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. - :

. ‘Unstractured  decisions tend 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
manufacture a new product and capital investinent decisions are likely to be' in this category. -
In fact, these high level decistons 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 knowledge, insight, intuition, and specialized
expertise is necéssary to make thesc_.major decisions that fafl into-the unstructured category. -
Inthese systems a single cooperating structure that includes information retrieval systems,
database management systems, statisiical analysis systems, computer graphics systems and
other technical capabilities tike modeling (simulatton models, models of ‘operations research),
collectively provides a friendly interface in support of the decision making process. Decision
support sysiems cxist-on a himited basis for narrow ranges of users employing databases in
restricted subject areas. o '

9.2.5 Qﬁestimw&nswering Systems

Thse systems provide access to factual information in a natural language setting, The
stored file often consists of large number of facts relating io speeial areas of interest; together
with general world knowledge covering the context within which conversation between persons
usuaily takes place. User questions may be received in natural language form, and the
system fesponses may also be furnished in naturai- language formulation. The task of the
question-answering system consists in analyzing the user query, comparing the anafyze_d.
query with stored knowledge, and assembling a suitable response from the apparently relevant
facts. : '

9.3 INFORMATION STORAGE AND RETRIEVAL |
(ISAR) SYSTEM - OBJECTIVES AND FUNCTIONS

As the name indicates ISAR systems are concerned with two Important aspects: storage
and retrieval. These two activities are intcfdependent and inseparable as retrieval is dependent
on how the data/information is stored. Information retrieval is an activity interposed between a
potential user of nformation 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 rigfit time in a right
form as desired by the information secker. 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 lake considerable amount of difficolty in making the

- system readily accessible ‘to the seekers of formation. According to M.L. Pao (1989), for

service oriented 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. ‘1hey should be
anked according to priorities. The objectives are also associated with the functions of an
nformation retrieval systems. Pao (1989) identified the following tvpes of C}b]ectlves to be
consideredin reEauon to information reirieval Sy.stem

# .- Information conient of infor_mation resources col]ec;ed '
* " Utility of information resources

. Users . -

*  Documentary resources

* Ferformance resources

* Economics

The information Content of an information retrieval system may be subject 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 institute concerns with several subject areas, such as economic, sociology, public
administration, education, health, technology, etc. In fact, information retneval systems exist to
provide information resources to the Users.

Utility of the information records collected is the primary concern of any information
system. To promote on-going research in the subject area, the system has to acquire and provide
potentially useful information to users on a continuous basis so that they are kept up-to-date in
their subject fields. This serves current awarencss function. The indexing and abbtrdctmg SEIVICES
have different kind of utility in [occating the bibliographic references relevant to users’ interest.
Online information systems or CD-ROM databases serve in providing informa%ion instantly. . -

© Identification of Users or user groups is the most obvious objective that needs io be
defined. Often the intended user groups may vary with that of actual user groups. For example,
the intended users of 2 medical information system are clinicians and biomedi¢al researchers,
but it is used by the librarians (as intermediary), biochemists and other health profesmona]s An
IR system should have a specnﬁo USer groups. :

After identification of information resources. their utility and user groups, IR system
needs to determine the documentary resowrces. Tt also includes the depth of subject coverage,
type of documents, years of coverage, languages, etc. of the documents. UscrsJ needs, storage
limitations, financtal resources, personnel requirements, erc, often 1mpose certai
the decisions taken by the designers-of IR systenis.

restrictions on

. ' 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 material included
in the system. Most users do not know what to expect of an information retrieval system. There
are no commenly agreed upon criteria, however, relevance of the, mformatmn, spccd of service,
and unit cost associated with it are c1ted as performance Cl‘ltf‘:!ld
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- Economics is often taken as the determining factor in many IR system designs. However, .
it should not be 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 . By the 1980s. these online systems have become éommercial]y viable and
profitable systems. Today, most systems are operated by proﬁt-m_ziking organisations also reflect
the increasing societal values placed on information.

9.3.2 Records in IR Systems
The rec.o'rds in a retrieval sys[érﬁ 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 stibjeét

3) :Drawihgs, graphs, charts, maps and other kinds of graphic material ( e.g. engineerin
' dra'wings,.‘Gemgraphic Information Systems (GIS) -

4). Computer programs

5} Description of objects - for example of minerals, laboratory apparatus, industrial
equipment efc. { e.g. brochures on different types of equipment)

6)  Names and locations - of people, institutes, 'manu_facturers etc. (e.g. Telephone directory,
Direetory of manufacturers etc.) '

7) - Bibliographic refercrices - i.e. indicators of the identity and location of documents (e.g.
~ Abstracting and “indexing journals, OPAC)

These entities are represented in an information system with the application of a
suitable softwaré. 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 vafy according to the type of cntity that is
represented in “an information system, -'

9.3.3 Knowledge and Skills required for Designers of IR Systems .

~ Information retrieval is a process concerned with the selection, representation, storage, _
orgamization, 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 1 satisfy 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 secking behaviour, 5) Meth‘odology_ of database creation and representation of
information in them, 6) Methods of evalyati hg the ISAR systems.
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9.3.4 Factors Influencing the Design of an ISAR System
Any information storage and retrieval system is designed -and dezveloped to meet the
specific requirements of a user. community, The factors that influence the system design are .

grouped into external and intemal. -

The external factors include:

. the requiremeﬁte of the user community,

* the types of documents lthat can meet these reqqiremems

o fhe sources of data- in-house generated, imperted from external sources or both- |
o E exchangenbility - serves in-house users only

- exchanges data with other organizations using same ISR system
- exchanges data with other organizations using different ISR system

If the proposed system is expected to import and export data, conversion programs that-
-can map data elements of external sourc,e into data elements of the internal soj.uce and v1ce
versa are requlred

- The internal factors include:

* kinds of documents to be included (e.g. monogmphs, journal articies, theses, reports, patents
ete.) :

* levels of. descriptions of these selected documenis {e g. monographic or analytical
level '

* Data elements to be included for the description of the “above types of documents at
spemﬁc levels as per mternatlonal standards . ‘

* skills available in the institute to design and develop the system

* users of the system and their skill ievels i.e. meant for library staff or énd 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) Reference retrieval systems, b) Document retrieval systems, and
c) Fact retrleval systems. o

9.4.1 " Reference Retrieval Systems

In a Reference Retrieval System, arecord is made for each document o interest with
_-bnef descriptions of the document and location details. For exdmple 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 system 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
tllustrations, 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). '

943 Fact Retrieval System

The third kind of reirieval system is Fact Retrieval System, where the details of an item |
of interest are stored in a specified format. For cxample: the directory of publishers
‘includes data about the name, place, address and other detaits of each publisher.
Similarly, a file containing the properties of chemical elements may include -information on
atomic number, atomic weight and other properties of the element. A search on these
system retrieve data or facts about the items included in the system. It is also possible to -
search the system on a combination of properties. :

9.5 COMPONENTS OF AN ISAR SYSTEM

The three basic activities of an information storage and refrieval system are.
information resouce building, database creation and maintenance, and informaiion retrieval
and dissemination. To perform these activities in an efficient manner, the system should
have an integrated set of components {medules): a document selection 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 generation subsystem; and a system usage monitoring

. subsystem. -

9.51 Document Selection Sub-Systemn

Documents/records may be selected manually keeping in view the scope of the system.
If the system is supposed to import data trom external sources, profile with necessary search
strategies is created and excenied 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. : . :

952 Data 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 1mport data in batch mode. A set of ruies may be embedded in to data ‘definition so that
- all the records are validated for the presence of mandatory ficlds, and optional fJ'leld‘; based on
the type of document and the level of description before being foaded into the system. For
example the validation procedures may check for the presence conference name, place and date
if the document- belongs to- a conference; for the presence of Degree if Lthe document
belongs to a theses and so on. A set of authority files may also be used to validate the data
entered.

'9.5.3 Indexing Sub-System | - _ ‘

The jdexing sub-system provides one or more eptions to the designer suci as: indexing
entire fields, subfields, keys generated from multiple fields, significant words in a continuous
text, indexing numerical values etc. Some software make provision either to select a new field

for indexing or drop a field from the index with out disturbing the existing index. The system -
may also support soundex and plural control. The options used in indexing a field p!ayb a
major role while retrieval, :

9.54 Vocabulary Control Sub-System | |

An on-line thesaurus is used as an aid during indexing and retriéval operations. The
records having valid descriptors are accepted by the system and others are rejected, The software
may also provide the facilitics to index the records on preferred terms only, by switching
automatically from user entcred non-preferred terms. Similarly, the sysiem may switch
from non-preferred terms entered by the end user during a search process to prﬁ:ferred terms.
The browse facility of the thesaurus may provide the user with a set of broad, narrower,

_synonymotss, and related terms for a term that helps the user to form his search strategy in
precise manner. '

9.5.5 Search Sub_-Syst'em

The search sub-system supports:

.mu[t_iple key search-ing with Boolean operators
L Fre.e text scarcl’nnCr ic. spemﬁc wofdf word conbmatlons proximity/adjacency ér
phrdse like searching :
* . Wild card .searchi_ﬂg e.g. An"‘g’oﬁism L
o T rﬁl1cat§d searching - left/right truncations
) .

Hierarchical searching with the aid of thesaurus
-Numerical searching e.g. dates and numerical ranges
browsing indexes and thesaurus

“search refinement by combining sets generated by any one of the above options
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s&?etﬁngf{he‘ m@sz‘, enevam rewrds from a set

o snrtmg the records in a '“”‘1 Gn an OF more” ‘\eys
. pmﬁie' ba.-";e earehxil.g in baicn mode

The sysrer?s thai sazpporf z.nfe;actvve .,emchmﬂ are caregonzed into: C(,mmand drwen
sysiems, me"‘au-duvm s"ﬁlvms GUI (Graphical User Interfaces). bdsed %ystem&; '

Command-Jdei vé,-’.n sysiems depend on Lh(, user’s me“nory ie t.he user- shouid know exactly
the command 16 be used and the syntax of the coremand along with' necessary parameters.
Any slight varation may resui jn an error message. These systems provide the user with &

- promypt to which 2 rsSpobsé. iz nade by a comimand fine with necessary parameters or. a file
name Mth user defned mm_mands. S ' '

In menu-driven u}){':("?”\ “text menus  with a list of aptions are prowded and the user
seiects one of the ﬁ}tmm either ty tvpmﬂ a number or charactér r{: r&bemmc the o-pti(m or
by siraply pressing the Hnier key when a pariicular option is hgh'ffrrawd The selection of an
gption mpay lead o an actio 1 or to a submenu: - '

,Gmphfcai wser inferfaces ase based on symbols, icons, colours or patlerns that represent
" En actiow/process iﬁme*&a of wit- or descriptions of options. Selection is made by a graphic

deviee such as o mouse. Graphic or text menu systems select an operation first foilowed by the
- object.om which the zetivn is tobe catried out. N '

CIn batch mode  searching, the system allows | to. siors’ user profiles ie. search
- strategres stored in the form of files and run tem at regular intervals (e.g. SD} services)
254 Cutput/Beport ii}merati@ﬂ Sﬂi}l—&ygﬁ:ﬁm
epott gf"l“mfﬁO:l suh-systent dilowe the user o ﬁeq*g.. the oﬁtpuis in a desired
formal. 'The renors am =7;n3vznljf execuled on a final set. The modnie usually provides the -
uszr certain functions: to get records from the database based on the recond reference numbers
in, & set; w identify the ficlds, their OCCUITENCES, and the sub- -fields; to reformat data from |
systesm formal 1o user r -.;L{E.'fﬁii format (e.g. a date stored as 19970101 in the systerm may be
output as 1-1-1997 or Jan mry 1, 1997); and a sct of functions to control the execuiion of the
3 oes of owipot f(}imdl are designed and the end  user is usually
-provided " with a set of ou'i__:sui options (6 o L;tatml format, full record  with - abstrace
tagged format, ts suiiable. for e mcﬂ to other syst\,mv etcy - '

The
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9.5.7 System 'ﬁ,wge m/am}i!ﬂﬁ fng &euﬁuhsyﬂiem

This module yer ords the number of Um:ﬁ i USer 102g0'a in tothe systerm, the fime spent
by the user in each” “seare 1 ession, the CPU time uhiwec, the sem_,n terms, commands and
strategios used, ihe number ui records retrioved and soon. A atistical analysis of these log.
files will elp 10 assess the usage of the system and the uses mcs_'-ﬁst's and the_ gaps in the

- BYBtem _-:-gse_. srample, . the system is searched by 2 number of dsers for a 2 'topic
‘bigshemitai engineering’ and the retrisved #ers are min nal, it means that the, system is
pPOOT in pro fﬁ(,mﬂ plormgiion on the IOpEC and. q,udit'onan efforts are rcamﬂ,d to fill up this
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- good for all times - past, present and future times. To make them more useful

_COsts

9.6 FIVE LAWS st-a-ews ISAR SYSTEMS

The nmplicatlons of Five Laws of Lnbrary Science, propounded by Dr.S.
(exposed in 1928 and published in 1931} could be swdied with respect to
development of ISAR systems. The Five Laws are so fundamental and perer

the information age, they have been restated as follows:

1 Information is for use { Books are for use)

R.Ranganathan
the design and
aial, they hold
and relevant 1o

2) - .Every information user his/her information (Every reader his/her book)

3) - Every piece of information its user (Every book its reader)

43 Save the time of the information user (Save the time of the reader

5)  The universe of information is ever growing (Librﬁry is a growing

organism)

These _..corolfaries of.thc Five Laws could be studied with respect to the objectives of

ISAR systems stated by Pao (see 9.3.1).

The Tirst Law Information is for wse implies the promotion of use of infogmation through

information resources, which have relevant informational conient directly relate

d to the defined

scope of the subject field. This refers i the ‘Informational Content’ of Pao’s objectives of an-

ISAR System. The major implications of this law are -

* Make information available and accessible to the users at faster

%

and affordable .

No barriers shouid hinder.the information access between the users|and the system

The Second Law Every informarion user histher information refers to the Pao’s specific

|

mformatron system should have well- defmed User groups.

*  Identify the probiems and needs of the information users
Facilitate information retrieval for the information users through
technological devices for faster and qumk information

Serve to meet the needs and demands of'thc users effectively

‘The Third Law Every piece of information its user refers to Pao’s *Utility’

‘resources acquired by the system. To ensure utility, every possible effort should

‘user groups. Therefore, the implications of this law have direct bearing on the users. Every

varicus modern

of information
be made by the

mformatlcm specialists/ designers ot information retrieval systems. The major lmphuatmns are-

®o Develop facilities and programmes for browsing and processing o
* Identify , analyse and provide access to information content to the

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
* . Compatibility of the system to end-user search process
* Provisien for information specialists to play as intermediaries

The Fifth Law The universe of information is ever growing refers to the multi-dimensional

and continuous growth of information/literature. This also refers to the complex nature of the
users’ needs as well as growing number of information systems. The implications are

s Develop suitable indexing techniques and search tools

® Methodologies for handling information, especially interdisciplinary/
multidisciplinary nature, :

$.7 LET US SUM UP

Let us recapituiate what has been discussed so far in this unit.

Computer-based information systems can be categorized into: aj Information. Storage
and Retrieval (ISAR) Systems, b)Database Management Sysiems {DBMS), ¢)
Management Information Systems (MIS), d) Decision Support Systems (DSS}, and e)
Question-Answering Systems (QAS). '

Information retrieval is a process concerned with the selection, representation, storage,
organization, and accessing of information 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, §) Methodology of database creation and representation of information
in them, 6) Methods of evaluating the ISAR systems.

Informatibn storage and retrieval systems may be grouped into three types based on' the
content of the system: a) Reference retrieval systems, -b) Document retrieval
systems, and ¢)  Fact retrieval sysiems

The components (modules) of ISAR system are : a document selection subsystem; a
data _ihput and validation subsystem; an indexing subsystem; a vocabulary control sub-
sysiem; a scarch sub-systemn for interactive and - batch mode operations; -a user interface
that helps the novice user in searching; an output/report generation subsystern; and a
system usage monitoring subsystem, o ' '
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99 MODEL EXAMINATION QUESTIONS

1. ESSAY QUESTIONS

1) List out the various types of information systems and discuss the need for designing

an information storage and retrieval system.
2 Déscuss the cbjectives and fanctions of an ISAR gystem.
3y Explain the various componenés of an ISAR system. -
J.  SHORY NOTES
a)  Five Laws vis-a-vis Objectivcs of ISAR Sys;{ems '

b}  Reference Retrieval Systems
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UNIT - 10 : FILE ORGANISATION IN
ISAR SYSTEMS

Stﬁu&tare'

100 Ai'ms and Oli__iccti_ves

_ IOI. 1 Introduction

i 19.2 File and Record Structures in ISAR Systems

10.2.1  Record Organisation

16.2.2 Fixed Length Records

10:2.3  Characteristics of Bibliographic Data
10.2.4 Variable Length Records

10.2.5 Fixed Vs. Variable Length Records

S 103 Flat File System

10.3.1 Usage

10.3.2 Characteristics

10.3.3 Data Definition

10.3.4 ‘Record Structure

10.3.5 Data Manipulation

103.6 Quering

10.3.7 Data Privacy and Security
10.3.8 File Organisation

104 Functional Approach to ISAR Systenis
104.1 Data Representation
1042 Indexing Methods and Tools
10.4.3  Searching on ISAR Systems
10.5 Let Us Sum Up

10.6 References and Further Reading ' _ - v

10.7 Assignment

10.8 Model Examination Questions

1’0.0 AIMS AND OBJECTIVES

The unit aims to,introduce you to the file and record 01gdmbdt|00nn in Informatlon
Storage dnd Retrieval (1SAR) systems.
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After stu_ciying the unit you could be able to
- ' describe the record and file struct.u.res in an [SAR system

- eompare the fixed length and vziri.able‘ length records

e describe the structure of a flat file

- explain the repreqentatlon of data mdexmg methods and tools, and search1
system

1g in an ISAR .

101 INTRODUCTION = B

Having studied the objectives, components and types of an I,nform'atioJr ‘Storage and
Retrieval System, one has to be clear about its file and record structufes/organisation. File
organisation or file design refers to the complete details about the type of information to be
stc_)_red ‘in the file. As you are aware that the files are constructed by the records, the amount of
~datato be stored in each record, the record structure, the relationship between different data

elements, the methods/sequence of stoung records and their access to_be deCId d at the stage
of deslgmng an [SAR system : T -

' }ogical aspects. The physical aspects deal with the physncal media of the documents (print,
~ magnetic, optical, etc) on which the data/information is recorded and stored. ThlS is concerned |
with the hardware features. The structural features are related to the organisation of|data elements
- and records in the files. This leads to the third aspect, i.e., logical file-structure| The speed of
_retrieval depends on how one understands the logleal structure of a file. The. followmg sections
deal wrth l:hc ﬁle and record structures

Generally three issues are associated with the file orgamsatlon physncal ‘ftructural and

102 FILE E_AND RECORD STRUCTURES_

A ﬁle canbe defined as a collection of mformatlon ‘stored i 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 smgle umits. Unlike files generated by text processing systems, that deal with continuous
text, files in information retrieval system are organized in terms of units eallLd 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 inferma'tioi storage and
retrieval system file that contains descriptions of documents may include fields: personal

names, title, year of publication, publisher etc: Similarly an index file contains recards w1th
fields: the indexed term, the document reference numbers. Access to information in
lnformatlon storage and retricval systems is always expressed in terms of ecords le a
: spemﬁc record matchmg a user query. :
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10.2.1 Record Orga_nizatidn_

The files in_ information storage and retrieval systems é_ar‘i 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 hformation science. C
1)  Linear Lists - L _ o
A linear list is the simplest . structure
of items. When new items are. to be added they
the file, and the existing sequence of the records
do not need any file '
process. '

and literally contains an unordered collection’
are always appended at the end of the end of
is not altered. Deletions from the file also .
re-arrangeiments, resulting in the elimination of file maintenance

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 finear 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
fo classes based on ‘mostly searched field value. For example, if a linear list contains
description of books and the searches are made frequently on personal names, muitiple files
may be created on each alphabet i.c. the first file may contain names starting with alphabet ‘A’,
the secord file with ‘B’ and so on. When a new record is o be added, it will be appended
to the appropriate file. When a classified file is used for retrieval, it is no longer necessary to
examine every file item; instead the search can be festt_’icted to certdin classes of items that

" appear to be close to the request. But when a query needs to locate an item. on another
field value like ‘Publisher’, all the iems in all the files are to searched. -

Figure-1: Linear List

2 Ordefed Sequential Files

Author Jones Ash - Brown. Adams Smith - Scott David
Tide Managing | | A note on “Erfor” - || The Research Performance Software Applying
' Computer { [ the quality Modelling || directions of |- measures in | | requirements. Graph

Software | {of software [in software software soflware and design {| Theory to
S ' engineering | | considerations software .
Topic | Software || Software Software | Research - Software Saftware Software
Computer Quality: Error Software Performance | { Requirement Graph
Management; | =~ = Meode Engineering Measures Design Theory
Location 1 2. i’ k... n-1 n new item’
Number ' :

Similar to clustered files, ordered sequential files depend on the assumption that certain
 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 Dists, the items in an ordered sequential file are organized bjsed on the key
values. For example, if personal name is considered the key, the file is organized alphabeticaily.
When 2 pew item is to be added to the file, room should be made o enfer the new item

-at the appropriate position in the file.
Auttior | Adams Ash ~ Brown David Jones Seott | David
Titte  |The Rescarch; | A note on Error -Applying Managing Software Applying
- Directions | | the quality | | Medelling Ciraph Computer |1 requirements Graph
of Software | |of software| {in software| | Theory to soflware and design Theory to
Engineering Software : considerations| | software
" Topic Research Software Software Software Software |} Soflware Software
Software Quality - Eyror Graph ¢ Compuger 1) Regquirement i Gtaph
1 Engincering Mode! Theory %Managcmem. "Design % Theory |
. : 4 i
Location i 2 o i new iem - -1 ne
Number

“Figure-2: Scquential file ordered by author

To locate a specific item), the search staxts at the beginning of the ordered sequential files
and. works toward the end, item by item, il the desired den is found or a specific item’s fleld -
value is greater than the searched value, To increase the efficiency |of the ordered
sequential files, a method called binary is inirodused. For example, i e containg seven
items with key values A-B-C-D-E-F-G and the search is made for the koy value 'C7, the key
value for the middle item in the file is compared with the key valve in thesearch request. if
the key values match, the search process is abondoned and the middle regord is retrieved,
If the values do not match, then it is checked whether the key value in the request appears
* pefere or after the key value of the middle record. If the value appears before, the first alf
of the file is considered {or binary search eclse the second half of the file 1s considersd,
excluding the other half from the séarch process. This process .continues il the desiied ttem

15 tocated, ) " e
A . A = % ._.5\, ‘::::
B _& B ] % \\
. N
NN
C C . i C
ey T ,/f; //::
D g ///, D | 5; D v
e / b /’j - fr{h'
E iR ¥ 1 BV
Z A o v
P V F L/ / I /;](,
?/ V/, % P
3 s . L W
o ,:’/wfim/ ,(/f’j{_-_.(?iw_r”
Initial Compariséﬁ - Next conparisos Final comparison
with middle element with middie element ~ . ramaining slement

of upper half

Figure-3': Binary search examptle for search key "C’
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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 called 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 hles are similar to linear lsts in the context of record arrangement i.e. new
records are always awendﬁd at theend 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 document reference number or record
number. The index file contains fhe key value arranged in order along with the document
reference numbers 2ssociated with the key value. For example, an index file on personai
names, may arrange the keys in alphabetical order, whiic another index file on year of
publication may arrange the keys in numerical order. Unlike linear lists and ordered sequential
files, tndexed files provide access to records on multiple key values.

Related Information Ttems

Computer i 3
_ Information i 2 .4
Topic Retrieval i 2 4 5
Systems | 3 4 3
Users ' 2 5
(a)
Trem -~ . -
Nomberj 2 3 4 5
CAudhor | Ash Hiown Tones Reynalds Smith
Title Aspects of A survey of The history The State of Users of new
Computerised users of of computer the Art of Retrieval
Information Information systems Information Systems
Retrioval - R“trieval Rairicval
Systens
Topic C":mputcr Information Compuier 1 Information Retrieval
Information | Betrieval | Systems Refiaval Systems
Feiricval tlsors Systems Users
| Sysioms e |
(h)

Sampic inveded file organization: (a) Index identifying record numbers
cortesponding 1o particular topics; (b) Sample information iiems



_ Search process is always carried first on the index file, the document reference numbers
are romieved and these document reference numbers are used (o retrieve fhe records in
the document file. Unlike ordered sequential files, the number of steps required to locate o

desired item is reduced to the. number of steps required to search the index for document
reference numbers - additional steps required to locate the record in the -docqmem file. -

When the document file grows, that is reflected on the size of the index, files and thése
" may become unmanageable. In such asituation, indexes are created 1o indexesjand hierarchies
‘of indexes are often. required to minimize the search response iime. The draw back will be an
addition or deletion of an item may require changes to indexes at all levels. '

The records in information storage and retrieval systems are of two types: fixed length
records and variable length records. .

10.2.2 - Fixed Length Records
_ ‘Bach record n the document file occupies the same space and the lields 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 provided with 2
valfue -or hot, occupy the same space in the record. For example, if ficld author is allotted 15
characters and the entered field value size is only [0 characters, the remaining 5 characters
- are padded with blank spaces, there by resulting in the fixed sze record| Fixed length
. tecord definition allows the programmer to predict the position of a specific record and a
- field therein by simple computations. ) '

author i tiile - vear
(15 o (20) )
Oberoi, 5. ~ Computer science ' 1996
Date, C.7. Database systems -
Figure-5: Fixed Lengfh Record

In the above example, the second record starts at the 40th positior anjl the title field
starts at 55th position in the docement file. This type of record definition
sttitable when the fields are of fixed number and limited size and al! fields are supposed to have

is very much

a value entered for them. Good exampies are directories and mailing lists. Design of systems -

~ on fixed length record type is-predominant in RDBMS environment. The file is considered to
be a two dime_héional table (flat file) where the rows designate a record and each column
a field. Repeatable fields are not allowed and each field should be atemic in the sense that it
sh;)uld‘carry only one value, In this sense the records are also considered to be flat.
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Author 3

5 ithor 2. '

Author ~Title vear - Author T Title year
Figure-9: Tlat record - ‘Non-flai record

The field sequence is critical to data r(,ruc,e:.;sm;_, i this environment. The smgh header
is read first before swiiching i records and their field values.

Y

16.2.3  Characteristics of BibHographic Data

The applicabiiity of fixed length record types for Bbrary and information applications
5 0 be comsidered now. The information stored dr;out documents is basically of sarrative

]

iype and expressed in npiwral language as in title and abstract fields. The data is basically

Cstage and cumplative  in nature. Document descriptions in a library environment eXpress

specific characteristics:  one more cocurrences of fiolds (repzatable fields) 1.2, a document
may have a0 author, ons author or multiple authors; variable length fields ( size of the title of
a document _may vary irom record o record; variabie or consistent occurrence of field values
{ edition stalement may be reguired if 2nd  or above ﬂmuom ffarfe ence details are included
only when the document bel longs to f'onferun ce proces tc) fieids may ha.re subfields

{o.g. umpnint field inclede piace, publisher and date of publlcai;on as subfields). I maxnmum

_..
.
o
]
o
L7
&

space is alfccated fo sie repeatable faeid;s there will be an overbead of disk space and

_resks.fi in naderat El_m ’ioﬁ of storuge resouices.

The above protlem ¢g solved by two ways: creating a document file that includes
ﬁzandamz'y Ee!zis a.nd sunporiing files with optional felds, For example, a mam document file

\

' that includes first author, Lm& y 2ar of publication, pagination, publisher etc. may be created,

4
pite
]

P
73]
-

53 may wchude fe E{is fike joint authors, edition, conference name, daie,

sve o record i the matn file. A record in the supporticg

the ducument has certale optional data elements to be inciuded. This

type of crganization s the disidbution of daia sbout 2 single item among multiple

files and 5 quety needs o search all these files 1o extract cemp? > information about a single
iLam ”!Eirs or

anizadon incrsascs the query responss thine as mwitiple files along with their

o meet the specific requirements of b a!mg'm)%m, data descriptions, two concepts

are iaodused: variable  jength records and flat files

.



1024 Variable Length Records = ' ‘

Each variable length record may contain one or more fields and the field lengths may
vary from record to record. Fields with no value are totally excluded from the record. Rc?eatab]e
fields are allowed and each” oceurrence of a repeats{ble field is identified by a serial |

"‘number like first occurrence of author (author 1), 2nd occurrence of author (2nd author).
Unlike fixed length records, a ‘comprehensive data definition or  header includes the
details of all fields, their types, and. their repeatability characteristics in the form of a table.
A specific header for each record is used to identily the fields included in that| record, their
sequence and data ]engths and the total record length. The international stdndard ISG 2709
(described in detail in other chapters) is & good example of variable lesgth record representation
in information storage and retrieval systems. In this standard, only numbers are allowed as
field identifiers. As per this standard, each specific header for a record has three parts: a
fixed length (24 characters) Jabel, a variable length directory and a variable length data. The
1abel mc'iudcb information on the total size of the record, the status of a regord (néw or
modlﬁed etc.), the ‘length of field identifiers, length of subfield identifiers, base address of
data etc.. The directory includes an entry for each field that includes the, field number,
length of data field and staﬁing character position. I there are 10 fields in a record there will
be 10 directory entries. The directory is followed by actual data vatues and each field is terminated
by a field.separator. Fixed sequence neéd not be followed as specific header will take care of
it. As each record is of different size, and as it is not possibié to calculate the position of a
sp'e_:ciﬁc record, ' a separale fiie is maimained"to store the relative positions ofleach record in

the document file. . -

Kernighan, B.W Ritchie, .M. Elements of (T 1988
' Obero_i, S. Computer science ' 1996
Date, C.J. TIntroduction to database systems 2nd cdition

Figure-7: "Variable Lcngth Records
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10.2.5 Fixed Vs. Variable Length Records

A comparative account of the fixed length and variable length records will provids a .
better understanding of their structuré and organisation. '

FIXED LENGTH RECORDS

- VARIABLE LENGTH RECORDS

1), Fixed length fields

“2) Fixed sequence of fields

3)  Fields with no value arc filled. with
~ blank spaces. Fields with less size
are padded with blanks.

4)  Leads to overhcad of disc space

5) Asingle header include_s fiecld names,
their types, sizes and sequence.
Not following the sequence leads

to misinterpreiation- of data.

©6)  The positio_n of a record and the fields

there in can be calculated

7 Modification of a record will not change 7)

the record position as the modified

‘record s record is overwritten on the

existing record

D

2y

3)

4)

)

6)\

8y  Access to specific record and the fields 8)

- thercin is fast as the positions can be

easily calculated.
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Variable length ficlds

Field écqucnce may vary from record to
record. '

Fields with'no value are excluded from the

records

Leads to disc space conservation

A general header includes the details of field
names, their types, possible sizes, repeatabi- -
lity, etc.

A speciﬁc header for edach record contains
the details of fields included, their sequence,
size, their relative position within the record,
ele. '

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

Access to records is through cross reference

file only. Once record position is acquired

 the specific record header is to be read for

field values. This is relatively slow.



10.3 F\L_AT FILE SYSTEM

“ The term Flat file is also used in ancther context, where the software allows

define a single record type for the entire system (e.g. CDS/SIS).

Record
Type i

£ 7
.
II
/ﬁ
Single
Record
|/
/,L(
Ly

Figure-8: Flat file

o
N

™

!m::

a designer to

.

Record
Type 2

L

e

Rec

Type 3

ord

Non-flat file ‘

When two or more types of document/record descriptions are to be included

- bas to create a comprehensive data structure that includes all the fields/data

y the designer
[e]aments of

the document . record types. For example, if the system includes descriptions of research

16.3.1 Usage

A flat file system is preferred when: |

- projects and documents generated by those projects, the data structure: should include all the
- data elements pertaining to both descriptions. Flat hile systems adopt the variable length record
" concept and -are best suited for bibliographic descriptions.

o -date} included is static in nature 1.c., changes to data values are made very rarely.

: _* déta 1'; cumulative i.e. new racords always added to the file and deletions ..are‘ minimaj.
% Eaeh record is of variable léngth and mpeataﬁﬂe fields are o be accemmod;dted
al Déta rel:it_ed.to a single item is Eo"rbe kept at one place 1.2, in a single vecord as fast

retrieval predominates redundancy contrel or disc space conservation a.spelfts.

E Mostly narrative or text oriented data are ncluded.

* ° The system s not transaction oriented.

These systems usually adopt batch update method ihat will sot affect r;‘;g&ﬂ:—n services.

E.g.: Bibliographic databases.
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1)
2)

3)

4)

5)
8

7

9)

10):

10.3.2° Characteristics

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 structire that includes all the fields/data elements of all the record -
types is to be defined. : '

Each record should be comprehensive i.e., data related 10 an item should be with tn a

record.

No sharing of data among récords or database files

Each-record is idencified by an artificial key either assigned by the software or by the
user

- Access 1o.data is through the unique key
- Searches are through secondary key indexes that point to records by unique keys

At 2 ume only a single database/document file can be opened along with necessary

indexes.

-Software does not provide facilitics to extract data from two or more databases for a

single operation

Inverted files are not updated automatically. A separate utility is to be run to update

the indexes. While updating, the database is usually locked. Instant update facilities " are
not normally provided. '

Deferred/batch updating doesnot allow 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 table file, called Field Definition Table. o

*

+*

Each field is identified by a tag (numerical/ a]phabeﬁcal) and i,\tsf‘-characteristics are deﬁngd
in the field definition table/DDL file ‘ '

Add'ition- 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 ficld would not demand for database file reofganization. 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 field definition table will not be reflected in the old records
i.e. entite 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.
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10.3.4 Record Structure | ' ' ) ‘
Each 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 fof each ficld with field tag, field length_ and address
details. No entries are made for missing fields. Additiona! entries are made for repeatable fields
.. ‘Data includes actual v;ﬂues of fields and eac;i field value is tennina;ted by J: field separator.
10..3.52 Data 'Manipulatidn
Flat file systems allow the following .t_ypes of data manipuhtion: ,
Addition- New 1.'ec0rd is always appendgx% at the end of the database 'ﬁie'
Deletion- An existing record is marked for deietéon but not physicaliy removed

Meadification - Old version of the recorci_ is marked for deletion. Modified record is
always appended. ' :

10.3.6  Querying
The Guerying in flat file systems include

~ Muldtiple key searches with Boolcan operator application is supported.

Retrieval is always in terms of sets {not in tables) that contain untque key values
assigned to record, which satisfy a cendition.

‘Refinement of a search is carried cut by combining sets - or embedding |r1 set number as
a parameter m the query.

As sets contain the document reference numbers/poiaiers to records {not the values of
fields of records), the entire rccord is available to the user for any manipulation.

'10.3.7  Data Privacy and Sécurity

Data security is provided through backup and recovery utilities usually provided with the
software. Some software like BASIS and BASIS+ provide before and after journaling.
facilities i.e. storing in a separate file the before and afler ynages of the records modified,
particularly in an interactive data entry or update session. In case of systern failure, these
images/ versions of the added or modified records can be played back to the darta file,

Privacy' 1s provided through user accounts and passwords; Assigning Jl‘ivac'y codes to
records af record or field level and privacy codes to users also. For example,.if a nser 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 privacy code *4’. Slmlla:]y, other relatlonal operators RS LI
“ can also be used as a,ondmom :

10.3.8 ,File. Organizaﬁ(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 deletion 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
100 records and all the records are modified at least once, the date fi le size will be doubled as
it contains both the versions of the records. This growing size of the data file due to medifications
may Iead to slow response while searching and underutilization of disc space.

To. overcome these problems, the file is to be renrganized so-that it retains only the
current versions of the active record‘; The older versions and deleted records are to be
physu:ally :

_ removed from the files, the associated mdcxes are to be updated and the disc space
that released is to be retwrned to the operating system. Some software take care of these
processes automatically, thereby relieving the database administrator from frf':quent file
organization processes (e.g. BASIS. BASIS +). In other software, separate utilities  are
provided for file reorganization. The database administrator has to lock the database, run

: Ehese utilities at :ecuial intervals (e. g. Backup zmd recovery procedures in CDS/IQIS)

Differences in file and record orgamzatlon play a crucial role- in maintenance and
retrieval processe:, The  software available in the market adopted one or more concepts
discussed above to meet the specific requirements of their customers. For example the well
acclaimed Unesco product CDS/ISIS adopted: the flat file (single and comprehensive record)
“model specially meant for narrative (textual) and static type data; ISO 2709 format as basis for
défining internal structure with variable length-record descriptions and batch mode processing.
The software also includes record locking facility “in the multi-user environment. Some
DBMS applications for integrated. library automation are designed and dcveloped using this |
software (e.g. SANJAY) but this required extensive progrdmmmg : :

- Similarly, ;mother software BASIS Plus, marketed by NIC (National Informatics
Cenire) in India adopted a non-flat (mulitiple record definitions) file model allowing
variable Iength record descriptions. It allows to extract data from one or more record’ types by
joining them on a2 commen key value (a feature in RDBMS systems). It adopted a record
structure similar to  ISO 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 fike 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 AC(.]LIISI[IOI‘[ cataloging, OPAC, mrculatlon and senals
control modules. ' - '
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104  FUNCTIONAL APPROACH TO ENFORMATFOE
RETRIEVAL |

.'Every information storage and retrieval system can be described a:L consisting of
"~ aset of information items ie. documents, a set of requests, and some mechanism to match
‘these two and retrieve desired items. As mentloned eatlier, the information storage and
retrieval systems basically deal with narrative type data i.e. innatural langnage. User requests

‘a¥ also received in narrative type.
e.g. The-foliowing two titles deal with information science:

1. Information science in theory and practice

2. Imtroduction to modern information retrieval

A tser requests documents on information storage and the second user [on information
systems. In this case the relevance of the two documents to the requests cannot be determined
dlfectly as the titles are not carrying the terms, ‘information storage’ “or ‘information systems
‘. Inamanual search of the library cataiog, a library staff may assist the dse‘k to locate these
two documents.  indexed under the term ‘information storage and retrieval systems’. A
$imilar mechanism is required to match the user requests with the document details in a

computer-based retrieval system.
10.4.1 Data Representation in ISAR Systems

To get over the above probleu, the documents or information items are converted to o
special form using a classification or indexing -language and this process is termed as mapping.
~In the above “éxample the.two documents may be indexed under the teqm ‘information

storage and retrieval systems’. Similarly the user requests. are also copveried into'a representation
consisting of elements from the indexing language. Thus the two.requests above can  be
represented by the term ‘information storage -and retrieval systems’. A search on the
system Inatches the user request expressed in the index language terms with the items and”
retrigves both the titles as there is a perfect match.

. The  mapping process of docurnents and requests may be carried lout manually,
autoﬁ‘latically or a by a combination” of the two proccsses. For exarmple, in an information
storage and retrieval system which uses an on-line thesaurus as an indexing did, the indexer
may select the preferred terms manually. The validation pmue(hues provided with the software
_reject the records with terms which are not included in the thesaurus. When a non-
preferred term is included in the tecord, the software automaticaily indexes the record
under the preferred term. Slmllarly, a switching from non- p[Cft‘rin to preferred term  will
take place during the user query process. To get the precise iiems from the system, both the
mappmgs should be carried out using the same indexing language tool. [tis also to be noted
_“that ‘a user query may not be restricted to comcpt or subject based retrieval. T(lﬂ meet the other
' requiréments such as search by personal names, corporate names, daie of pubhcauon etc.
" additional indexes are to be created. All this means that information storage and 1etr!eval
'syatemq depend heavﬂy on‘mdexed files. '
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104.2 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] gives for each item the page(s)
on which it may be found. As defined 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 derived concepts are represented by entries arranged in a known or stated

- searchable order, such as alphabetical, chronological or numerical”. The. above definitions
: mdy be extended to include indexes created to databases.

The purposcs. of an index are:
*  to facilitate reference to the specific item;
* 'to give nomenclature guidance thyough see and see also feferences.

The prmmpaf component of an index is the entry, whzch consists of a headmg, most
commonly a keyword 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-coordinated indexes. In pre-coordinated
indexes (e.g. the usual non-manipuiative, published indexes and subject catalog cards), the
correlation of the words in the headings and modifications provides the required selectivity. for
-example, the term ‘Automation” is broad enough to index banking systems, libraries, machine
tools and so on. The index entry ‘Automatlon of library circulation systems’ is". much more
specific than the heading ‘automation’. Since correlations are magle during the indexing process -
and prior to the use-of the index, it is called a precorrelative/precoordinated index. The user
has to follow the prlelC sequence of terms used to locate a record of his interest.

In post-coordmated indexes (e.g. computerized indexes), the correlation takes place at
the time of search. The index terms ate not arranged in a predefined manner. For the above
example, three terms can be selected : Automation, libraries and circulation sysiems,
The record is indexed under these three terms and a correlation of thesc terms with a Boolean
operator AND will retrieve the desired record.

The '_indcxes created in an information storage and retrieval system can be categorized
into  atphabetical  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 fike
‘> >= < <= = 1=" 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 documeute published after a specific year expressed as > 1996". Similarty, apnhcatlon
of Boolean operator AND  will help to retrieve documents published between two years (>=
1995 AND <= 997)
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1) Manual Indexing

~ As mentioned earlier, %ubject searching predeminaies - in information storage and
retrieval systems. Subject indexing may be manual or automated. In a manual system, the
indexer analyzes the subject content of the document by going through the | title, contents
pages, preface etc. After assessing the the content, he selects specific words or phrases that can
represent the - subject fully. Then he uses a standard controlled indexing language too] like
thesaurus’ to select lead terms/acceptable terms. As the indexer analyses the subject content
of a document and  assigns subject terims, it is called assigned indexing. The manual
indexirig methods demands for a better understanding by the indexer of the document
collection characteristics and the type of user queries the system may be preﬂted to process
in. the future. Further more, all the indexers should be consistent while indexing to guarantre _
“that sirnifar documents are identificd by comparable indexing entries.

It may also not be possible for the indexers to predict the future requirements of a user
corununity. For-example, a concept considered to be of no tmportance and excluded by the
indexers during subject analysis of a document, may become primary in fufure 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 for all the mandatory and non-mandatory
concepts covered in the documents. This is not only time consuming on the indexer’s part, but
the growing size of the index file will also decrease the system performance.

2) Automated Indexing

Auwtomated indexes arc based on the assumption that ideas are communicated by words
and by their arrangement (context) and the subject of a document can be derived by a mechanical
“analysis of the words in a document and by their arrangement in a text. For;computational .
purposes, a word i§ defined as a sequence of symbols, either alphdbetlc or numerical,
separated by spaces. In aatomated indexing systems each significant word 1is indexed |
excludmg articles, conjunctions, prepositions and certain common and non-significani words

 like “always, there, here, therefore, where, when, thereby” etc. whnch are usujlly stored in a
file called ‘stop word file’. If a ficld content {e.g. abstract) is selected for indexing, the
software first creates a list of terms from the abstract exciuding the siop wordsi; makes index
entries that include locator details of each wo:d the .record number, field number, paragraph
number, sentence number, and the word. number with in cach sentence. [f the abstract field (
eg. Fleld__ 100) of a document number 345 has the phrase ‘information refn_eval’ in the
second sentence as 4th and 5th terms, the possiblc index entries wili be:

information .~ 345 100 1 2 4
retrieval S345 100 v 2 3

The do_c.ume'nt 345 could be retrieved by the query statement.
Information ADJ retrieval

- where the bperapor ADJ indicates that the two terms should appear togethéi’ withina
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sentence. As word position  information is available, one can also insist on a p051t1ve
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 ordcr
of the words " is important and the systems assumes they are to appear -in the order
specifted in the query staternent. Thus, Select Information {5w) retrieval would find all documents.
in which the term retrleml’ follows the term 1nf0rmat10n with in a distance of uptot words '

As all the significant words are indexed alnng with their locatlon details, it is
. possible o count the number of times. a given word appears in a documnent 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 countmg the frequency of words.

- e.g. Draught (British form})

Dréft {American form).

While counting the frequency of either of the terms, both the British and American
forms may be taken into consideration.

Automated 111dcx1ng methods help to answer the unpredmtab]e queries. Most of the
information storage and  retrieval _systems adopt both the methods : a limited number of
subject terms arc assigned i each document by a manual subjéct. analysis; and supplemented

* by an automated word index. In both the cases; the support of an on- hne 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 telm is associated with a list of document reference
numbers also known as postings. The doenment reference number umquely 1dent|ﬁes a document
to which the index term has been abmgned

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 sct is

_ nothmg but a table that contains the document reference numbers and uniquely’ 1dent|ﬁed by
a serial number for Lhe scarch S‘essmn :
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An entry in the index file may fook like this:

Term _ ~ Document referenee numbers
Library automation 1 20 35 37 63 64 91| 101
Information retrieval 1 20 35 64
fnformation services 1 25 37 63 78 91

“When a query is made on the term “information retrieval’ in a new search session, the
four decument reference numbers are retrieved and saved as set #f1 - 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 [saved as set #2
with appropriate label. ' -

set 1o : labek " no of records
Set #1 Information re__trieva] _ -4

Set #2 Library automation 8

The document reference numbers are used to retrieve the associated records from
the document file either for display on the terminal or for a report gensration. The sets are
available to the searcher till the end of the search session.

- Queries consisting of a single term are rarely used. The mapping:' process of the .
complex user query may result in two or more terms or a concept dealt within a document
may be represented in two or more terms in the system using a specific indexing language.
For example, the concept “library automation” may be represented by two terms “ libraries” -

and “automation” 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 refrieval systems’ and ‘information services. If no mechanism is provided to make 2
combined search by using two or more terms, the user has to scan the documents retrieved by
~ using a single term, one by one, for the presence of other terms also to get a precise list of
" documents and it is definitely a time consuming process. '

1) Boolean Searching and Beolean Operations

To identify the documents that contain both the ferms * Jibraries’ an|f1 ‘automation’,
it is necessary to process the information retrieved from the index files rather than the
information from the document i’ile._Boolean logic is used to coastruct the queries consisting
of a variety of terms using the Boolean operators A’ND, OR, and NOT. These operations
are implemented by using set intersection, set union, and set difference procedures,
respectively. ' B '
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The query which may be used to identify the documents on ‘library automation” may .
be stated as

libraries AND automation
 The steps Invoived in finding the document include:

1) Use the inverted file to retrieve the document reference numbers asqomdtcd wrth the
term hbrarle» and save those references in set #1

2)- -Use the mvertcd file to retrieve the document reference numbers associated with the
terin “autbmation’ and save those references in Sct #2

3) Determine the document reference numbers that constitute the intersection of the sets 1

and 2 ie. the documents reference numbers that aré contained in both the sets. Save the
set as set #3. -

4H Use the main document file to retrieve the document identified by the documcnt reference
“numbers in set #3.

- ¢t no : label no. of document reference
references numbers

Set #1 Libraries 4 13 11 25

Sct #2 Automation 3 3025 27

Set.#3 Set #1 AND #2 2 ' 3 25

A diagrammatic representation of the above query process may look lke:

Figure 9: ' Land 2

Similarly, the query ‘libraries or information centers’ refers to documents which are
identified either by the term “libraries’ or by the ferm’ information centers’ or by both lhe
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 document reference numbers contained either
in Set #1 or #2 or both set by the process union.

~setno labei no. of ' document refercnce
' -references __numbers
Set #1° Libraries 4 13-10 25
Set #2 Tnformation centers 5 110 29 31 42 _
Set'#-3‘ Set #1 OR #2 . 7 1 3- 11- 25 29 31 42
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The diagrammatic representation of a union of two sets looks hike- -

" A query on ‘information services in countries. other than India’ refers
" identified by the term information services but not dealing with the Indian conte

to documents. -
xt, 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.e. the ‘document reference numbers . of set #2 are excluded from set i

© - while determining set #3.°

“setmo " label . me.of '_doéument reference =
. - references =~ . mumbers:
Set#l - Information services . 5 . 13717 19 28 45
Cse#2 o India s amas e |
Sa#dSec#INOTHZ 3 13 19. 45 |

 The diagrammatic representation of a set difference pr_oi:edufe looks like

1

- Figure 111

_2)_ K 'Ord'er of .Operatiohk _

" When a quety.includes more than one operator, the complexity of th

_substantially-and a variety of rules - are necessary fo ensure that querics

q@cry. 'glfo"Ws'_ :
tTsubmitted _ate

‘interpreted correctly by the system. For example a query in natural language read like this:

Information services in India or Pakistan
. and the query formulation cbuld .bé

Infnrma@t_iqﬁ services AND IndlaOR Pakistan-
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If the processing starts from the feft 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 subjects.

-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 = Information services
Set #5  Set #3 AND #4

~and this s right interpretation of the user query. Different information storage and
retrieval systems follow different rules and it is necessary to strictly adhere to them to avoid
roise in the search output. For instance, one procedure specifies that:

ail the OR operators are performed;

then AND operators;

finally NOT operators; :

all equivalent operators are performed from left to right?
operations in parenthescs are performed first.

In this case, to éwoid wrong interpretation of  query, parentheses are usually.
provided to circumvent the strict processing order described above. Under these rulcs of
precedence of operation, the above query may be formulated as:

Information services AND (India OR Pakistan)

Simitarly, the query ((information services OR information systems) AND ( Asia
OR Europe}) NOT India is processed as; ' s

Set #1 Information services
Set #2  information systems
Set #3  Set #1 OR #2

© Set#d  Asia
Set #5  Europe

- Set#6  Set#4 QR #35
Set #7  Set #3 AND #6
Set #8. India _'
Set #2  Set #7 NOT #8
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Set numbers may also be included as parameters to another query. Lg Set #5 and
. automation. Similarly, sets created by searching other fields like authior, title, publication date,
ISBN numbers etc. may be combined with sets created by subject scauhes‘ for reﬁncmem
puTpoSes.

Scarchcs also may be made using lruncated terms (left or rlght) For example a
search on the truncated term ‘index* retrieves. all the records that carry term with the
prefix ‘index*’ like ‘index, indexes, indexing, iridexer, indexers’ etc. Similarly the term “*gomism’
with left truncation will retrieve all the records that include a term with the subIﬁx gonism’. A
search term expressed as ‘An*gonism’ (termed as wild card searching) will retrieve all the
records with' terms that have a prenx ‘An’ and a suffix ‘gonism’

What ever be thesearch siategy L.e. limited to subject search only, o Lcombined with
_ other field searches, the remeval is only in terms of sets as far as information storage and
retneval systems are concerned. '

10..5 LET US SUM UP

Let us recapitulate what has been discussed so far in this unit.

* Afilcisa collectlon of related dataf information stored in a computer and handled as one
unit by giving a single name. '

#  Filesin ISAR systems are categorised into linear files, ordered sequential files, and indexed
files based on the record organisation and their maintenanice within a file.

¥ The records in an ISAR system are of two types: fixed length and variable length.

o The software {e. g.: CDS/ISIS) allows a designer to define a smgie redord type for the
entire system Tlus s called “Flat file system’. :

* _ The indexes created in an ISAR system can bc categorised into alphabetidal, chronological
and numerical indexes.

o F Tn antomated indexing systems, the sibject of a document can be derivediby a mechanical
analysis of the words and by-their artangement in the fext. '
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10.7 ASSIGMNMENT

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} Exblenin the file and record structuies used in ISAR systems,
20 Bringout the differences between fixed length and \.ra;t_"iable length records.
3 ‘E,‘(p]ai!.'i the functional approach to inférmation rétrzieva'i..

[l SHORT NOTES

i) Bootean Operators

h) Flat files
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110 AIMS AND OBJECTIVES

. Evaluation of an information stor. age and retrieval systerh means ‘to 'make a judgement
about its, worth or merit. This unit. anns o explam you the process of evaiuatmg an ISAR

System .
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Aftéf stu'd'yi'ng thi's uhit_, jro'u-should be a'b_l.e_-tb R _ _ .: .

- llst out the stages in evaluatlon

C. explam the varlous measures of system effectlveness _
= discuss the failure analy51s. and the methods of 1mpr0v1ri_g the:system performance

= explain the concept of cost-effectiveness and cost-benefits.

111 INTRODUCTION

‘Evaluation of informatioﬁ storage and retrieval systems is the process _whefeby'various -
parameters are used to measure the performance of the existing system, the causes for the

_is- 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 dlagnoms or failure analysis
and the third as therapcutlc study e :
The ﬁrst step involves measuring and expressing the performance of the system as a
whole according to some: type of quantitative scale and known as macro-evaluation. The
next two steps involve a detailed study of the subsystems of an information storage and _
retrieval system ( e. g.: -indexing policy, indexing. language, - indexing methods, searchmg

- methods, coverage etc.) and is known as micro-evaluation. Evaluation of an information storage

and retrieval system may be carried out at any of several stages of system deve]opment the

' experlmental or conceptual stage, the prototype stage or the fully operational stage. It should
- be clearly noted that evaluation of a system is not carried out as an intellectual exercise but -
-is supposed to lead to 51gn1ﬁcant _1mprovement in the performance of t_he systcm.

Evaluatlon of an mformatlon storage and retrleval system could be: comp]etely subjective
L.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 satisfaction but- could not be: diagnostic in the sense it could neither find out the causes

- for the poor performance or faliure of the system tn questlon nor could lead to-the improvement
of-the system :

Objective 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 heipful 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 system may bé

“carried out at two levels: macro-evaluation or ‘micro-evaluation. The evaluation may be limited

to a subsystem like indexing lan_gu'age and would like to assess the compréh_ensiveness of
the language to represent various concepts of the subject areas covered in the system, the -
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degree to which relationships among these terms ai e established (e.g. in an alphabetlcal_ _
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 like. 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 (i.e.. deciding wLat_ to evaluate)

*  Designing the evaluation
EE Conducting the study and gathering Aath
- Analyzing and i.n.terpreting 'results. il‘l. terms of failure or success
* Identifying the causes for poor performance of ti]é system at each .51.1b_S)lsterﬁ level
* Suggesting remedial rheasurc_s to improve the perform?mce of thé system at different
subsystemn levels _ ‘
¥ Mék_ing system modifications designed to improve the over-all performance level

Evaluating. the modified system to assess the impact of modifications carried out on
the system :

It should be noted that although an evaluation exercise may concentrate “Upop one particular -
subsystem (e.g. mdexmg policy and procedures), it cannot be evaluated in isolation, as the
various subqystems (indexing, indexing language, searchmg and user-mierfadcs) are Cloqely
interdependent. A change or modification in one subsystem will have effects and répercussions
clsewhere. For example, the indexing policy may direct the indexer to user narrowed or

.~ stringent terms (o represent the concepts covered, in a document but the indexing language/
controlled vocabulary may not be comprehensive and including these werms.  Unless the
indexing language subsystem is updated, the indexing policy could not be successfully
'1mplemented Eg.: A thesaurus entry under the term ‘allergies’ may look like:

Allergics
arthropod allergiés
** drug allergies * omilted terms in a thesaurus
farmer’s lung -
food allergies
* milk allergy

humidifier discase
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For example, a document dealmg with drug allergies is to be indexed. The indexing
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.
Stmilar situation may occur at search level also. If a document on ‘milk allergy’ is indexed

on a hlgher-ievel generic term ‘food allergles lhe document can be retrieved by using the
term ‘food allergies” only.

It should’ be noted that compromising with low quality at one subsystem level might .
effect the overall performance of the system.

11.3 SCOPE OF EVALUATION

Evaluatien of an information storage and retrieval system could be in terms of:

system etfectiveness - evaluation of system performance in terms of degrec to which it
meets nser requiraments : '

cost-effectiveness evaluation in teums of how to satisfy user requirements in the most
efﬁmem and economical fashion :

cost-benefits - evaluation of the worth of the system itself i.e. the overall benefits the
“organization achieved in terms of 1mploved decision making, avmdanoe of duplication
of research, avoidance of loss of productivity etc. )

. While evaluation of system effectiveness is of direct concern to the users of the system,
cost-effectiveness evaluation is of concern  to system operators and managets, cost-beneﬁtq
'eleuatlon is.of concern to top mandgement '

'.11.4 EVALUATION OF ,SYSTEM EFFECTIVENESS

As ‘mentioned earlier effectiveness evaluation concentrates on the user requlrements
The fundamental requuemenls of users could be:-

Coverage of the mformatlon retrieval system in terms of Comprehenswenesg and

- currency
* ‘Recall -
*  Precision

-Syste_m response time In answering a query
% User effort involved to attain high recall and precisio_n ratios in search output

*  Form of output ic. the degree of descnptlon of documents/document surrogatcs
plesented to the user
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: 11.4.1 Coverage

Coverage. of an mformatlon storage and retrieval system could be expressed in terms

of:
T % the types of documents mcluded (monographs, chapters in monograpiis, journal
" articles, reviews, patents, theses, unpubltshed documents etc) ' .
*  the peri'od of coverage '
I the ‘amount of deSCI'lptIOI] of these Macro- Of m1c1o documents (e g. dE:SCI‘lpt]UnS with
' ‘ or without abstlacts) o :
: .
. CE the time taken for a document to find its place in the system i.e. the time | g between the
actual pub]lcanon date and the entry date in the system
* the percent of documents mcluded in the, system ie. whether all the llterature pubhshed
or tnpublished mcluded - o L -
. * . the percent of docurnents included in the system on the topics’ of interest to the user -

- -

| .11,‘4.2 Recall

_ User apprmches a system with a view that he can retrteve one or more releyant documents
that couid satisfy his information requirements. The degree. of a system’s success 1n retrieving
reIevant documents from its data source could be, expressed quantltatlvely as -

-

the nurr_;ber of relevant documents retrieved by the system

| _ . - X100
ihe total number of refevant documents contained in the system -

" Suppose.. there are 10 relevant documents on a particular subject in the system and a
subject search conducted using normal procedures retrleves 7 of these 10 docu ents, the recall .
ratio 1s (7110) x 100 or 70%

_ Recall ratio is also called hir rate, sénsz‘rivity,-and_con‘dt'rional probability of a hit. The’
methods of estimating relevant documents contained in a system are discussed in later sections.

7 . 100% recall ratio could be achieved by broaclen.-ing the search strategy and r'etrieving 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). -

1143 .:Precis___ion -

- Precision ratio, also referred to as relévance ratio, may be defined as: * -
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the number of relevant documents retrieved by the system

: : _ % 100°
the total number of documents retrieved by the system

Suppose. against a search strategy, there are SO documents retrieved: by the system and
‘out of them 10 documents are judged as relevant by the uscr, then the precision ratio will be

(10/50) > 100 or 20%

The two measures recall ratio and precision ratio jeintly indicate the filtering capacity of
~the system. Achievement of 70% recall ratio at a precision of 50% indicates greater efficiency
of the sysr;em than the attain ment of the same 70% recall ratio at a lower precision, say 20%.

RE‘Ld].l and precision ratiog arc inv Lrselv p10p01r10nd! i.e. the efforts to improve recall by
oioadenm? the search will tend to reduce precision, while the efforts to. improve precision .
narrowing the search will tead to reduce recall, as expressed in Figure 1

f

100%

0%

0% _ 50% K 100%

3 © . Precision Ratio
Figure-1: Performance curve of recall versus precision

Information retrieval systems are usually designed to provide higher recall and precision
ratios. But there will be occasions where a search strategy may be confined to higher recall
ratio only, while the other on h;ghcr precision ratio. For example, a user who is wr iting a book
- or review article on a particular topic wishes to see everything included in the database and his
requirements of ‘recall ratio are high. A very broadened search is to be conducted to satisfy
his necds. This user’s- high recall requirements ailow him to tﬂica ate lower pI’ECIbIOI’l as he
doesn t-want fo mss .inythmg '

. On the ather hand, a user who wishes to see some vecent asticles on a particular topic

~wiil expect high precision and less recall ratios in the output. In other words, he doesn’t want

to see everything on the subject but will expect the set of documents presented to him are
' highly relevant and he may even be particulas about the currency of the items retrieved.



: 11.4.4 User Effort

N

_ It is to be noted that the more effort auser is wn]lmg to expend in explmttng an mformatlon
storage and retrieval system, the better results could be obtained in terms of recall or precision
ratios or possibly both. For example, in delegated searches, a user could put more effort at the
- search Tequest stage through a detailed discussion of his requn'ements with a staff member of
the system. In completing a detat]ed search request formr he may include his requests 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 proposed strategy and suggest
a]ternatlves, 1f necessary, betore the search is actually conducted '

_ The. effort may also be put through the technique of iteractive searching where a partial
Cor prellmmary search is conducted and ‘the . user exarnines the output and indicates the
" relevant items. A revised ‘search strategy may be- prepared and executed to tetrieve - 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 addmg terms from documents found relevant by '
‘the user and deletmg terms 1ncluded in the documents that are found 1rreﬂevant

In non-delegated searches where the énd-user searches the system by himself, a good -
understandmg of the system, its coverage, the syntax of the command lana’uage ete. on the user:
part are required to derive docurnents with higher recall and prec1slon Tatios. The user-
fr1endl1ness of the 1nterface plays a ma]or role in this context. '

'11 4 5 Response Time.

Ttme taken by the system to respond to a query put to it also plays a major role in -
__ evaluatmg information storage and retneval systerns. Users may consider that the receipt of
a system response beyond a deadline, say five ‘minutes, will be of no va]ue ‘Yet response time
_is always. secondary to the recali. and precision requirements and the users will be willing to
expend more tnne if they are sure that the system will sattsfy the1r mformatlon requtrements .

_1146 Formof Outpnt PR

The form of output presented by the mformatton storage and retrteval system helps the
' _user to 1dent1fy the relevant documents withi ease. The output of a' ‘system may be brief
‘bibliographic citations; citations ‘with keywords, citations ‘with keywords and abstracts or the
complete text of the documents. The more mformatton given to the user, the easier it is for him
to. make accurate relevance predrctton Slmllarly, the format of presentanon is also important.
If the descnptlons are presented in a tagged format it may facilitate rapid scanning and helps
the user to discard irrelevant items fairly easily, c_ompared to continuous text format. .

‘A study conducted by T. Saracevic indicated that out of 207 docuinents judged rel'evant'_ .
~ from the full text, only 160 were so judged from abstracts and 131 from titles. '
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'11 4.7 Assessmg Recall and Precnsnon Ratlos -

Establlshmg the performance ﬁgures of recall and prec1s.1on ratlos for a representat:lve set',' -

of searches (test searches) will be helpful to 1dent|f)1 examples of recall and precision failures
- i.e. situations in which known relevant items were not retrieved and situations-in which known

trrelevantitems were retrieved. They arrived at figures which may be exprebsed in the form of
a2 x 2 table of search results as in Figure 2. :

USER RELEVANCE JUDGEMENT

Relevant' Not Relevant _ Total'

Retrieved ;4 b a+b

' "Hits" - "Noise”
Not c . d’ cAd
- retrieved ~ "Misses" - "Correctly

' rejected
Total atc. ) b+d * Total collection

' atb+tc+d

F-igure-Zt 2 x 2 table of sezirch.results.__

~ The total collectton size (a+b+c+d), the total number of iterns retneved (a+b), and the
total number of items not retrleved (c+d) are the values directly observable. The two values,
relevant and irrelevant itemns can be established by getting a feedback from the users. where
he judges some items as relevant (a) and .-some as‘irrelevant (b). The degree of relevance ‘s
judged by the user on some type of a scale as “major, minor or no relevance. The user is asked
to mdlcate reasons for his various _]udgtnents WhICh w111 be further analyzed to improve system
_ performance -

~ The two other values ‘c’ and *d’ (mn)ses and correctly rejected) are vet to be_
established. The crude method to get these - figures will be to present all the non-retrieved
liems (c+d) to the user for judging their relevance (c) and irrelevance (d). This method may be
suitable on sariple. studies conducted on small prototype systems but is lmpractlcal in the case
~of large systems

As it is impractical to assess the absolute recall values on Iarge' systems the concept of

. ‘best possible recall estimate is introduced. For.example, the system is supposed to contain

‘X’ number of docurnents which can be judged as relevant if they are presented to the user.
As th1s may be a large collection, a subset of ‘X’ i.e. “X1"1s selected by methods: extraneous

-to the systemn under evaluation. ‘X1 can be composed of relevant documents  known to the - -

user, or the documents found relevant by the evaluator through extraneous sources (e. g. other’
information centers or publ 1shed indexes) or can also be. comaned of partly of items- from the
first and second sources. :
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'Foi’ example, a user has inforniation on two relevant - documents on hand when be .
makes a search request. A parailel search by the evaluator on other sources may yield 12
pos-;lbly relevant items, as per the understanding of the. evaluator of the topic. Of these 12
items, the user considers § relevant and it gives us 10 relevant documents (2+8) ou the topic
ie. ‘X17. A search actually conducted on the systemn under evaluation retrievis 7 out of these
10 documents, then the recall estimate is (7/10) x 100 or 70%. The subset ‘Xi" is supposed to
be a representative of the set ‘X and the recall estimate may also be attributed to collection
“X’. Tn this example, the total number of records relevantin the samyple (a+c) s 10, the relevant
reco_r'ds retrieved (a) are 7, and the n'umber of '1‘elevant records missed (€ is 3. '

Slrmlal type of studies can also be cor.dunted on a small sqmple of the database
(source documents), say 1 year collection. A group of test searches mdy be conductt,d on this
sample recall estimates can be established.”

By above methods petformance f1gu|e<, fora group of “test searches’ can be establlshed
and ail the Vcl]u["-} inthe 2 x 2iable of sedrch resuhq can be derived and further subjected to
failore analysis. :

'11.4;_8_ Other Parani@ters' Us‘ed in Evaiuatiqn._- '

‘While most EVdIUdtIOI‘I studies are based an the analysls of the two performance figures
recall and precision _rdtlm the following parameters are also cenmderea in some studies.

Fallout ratio - the propori,lon of non- rele\rdnt documents retrieved -in relatmn to the
total number of non-relevant documients; also refPrred to,as dls(,ard of thc COndIUOHal
pl obablhty of a fdlse -drop

Naise facior - the pmpomon of Icl;neved documc:nt% that are not reuevant the comp!ement
of pmmsmn Fatio ' : '

Se’[euwuy - the proportion of non-rélevant documents not retueve;d 1e - correctly
ehmmated in-relation to the total number of non-relevant documems ' I

' Specfcn} - the ‘proportion of 1e]cv:mt dowments i relation to the total number of
uocuments m the cmlcmon ' - ' S S

'Nove!ry the pnopomon of the retrieved documests that were not known to the userin
refation to the tota] retrieved documents e

115 FAILURE ANALYSIS

JFailure “analysis s diagnostic and is {he most 'impor‘mm part of the entire evaluation
program. It involves a careful examination of the documents in the collection, the indexing
- policies and proccd_ureé,’ the indexing language(s), the original request posed to the systerm,

the interpretation of the request by the searcher (in casc of delegated searches), the search strategy
~used and the complete assessment of the output by the user. :
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Fatlure analysis. ndudted on a large number of searches yields large body: of data.
This data when analyze(f d ;n_fcrpreied clearly indicates the punmpal problem areas in the
system - the areas that reql € afiention and modification.

Failure aﬁalysis_ 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 appropnateness of the system (.1n terms of
comprehensiveness and currency). - Selection of an inappropriate system may lead to user
dtSSatlbdetIOl‘l (¢.g. Selection of BIOSIS instead of MEDLARS for topics on medicine)

2) Submitting the Search Request

Coce the user 1dcnttﬁes 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 capabifities and limitations:
User’s ability to describe his information needs in precise terms

The degree of assistance given to the user by the system (e.g. carefully structured search
request farms, interviews conducted with  the user in assessing his information
requirements, iterative search procedures followed, or some type of -user training -
program). ' N ' '

3) Inferpreting the Request

Once a request statement is submitted, it must be translated into .a formal search strategy. -
The set of variables that affect the recal! and precision ratios of a search at this stage include:

The analyst/searcher’s interpretation of user requirements (may be accurate or inaccurate)

o The ability of the #ocabuiary to describe concepts included 1n 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 searchei/analyst to recognize and cover all possible approaches to
-retrieval. E.g.: Omission of terms like cacao, coffee while a search is madc on adverse.
affcctb of, beveldges may lead to less 1ecall ratio

ok The level ahd quality of search sirategy adopted
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As mentioned earlier, a broad search strategy may lead to high recal] ratio with low
precision, while a tight search strategy with strmgent terms .may lcad to high prcclslon but
low recall ratlo

The quahty of the search strategy also depends on the searcher’s u derstandmg of
the syntax and semantics rules framed by the system in constructing the search statement,
the precedence of Boolean/relational operators etc. Wrong usage of operators or 1llegal synfax
may lead to low. precnswn and recall ratios.

% Seafching the Systenz

‘Once a search strategy is formulated it is to be matched against the contents of a
- database. Ancther'set of factors which influence the system performa_nce at this stage are:

the mdexmg polscy, particularly policy regardmg exhaustmty of mdexmg expreesed in
number of terms used to describe thie concepts covered i a document
* the inaccuracy of mdexmg i.e. omission of 1mp0rtant terms or assngnment of incorrect
terms,
% the c’haracteristics of the_ indexing language in terms of sp'eciﬁci:y :

“the, ability of the indexing ‘language and its synfax in expressing the concept dealt
~ within the document and the confext in wh1ch the d‘iSlgl‘led terms are used ‘

: For example, sorghum is consider=d as staple food in African countues whlle s treated
’ as a weed in wheat forms in USA. Consider the followmg title for 1ndcx1ng

Breeding Wheat for resistance to Sorghum:

" The possible terms in expressing the concept could be:

Triricun_z vulgare (used for Wheat)
- Plant breeding
. Weed resistance
Sorghum bicolor. (u':ted for Sorghum)
: [nd prc-coo'rdinnt_ed indexing system the snbject _string could be:
Triticum “vulgare —'p'lant breeding - weed resistance - Sorghum bicolor
which expresses the con_éept ahd context at which the above termsare used. Following |

the indexang rules at  both  stages: constructing an index string and a search strategy will’
result in high precision ratio in pre-coordinated indexing systems. '
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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, particularly in post- coordmated
1ndexmg _systems. For example, the document mentioned above may be retneved against a
search request Breeamg Sor, ghum for weed resistance and a search strategy

S,otg—hum bicolor AND’ pla_n_t bteeding AND.-weed resistance, '

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 mlssmg at indexing level.

5) Sqreening the _Output

Before the search results are submltted to the user they are usually screened to eliminate -
irrelevant i items by the searcher or analyst The sereemng operat1on 18 camed out to increase the
precision ratio without effecting much the recall ratio. The success of screening process depends
prlmarlly on the accuracy of the analyst s.. Interpretation  of the user’s requirements and
secondarily on the quality of the document sury ‘ogaie presented to the analyst

The above discussion shows that a single factor: analyst’s interpretation - of user’s
*_requirements may affect the recall' and precision ratios” at different stages. The various sources

- of failure are cumulatwe and may result in a system that cannot operate very close to. 100%
recall or ]00% precusxon '

In the end-user searches, one important source of failure - the analyst’s interpretation of
the user’s needs - is eliminated. But- the jevel of tmderstanding of the system capabilities on user
-part and the user’s inability to think of all possibie approaches to retneval may resu]t in a large
number of fallures in end-user scarches.

Failure analy51s identifies the principal causes of failure in a partlcular System. . Once
the causes are identified, system modifications «can_be made that will reduce thesé® fallures
in future. |

116 IMPROVING THE SYSTEM PERFORMANCE _

As mentioned earlief 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
_-'1dent1fy the causes for failure but should also suggest measures to- improve the performanee'
, of the system The cost of conductmg an evaluation study can. only be Justlﬁed in terms of
1mproved performance resulting from the mvesttgatlon
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. another group of test searches on the modificd system derives the performance figures for €

L 100%
S x .
—
\:'_'\_a
"“U‘SU%
\wig
— X
X X X
XX X XXX
H X XX X
i - Bon T 00t

Figure-3  Scatier diagram of Search resuits.

In the above llustraiion, the individuﬁilperformance figures (recall and precision ratios}
for a group of test searches arc marked by a symbol X’ The markings indicate that they
scatter widely. There are some very good searches { marked ‘X’ on the top right-hand corner},
some very bad results (bottorn left-hand corner}, some hwh recall-low precision results, some
high-precision and low recall results and some compromised rfesulis in terms of recali and
precmon ratios. The individual performance figures can be averaged to arrive at an over-all:
average performance figure. By applying different -search strategies to cach of the test scarches
in the group, a series of average performance points can be derived and.used to plot an average
performance -curve A for the existing system: The performance can be raised to curve B '
after necessary modifications made fo the system  at different subsystem levels.
Recommendations may be made for modifications at different subsystem levels: Condugting. .

- B. .
Some possible recommendations could be:
* making the user aware of the system scope, capabilities and hmitations, its coverage
through brochures, seminars, training programs €tc,
* increasing the assistance provided to 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 terms

designing and implementing indexing procedures where the terms used to represent the
concepts can also retain the - context in which they are used and making necessary
alterations to the software to meel these requirements
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where primary. descrlptors represent the concepts - dealt ‘with i in detad in the document:
":and the secondary deserrptors represent -the concepts mentloned or not covered

‘.gre::oupmcr terms under major or prlmary descrrptors a'1d 'rnmor or secondary descrlptors o

detail in the' document. antlng the- search fo-major. descrlptors leadeto hrgher precrsron L

- "f_.:rat’ros while including the minor descrrptors Ieads fo hrgher recall E.¢ g The two: tltles -
"_below are to be 1ndexed : EEREE

:Trtlc Introductron to 0peratmg Systems dca]s w1th the concepts of operatmg systems
in detail. A few chapters are 1nc[uded to introduce operatmg systems like “MS-DOS, UNIX”.
'- and the hke o : -

The second trtle Introducrron to Unix deals in detall with the specmc operatmg system
“UNIX". - :

_ _ The ma_]or descrlptor(s) for the first title could be “Operatmg systems and the mmor
"_descrrptors “MS-DOS and UNIX” while “UNIX” becomes the major descrrptor for the second
title. s : C : -

* 'sw1tch1ng to. hrgh speed hardware and software with .better algonthms to reduce the
= response time : '

1mprov1ng the quahty of query forms and help rnessages prowded to the user by the user
1nterface :

Modlfrcatrons made at the output end of the retneval process (1e at the request stage
- in interaction with -the user, understanding his requrrements and search procedures) ‘can
‘have immiediate: effect in improving the: system performance than changes made at the rnput

“end i.é. mdexmg procedures and the - mdexrng language .

7 Evaluatron of an lnformatlon storage and retrieval’ system could not be done time
: study It is to be noted that contrnuous]y monitoring systém performanee or. conducting
'.evaluat.lon studies at reguilar intervals will help to identify specific failureés and problem
-areas as- they arise and- to make necessary modlﬁcauons wherever these are Justlﬁed

11 7 EVALUATION OF COST-EFFECTIVENESS

. _ 3 "ﬁ

Cost—effectweness refers to the relatronshrp between level of performance (effectiveness)
and the costs involved in achieving this fevel. It is de51gned to find the least expensive means -
“to carry out a given set of operations or to obtdin the maximum value from a given. expendlture 5
. There may be several alternative methods that could be used to obtain a partrcuiar performance ;
' Ievel and these can be costed and compared The costs that are relatwely fixed {e.g. equipment - -
'-purchase, __developmental ‘costs, costs. involved in acquisifion and indexjng of the present
" database) and the cosis that are relatively variable (based on the usage and mode of usage) are
“to.be estrmated For example, if the mimber 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 visity mall telephone “etc.), the mode of i mteraetron wrth the system (on-lme or off—
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.' .hne) addmg or elrnnnatmg screemng operatlons changm g the professmnal I'evel

of the personnel

' conduenng the searches, providing friendly user-interfaces and encouraging end-user searches

thereby reducing the number of skilled professional dedrcated to search s

contribute to variations in the cost per search

A eomparatlve study conducted on these alternatives may help
promising altematwe in ferms’ nf costs and effectweness

ervrces all w111

select - the ‘most"

: The. _cost—effectivenes's of an inf‘ormaﬁon system can be. improved by either:

1) mzuntalmng the present performance level whlle reducing the costs of the operatlng the

‘ system
2) .holding operating costs constant while raising the average performanc

In"an information storage and retrieval system, the basic alternatives” and
- relate o the input and document indexing operations on the one hand, and to

e level

system tradeoffs -
the search "and

output transactions on the other. A particular performance criterion - for example, at given .'

_-precision level - can normally be attained in many different ways, each of
different cost levels. Precision'may be raised by using a highly specific inde

them. involving
xing vocabulary

but requires high indexer proﬁeiency and large indexing costs, but reduces cost involved in

relating’ tb searchmg and screening efforts. Alternatively, the indexing may be
casually, but for high precision the output might be screened by experts the
costs at indexing leveI and i increasing the same due to lengthened search tin
' tlme

" In some cases, it is possrble to obtaln quantlfiable 1nformat10n whrch e
systems’ alternatives to the effectiveness or quahty -of the output product
' reIatlonshlps may be c1ted as examples '

performed more
reby decreasing
¢ and screening

,lates to various
The following'

. ':collectien ceverage versn's exp_ected_ proportion of ret_rieve_ls (i_.nversely proportional)

~2) indexing effort and time stersus sedrch -effectiveness (directly -:propq_rti'dnal)

3)  specificity of the '-indeking 1angu;ige and: low reéai'l and_high precision ratios’

_ .-4)-__ 'Equlpment complexrty versus processmg lllmtatlons (mversely proportmnal)

.'--_11 8 EVALUATION OF COST—BENEFITS

Cost beneﬁt evaluatrons are not casy to handle because the drrect beneﬁts of a retrieval -

- service are dzfﬁcult to identify and - measure. Cost-benefit analysis reaqnnrec

a systematlc '

~ comparison between, the costs of 1nd1vrdual operations and the beneﬁts derivable from them.

'Yet these beneﬁts could be measured 1nd1rectly by
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Lo comparmg the cost of the service w1th the cost of obtamlng the same by other means

estlmatmg the time galned or the mcrease in productmty resultmg from the use of the -

-system
* -estimating losses o\ning‘to the lack of such a service
® _estlmatmg the beneﬁts or av.oldance of losses due to nnprove demsmn maklng due to
the availability of 1nformat10n from _the systemm
oo avmdance of duplication of research effort or prOJects that have either been done befor_e '

. .or-that have been proved infeasible by earlier investi gators snmulatlon of mvennon

* For example a current awareness service that suggests possﬂale new products; new _
_ applications for existing products, possible markets for industrial waste or less expensive:
methods of fabrications to mdustnahstq might be justified eeonom:cally

s LET.US SUM UP

By the above dISCllelOl‘l it ahould be clear that most of the evaluatlon stud1es conducted
“on information storafe and retrieval systems have used recall and precision ratios. However, it
is also obvicus' that a great deal of effort has been  invested to develop other means of
-evaluation: fallout, selectivity, speolﬁclty, novelty, noise ete. It should also be clear that evaluation -
studies should always suggest modifications at micro-level ie. subsystem level.to improve the
-effectiveness of a system and these modifi cations are ]ustlﬁed only when the_y are cost-effective
- and. economlcally beneficial to the orgamzation :
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11.11 - MODEL EXAMINATION QUESTIONS

1 ESSAY QUESTIONS

1) What is Evaluation ? Explam the dlfferent measures used in cvaluating an ISAR
system. '

.2)  Discuss the advantages of Failure Analysis and suggest measures (o improve the
“system performance,

I SHORT NOTES
a) Cost-effectivéness_

b) _Cost-béne_ﬁt analysis
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| 120 A_IMS AND OBJECTIV.ES B

ThlS umt aims to prov1de an overview of the varlous expenments and case s

out towards evaluatmg the ISAR systems.
, Aftcr studying this unit, you should-_be'iri a pDSit_i_OI’l_tD

- discuss the experiments camed out on ISAR. systems popularly known
Projects-1 and 2 ' :

de_sci-ibe the e\_'raluation of 'exp"erimental systeins artd_ operational systems

.'of user mterfaces !

[ .
|

. ‘-explmn what is a user mterface and the studles done towards evaluatmg the

tudies carried
as Cranefield

effecti\reness

121 -INT;RODUCTiON

As ‘the literatttte on evaluation of information storage and retrieval systems
- and still growing,

- of 4, mdexmg systems and the associated file orgam:e’atlons in terms of récall
“ratios. It also considets the human factors that may lead to unsatlsfactor

CRANEFIELD 11, the components of indexing languages-and - the ‘effects of
'components on overail system effectiveness are studied. Evaluation of FAIRS lir
the companson of different search strategies on. recall “and precision values
-conducted on MEDLARS considered dlfferent kinds of users and dlffere

a-sample of seven case studies are considered in this unit that
thé efforts made - in this area. The first case study CRANEFIELD I comp‘!a'res'

is voluminous -
can represent
the efficiency
and precision
v results. In
these various
nited itself to

The study
t levels of

B a

* interactin between the user and the spemahst ‘and the effect of these parameters on the

overall performance of the system

_ All the tlbove systﬁms use evaluation assigned indexes Le. hurnan experfs analyze the
: content of the document and assign keywmds with the aid of controlleéd: vocabularies. The

- SMART case study considered the possibility - of ehmmatmg this human eleme;

and expertmented with - the poss1b1l1ty of prov1d1ng systems with automated
searching capabilities. A companson is aISO made ‘with fully manual MEDLA
_pOSStblllt}’ of developing an mtermedlary search system or user interface based o

E _cxplored m CANSEARCH study. ‘The last case study, CONIT, considered the

prowdmg a common command language to the end-user so that he can ac

" databases in a networking ehvironment  and satlsfy his information needs. A" ¢
the interface. CONIT and the human expert in arrwmg at satisfactory search

conmdered |
|
|
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12 2 CRANEFIELD EXPERIMENTS ON ISAR SYSTEMS

12 2 1 Cranfield PI'O_]ECt 1

The first extensive cornparatwe test of mformat;on retrieval systems was undertaken at
‘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 analysss of an investigation into.

" the comparative efficiency of mdexmg systems”. The pl‘Q]BCt was financed by Natlonal Science -
' Foundanon o .

The project attempted to test the effectweness of four mdexmg technologtes and
assoclated file organization: : - :

i an alphabetical subject catalog based on a subject headings list and a set of rules to gunde

- the construction of headmgs
aUbC classlﬁed cat-alog and an alphabetical chain index to the elass headings construct'ed _' :

a catalog based on a spec1al faceted cla351ftcat1on and an alphabetlcal mdex to the class \
headm gs

a uniterm co-ordinate index controlled by an authority list of"nniterms

The study involved 18,000 documents and a total of 1200 manufactured or synthetlc
search questions devised after a study of each documient. A search is considered successful
when the strategy was able to retrieve the document in quest1on

The varlables tested include:’

* the systems as gi\ten above

¥ the type of document— half were research reports and half were joumal articles _chosen
equally  from -a - general field - of aeronautics and from a more specialized field of
aerodynamics ' : . -

E qualiﬁcations of the indexer and hig expetience

* .- the indexing time in minutes per document

"’.‘_' t_he indexer’s . rate of learning the indexing policies and procedures

*  thé number of i'ndex terms assigned"to cach document

Interatlve searchmg methods (modtfymg the search strategy to get ‘a desn'ed output)

- were also used.” The ' twin measures of performance recall. ratio and precmlon ratio were
: estabhshecl
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The results of the study indicated surprlstngly 11ttle dlfference in the performance
: of the four systems compared Some of the ﬁndmgs include: :

*  all the four indexing systems were operating with an effectiveness of 6_0—90 per
-+ cent recall ratio i.e. uniterms: with 82 per cent, alphabetlea] 81 5 per cent, UDC 76 per
. cent ..and Faceted classrﬁcatlon wrth ’?4 per- cent : S

LE -success in retrieving documents in general on aeronautrcs appeared to-be 4-5 per. cent_‘. '
_ greater than “for - the specrahzed field, aerodynamics, probably due to the lack of -
- specificity” in- vocabulary in representmg concepts in the specrahzed ﬁeld

¥ o srgmﬁcant d1fferences were. observed in the case of retrrevmg documents 1ndexed

' by different indexers '
o increased'time'spent on’ indeiing im'proued- chance of recatl
E the more experrence the mdexers gamed in mdexmg, the more suceess in retrleval
the source. document was found in the first search attempt in"48 per cent of searches in

the second: attempt in 35 per cent. of searches in the thrrd attempt in 12 per cent of -
searches and so on. - ) !
' Fallure analysis conducted for a sample of 495 fatlures to retneve the source document

helped to identify 526 mdrvrdual causes for farlure at drfferent subsystems. These were grouped '
as below: ' : '

Questton fatlures(17 %) :._ ) N o o : -

too ‘detailed (referrmg to only a srnall part of the document 'n_dexe_d)
- too-general ( answerable by too many documents) - o
‘not easily understood -

misleading -

- . incorrect (the questloner had mtsunderstood the source document)

E N S N

Yy 'Indexmg failures (60 %)
CE 1nsufﬁc1ent mdexmg ( omrssron of 1mportant concepts ass:gmng too genenc

- terms, rmsunderstandmg the document) . B
- ornissions caused by shortage- of time given to the mdexer
: _-overdetarled 1ndex1ng { omission of genera] theme of the document)
" careless indexing (wrong descriptors used) L
- incomplete entries (omrssron of rotated UDC entrles - of cross re_ferences etc.)

CE % ¥

S 'Searchmg fallures (17 %)

mlsunderstandmg of the quesuon by the searcher
fa.tlures to use all concepts in questlon

coma




x ‘nsufﬁcwnt s;eamhmg s
* - incorrect searchi ng ( ( wroncr Pntrles checked)

Ay 3‘, SEeIn iallure due {0 weakncsses in the dCbCﬂptOl scheduleq (6 %) o

. 'The :study indicated that orlv 6 per cent oi retneva] Fdliur(,s were attnbuted to the 1ndex1ng '
sysxem used; while human errors in indexing and searching lead to 60 per cent and 17 - per
cent failures, respectively, followed by user’s aba]ﬁy i expressing his information reguirements
and the analyst ability ininderpreting.the user-requirements to 17 per cent. From the study
it was concluded that file organization is reldtively unimporiant in the performance of an |
information  storage  and retrieval system, while the specificity of the vocabulary and the

:cxhausmlw of the mdp}mmg have a d"'act effect on the ei‘i”f‘crweness of the s;stem

12,22 Cranfield ?r@g’é%ﬂ '22‘, B

Githe 1“53’3"“5(1 p* ase of the Lzmneid 7“0]&01 whnch begun in ]963 and fuily reooncd m
1966, the CompoEnis of tndexing ldnguages and the effects of these various components on -

the effectiveness. of the system Le..in terms of tecall and pﬂ:u sion rail 08, Were studled The

stndy was limited to a collection of 1400 ‘”dﬂémréntq (articles and reports} ina Specsahmd '

-Held, high-speed asrodynamics and ai ireraft structures. Uniike Phase I, (which was - based on
manufactured or synthetic questions), the second Uhase otmmed gﬂn ine %Darch -auestions/
_ requ: &85 Drewougly suhmifed by the users. - -

Many devices are -us‘f"'i whila inds‘ciqg'a document in agr information storage and retrieval
system, some fo increase  precision and others to-increase recail. A particular indexing tmmmo;ogy _
= & combination of such devices, For-_ex&m_pi UI} uscs the following uevmes 0 mercve :
recall: - ' .

oy oumng Synowrm inits alghabemal mdex e, g &lr cusmaﬂ VEthitS- 6 13 gromd
effect - rndchmgs - o’?@-sﬂ amﬂ hovercrmt 291

F

aronging word for SHCRTRLE a:phabeuca mdeﬂ e. g weld - 621 P’% weidcd 621 791,
and welkdiig - 621 ’?ﬁ '

ii};i{ﬁ_ﬂg broader of parrower ferms in the sc !’”ed le, e.g. 662~ beverages, and 662.3 wines
and ' : ' o ' -

to Improve precision.

* . ‘preco-ordibation in the schedules, e.g. 533.6.071 - wind miinels, 533.6.071.4 - wind
- tunnel tnstrument; ' I B
* o precu-ordination in ihe catalog, e.g. 669.’?}.:621.?91_? weiding of _al_uminum_.

‘f"‘nt,i,d@ pm;“"‘ 1 f‘_afi.ihlt“ﬁ, the relative contributinn of each of\d}c dEvlCﬁS on ‘recall.

- and precigsion ratios by varying each of these devices while olding others constant, and

assessing . the mdnddu& effects of an_u_mbar of factors. As termiuelogies ‘used in iridexing
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2)

i A series of phrases were selected that eXpress the _concepts from the

‘axial flow compressor’, ‘laminar boundary layer’, etc. this become tt

" devices have a direct . effect to performance ﬁgures different indexing terminologies were
ccmstructed as foIloWs :

document. e.g.
e first indexing.

language i.e. project IL1. The terminology is expanded to include synonyms and resulted

. _E_xpandéd indexing languages based on the above hierarchical

terms were produced as follows:

: H.IIZ-slpecies included, i.e. if the broader term was 1.46, its narrower
- were added ' -

IL 13 Super—ordmatﬂs 1ncluded i.e. to L46 and its narrower terms , the b

was added

3

4

in IL.2.
All the concepts used in the test indexing (i.e. II-1) were orgamzed in a hierarchical
classification.
- Eas. 143 GAS FLOW
- - 144  INITIATED BY STRONG SHOCK
145 - LOW DENSITY FLOW
LA6 RAREFIED GAS FLOW
L47 FIRST COLLISION REGIME
- 148 MERGED LAYER REGIME
- L50 VISCOUS LAYER REGIME
L51 - NAVIER STOKES REGIME
Ls2 DISSCCIATED STREAM
L53 GAS EXPANSION

classtfication of
terms L47-L51

roader term 143

I1.14 Collateral included, i.e. to L46, its broader term, L43, narrower terms L47- L51, and
'co]lateral terms, 144, L45 152, and LS% were added

_Othcr mdexmg terminologies were produced by. adding selected nar
co'rrelated terms; the selection being based on the context of the question ask

Tower terms or
d -

The. phrases selected from documents that represent the concepts in the documents
ie. IL1 were broken to create a fist of uniterms, ¢.g, ‘axial flow compresfor into “axial’,

'The uniterms in- indexing language 1.1 were exammpd to detemnne

: ‘flow ; and ¢ compressor and these smgle terms formed indexing 1dﬂchL°€ L1

(a) synonyms,

(b) words with common root, and (c) quasi-synonyms ( terms whose meaning overlaps

. onoceasion. . Eg: To the uniterm Flow,

~ flux, and stream are SYRORYMOUS,
tlowing is a word with a common roof. flow
- and motmn movement are qua51 synonymous.

These three groups resulted 1m mdexmg languages 12, 1.3 yES
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5)  The uniterms used in'I.1 were organized into ‘a hierarchical classification

-~ B.g: E74 COMPRESSORS
' E75 JUMO
E76 MULTISTAGE.
" E77 FAN '
“E7$ PUMP
F80 TURBINE

Expanded indexing lmﬂuagcs were produced by three stages of lnerarchlcal reducuon
resultmg in 1.7, 1.8, and 1.9 indexing terminology as follows

‘L7 to the narrower term, its collateral tPrms and the broader term were added to
6 E75 (coll&te aly and B74 (broader) are added '

18 to thetermsin L. 7 selected collateral terms of the broader term ( i.e. compressors)
were addcd Le. to E76,E75,E74, E79 is added

19 to the terms in L &, the remaining oollateral terms of the broader term (comprossor) '
- were added Le. terms 1177 and EB0 were added. :

'6)  The conceptual phrases in IL1 were translated in to (erms ived from EJC thesaurus.
 While this was indexing language ITL.1. It was expanded into: HI.2 (including narrower .
“terms only), T3 (including broader terms only) IIL4 {including related terms only), and
,HI 6 (including all the three). : : '

7 Uniterms selected from titles formed a separate index (IV.1), expanded to include word

forms (IV.2) - Uniterms selected from abstracts formed (Tv. 3) expanded to include word
~forms (IV.4), '

AH together 21 moexmg languages were formed and - compared to assess thelr
_'.effectlveness on 1ecalI and precision ratlos -

Seafch stratogies used may be illustrated as follows:

A A quastlon put-to the system was broken into words, coordmated and matched
 against the words in the indexing ldnguage I.1. In case, a specific document was not
retrieved, coordmauon leve! was successwely reduced by droppmg one term at a tlme

. eg Brcakmg a question ”determmmg the effect of chocking flow coefﬁcnent on
compressor stage chavacteristics by test. data analysis™ results in nine’ terms analysis,
charactonsm chomng, coefﬁuem compressor, data, flow, stage, test..

A relevant docoment in the collection that does not mrlude the terms © analysis, data
test” in the index but dealing with the concept in the guestion cou‘d not be retrloved by co-
ordmatmg al] the 9 temns - :
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The method of dmpmng any oge term at a4 time  at each coordination level helped
to retrieve the document at a co-ordination level of 6, where the question words “cr]amci& istic,
chokmg, coefhc;cnt compressor, flow, stage” would retrieve the docament.

- B, Words deawr:d from the question were replaced by their synonyms (i.c. from T”) and
_searcheb were conducted at dii;c*rent co-ordination levsls. :
: *atm}ar experiments were conducted for each mdf'xmg language, at each co-ordination
leve]. Atotal of 221 questions were searched in each language and averags recall and precision
1ati0s were calculated for each ianguage at each co-ordination level. -

A “normalized recall” hgure was r*a!ulaaed by summing. up peltOImdnce at all ¢co-
ordination levels..

The main conclusions of the study were:

1 By shifting from an indexing language using uniterms {L.1) to one using concept phrases
. y P 24 guag g
(II.E), normalized recali tel! from 65 w45 per cent

2)  Asthe srngle term language ﬁxpandu (T. 7- 1.9, normallzed recall fell i’rom 65 to 61 per
cent

3 | ‘Expansien ef the concept fanguage (IL2) into 1. 12, 11,13, 11.14 I'a!SF‘d normalized recall
from 45 to 57 per-ceat

4y Comrollcd terms from a thesaums (I11.1) showed a value of mw.ii (62 per cem) Whl(,h
is less than that of ‘uncontrolled single terms (1.1
5)? As -thesauric relations were intfodﬁced into controlled terms (i.e. T2, L3, I14,
© Il.6), normalized recall fell from 62 to 50 per cent

6) _ Abstmctq {IV’S and IV.4} gave a htghc,r nor md]'zed recall vaue than title (LVE and IV.2)

The study mdlcated that, tdkmg both recall and precision into account, the index
languages which used uncontrolled singie ta,rmb (ie. ratural language systems, such as uniterms)
performcd better than other CO]]U‘Oiiﬁd vocabulary ‘;yatumq :

Eul as BC Vlckery pomts out, in Cranfield Phase II excessive attention was paid

toa %mgle factor, the indexing language, affecting retrieval pui’m mance. The project had not -
' consndeled the factors such as;

*o th_e_cdntents of the system as affecled by t__he input policy,

mdemng pohcy as atfected by the estimate made of user needs

indexing procedures as affected by a number of factors: the method used to se}ect
concepts, the experience of the anialysts, the tlme given to them to index a docnment,
“the aids used in indexing etc.



*  the spécificity of the indexi_ng langﬁage :

* the devices the indexing language has for ;varying & search strategy

® the search purpose, the time allowed to the searcher; his search experience and available -
- search aids ' : ' '

W

file organization and search equipment. -

12.3 EVALUATION OF OPERATIONAL SYSTEMS

1231 FAIRS

D.E. Berninger and his associates evaluated the operational system. FAIRS, the retrieval
system of the U.S. Federal Aviation Agency. The system contains ten thousand technical repbrts
indexed with the aid of a thesaurus of descriptors. Whenever a specific term was used, the
corresponding generic term was - added to the - index i.c. 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, User feedback on the relevance of
the retrieved documents was collected and the precision ratios were established.

Then, two methods were usad to calculate the recall ratio. . In the first method, us@rs
were preseated with a 10% random. sample of the coliection ‘and were asked to id'eritify the
relevant documents in the sample against each test search 'requcsr._ This figure of relevant
documents "X1* was used to determine the possible number of relevant documents in the

whole collection ‘X" as “X=10 x X

In the second method a supplementary test was conducted on 20 source documents. A
set of completely synthetic searches were carried out on these 20 source documents. A search
was considered successful if it recalled the soutrce document and the recall ratio was

“derived on the basis of percentage of successful searches. .

If a query includes generic term G1 and specific terms 81 and S2, corresponding thesaurus
entries may be: o '

Gl with NT S3, 54, S5 ete,
G2 with NT SI, 86, 57 etc.
G3  with NT 82, S8, $9 etc.

The abové example shoWs.that the two specific terms S1 and S2 belong to other ge.neric. _
terms G2, and G3 respectively.

Four strategies were used to derive the performance “figures: precision ratio, recall
. ratio (by.first method), and recall ratio (by second method): :
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e GL Sl 52
* - search strategy B ellmmated a]] SpBCIﬁC terms and was lnmted to generic terms- GI G2
and G3-
*o VS'earch strategy C included generic terms G1, G2 and G3 and eliminated al non- .
__pertinent specific terms 83, S4, S5, 86, 87, 8¢, 89
search strategy D co-ordmaled generic terms with selected specific te

any terms specific to G2 or G3, the,n G2 with any telms specific to Gi or

‘The results of the study are presented in the following table:. -

search strategy A included originally chosen search terms (whether spemflc or generic)

s ~ G1 with

r 1w
ér?l), and so on.

Strategy

A B C D

Pregision ratio 59 35 38 45

Recall ratio (first method) 22 | 713 66 50
atio g0 ) 9% 80 75

Recall r_'atio (s¢cond method)

Thc resulis- indicated that efforts to raise recall resulted in the precision fall

ratios derived by the two methods were not the same, yet they vaned inn the

with precision. _
12.3.2 - M‘EDLARS‘

A larger system MEDLARS containing 70,000 bromedlcal articles was eva
1966-67. On average 6.7 subject terms were-used to represent the concepts in eac
terms were selected from a thesaurus, MeSH (Medical Subject Headings), whic
about 7,000 main subject headings that can be supplemented by sub- headmgs

' searches are snpported by the system,

$. The recail
same  way

uated during
h article. The
consists of-
Hierarchical

A selectlon was made from the ex15tmg user groups that could (a) sup

bly a certain

-volume of test questions; (b) cover all the kinds of requests made ( categorized as on diseases,
~on drugs etc) (¢) include all kinds of users (academic, research, pharmaceutical, clinical, -
government etc.; and (d) vary accordin g to the degrce of user/systermn interaction (per:,onal'

interaction, positive or negative or no local mteractton)

The 21 user groups s0 selected provxded ?OZ fully- anajyzable test searc es. Search .
output, dlong with photocopies of the articles were provided to the requester for evaluation

" using the scale: Hi-of major value, H2-of minor value, W1-of no value and W2
-value. Precision ratios were calculated for over all precision (H1 + H2) "nd
prec1310n "H1" only. :
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"~ Sampling techniques'“;ere: used to establish overall recall ratio and “‘major value’ recall
Tatio for each of the 302 searches .and these are then averaged to arrive at the following figures.

OVERALL  MAJOR VALUE
'RECALLRATIO  ~ s77%  652%
_PRECISIONRATIO. - 504%  257%

Each search 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 scarches, a recall failure and in about 37 of the searches a
~ precision failure were attributed to “inadequate user-system interaction” that resulted analyst/
searcher’s inadequate interpretation of the information requirements of the user. '

The four levels of interactions recognized are:

needs personally with.a system operator

1) Personal interaction - the user visited a MEDLARS center and discussed his" information '

2). Positive local interaction - a local librarian discussed ‘the information needs before
: transmitting the request to MEDLARS center ' '

3} Negative local interaction - a local librarian simply transmitted the request
4) No local interaction - the requester mailed his. request directly to MEDLARS center '

It ‘was hypothesized that the first group of requests would give the highest Iperforman'ce_
but the results showed the interactive groups 1 and 2 performed worse than the neutral
groups 3 and 4. L s g '

‘The :success of the neutral.groups is due to the fact that the requester submiited his
information needs in verbal form, in his own natural lariguage, withount being influcnced by the
logical and linguistic constraints of the MEDLARS system, as evidenced by no interaction with
the system. R S R '

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 imprecise need is discussed with a search analyst,. in terms MeSH, it
tends to become forced into the language and logic of the systerh. The final ‘request’ rather
than'r‘ep‘i‘esenting 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 strafegy
or he should himself learn the technique -of se‘zirC_hing_-a system.. - o
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Lancaster 6bmmcnted that “.It appears crucial to the success of a MEDLARS search
that the requester be 1eqmrbd to write down, in fis own natura! langudge exactly what type of

literature, he is looking for”

12.4 EVALUATI()N OF AN W‘XPEREMENT&L SYSEEM

- SMART

“The SMART (System for Mechanical Analvsis and Retrieval of Text) project was initiated
in 1961 with an’emphasis on fully automated procedures for the analysis, search, and retrieval
of natural language texis and has become operational in 1564, From its -inceptinn, ihe system
was designed both as a retrieval tool ahd as a vehicle for cvaluatmg the effectiveness of a

farge variety of automatic scarch analysis techmquus

1241 Design of SMART System-

SMART system consisted of thiee paits: an automatic  content désciipijon {indexing)
system; a supervisory or monitory system; and an evaluation ayslem The SMIART indexing

system was based on seven language analysis tools:

and statistical frequency analysis systems.

* methods for antomatically extracting important words from natural 'lar'g:,uage texts of
incoming user quertes and documents excerpts (titles, abstracts or fuli reies);

. I

* ° sophisticated suffix cut-off procedurcs which woul ld be used to & dnstq; m the words *
 extiacted to word stem form, i
* . synonym dicticnariés or thesaurus; |
¥ hierarchical term arrangemcnt systems;
# syntactic analysis systems;
* semantic analysis systems; i
' |
|

: I SMART a document or quew is rcpre-fnbé by a vector or terms 1.e. ¥ L
the concept of document or query. &

“Steps in Auntomatic Indexing of Document or Quer'y

I) ThP douumcm text or query is broken into words .
2y High-frequency function words such as “and, of, or , but, when, wheve ercl”

‘with the help of a stop word list

T
iy
=T

-

ds that carry

re removed
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_ N '.

5)

5) .:' -

The scope of the ramammg word -occurrences is broadened by reducing each word to a.

word stem usmg sufftx removal procedures

E.g.: economist, econoniists, economical, economlcally, economize, economizes,

ecenormzed economlzmg, economies, ete. into ECONOM . >

muiti ple occureences of a given word stem are combined into a sin gle term for i mcotporatton '
into a document or query vector (frequency analyms is carried out)

Eg- document | dealiﬁ.g with fruits is represented in the following vector:

{apple, 4; pear, 3; guava, 2; plam, 13

~which means ihat the document deals.morc with apple than the other three fruits

Transforming the word stem vectors into useful terim vectors by two manipulations: ﬁrst
a term weight can be assigned to each term reflecting the usefulness of the term in the-
collection environment; and second, terms whose usefulness is madcquatc as reflected

by the low term weights can be trdnefmmed into better terms.

Terms weights are assigned in the following manner:

a)  calculating the frequency of the term in a document or query.

. b) - calculating the discrimination value of. the term in dlstmgmshmg the specific

documem: from other documents in the collection

¢)  caleulating the documpm flequency Be. the number of documents to which the
term 15 assigned.

TERM FREQUENCY
WEIGHT = ~—— |
DOCUMENT FREQUENCY

OR TERM FREQUENCY x DlSCRlM_INATION VALUE

Terms who*c wmghfs are neither tao large or too smal! are mcorpordted dlrectly mto the
dociment or queay VECIOrS.

Tr;rms whose weights exceed a given theeshiold level are considered tco broad and

unspecitic. These ore rendered more specific by being combised with other terms mto term
phrases that contain two ward 5 Slems before including into fh“ VECiOrs. '

'Ebg.': people in need of information require effective retrieval services (original sentence)



PEOPLE INFORM EFFECT RETRIEV SERVICE  word stems

. PEOPLE INFORM EFFECT RETRIEY - INFORM EFFECT term
EFFECT SERVICE INFORM RETRIEV RETRIEV SERVICE! phrases
: INFORM SERVICE '

In formmg termi phmses the indexing system follows certain rules SUuh as the word
,-dlaIaIICﬂ should not exceed 4 and these should be in a single sentence etc. I

Terms with low weight are COl]SldEFu(l too Specm{, and are broadened by grouping
them into term classes similar to a thesaurus entry. The thesaurus class{ identifiers arc .
then incorporated into docurnent and query vectors, instead of the individupl rave terms. -

‘Documents in SMART system are automatically classified based on vecrors and placed
in clusters where items fhat appear reasonably similar to each other are |placed in close
proxm‘uty '

The supervisory or monitoring system could process the query and document vectors
calling necessary langnage analysis tools and by suitable matching operations,| could supply to
‘the user, references to those documents whose content vectors appeared fo be simifar to the
corresponding query vectors, The evaluation system provides formal ElSSﬁSSIﬁIBHES of system
effectiveness in terms of satisfaction of users.

1242 Search Process in SMART

Information is retrieved by a complcte vector matching method pr(ipviding for each
query-document pair a coefficient of similarity. A ranking is obtained for the atorecl ifems (e
100% similar, 90% similar etc.) in decreasing order of similarity, and available number of
documents are presenied to the user. This permits the user to consider first tlmse documents
which appeared to the system to be most similar to the spﬂuﬁe(! queiy and select some
relevant documents. -

' A new search operation could then be initiated by automaticaily altermg.the initial guery
- vector se as to fetrfeve more documents similar. to the documents con‘;lderedlwlevant by the
user. A number of such relevance feedbac operations could be carried omt so that user’s

1nformatlon needs could be met satisfactorily.
|

'_1204.3 y -Evaluation of SMART

- A number of tests conducted in varied subject areas l;ke engmeermg; acrodynamics,
and documentatlon indicated that ' :

* the order of merit js generally the same for all three subject areas
® the use of unweighted terms is less effective than the use of weighied tc{:rms-
*

the use of docurment titles dione is a]ways less effectwe for conterit anaiys s purposes than
thf' use of abstract ' : '
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* the thesauras processes involving synonym recognition perform more éffectively than
the word stem extractmn method where qynonyms and other word rélations are not
recognized '

* the thesaurus and statistical phrase methods are substantially equivalent in overall -

' sy$tem performance '

&

other dictionaries including term hierarchies and sysntactic phrases exhibited poor
‘performarice

12.44 Comparisen of SMART with MEDLARS

One of the aims of the SMART project had been the comparison of fuI!y automated
fexi processing systerns with the manual indexing systeins like MEDLARS. MEDLARS
sysiem is based on a manual analysis of documents and incoming searcn requests.

A sub-collection from the full MEDLARS collection and a subset of original queries
submitted to MEDLARS were wsed for a comparative study, by processing both as per
SMART methodology. The recali and precision results, averaged over 29 queries, exhibited
recall ratios about 40% lower for SMART, than for MEDILARS; the precision loss was .
hetween 30 10 40%, where SMART used its standard word stem extraction method only.
When the ranked outputs provided by SMART wese used, the situation improved drastically,
e a deficiency of only 16% in recall and 19% in precision. Through the use of relevance-
feedback methods, this 15-20% defictency in recall and precision turned into an advantage of
4-T% after one feedback ope'raiir_m,_and of 10-13% for iwo feedback interations, over MEDLARS.

To. improve the effectiveness of the SMART syalﬁm an automdtlcally generated
dictionary that tontains a st of all terms in decreasing order of term discrimination value,
designed to exclude all high frequeney terms was used. The automated dictionary provided

a 10% mmprovement in recall and a 20% in precision, over the standard word stem extraction
method. With the use of SMART thesaurus, improvements of about 25% in average recall and
precision ratios were achieved over the standard word stem process.

The SMART-MEDLARS compﬁrison can be concluded as follows:

by The strong points of the automatic retrieval system appear io ba the vector matchmg
' ."tecnm’;u#s which furnish ranked document o cutput, the avtomatic construction methods
for waoed control lists, and the feedback operations.

2} The simple word stemn exiraction process using document abstracts and guery texts 15
only 15-20% less effeciive than the best available manual indexing based on controlled
-vocapularies. :

3} Autoraatic language normaiization pmcedures can be used to build dlctionam €8 and thesaun
" whose operations produce output results eqmvaient to standard manual mde‘xmg

b2
N
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4) - The- SMART relevance feedback procedures produce large 1mprovem
o '-effectweness ' - . -

5) The Boolean searc_:h techniques are inferior to vectoi-matching ‘techniqu
o -'ranke'd.output in de'ereasin-g.qilery—tlocttment,similarity order.

ss that produced

| 12 5 EVALUATION OF AN FXPERT SYSTEM BA
| USER INTERFACE TO MEDLINE  CANSE

ED
ARCH

S A novel mtermedtary 9ystem (user mterface) CANSEARCH has been d_e'signec_l o’

R prov1de access to- cancer therapy literature on the MEDLINE database for doctors. with no-
limited  to the
* generation of legitimate search statements to. query the MEDLINE databise_ ‘on asingle’ o
stem maxim of
the domain can’ -

' knowledge tralm‘lg, or_experience in mformatlon retr1eval The sysiem 18

. specific subject area, cancer therapy. This constraint follows the expert’ s
" choosing a well-bounded’ domam where spemﬁc knowledge with respe(,t 13}
be applled to raise- the level of performanee : :

12, 5 1 Desngn of the System

_ _ The de51gn phllOSOph’y is based on: the chotce of a particular Sub_]t‘,(t aren, so that sﬁbje_ct '
-knowlcdge may be incorporated into the systém: an abstraction of search space, fo present
-and the use of

- the potential of the systein in a way which enables efficient term searchmg

g haerarchwal menu selectlon techmques to minimize or el1m1nate the need of lyping.

The- controlled vocabulary of database is con51dered an Elet[aCUOIl «
all the documerits in the database. The knowledge base concerns general know

- therapy documents in MEDLINE,; and knowledge of specific indexing instra

. Abstraction of the search space is achieved through two ways:

- a)  establishing a link between an indexing term from the domain of intgrest, one of the

tions,

‘terms from Medical Subject Headings (MeSH) used.in MEDLINE; ard the documents

‘to which it is assigned..e.g. While the term ‘breast’ is used as an indexing term in the.
_domam the equxvalent term_in ‘MeSH ‘breast neoplasims” representing breast cancer is- . -

. _select_ed through lmks estabhshed ~while’ formulat.ng the search request

to MEDLINE .

b) arrangmg the mdex terms. mto hlerarchy such that the top level present% the overall domam

-of the sy%tem to the- user. .

_ Menu selection is achleved by a user pomtmg at the screen by a finger touch and the -
N selected option is displayed  in reverse video- confirming selection. A selection|in a hierarchical-

_ menu (situation) . may lead to a SLb “meni or wnth a set of centrolled voc bulary of terms
(actlon) Actually, it is the selectmn “of terms from controlled vocabu]aryt at results’ in the' .

" search strategy forrnulatlon -
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AR (s:tuatlon) THEN (actlon) rules embody the hlerarchy of menus the MeSH
vocabulary, the rules of 1ndcxmg, and search statement formulatron

A sample test query “The use of fluorouracll in the treatment of breast cancer”, may -
take a search path as below by selectmg opuons from the menus as presented to. the user

* cancer at a partlcular 51te in the body AND therapy (from top level menu)
specific primary sites (‘frorn sub-menu)
“breast from the controlled vocabulary displayed in a hierarchical form

chemotherapy from top levell_- therapy menu

particular  antineoplastic d:ugsldrug classes ' from chemotherapy sub-menu
antineoplastic antrmetabohtes from drug classes sub- -menu’ '

ﬂuorouracil from antineoplastic antimetabolites term list (drugs Iist)
The ﬁnal legltlmate query statement generated by CANSEARCH in terms of MeSH would
be
BREAST NEOPLASMS AND FLUOROURACIL
CANSEARCH assumes that the searcher, in this case a doctor, has a thorough knowledge-'
of his subject area, ¢lse “passing. through various levels of hlerarchlcal menus and selectmg
appropriate sub-menus and terms therein could not be handled by them with ease.

A sample of test searches conducte‘d- indi'cated that"

-novice end-users could use CANSEARCH to spectfy the subject of a query concemmg
cancer therapy ' o - '

CANS_EARCH would be able to generate legal MEDLINE. search statements

relevant documents could be retrieved from MEDLINE usrng the search statements
generated by CANSEARCH

o CANSEARCH would be - as effectwe as a human 1ntermed1ary or search analyst o

126 EVALUATION OF THE EFFECTIVENESS OF A USER -
- INTERFACE CONI T COMMON COMMAND LANGUAGE‘-

N A user’s mformatlcn needs on some occasions, may not be met by hmttmg hrs searches
toa. smgle information retrieval system. As and when his Information needs vary, he: has to -
select an appropnate retrieval system that can satisfy his information needs, partlcularly ina
_ networked envrronment where a user is provided access to multlple systems
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“Several heterogeneous retrieval systems are - commercially available %nd- 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 'retrievzﬂ system if he wishes to exploit its capabilities. Expert sysiems
based interfaces like CANSEARCH are desi gned and impleménted but they are conﬁned to-
spec1f1c subject areas and available on specific systems only

CONIT is a general purpose interface aimed at connecting three different commercially
available retrieval systems (MEDLINE, SDC ORBIT AND DIALOG), which logether-contain '
300 databases by 1983. CONIT connects the user to these three systems but presents to the
user what appears to be a single, common (virtual) system by allowing user | requests in a

commen command langoage. . These requests are in turn translated by the |interface -into
‘appropriate-commands acceptable to the host system selecied by the user. The inteyface provides
nstructions and addltlondl search aids to help the novice user.

.'.‘-12.7.1 Automated Keyword / Stem Searehing

_ The problem of effective searching by a novice user across databases with
heterogeneous indexes was met by a natural language, free vocabulary approadh to searching
.that emphasizes the use of keyword stems as the basis for searching.

A search on the topic ‘transplantation rejection’ resulfs in two word steths ‘transplant
" and reject Then CONIT conducts truncated searches on each of the stemmed forms in all
the indexes that can be searched with a single command in the connected database. The
‘sets " retrieved for' each individual subsearch are then combined with a Boolean OR and

finally these: separate unions are combmed with the Boolean AND operator to yield the
resultant set. :

Searching in an-information retrieval system is rot limited to subject sLarching only.
- Users may wish to search the system on personal ‘names, but the rendering of personal names

.varies from system to system e.g. Lancaster, EW. in one system and Lancaster, F W in ..
“another sysiem. : .

To get over thls problem, the user is permitted. to I'Bqllﬁbl personal names searches in.
-acommon format, CONIT then translates this fermai into the one appropriate for the database

being searched - cox_’rect spacmg and punctuatmn between entry element and xmtlals are supplied
by CONIT

“CONIT" names the subsearches and the resultant search and reports t the user thc
_numbe}: of documents ineach set. All this is done automatically without user intervention. If
.any of the Subsearcheq yield null results, CONIT suggests browsing the index terms or the
thesaurus around the non-responsive term. If a truncated search causes a.search buffer overflow,
' CONIT rep{aces truncated search wnth an exact match, full-word search or full -phrase search

12 7. 2 Search Hlstory and Reeensh uction

- CONIT system has a. search hmtory recordg‘ig and reconstruction capaci y For each
search CONIT reeords the full” search formu!auon the database system used, the sumber 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 whether -
the set is currently available in‘the retrieval system etc. all this information. will be available -
on-line to the end-user. S JER ' T

_ When a user requests -any component of compound ‘search formul'ation 0 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 * -

longer availabl¢' sets, in the original- request are. . generated first before any operation (output
generation or combining sets) is performed, totally transparent-to' the end-user. S

12.7.3  Evaluation of CONIT

Some 16 end-users selected from different levels (two medical doctors, one non-academic
university staff, two prbfe:ssor-s, one post-doctoral fellow, 6 graduate "students, and 4 under.
graduates), none of whom previously operated either CONIT gr 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 include: total search time, the time spent
by the users in getting help from CONIT. the actual search time which includes the time
spent in issuing commands and-getting their responses, the time spent in-displaying retrieved
records and assessing their relevance, ‘the number of relevant documents retrieved, the estimated

~number of relevant documents in the documents, and’ tﬁe'number of databases searched.

The results indicated that-

-sometimes CONIT and sometimes the humian expert were clearly superior in terms of
search’ effectiveness i.¢. recall ~ 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 terms 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 n_l_ucli higher for the user
. CONIT sessions than for the human expert sessions; this lead to longer search sessions
“in case of user CONIT sessions ' o - ' o

#  human éxpcrts'séenjed to be more sophisticated, complex and comprehensive in their
- search i.e. they used all possible tools to raise recall and precision -
E -”?I o -hut__ridn ' experts regularly took advantage of such precision-enhancing devices as
| proximity searching, ' important~ term searching, and subheadings and other -controlle_d
vocabulary searching - S : ' L :
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end-users, did not make use of these dewceb as they are not aware of thelr
' the system - . B _ : : _ s

.. anumber of end-users used the facility of browsing indexes and thesauru
'found 'i-n docume’nt records;

_ It is conc]uded that advanced expenmental
of pr0v1d1ng search - assistance whose effectweness -is  at ledst Hlmllar to t
;experts in some contexts. . © . . P '

i

as “CONIT 'sugg_ests thi_s _duri-hg exeeutioh e

mtermedlary techmques

- "-experts also used such recall—enhancmg dev1ces as truncated searchmg and searchingon
all more spec1ﬁc terms given for a term etc S

aVailabilil:y in
5 using terms

are capable :
hat-__ of human

| _'_*_1_2_.7_ J LET Us_ SUM up

' Let us recapitulate what has been discussed so far in this unit

A number of expenments and case studies have been carned out to]
: effectlvenese of information storage and retneval systems

"The first study, populaﬂy known‘ as; C:a|1eﬁeld Project 1, compared the|
- _four indexing systems, while in the seeond phase (Cranefleld Pro;ect 2)|
' _vanables ‘;tudled : :

) _' Evaluation of eperatlonal systems (FAIRS and MEDLARS) ‘md expenrr
-'(SMART) have been discussed. . T |

A'user 1r_1tertac_e has_been devised, as an intefmedi_ary_ systém, to Help the end
S ‘any experience on searching by various information retrieval systems, The
o mterfaces CANSEARCH and CONIT have been dlscussed _ ' '

i .
1

evaluate the

efficiency” of
a number of

erital -systems

evaludtlon of
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ASSIGNMENT |

) documoutdtlon or mformatlon centre

Critically examine the- cffectweness of the mdexmg systems used in your hbrary,

12.10 MODEL.EXAMINATION‘QUESTIONS

I .

I

SHORT NOTES -
a) -~ COINT.

b) ~ SMART Vs, MEDLARS

ESSAY QUESTIONS
1} -Writo an essay on Cranefield Experiments on evaluation of various indexin-g systems

2) Crmcally examine the evaluatlon studies on experimental and operatronal systems:
o SMART FAIRS and MEDLARS

3) | What is a User Interface 1 DISCUSS tho efforts made towards evaluatlon of the
eftectwenoss of Usér Interfaces.
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"BLOCK - 1V : INFORMATION ACCE&:S AND
_ RETRIEVAL

' Computers and communication technologles have come in handy fo tackle the problem of
unprecedented growth of information. The advinces i mformatron technologies - storage media,
software, graphics, networkm g, efc, have made constderable impact on access orgamsanon ancl
dehvery of 1nformatlon : '

Thoucrh databases- have been developed 1n1t1ally as b_yproducts of the various major
pn‘mt—based abstractmg and indexing services, the publishers of such products have made them
-available to the iisers 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 communities. The scholarly literature from the researchers has been made mstantly
‘accessible through full-text electromc journats from the. online databdses As'no smgle service
can guarantee to offer full coverage of the requrred ltterature multiple database searching has :
become necessary ' ' '

, Now the Internet has become one- stOp-shop for all mformatlon séiviges.- e-rail, llstservs
' onlme discussion groups, searchmg the OPACs of - umverstty libragies, fulltext and bibliographic
- databases, _étc. Information from governmerit: "educational mst{tutrons research orgamsattons _
business firms, industries, banks, non-government organisations and individuals is now available -
,with a click of a_mouse button. - R o . .

In recent tlmes ltbrary and mformatlon centres have started showmg a lot of mtere::.t to
1mprove therr services through Expert Systems L]brary Expert Systems have been destgned to |
assist the librarians and mformatton SClentlth in makmg certain decisions in problem solvmg -
' situations faced- by them not: only in hbrary operatlons, but also in’ antomatic mdexmg and R

abstractmg, online mtermedlartes and expert system search englnes -

'.In _the _presen_t .b]'oc_k,-'.th_ere are four u-nit;s_,"_ '\tiz-.; '
Unit-13. : -'I_nformat'ion Access - -Online andCD-ROM databases
Unit-14 - Database Searching; SearehfS-trawgieS'__ .

 Unit-15 - _.-Search-ing"the Internet.j o

" Unit-16 : Library Expert Systems. .
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'UNIT 13 INFORMATION ACCESS
| ONLINE AND CD ROM DATABASES

Stﬁtcture -
- 13.0 . Aims and Objective
. 13.1 Introduct_ion_
13.2  Electronic Databases
13.2. 1 Database Concept Defmmon and Typeq
13.2.2 On-Line Services
13.2.3 . CD-ROM Databases
1324 On-Line Vs. CD-ROM Systems
133 Major On-line and 'CD_—ROM Database Services |
13.3.1 On-Line Services on CD¥R()_M Formats
13.3.2 Electronic Journals : '
1333 CD-ROM Publishers
1334 Evaluation Criteria
13.4 Inforr'nation Retrieval : Online System models and Protocols
1341 Online System Models S
13.4.2 TInformation Retrieval Protocols .
134 3 Internet Serv1ces
'13.5° Let Us Sum Up
13.6 _RQfereﬁCes and Further Reading

13.7 Model\Examination Q.u_estions :

'13'.0 AIMS AND OBJECTIVES

Onllne and CD- ROM databases now commonly operate 51de by 51dc in llbranes and :

'lnforrnatlon centres as media for computerlsed information delivery. In this unit we introduce
yﬂu to the lnformatlon access through major onlme and CD ROM databases

After studylng this unit, you Should be able to

_?i" deﬂne term ‘database and explaln the concept and types of databases

- E explaun onime mforma’non semces and llSt out varlous onhne service vendors and databases

. 2‘5'5 "

o .




S books reports, ete.; contnbute to delays in effeotwe communication and causes los|

S in’an effort to manage the 1nformat10n more effectlvely

. .._volumes of information o machine-readable form as databases and are access

& database is an accumulation of intérrelated data or information, well orgamsed i
i readable records for easy retrieval by a data. processing systera. In other words,

dtscuss the advantages and d1sadvantages of CD ROM format and hst out. ¥
* points usedi in choosmg a CD ROM publlsher : -

f“'- descrrbe the features of ma]or onlme and CD ROM databases

arious check

13 1 INTRODUCTION

Instltutlons worldwrde Spend brlllons of dollars annually on’ research and de\
‘ ,--thls process they generate vast amount of Information that need to be accessed,
uséd effectwely Academic and sc1entrﬁc research funded by the governments adds

elop_m'e'nt_.- In
managed and
substantla]ly

_ to this volume. Traditional methods of informatien management in the form of printed jourhals,

. woney. Increasmgly, scientists are willing to-abandon the tradrtlons and pursue new
If the rnformatlon need demands 3Cs namely, Current Comprehensrve and C
then one should have a mix of technologres namely, On- llne and CD-ROM

_ The developments in the mformatron technology, whrch 1nelude col
-ijco,mmumcatlons have lead to.this trend, The rapid: advancements in computers, st

technologies,-

ost»'e_ffectivf:,___.' .

orage media,

-software. packages, graphics technology for processing mformatron information nrtworks ete.,.

3 have eased. the situation considerably. These developments made- it possrble to.

' telecommumcatron lmes remotely, in the form of CD—ROMs and On line’ aceessmg of

sonvert large o
ible through -
1nformat-ion, .

13 2 ELECTRONIC DATABASES

_ Computers and oommumcatro“n technologles come in: handy to tackle the
N _unprecedented growth of information. Databases were: mrtlally developed as™ by
- print versions of major abstracting and indexing servrces by the publrshers ang|-
. available to the users.. Now, they became pnme sources for gettmu mformatron i
' from the remote places '

3.2; .'_;_.;j])atabase Concept Deﬁmuons and Types

The term, ‘datahase has several deﬁmttons Accordmg to Computer Sclence

' 'computer-based systems, which collect data from a variety of sources: and integr:

' ‘consistent sets, thereby, to facrhtate access matipulations and corrections of the

-group of potential users. The database concept is made operatlonal by a:Database

- System (DBMS), a software system which reforms the functlons' of creatmg and u
) Tetrieving data and generatmg reports o

v

Probleai_s of -

made them -
pstantly even

community,
iie- them. mto- -

anagement
pdating files,

_ In an mformatron retrleval envrronment a database is'a collectlon of mfo"
orgamsed and$earchable (and perhaps also updateable) in the context of one or
-apphcatlons For. example at the applrcatron level such as ﬁndlng books by a
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from a. catalogue database The electromc databases hold key to 1mprov1ng mformatlon. Do

accessibility — the ease and: qulek with which our: academlc _scientific -and management.'

community can access information. Begmmng with the Library of Medtcme with its MEDLARS - - '_ _
database system in 1960, the number and'size of databases has grown exponentially, from 25 .
' ,1965 t0'9550 in 1995, Current estimates 1ncl1cate that-there are more than 6000 pubhcly avallable o

electronic databases accessible through an onlme vendor or batch processor as’ wel] as: those
avallable on CD ROM magnettc tape and dlskette

There are a vanety of electromc databases For our purpose ‘we can group the electromc
databases into the followmg five types o : - :

Reference databases

‘Full-text databases ~ .+
Directory-type databases .
Faetual and Numeric: databases
Pictorial databases

Btbhographtc and uumenc databases have revolut1omsed the way the information is' -
handled. Given the capability of computer and communication technologles 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 dlssemmatlon process. This, in-
turn, made possible to access more current information to the users than what comes through
printed media.. Although, they share the same purpose with their printed versions, electronic
databases offer more complete, more intensive, more current and faster responses. The flow of

information from print to database productlon and use is shown in Figure-1.’

Information Producer/Generator —-u-—_> Joumals Books, Reports,
(Researcher, Analyst, -~ . <. .7 .. Dissertations, Conferences,
~Compiler, Reporter) “: =~ - Reviews, Govt. Publications,
.0 7T 7%T - Numeric Data, Financial Data,
A -'Chemtoal fcirmulae, elc.
~ ‘Database Producer/Publisher .~ . .- 7. Acquisition and Selection,
S e . :Abstracting & Indexing, -

" Data entry, Validation & Editing, LT e
Processing & Packaging - L B
- Flectronic Database ———— ~——> Magnetic Tape -
CD-ROM ..o Diskete . Usage
- onsite online serv1ces - onsite online. serwces . Productlon of prlnt versmns _ _
= smgte user R - smgle user . Database updatlon (onlme database host)

R e __'-- Database updatlon (looal onlme host)
= mul‘tiplej'us_er(i;AN) - multlple user (LAN) E Off hne servxc:es

Fzgure ) Electromc Informatton Path



13. 2 2 On-line Serv1ces

A number of databases are available through online information service: vendors Through_

onlme information retiieval services, a user can get his required information from the databases -
_in an interactive, conversation mode sitting at a remote terminal, even sometimes thousands of
_mrlcs away from the host computer. The computer termmal is connected with the host t:omputer
- by a telephone and telecommumcat:ons network ‘

Generatlons of On Llnc Servrces

Broadly, three Ueneratrons of on!me services are observed. They are
First Gen_erarion . Hogt-based L o -
Character-based. Eg" Genie, CompuServe, BIX, Internet -~ -
o ' (DIALOG The WELL) ‘

P
i

.“Second Generation : Grapphlcs based (Eg Prodlgy, Amerlca Onlme eWORLD)

. Third Generation :  Agent- based |
S S Cllent/Server based (Ev AT&T Personal Link,. IBM Intelhggent
Commumcanons) S _ __ S

The evolution of on-line serwces has mirrored general cornputer technology from host— '

based to client/server, and from character—based to graphlcs and now to agents

In the first generanon services, information came from the host and all the work. was'
_ done there except for local screen- rendermg and. Iocally mamtamed address books, message
folders, and down-loaded ﬁles S o

_ “The second generatlon services mtroduced Graphlcs ‘User Interfaces (GUIs) and the_
exchange of graphics primitive; more computer power was presured to be an the users’ side-of
- the pipe, and the archltecturc shifted subtly toward cltentfserver ' '
In. agent—based services, rovmg software objects can conduct busmess on beha]f of users
-even when they are not connected to the network.

| ‘Major Onli'ne.- Servi-c-cs'

There are several commer01al online information service vendors and t‘ney offer thelr '
nlme SeLvices. Some of the. major ones are -

1) Blbllographlc Retrleval Serwces (BRS) Incorporatron
%) DIALOG. Informatlon Services Inc..

'3)  National Library of Medicine IV

S i



k 4)_'. : .'Systems Development Corporatton (SDC) Scarch Semce " }:- -

5 . ESA IRS

6) BL_AI;SE
7y ~INFOLINE

8) Data-Star

9 oce
10) SN
1) RLN
12) .ORBIT

: _13) ECHO ({ Emopean Commumty datahase)

13 2 3 CD ROM Databases

_ CD ROM' stands for Compact Dtsc Read Only Memory It)s 12 cmin d1ametcr and has
a thickness of 1.2 mm. it 1s 2 method of using. currently ex1st1ng opt1cal technology to store a
) large amount of data, on-a’ compact dlsc T . -

The ba,:ﬂs of technolog}:\\ts exactly the same as we ﬁnd w1th audto CDs A CD ROM dlSC
is composed of a- very thln sheet of a metal, with a spiral track on'it, gomg from the centre out
-to'the edge, like the Viny! LPs. Durmg mastermg and repltcatton of the discs, a laser will bum :
a hole ‘into the track or it will not,’ resultmg a series of ‘pits’ and “land’, which in turn are
1nterpteted by computer system as Os and 1s (binary system) Therefore the data is wrilten to -
disc digitally and tead optically. A robust 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_ :
prmted on it, whrle the other blank side contains data itself,

The exciting features of CD-ROM are its ability to play a wide reperto:re of material,
viz., books, pertodtcals duectones educational materials, games; movres music, etc. The
commanication modes/data. types in 2 CD-ROM include antmation, graphlcs software, sound,
~ ftext, and video. CD-ROM:s hold up to 660 megabytes of mformahon (i.e. over 470 floppy discs

- of 1.44 mb), up to 18 hours sound up to 700 million characters of text, up to 74 minutes of
movies of other vrdeo ' : :

CD ROMs are cheap to produce and use. It costs only a few dollars per disc to duphoate :

: a CD-ROM tttle in a smaller number. In hlgh quantities (11,000 or more), the cost goes down to

less than $1 per disc. With storage capac:ty equivalent to 250,000 pages- of paper publrshmg on
CD instead On.paper can save. up to'SIX. TREES for each disc pubhshed

\__
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.Advanmges of CD ROMS

; The major advantages of CD ROM are -
.‘ b

B 2

Permanent storage of data, that ‘cannot be erasecl scratched or mutllate
book :
_ Durability : shelf life upto ) 100 years
3) ._.-'Po'rtab-ilit-y light weroht and casy to mail in an envelope
4y Low cost’ productlon cost is voiume based Jike prlnted books .
)] | _Unlimited, use : a smgle disc can be. shared by multiple number of users
_6)': .D'ata protection the surface containing data is protected by & plastrc c
3 Tdeal. for libraries : shelf space is saved and low mamtenance cost
E 8) Networklng and data exchange CD networks _ |
9 Multimedia: able to combine text, graphlcs sound video and anlmatlom '

Disadvantage-s of CD—ROMS '
*The major "disadvanrages of'c&ROMs_ are =

-

‘Initial prrce in the form of subscription to the database producers rs ve
2y -Currency of €D product is deiayed ' |
3) Access is limited to one person per CD mstallatlon .
4 . Hardware and software compatlblhty and 1nterchangeab1hty still :E prot_
Searchmg is slow ' j :
6) E “Lack of standard Iﬁti'l»\’al software compels searchers to learn d1fferent
D .Multnple file searching, cross tabmg is still a dlfﬁcult _|ob
8y

‘ Only a limited number of Tndian- pubhshers are brmgmg thelr pubhcatl
) form - i

d like a pririted

pating -

'y _hig_h.

lem
syStems L

ons in CD-ROM

CDs with thelr enormous storage capamtv fac1htate a vanety of Mulumedua and interactive

'apphcatlons The applications are available on a vanety of popular operatmg
- Windows, Unix, 08/2 and Mac. The cross- platform developments al[ow
~“developed on one platform can be used on another platform. They support p

the applications
opular standards -

' such as OLE (Object L1nkmg and Encodmg) and ODBC (Open Database Connect 1v1ty)

Another ma]or deve]opment CD~ROM technology is that of CD Network
access to different CD-ROMs in the sanie campus. The major advantages inc

" easier updating of software - -applications, enhanced security, and greater ﬂe'[:

"networklng i§ roade posmble through a networkablé automatic loading mecha
It providgs large disc storage capacity and multiple- drives (4.to 6 dﬂves arg
' 1ntema]]y) Software hke Optl-NET CD- Net CD-PlusNet MultrPlatter and SCS
: : L i
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[ Express provnde

systems, such as .

> linked together



networked access to CD-ROM databases and permit sharing of mforrnatlon The popular CD-
ROM services like Business Periodicals Ondisc (BPO), g full-text database ‘allow nctworkmg--

to retrieve and print amclcs from the remote workstations.

CD-Recordable {CI-R) is a recent dewimmmt which h:@s broken the monopoly of CD

service providers nsing the elaborate technigues to ‘master’ and ‘replicate’ the CDs. The CD-R -

technology allows even the desktop PC users to publish their own dafabases and make limited

distribution of their CDs in-house. Initialfy, it promoted many ll‘iStitLlUOl'lal libraties to produce

Ds with OPA(‘ data and distribute 1t 1o their nsers.

1324 ON-LINE vs CED-ROM Databases

| Let us _co:npére the on-line systems. with that of CD-ROM
| OMLANE Sysiems ' CD-ROM Systems

1) It is basically an Access technology 1) It is basically a Storage technofog}

2)  Magnetic storage ' 2)  Optical storage
3}  Share the databases _ 3 Own/ lease the database
4) Pay as you use o C ) | Pay before you use _
5) More you use more yonpay = . 5) | More you use, less you pay .
6) Prepared searching - 6) - Casual searching |
-7)  Fastsearching =~ _ | - 7y Slowsearching
8) Multiple file searching - 8)  Single file searching
) Fast and real time updating . 9y Slow updating (only by Producer)
10) . .Super/MainframeMini systems A Y 10)  PC-based systems
“11)  Search, get and pay ‘ 1'1.) Pay, get and search |

13.3 ~ MAJOR ON-LINE AND CD-ROM DATABASE
| SERVICES

CD ROM medium has been unadventurousty used by many publishers simply to diSl.I‘lbl.lte
their estabhshed print or online products in another form without added value in terms of content.

}_3,3.1 On-Line Databases on CD-ROM Forinats
The major databases ;':availabl_e on CD-ROM forms are -

ﬂJJze:ﬁimfAﬁsémcts’ on CD-ROM

Chesracal Absira {5 provides informative summaries of worid-wide scientific Iiterature in

chemistry and dliied subject arcas. The CD contains complete CA bibliographic citation with
associated abstracts, structure diagrams included with abstracts, issue-wise keyword 1ndexcs
CA volume mdems etc.
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Updation: Monthly, _inc}udihg indexes (a total of four to five discs)
- Access: _Begin with aﬁy aocess po'mt to find the ﬁee‘ded information.

S'earch‘ing: For Bibliographic information: title (words), auihor name (complete or truncated)
S orgamzatlon patent numbel '

For Abstrac_tftejct: keywords or subjec-t terms
Other access points: Journal title, publication year, document type Journal, printed
“book, conference proceedings, theses, patents; CAS Reglstry Number, Chemlcal

o structure (chsplayable)

Indexes: _ ' Chemical Substance indexing, Molecular formula (element information),
' * Chemical name (CA index namie and synonym, name segments) |

_ Nénvor!_cfng: Networking options and dial-in access are available.

. Biological Abstracts on CD
' Up’daﬁon: Quarterly
' -Reco}'ds: - 275,000 records per year

Searck
Techmques Free text Directly from Index, Later Searchmg, Author Index Tl uncation

N Subject«Séaféhiﬁg: Desctiptors' Concept codes, Bio-syster’natic codes, Super taxa

' 'St!ver Platter Sear‘ch Basics: Command% FIND, SHOW, PRINT
- “Search Operatlons OR, AND WITH NEAR, IN

} .Current Conténts on CD

Current Contents 1s available in four multidisciplinary editions: Life Sciences; Chmca]'.
_Medlcme Physical, Chemical & ]:arth Sciences; Agncultural, Biology &Ennron ental Sciences.
It covers 4500 journlas.

-: __Updation"’ Weekly updatés .
-.’Searchmg Current or Retrospective
Complete Blbhographlc data: 52-week rollmg file, Reusable search profiles,

Searchable author abstracts; User-friendly OVID software, ler'uy 1oldmgs taggmg
facnllty, Convement full-text order optlonf. - :
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‘ fSct/Teck Referenee Plus

Pubhshed by Bowker-Saur T

' "Incorporates both blbhographro and chrectory 1nformanon _ Sl

© 135000 Science and’ Technology books from Book In Print database L s
38000 Science and Technical serials from Ulrich International Periodicals Dzrectmy

+-125000 scientists and engmeers from Amerrcan men’ and women of acrence with fu]j :
'_-'brographleal details - '

o 30000 leadrng US technology ﬁrms and qubsmharles '

L T N

) ADONI S - F uH-Text Bromedtca! ]oumals

Contains full text or 600+ major biomedical Journals : '
‘Each weekly drse contcuns full- text of recently pubhshed issues of current Journals o

" Inside Informarmn

" Issued from British lerary Document Supplled Centre (BLDSC) .
Contains the Table of Contents of 10000 most widely read Journals from all ﬁelds :
Facility to ‘order reprmts electromcally through Internet -

'. .13 3 2 Electronlc Journals

AN, Electromc Journa[ (or e-}oumal) 1s one whrch is avallable in electronrc form and can .
be accessed usimg computer and communication technologres Dependlng on the format or source

of availability these journals are often referred to.as paperless Journais, on-line _]ourna]s virtual =

Jjournals, Internet joummnals, networked _]Olll‘l'lﬂls CD-ROM Joumals etc. These journals are available
only in-electronic versions, or print as well as electromc formats The e-journals are: found most.
appropriite by, both publishers and users and usetul in gettmg instant access to scholarly llterature
L dtis estrrnated that more than 200(1 Journalq are avarlable now in- electromc format.
Formats of E—Jaumals Lo -'It\.\
There is no one well accepted or standald lormat used m. pubhshmg the e—_]ournals The:
followmg are the generaliy available formats b :

1) ASCH (American Standard Code for Informatton Interchange) Form_at Thrs is a srmple
e text and no formattrng or graphlcs Eg: PACS Rewew ALCTS News . -

2) :,Scamzed Imagec Fages (Faeamtle) usmg OCR technology Eg J ournalb pubhshed under .
o TULIP ADONIS and Red Sage Projects: '

L. II
3) Structured Text Format This fo mat is practlcally synonymous with SGML (Structureu_ o
e Generahsed Markup Languatre) and HTMIL. (Hypertext Markup Language) '

4 szed Fommts Usmg more than one’ format such as SGML HTML TeX PDF (Portable
' Document meat) PostScrrpt etc 19 referred to ered Format .

T




General: -

Electromc ]ournals have several advantages over their counterparts in prmt

format in,speed

- of -publication and providing faster access to current. literature. These journatls -also -provide

., facilities for copying/downloading-and printing the appropnate articles. Depe
. license policy of the publisher, they provide multiple access through local inetw

- cost-effective means of publishing as weil as acqumng the current l1terature

13 3.3 CD- ROM Pubhshers '

ding upon the
orks. These are

With the mcreased support for CD- ROM product% the number of pubhsherb involved in

CD-ROM products have outgrown over the last ten years. Accordmg to estlmate

2000 CD ROM Pubhsherb!dlstnbutors in the mdustry L
|

CD ROM publishers play a similar role to onhne ‘hosts in that they

5, there aie over

t on behalf of -

information. prmrlders ‘whose data they pubhsh in CD-ROM format. The mformatlon pmv:der

will compile and own the data published on the disc, but the publisher will provu
retrieval’ software and w1li market and dlstl 1bute the product at a.one-off or |m01 I

charge

Silver Platter Information, CD P us, DIALOG OnDlsc and Macmllian

- well known' examples of companies whlch operate with arrangements; of t

information providers. Silver Platter and CD Plus publish data on CD- ROM fo
while DIALOG is an established online host which has moved into CD- ROM

" Macmillan (formerly, Maxwell Electromc Publishing) is an offshoot of uthe T

host '

| _ How to Choose a CD ROM Pubksher 2.

I
I .
I .

_ While chousmg a CD-ROM pubhsher we have to cons:der two types of ¢
General and Technical. ‘ . |

|

I

- Do they publish other databases in the same subject area? -
How often is the CD-ROM database updated? o
When 18 th'e'disc made available to you?

. How much cloes the d;sc cost? _
What is the pohcy on offermg replacement dlscrJ
Do they have a techinical support help disc?
Do. they have a ‘track record’. in the information mdu%lryq

“How often do they update their softwaie‘?

Has this or any other product that they produce bwn rewewed In the apprc

Do they - offer any dlscount‘; on second copies, or other ddfabases m the
- What is their policy on copyrlght .
- De they offer a “try- before—you—buy 5erv1ce? |
Wﬂl they melude a CD ROM as part of a package deal‘? |

: _ |
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' Technical:

" Does thelr 1etr1eval software work on all the1r databases? : :
- Do they offer DOS, “Windows, Maclritosh and Networked versmns of software‘?
a What is their networking pohey‘? ' s

Do they offer trammg in therr produets and software‘?

On-Lme / Iniernet

If they offer the same database onlme does the1r software allow you to 1nterrogate both -
the CD version and the online version in one search ?

' Wlll they allow you to download the data to hard dlsk for further searohmg that way'7 “
Do they offer any databases whlch you can search via the Intemet'?

._ -Checklist of Fea-tures expectéd from a CD-ROM Rem’eval Soﬁware '

Genem! Aspects Check whether the retrieval software supplred by the producers of the
- CD-ROM produets comply with the followmg features.

- - Asingle interface for all of a eompany " products, (Wlth the exceptlon of different platforms)

- Versions of software for a Macintosh and W"mdows env1ronment ‘which should compare
- as closely as possible to 4 DOS-based version

- Ease of use for novices, which should make as much use as possrble of functlon keys,
pull down menus and possrbly a novice mterface '

- On screen, context sensitive help
- Database specific guides, help screens and doeumentatlon
- - Tutorials, elther on disc or avallable on floppy dlscs

' Search Features : Cheok whether:the database c':an’__supp'or’t the following Search Feattjres:"_. :

S ‘Boolean operators

- TFree-text .searching \

- °  Field- spec1ﬁc searching _ N
- Multi-dise searchmg 4CTOSS the same database or a vartety of databases

- . Phrase searching B

- Markma records for later prmtmg or downloadmg

- Wild cards and truncatlon

- _Proxrmrty or adjacency searcmng _ . .

- At least one index, preferably severdl (e.g.: author eountry of pubhcat1on)
- Thesauri. on databases as approprrate I '

- A large number of seareh staternents held ona search hlstory screen for later re-use m the_ :
- same session, ' : : - '
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e Lrbrary HOldll‘lgS‘

. Drsplay, Prmtmg and Downloadmg

L
i

I

- I
I

I

I

Verlfy whctber the. l'ollowmg features of the retrteval software supphed by the producer-_'__ -
are acceptable o C S ) :
- Search results should be either- 1mmed1ately shown on-screen of one keystrokes away -
- 'Pull down menus tc easﬂy rie- conh gme or mampulate the cutput of l‘esults to screen dlSk ’
oo prmter T '_ iy : : o . ST :
- .'""': . Sort search results (for example, by author ]ournal t1tlc or year Df pubhcatmn)

T ."."iDOWI'llDad results to databaqe management packages
Savmg and Sortmg Scarch Hlsturles

Elther to: ﬂoppy disk or hatd dlsk for later re- use

o —_ The 0pt10n of nammg aid ‘describing sedrch histones fer easier 1ecall at. al__'l_ater ti:rnel .

- 1ns‘t_allati0n: o

— ' The ablhty 1o add mcssages tn certam joumal t:tles to 1nd1cate thelr avatlabllrty w1thm the o
- library S D e e
R Show print ot download held titles. only RN e |l R
L _. s . = . . ) s A I a
I
g

- Easy rnstallatton erther onto a single user workstatlon or ‘onto a ne work
- Change mstallatrcn optlons without havmg to reinstall the. software ﬁem scratch,
- A method of ensurlng securtty within the system so that users cannot shell to DOS

- The selectron of defaults for dlsp!aylng, printing or downloadmg
13 3. 4 Evaluatmn Crrtena for CD- ROM/O "-’*—Lme Serv1ces_ .

_ The evaluatron criteria for CD- ROM products relates 0. malnly tyuc aSpects.:_._VS.ear(':_h
"Capabihtles and User»fnendhness L '

, Search_Capabilities: - f
- 1) - Is response time (accessmg tifne) reasenable [ | _ l
2)  Can processing be 1nterrupted 7 I o :
3)  Are Boolean ‘operators AND, OR and NQT or theu equwalents avallable ? _.
4 Can multlple word phrases be searched 7 -~ - .~ - : .
-5 "Are tI’l.Il'IC-thIOl'I w1ld card; or stem- searchmg feature avallable ? X

6y May several operatms be used in the same search staternent w1th the user spec1fytng
* which operatoss. will be perfermed first 7 B

7). Can prevrously created sets of search statements, be savcd and re- u]lsed 7
8y May prewously created sets of search statements__b_e puiged 7-
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$)  Are field defined searches possible ? ‘ _
10} " Can searches be limited by language and by date of publicaﬁion ?

11)  Can all indexed fields be searched at rhe same time ? (glooal seau,h)

12)  Can sets be sorted bt,fore display or printing ?

13} Caft user brint more than one record at a time 7

14)  Can user select specific records for display or printing 7-

15)  Can user customise display/print format or choose from a vaficty of formats 7

16)  Canrecords be saved to the user’s Joppy disk for use with file managers or word processmg

software 7

7y Can searcher transf er the search online for move current information 7
{ser-Friendliness

I Ts there an introductory screen that identifies the databav aiwd iime span mvued ?

2) fs an oniine screen tutorial included 7

3} Is the user told where te look for prompts and menus 7

4y It the nser shown how to select menrus itemns of respond to prompls ¢

5} lIsithe meaning of commands and menu items explained en-screen 7

&) Is the user told how to back-up through meny screen and exist individua! functions 7

Ay Is the user jpstructed in exiting the database and leaving the system hsady for the next
© person? '

g Is-{unction-specific online help provided ¥

9)  Is context-specific anline help provided 7

10} Are usefui error messages 7

1) Are exampiles of conumands displaved ?

12y Are examples of logical search operators displayed ?

13)  Can the index be browsed for selection of searched items 7

14)  Can users select an item from the index without retyping ?

15) Can users select seveaal items from the index without retyping 7

16)  Does the system provide suggestions on improving searching vocabulary ?

17 1Is explanation of display options thorough and clear ?

18)  Is explanation of print options thoroﬁg!_] and clear ?

©19)  Does the system offer short cuts for experienced searchers 7

20)  Can explanations not avaiiable on-screen be summarised on a one-page printed crib sheet?

21y Ts the documentation (user’s manual) easy to understand 7

22)  Is the documentation arranged in a logical marner ?

23y s i’]'iﬁ_ decumentation well indexed 7

1) Does the decumentation include samples of searches ?

23y Docs the search language vse mnemonics and few keystrokes 7
9

&) Is there efficient use of function keys 7




134 INFORMATION RETRIEVAL ON LINE SYc

MODELS AND PROTOCOLS

STEM

13.4.1 On-lme Systems Models

Technology made it posslble commercial onlme vendors o overcome
' mterface and cost control |

e
The advanla'cres mherent in the online modet are - — speed of acces
updatmg, convemence of searching an entire database and also of conduetmo

several different databaqes mmultaneously : :

_ There are two on- lme network models: I) Conventtonal Onltne Model (
“Multl—Acee% Modei”) and 2) Cltentherver Model

Conventwna! Model has the data retrieval soft.ware and the user 1nterfac&

the host computer system. The user can log-on to the host compuier using etther a

-or a PC with commumeatton sottware and use the services. 1emote1y |
: . . i.-

Cltent/Server Model al lows: the user 1nte1fdce to resrde on the local eomp
downloadable from the host machine, It requires a communication or ipforr
software (protocol) to interact with the search engine: Adequate informatien re]

- being- developed and standaldtsed and the plOdthﬂl‘S/publlShers of datahnseq
them. . :

) 13.4.2 Info_rm_atlon Retrieval Protdc‘ol;é |

There have been sevetal attempts to dChler: ‘)Edﬂddl’db wrth the capabmty of

between different database %ystem% Let us studv the plomment ones hele !
: .

: : .I.

;NSO Standard Z39. 50 o
_ 239 50 is-a stanand developu:l by US Nﬂttonal Inform’tt:on Standdrd

"(NISO) Though it was or:gmnliy adopted as a qtandard in 1988, it was I‘C\«’lbed
) the international standards (OS1 Search & Retrieve). Itis a Llnked Syqtems Pt otoe
__to system communication for retrieval of b]bhograplnc information. Thls isithe 1
standard in ‘networked services and hbrary systems. Many CD-ROM pr odue

service prov1der<; are. adoptmg it for.their products. Online Computer Ltbtaiy Cl

two barriers -

s, frequency of

a search across

al'so known as,

» all running on

dumb terminal”

iter rather than
ation retrieval
rieval software
need,nlo"zl_'dopt

nter—_-operabi_lit)t .

s Organisation

zol for system-
nost prominent
ers -and Online,
entre (OCLC),"

Research lerartes Group (RLG) and National Library of Canada and also the . onlme host; -

o Mead Data Central use 7'%9 30 standatd mterface to the r‘mge of their ptoducts
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translates the user’s requests into £39.50 protocol and passes thern across a network to a remote
machine {a server or a target system). Software on the server then translates 7Z39.50 protocol]
back into the server database queries, executes these queries, and optionally passes interim
status reports back 1o 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 empioys 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 conventions of the.
many host sites. Extensions to Z39.50 will permit the user 1o retrieve not only bibliographic

information but also primary data.

CD-ROM DXS is a data exchange "standard« developed by Silver Platter in 1991. It
allows CD-ROM inter-operability. '

SFQL. (Structured Full-text Query Language) is equivalent of the SQL standards in DEMS
applications. It was developed by US Transportation Industry. ' o

13.4.3 Internet Services

The Internet is becoming an indispensable resource for information. It provides access to

etectronic books and journals, reference works, government publications/material, statistical data, -

directories, indexes, University calendars and documeits, maps, graphic images, library Catzilogues,
etc. These are produced and stored in computer systems of different institutions, government

and commercial organisations in different countries. The Internet is compared to & network of

super highways or an ocean i which a searcher can literally drown in this vast sea of knowledgc.

To rescue the searcher many navigational tools have heen introduced on the internet. Some of _

the imporitant search tools are given below:

Tools . Developed by S Features
Archie ' 'McGii_l University- _ _ _ o .
Gopher University of Minnesota -~ Menu driven systeny
WWS Centre for Nuclear Research, Geneva Hypéertext system _
WAIS. ' R “Menu driven system
' VERONICA Steve Foster & Fied Berrie S ' '
- University of Nevada . Menu driven system

Many of the bibliographic databases and electronic onling journals (refereficed with =~
abstracts or full-text), developed by mformation service providers are also zvailable ag.Interpét
sttes. Many'of the databases which were accessed through comymercial on-ling servicgivendérs, -

stich as DIALOG, STN, etc., previously, are now accessed by Ybrarians from the Intertigt. These

are accessed through telecommunication networks and dial-up access mode. Fok instince, -

DIALOG's IP. address is dialog.com. The service requires # password and ID to-dcess the
systems and charge fee for use of the dutabases in their purview,. (In the next two unitsiyve shall
discuss about the searching the databases and Internet)

267



13.5  LET US SUM UP

Let us recapitulate briefly what has been discussed so far in this unit.

ke In an information retrieval environment, a database 1s a collection of information that ts
organised and searachable ( and perlﬂps also updateable) in the context| of one or more

spectfic dpphccltlons

Electronic databases are grouped into five types: Reference, Full-text,
Factual and numenc, and Pictoral ddmbaseq

Broadly, there are three gencrations in the evolutton of online informatio

Dircctory-type,

N systems: Host-

base (first genevation), Graphics-based (seeond gcneratmn) and Clleflt Server based (third

‘generation).

* Publishers like SilverPlatter and CDPjus publish data on .CI>-Rom for

mat exclusively,

while DIALOG is an established online host, now moved inta CD-ROM publishing.

® . Z39.501s a standard developed by US National Information Standards Org
with a capacity of inter-operability between different database systems.

With- its enormous capability, Intzrnet became an indispensable source

anisation (NISCh

for information.

LICs use online and CD-ROM. databases side by side for information delivery.
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137  MODEL EXAMINATION QUESTIONS

I - ESSAY QUESTIONS

1) Define ‘database’ . Explain the concept and types of electronic databases with
suitable examples. '

A Explain online information refrieval services.:

3) Discus‘s thé ad'vantages and disadvantages 6f CD-ROM format.
4y . D_cscribe various briteria for chéosing a CD-ROM ﬁub!isher. _
5) erite an essély on on.i ine and CD—ROM database services with "sililab.le‘ examples.- '

Il SHORT NOTES

a)  Electronic journals

7 b} NISC Standard 239.5_0
c) Cliznt-Server Model

d) Internet services
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UNIT - 14 : DATABASE SEARCHING;
| SEARCH STRATEGY

_' | 'St;"d'cfure
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14.0 AIMS AND OBJEC_TIVE_S' T

There are many approaches to database searchmg A well formulated search strategy is
essennal for all those attempt literature searches. The. present unit aimis to discuss a number of -

“aspects related to online catalogue searching and formulating strategy for search ing bibliographic -

databases
After studying this unit, you should be in a position to

- discuss the baste prmclples of search strategy -

- describe the various types of search strategy

- 'explam the methods of searchmg online catalogues _ _
- _descrrbe the selectlon and method of searching btbhographrc databases

- explam the needs f01 multlple database searching.

141 .IN_TRODUCTION

-In the last two decades bibliographic search systems have become extremely sophlstrcated
The number of databases available, their size and the differences in indexing systems have
become considerably simpler and more comprehensive today when compared to their pioneer
' serv1ces in the 1970s. There were very few databases and their size was relatlvely sma!l The

users were havmg very limited options. Users need to enter strings of keywords or sets -of

single keywords, and combined them iith Boolean operators The ability to search one datdbase

and execute it in another database was unknown Users hdd ne optlon but to re-enter the search"

“in each database to be searched

-

- Today, the scenarig of databases hag completely changed with reoard to the number of

databases available, their size and. the search Systems they offer. The search system software

capabilities have grown to facrlttate cfficient 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 options. Users can even store their searches offline for further.

refinement for later execution. These deve]opments cut down-emr the time a user must spend .
online (o retrieve. the desired 1nformatlon ‘However, there is one thmg that the users cannot

 escape the database searchmg systems — bulldmg the search strategy

142 -BUILDINGLAsEARCH -'STRATE_G_Y a3

Search strategy encompasses att actw]tres mvol\red wnth searchmg a database ¥i ght from
the reference interview with the user to the venﬁcanon of final output. The knowledge of databases
“and thetr search strategy methods are essentlai for a hbrarran as well as end USETS.
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14.2.1 Basic Principles‘of Search Strategy Formulation
One of the essential pre- 1equls'tes for database searching, either it is online or CD-ROM,
is formulating an effective search strategy: According to Ryan E. Hoover (1982), the basic

principles of an effective search sirategy formulation involve - -

i Interview the requester

E Conceptualise the search topic
# Use database vocabulary aids
*# Interact with the systems

* - User system capabilities
1) Interview the Requester

Intervnewm}: the requester will he-'lp to understand what a he or she wants from a search.

“ltis likc a reference interview. The narrative statemend of the search topic given by the requester

could be converted into a Jist of keywords/descripiors or search terms. 1f the requester is familiar

with the online systems, his suggestions are uscful in search strategy formulation. Itis better to

- conduct the searches in 1he p:c';nnce of the requester so that the search strategy could be modified
suitably.

2)  Conceptualise the Search Topic

Conceptualising the search topic involves analysing search request into its component
~ parts. Some of the useful tocls for conceptualisation are Venn diagrams and Beolean logic.
Undesirable facets can be eliminated through the use of NOT operator of Boolean logic. It is
advisable to perform the search from specific to general. Start the search with the most specific
concept/aspect, if too many postings result, limit the search by combining with other concepis. '
and if no ‘hils, broaden the search with other concepts.

3)"  Use Databasé Vocabulary Aids

~ Many databases use a controlled vocabulary and/or a scheme of classification codes. Using

the database vocabulary aids to identify appropriate terminology, the searcher can save time and

-labour. Databases have bu11t in functions - EXPAND, NEIGHBOR, ROOT, EXPLODE and TREE
to aid the searcher ' ' ' ' -

" Classification Codes are in available somé of databases and they are variously described

~as coneept codes, subject codes, category codes, etc. These codes help to search broad concepts.

‘For example, CA SEARCH uses Registry Numbers for chemical compounds, and BIOSIS
. PREVIEWS uses weighted concept codes and biosystematic codes.

4)  Interact with the Syster-

With the advances in technology, searching the online databases in interactive mode and
' getting the results/printout online have become simpler and cost-effective. Users get familiar
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“with the strengths 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 mteractlng with the
systems. Users will have various optiohs to browse, broaden the searches ‘modify, restructure,
regroup and resume, etc. in interactive mode. -

5) | Use Systeml Capabilfties

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 optlons and thus, the users need not not type long entries at his terminal. Typog,raphlca] .
errors could be tetected by EXPAND and NEIGHBOR functions available in database indexes.
The system capabilities also allow searching uncontrolled text fields such as tities and abstracts
by using proximity, relational or “full-texi” 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 systems have become efficient and powerful. Thus, the system capabilities have
increased enormously over the vears and only the searchers need to develop their own strategic
logic to get efﬁcwm retrieval from the databases.

- 14.2.2 'I}'pes of Search Strategies
Search strategies can be divided i'nto Initial _Stfategies and Reformation .Strategies.. |

Initial Strategies are used in fmmuhtmg the lnllldl search requnements to submit to the
online catalogs. : '

Reformulation Straregies arc strdtegies for formulating subsequent search requests to -
1mprove the search rcsult after reviewing the result of the witial search. :

Reformillation Strategies can. 'be’ divided into: Broadening and Narrowing Strategies.
Broadening Strategies are used for increasing the number of relevant records, while Narrowmg
Strategies are for decreasing the number of unwanted records retrieved. '

Many Information Scientists view that Search strategy 1S very much an art rather than an
exact science, : '

143 SEARCHING ON-LINE CATALOGUES

An Online Caialogue 1s a bibliographic database, containing records of items (i.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
. varymg backgrounds, age, subject interests, compute\’ hterdcy, ete.

14 A Chamcterlsncs of Osﬁme Cataloos

An orﬂine catalogue has the f{jllowing charactenistics: -
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It is meant to be used by end-users ( as oppnsed to inbrary and information retrieval
experts) with or without training in onlme searching:

~* - The databse recordﬂ are usuglly in the MARC iormat or denived from the MARC format;

~¥.  The record are brief bibiingrapilig dwcrlpttons enriched by a small number of controlled

subject deseriptors (selected from LC Subject Headings or Sears List) and a classification
number (DDC or LC),

The 1tcm5 are described in the database are usually not lmuted to a small toplc area, but
are diverse in sub}ect matier.

14.3.2 ,Cimien‘ts ol @aﬁi‘ﬂe Catalogue Records

Online catalogues contain ‘information about the books, journals and other materials in a
library or an information centre. The bibliographic l’ﬁCGI’db for books cpntain minimum
information of author(s), title, pagination/volumes, publisher, publication y%}ar series, ISBN,

' subject descrlptors class number, etc.

The_biblibgraphic records for periodicals in an online catalogue usually describe the
pe;iodicét] as a whole and the individual articles are not usually recorded. The contents of a.
Perioglical and the description of the articles are recorded in the reference and fL'leext databases.
The online catalogue records are different from the reference or full-text biblipgraphic retrieval
systerns that access abstracts of journal atticles and even fulltext of the articles. Such retrieval
systems usually provide exhaustive indexing of the content of the journal artic
distinction is not clear as some of the online caialoguew also provide access
index journal articles also

es. However, the
to databases that

1433 “Searching Online Catalogues

Online catalogues are usually menu-driven and designed with little searc] Options to cater .
to even for novice searchers, Some online cataloﬁues operate with command language maode for
mote SOphlbthﬂted sudrchmg

-_Mode of Smichmg Onlme Catafagues

Scdrchmg an onlme catalocue is usually done in two modes: 1) Specific Ttem Searuhmg,

“and ii) Subject Searching.

i) Specific-item searching or Known-item searching: The user tries to 1 ‘cate a particular
item that he knows of from the cataloou“ database. Online catalogues a!low searching
their databases throuvh author, title, ete.

1) -Subject Searching: The user wants to retrigve any item on a particular topic/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 essentially subject zelated. (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; ' ' S

3)  Knowledge of the search capabilities provided by the online catalogues and how to use
them; .

4)  Knowledge of the subject area;

5} Emowledge of search strategies and when and how to apply them.

Fields for Subject Searching

1he main fields in the biblingraphic records that contain subject information are -

g Subject fields
® Title fields
%

“lagsification Number fieids
£) - Searching ihe Subject Fields

The subject fields contains a subject descriptor or subject heading derived from standard
ltsts of subject headings like Sears List Subject Headings or Library of Congress Subject Headings
List, Medicai Subjecr Headings (MeSH). Subject Headings in Engineering, etc. Some databases
use available printed thesauri or thesaur compiled in-house. : '

Many database systems provide online thesanri: The searcher need to have the knowledge
of the structure and use of descriptors from the thesauri. A subject descriptor comprises a main
descriptor and optionally a number of modifiers called, subdivisions or subheadings. Thesauri
uge inter-teem relavionships in their entries, such as broad terms, narrow terms and related 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 :';_:" the Title

An alternalive approach to Subject Field Searching is Keyword Searching in the Title
leds. Keyword searching i the tiles iy particularly appropriate when there is no descriptor in
mect fields that matches exactly the concept that the user is interested in, The disadvatage
15 that 2 concept may be expressed by sevors) synenymous words or vanant word forms. Hence, .
Cthe keyword seaches in the it Fiold may retrieve many pon-relevant records. The recall wili be

mr‘;rf;,: !1_@\3:‘(—’:‘-{125‘ the precision of refrieved documents may be low. ' ' '
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3 Sedrching Classification Number Fields

' In this mode_of_' searching, the users need to have knowledge of the clas sification system

and the notation system used in them. The users have to consult:the appropriate 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

‘ 14 3.5 Problems Users Have thh Subject Searchmg

N
)

3)

a
2
o

14. 3 6 Improvmg the Desxgn of the. Onlme Catalogues

* the abbreviations and subdwmmns in LCSH);

¥ % K K ¥ O® & 2

' number is assigned to an item, even if a work covers more than one toptc In this the recall is
low and the _precision rnay be more. '

\

' Generally, users-face the followmg problems in sub]ect searohing:-;- N

They have problems in matchmg thelr terms with those used in. the onhne catalogumg,

| They have dlfﬁculty in 1dent1fy1ng terms that are broader or narrower than their tOplC of
_mterest . :

They lack understandmg of the pr1nted lemry of Congress Subjert _ i

‘They don’t know how to increase the research result when too httle or nothing is retrleved

-They don t know how to reduce search result when too much is re‘trlev d;

They don’t know how to use the Boolean Operators and truncatlon and how to fimit
keyword searches to specific fields. They are generally not aware of |the more sophtstlcated
capablhnes of the OPACs ' :

The followmg measures w1ll help in lmprovmg the desxgn of the onlme catalogues:

Desn‘gn more heIp_ful mterfaces ‘ R ' 5

* Provide non-Boolean “best.match” search capability -
Use an automated sequence of search strategies : -
Use knowledge-based -and natural language processmg for qjuery fornmlation
- Use a hypertext or an enhanced Thesaurus system "
Enhance catalogue records with more ‘subject _mform'at.i'o"n
Enhance the online catalogue for searching class numbers
: Bulld an expert system front-end to the catalogue system

'14 4 SEARCHING BIBLIOGRAPHIC DATABASES

You have learnt about formulatmg a search strategy and its . lmpo ce in suecessful "

.'mformat:on retrieval in Section 14.2. In the process of formulating search strategy,. the. searcher -

_ tnes to understand the actual information need expressed in possible terms by the mformahon
requester and “their apphcanon in the search process. He limits or modifies|the terms to the.

'context by eheckmg the synonyms alternatlve spelhngs mcorporatlng scnen fic and techmcal
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terms as per the requlrement Pertinent 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 formuiated it is necessary to select the appmpnate database(s) as .

per the mformatmn requzrement
_._14.4.1 Database Selec_tion.

There are a number of databases available and some may be dlrectly relavent to 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 addmon to those at
the core.. -

Accordmg 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, which can be btbllographlc or non- b]b]lOgraphlL and can
range from books patents ot current research to- popul'lr articles or statistics;

2) - suitable subject co‘verage and popular degree of comprehensiveness required;

3)  the timeliness or time lapsed between pubhcatlon and appearance in & computerised
databdse -

“4) . the humber of years covered;

3) - avatlabrllty of apprcprldte mdexes to adequately search the requested toplc
.6) ‘accessibility of the compIete document; and |

7y .costs of the respective da’tabas_es.:

All the above parameters may not be equally appl]CdblL, in ail situations. Most searches
emphasise three to four of them. -

'14_.4.'2 _Datahace Selectio’n M_ethod

To select the best databa%e(%) fora bpeemc subject area,. it is dppmpnate to determine the
type of literature needed by the requester. 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 famlhanty 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 rankm<r .

“the subject coverage of databises and for settmg up for crossflle searches.

“The searcher can .scan a selected number of databases for a. speciﬁc query and obtain

:..numertc results, which hélp to identify the databases most likely to be useful. It is aiso betten e
search the’ databases other than those :outmely searched. (See Flow chart) §
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I . . : . l -
Information from interview/
Search request form

SLA
o

Type of information required

§ type of infm

" covered by specialised
document databases ?

YES

Select ielevant database:

Arg
Other
dalabases
ceded?

, ' Ye
Is subject related to \ . : i . ' <‘ges
Specialized subject databases Seicet relevant databases :
"\‘

\\

No

Primary databases

Apply subject coverage criteria

&
Madifications required

Q Best databases list D -

Figure 1. A Database Selection Methodotogy

Source: Oniine Search Strategies/edited by Ryan E. Hoover, White
Plains,NY: Knowledge Industry Publications, 1982, P.114
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14.5 MULTIPLE DATABASE SEARCHING

Searching one- database is not adcquate to satisfy the information requlremcnts of the

users. In many cases a mulnple database ‘;ealch strategy ought to be planned.

14.5.1 Need for Multiple Database Searchmg

More than one service wﬂl need to be searched in order to get a comprehensive literatire
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 fol}owmfI reasons may be attributed:
*  No singlc service can be guaranteed to offer full coverage o.f the literature
Scope for unique references in cach service a
Chan ges in jmlama] coverage
indexed tn more than one journal
Some, journals are indexed cover-to- cover, while coverage is SC]CLUVG 1n some
Variation in [hc speed of journals added to databases

Slow to respond to the appearance of new Journals
14.5.2 Muitiple Database Search Strategy

The search strategy need to be modified or expanded to suit the database variations. For
example, some databases use controlled vocabu lary, while others allow free-text searching. Some
databases have a policy of segmenting words while others do not. Numeric characters are
sometimes converted into alphabets or vice-versa. Search fields may also vary. The manuals
supplied by the databdse producers/ - vendors provide search aids ‘with much useful mformatlon

In formulating a multiple database search =-,u ategy, it is better to follow worksheet dpproach

suggested by the database producers. Most searches rely heavily on free-text searching, use of

truncation and less restrictive logic. Experienced scarchers suggest that the most efficient and
effective technique is to use all possible forms and variations of keywords (controlled as well as

uncontrolled vocabulary) with a high recail 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
to save time, enetgy and money by not having to re-renter the strategy for subscquent search

-rum

14.5.3 Searching Indexmg and Ahqtractmg Services

The llldCXll’l‘T and abstracting services in prmt or database form are most useful for
conducting fiterature search. These services offer access to a wider range of source documents,

espec;ally Journals, conference p:oceedmws theses, reports, ctc. Generaﬂy, the abstractmg and_
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' Lndexmg services cover journal hterature heavily and a fair degree of coverage i3 usually gwen
to. conference proceedmgs and other forms. - i

Though both indexing and abstracting services aré key to literature scattered among. major

E _[oumals and other primary sources, the basic difference is that indexing’ services provide indexing, .
_ ‘but do not.summarise the subject content of the references which they list. The provision for,
summarylabstract of the article will add value to the list of items prowded by the abstracting
services. The publlcatlons typically appear on monthly basis and their indexes,are cumnulated
- annually. The annual cumulations help in retrospective searching. Advantage of opline databaseq

:_' is that thelr cumulatlons are u ptodate
. L . * ) ;
‘ Searchmg of online/CD- ROM databases of indexing and abstracting services depends on

how best the searcher identifies the relevant subject sections in order to thake full use of the

. subject index provided. References in all abstracting and indexing services ca be located by

author’s name, whlle addltlonal access points provided may include journal sourgce: and author $
"afﬁhatxon - .
- 14 5 4 Searchmg Blblmgraphlc Databases in LIS '

A number of mdexmg and abstractml_, services are dvzulble onlme and CD-ROM forms in

-a subject field like their print equivalents. For example, in library and information science, we
have Library Literature, Library and Information Science Abstracts and Inforination Science.
" Abstracts. Though there is some overlappmg{duphcaﬂon of literature, the :scope and coverage
varies in these sources. Any search for current literature in LIS need to be té conducted on these
' three secondary. sources of information. Let us discuss the nature, coverage and [organisation of
‘information in these three sources. o ' N -

_S;No. T_i'tlé_ o o F&quen’cy. _ " Indexes t Access
T -Lzbrary and Informarmn "_Mont'hl-y _ 'S.u'bject, B : Online
Science Abstracts (LISA) : - : Name - . |CD-ROM
2} -szba:ary_L::erarnre : "~ Bimonthly .Subject,_Name ' Onl.i"ne' _
' ' St (in ohe sequence} . ‘ CD-ROM
3) . fnformatiqn' Science . Monthly _ .S.ubjec:t-., Author " | Online

. Abstracts o R 7 ' CD-ROM

1) Ltbrary and I}:formatwn Science Abstmcts ( LISA)

_ The L:brary and Information Scmme Ah&?m(‘ﬂ: (LI‘?A) ‘is one of the most ._imp.ortant'
) secondary information source periodical publications in the field of Library a(n d Information
Science. LISA is compiled by the Library. Association (LA). It began its pubhcanon in 1950 and
monthly issues started in 1982. lt-covers around 350 ]oumdts inthe field of library and infovmation
' science. Online and CD-ROM versions are also available.
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The entries in LISA contain hlbllographre detalls W1th informative abstracts. The entries
are arranged ‘according o a faceted classnﬁeatmn 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 clasmﬁcatwn
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 names. This makes it casy to locate references
about a particular file or the host tthllE{h which it is available.

2)  Library Literature: An Index to Library and- Inf(}rmatz_bn Science.

Library Literature is published by H.W.- Wilson Company, New York since 1934 (Blmonthly
1ssues from 1960) It covers over 220 lournals. The printed version is arranged in a single
alphabetical Its{mff in which entries are arotped under headings for subjects, authors or proper
names such as databases.

Library Literature is available anline and CD-ROM formus. Subjeet access is served by
headings of vatying specilicity. The subject headings also use sub- -headings (e.g. :Evaluation,
Reviews, etc.) to specify the confent. ‘See’ and *See also’ 1f‘ferences are also used.

Library Literatuge is avalldble onlme and CB-ROM formits with re[iospectwe coverags.,
extends only to 1984, '

Though the source coverage in Library Lntuaium 15 narrower-than that of Ll“}A 1t scores
well on two counts. First, it aims to index its Journals fully and to provide access to items, such
as conference reports, trade exhibitions, review of new publications, etc. Secondly, the time lag
buween publication and indexing of entries dpppal‘; to be kept within respeclable bounds.

3 I;-gformation Science Abstracts

It first pubilsh(,d in 1966 under the title Dueumentatlon Abstracts and eh'mged to the_
present title in 1969. Since 1984, it has been issued as a menthly publication. It indexes more
than 400 journals and the coverage is international. It also includes computer science literature,
besides 1! ranam.hl.p and information science. It contains a high proportion of abstracts for
report literature. Books are soms hmes listed, with ab‘;ti acts for individual chapters if apploprmte

Entwee include full mbhogmphlc details and mformatwe ahstract% Arrangement is by a
classification system of eight main sections and sub-sections, representing the Information
Science. Cross references are provided at the end of sections to guide the searcher to relevant
entrics in other sections. The subject index aids the searchers to search for specific topics by
providing a mixture of free-text and controlled vocabulary terms for retrieval. Country names
and general subject categories (e.g.: Legal Information, Medical Information) may also assist
retieval. ]’.1 et and database names are included in the subject index on a selective basis. Both .
mdexes are comulated annually. The cumulated suhjeu index only gives the accession number

for references listed u: wer a heading.
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14.5.5 Sample Search
John Cox (1991) made an mrf;i‘mtiﬁg study on how the above discussed three secondary

sources of information in L HS ire dd‘:.“ 1he iopic ‘On-line Information Re trigval’ and “CID-R¢ Ol
Semhmg in their databases. '

LiSA groups the literatiire on the above topic separately ai

Zm Onlihe Informatin Retrieval; and
Zjic CD-ROMs.

The {ibrary Literaiure treats the topic “Ou-fine Searching’ as general heudmv ilnf‘e;'raaath
which cross-refersaces are provided to guide the searcher on related topics, foen wnder more
specific terms such as ‘End-User umrchmg ‘Information Systems’ and ° u:mne User Gmups.

There are no cross-references to aha heading Ch- ROM:, though a separate section for, CD-
ROMSs is present. '

luformarion Science Abstracts provides main sections ‘Information Systems. and
Approaches’ and “Information Sterage and Retrieval’. ‘Bibliographic Search Services, Databases’

-is the sub-section under the first one, while CD-ROMSs is covered under the sub-section *Storage’

in the main sc_:ctioh of the later ons.
Sourcs List of CD-ROM Datahase Search

Topic  : CO-ROM + Tnformation Retrieval
Database : Library and Information Science Abstracts (LI‘% A) 1999

CB-ROM - an informalion sior © Bharma, BB . LS 1uee
CD-ROM: 3 new advance in med lwam, 5. 5. Pakisian Library £S5 1996
iMoznosu vyuzivania technoia © Pracna, M. Kniznice a inform LS i995
Informaticn reirieval from ¢ Raticns, B Audiovisnal Libra LS 1995
A comganison of infermation - Larpe, A lelormation Proce Ly 1984 -
Ahn investigation of ¢hijdren Peroyio, L. Auvstralian Librar LE 1894
Comparison of seme widesprea YWalag, G, Oniine and CD ROM L3 1994

A comparative enalysis of in tiauer, B. i, LS 1983

CD-ROM nterinces for infarm Shaw, LE 1993
Aa nvestigaiion of children Forrylo, L. Microcompriers [o 15 1992,
CD-ROM ir informarion storag Shah, G A, LS 1962
Yso do CD-ROM aa recuperacao Diazde Andra Ciencia da Inform: LS 1990
Bewertaing veon Adeinativen | Lebmler, Wilf Bibliotheksdienst LS 1989
Lffectivencss of information " wun der Walt, COLS 1939
information refricval skitls Aguads, Potr Lo 1989
CI-RGM 2 cecupern deilinfor Riigss, Robm' Bildiotecario LS 19ng
CD-ROM or onlin: for medicn! Morgar, V. i Lo 1988
Information reuteval on & m Sigverts, Tin LS 0]
Perspeeliveson... CD-ROM for Lunin, Lois ' Jowrdidl ofthe Am LS 1948
Inlormation retrieval from € . Borgman, Chri Canadian Journal LS 1947
Information retrieval-databa Ekengren, Bo LS 1587
CD ROM icchnology: @ now era: Herthier, Nane - Online LS 1985
The Status information stora Yerscheor, C. L5 i9%s .

Applicaticons of LD ROM mn in

MNicholson, I CRLIS CR




A Sample Reeorsd from LASA Ebamhasﬁ

Libeary and Enformasiion Seiene Abstracts

79283

CI-BOM - an Eﬂﬂ,rmsu LR SHH aﬂc md redrizval tood
R. & Sharma

2

®. Patnnil i
Anformaiton *ammgemsmt in geadentic amﬂ resmwc.l iEbravies. i‘“rmeedm;j of the Sth Mitional

Convention fer Awtomation of Librarles in Edecation and Research (CALIBER-98),
Bhubaneswar, Indin, $-5 March 1998, Ddied by WM. Mahapatra et sl Abmcedabad, India:
IMFLIBNET Contee, 1SHM 81.000815-1.5, 1993, n.65-68. :

“’I‘-nen mmmmrﬁ gt the Sh 2;1&‘0{':;;& Comvention fope Automation of Libraries in Education and
Resenrch (CALIDER-OE, at Bhohoncsaar, 3-8 March 1998, CiROM databases are cost-

effective. Pree i sdvancament of of
retrieving ind
datn can be stored 88 & ve
' PATES, wﬂlsm By

- uie sebtor more and more users are using CH-ROM for
aitien as it fodnws ih,.(ﬂrﬂext systess, They are snigue bocsuse larpe volumes of
ry low e, The infermation cantaimed on CD-ROM inclndes text, stilh
gits! viden and animatio. Desceibes the advantages of C-ROM and the

status of ithe C0-008 server at 8AC Libeary, Ebi’sa) {CGrwiginal abstract - amended)

Haglish
1908

, LT US ST 1 A UP

W

#

- Let us recaptiniate biie{ly what has been discussed so far in this unit,

Search Strategy encmnpasses ail activities mvolved with sedrchmg, frnm the reference
mrerview thr’ough the verification of seaich msukts.

The basic principles of an effective search sirategy involve - interview with the requester,

' mnvegtuahmtton of the search topic, using database vocabulary aids, mteractlon with the

systems and 1=ndusmnun ; the system capubilities,

Search sirategies can be divided into Initial Strategies and Reformation Strategies,
Reformation strategies are used to tprove dle search results after reviewing the result of
the initial search.

An antine catalogue is a bibliographic ddhhn% containing records of 1tems ie., books '
journals, nticroforms, audio-visual muwrarah ete. available ina llbrary

-‘mbn}m searching is an imporiant activity o0 the online catalogues, Studies reveal that

OviEe F

ner ceat of the searches are essentially subject related.

I setociing = ibliogrphic database for se._mhmg, aciors such as Eypc of i'hormanorl

e



B 14.7 REFERENCES AND FURTHER READING

- London: Mansell, 1991.

by Ryan E. Hoover. White Plains NY Knowledge Industry Publtcations 1982,

- New York: Mareel Dekker 1997. Volame 60; p.324- 340

148 MODEL EXAMINATION QUESTIONS

EE  ESSAY QUESTIONS

II ' SHORT NOTES

covered comprehensweness, tlmelmess avallablhty of mdexes eosts et¢. should be taken
nto conmderatlon -

No single database service can be guaranteed to offer full coverage of the llterature, hence,
- there is a need multlple database searchmg '

COX,. John Key guide to mformatwn Aerwcea in online and CD ROM databa:se aearcﬁ.ingj.
I '

HOOVER Ryan E. “Online systems yesterday and today” IN. Online Search Srmtegtes/ edlted‘

. POO, Danny CC and Chrlstopher Khoo. “Sub|ect searchmg in onlme catalog systems CING

Encyclopedia of library and information. sciencel edited by Allen Kfmt de Carolyn M.. Hall

'1'5)'.- Explam the baqlc principles and the types of 9earch strategy

2 Descrlbe the oharacterlstlcs of onlme catalogues and d]SCllSS the methods and _
-.problems of Searching them :

3) How do you sel_ect a database for sear'ching bibliograpllie-'inf:o‘rma'tion 7.
4y Explain the vanous reasons for mu]taple database searehm g and dibcuss the 5earch -
strategy to adopted : : '

‘a) - Vmabdlary aids '
b) - Interview with the Requester

- .©) - Free-text searching -
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UNIT - 15 : SEARCHING THE INTERNET

‘Structure

150 Aims and Objectives

'15._1 Introduction

152  Internet - A Brief History

15.3 Connection to the Internet
15.3.1 Internet Protocol
15.3.2 Internet Service Provider (Isp) -
153.3.3 . Interniet Connection
15.3.4 Internet Browsers
153.5 Browsing

154 Common Internet Services
15.4.1 Information Retrieval Services (FTP and Gopher)
15.4.2 Information Search Services( WAIS, Archie, Veronica)
15.4.3 Cormunication Services(E-mail, Telnet, UseNet, IRC)

15.4.4 Multimedia Information Services (World Wide Web)

15.5 Searchlnﬂr the Intemet
15.5.1 Web Page and Home Page
1552 Search Engines and Gateways
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

i5.6 Internet and India

.15 6 ] M'IJOI‘ Organisation on the Internet
_15 0.2 Virtual leranes

15.7 Let Us Sum Up

ISI.'S | Reference'§ and Furthér Reaﬂi’ng |
159 'Assigmm | |

- 15.10 -Mc)clél Exémin_ati_on Qqestiohs
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15.0 AIMS AND ) OBJECTIVES

The Intemet is ‘a network ot thousands of computer:, bcattered aCTOSS ihe globe that
-allows free exchange of information. Tne presest unit aims to dlscuss the role of Internet in
. information retrieval.

After studying the unit, you should be in a p()Sifion to

- describe a brief history of the Internet
-explain the common information services available through Internet

- discuss the impact of Internet on information retrievat services.

15.1 INTRODUCTION

Today the Internet has become a buzz word of the computer world as well as library
and information profession. Internet is fasi becoming an important channei for communication.
Ten years ago, few would have predicted the amazing growth and universal acceptance of
Internet for sharing and exchanging information. Mow every one would agree [hat Internet has
revolutioniééd-'the human communication. Usees know how quickly the Internet grows and are
eager to use its resources and services. Miliions of users send messages, lisien to music,
participate in discussion groups, engage therselves in chat, road magazines and newspapers
from across the world, study the schelarly joumals, and watch video. The Internet bridges the

~gigtance, time and culiures and brings all commurities mto its fold. The Iatemnet is a network
¥ thd'usand° of computers scattered across the globe that allows fres exchangelof information.
e knowlcdge of Internet resources is becoming as a basic knowledge to hbx arians as well as

general pabhc -

Intemet has created a'major impact on libr, ary and information services throughout the

- worldl than any system, technique or technology worth comparable. The klmedge 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 clientclc.

In Course 05 Apphratmn of Infounatlon Technology, we discussed the concept, tools
: _dnd services of the Internet (see Unit-16: E-Mail and Internet). The present unit provides’
- much emphasis on information retrieval aspects of the Internet.

'15.2 INTERNET - A BRIEF HISTORY |

. The Internet was started in 1969 as defense project, namely, ARPANET, in the USA. It -
“was developed by US Department of Defence’s (DoD) Advanced Research Project Agency
- (ARPA). Tts main objective was to ensure uninterrepted flow of information duging war period.
Later, it was developed in the mnversltlea of USA with few computer networks for edncational
and iesearch purposes. :

A
LS



iy

In the fist decade it was used to facilitate é-mail, support online discussion groups '
allow access to distance databases and -suppost the lrcmsfer of files between govemment agencies, -

compantes and universities. .

- Duing the early 1980s, all the interconnected research networks converted to the
TCP/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 Tnternet was born.

In 1990, a hypertext based Internet protocol was intreduced to facilitate the graphic '
information. With this enhancement the Internet became a virtual hypertext network called the .

World Wide Web (WWW). It was informally r: named as the Web,

Now, the Intemet is a global network of _eommereial and non-commercial networks.
Interestingly, _eommercial information has been dominating when compared to.t_he other sectors.- :

- Intcrnet 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 mformation exchange and development of “the Internet technolog1es

153 INTERNET CONNE€TION

Internet is a network of computer networks spread all -over the world It is a series of
networks linked together and  uses very precise rules to communicate with each other, Tt allows
any user .to connect to and use any available network or computer “on the Internet.

1531 Internet Protocols

Internet uses physical connections usually telcphone lines, direct wires, fibre optics, and
satellite’ transmissions to link one computer network: to another. All the computers on the -

Internet  will “speak’ to each other through a communication standard format known

Transmission Control Protocol/ Internet Protocol (TCP/IP). 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 ehannels are completely devoted. Many orgamsauons .

use leased telephone lines.

15.3.2 Internet S_ervice_ Ptovider (ESP)

- Usually, ‘cennectivity to the Internet is provided "by' a company, called Internet

Service Provider (ISP). The company prowdes its customerq with access to the Internet, -
_ typlcally through Diai- Up Networkmg Customers pay monthly or annual fee to the ISP, In’
Tndia, Videsh Sanichar nganl Limited (VSNL) is the major Internet service provider. The National.

Informatics Centre (NIC) and . Education and Research Network of the Department of
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‘Electl‘oni-cs_' (Governmient of India) provide Internet connection to the government, educational
~and research organisations- respectively. But due to-the Government’s liberal policy, private

ISPS have been now entering into the business of providing the Internet connectivity. Access .

- speed, customer per modem ratio, number-of e-mail accounts provided for each user, storage

- space provided online and type of licensed internet software aré some of the important aspects

to be exammed before deciding the ISP.
1533 Internet _Connection

" 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 telephone line and

shell or TCP/IP subscription from any ISP. Microsoft Windews 95/98 and Windows NT have -

‘built-in support that enables us to connect to an ISP. A Point-to-Peint Protocol (PPP) or Serial

Line Internet Protocol (SLIP) account with the ISP is necded. The ISP may It >quire the user - |

- name, password, local access phone number, etc. This _inf{)rm_at-i(in has to be entered inlo the
~system’s Dial-up Networking configuration to connect to the Internet successfully. Usually, the
ISP assigns the host and-domain name, and DNS server and IP address. ‘

Domain Name System (the DNS) is an standard addressing system o Internet. It is
- similar to our home address. Every computer on the Internet will have a unigue address.
This is called IP address and it is usually a number. Since it is difficult‘to remember numbers,
_the DNS provides meaningful and easy to remember names to all computers. For example.
vsnlnet.in, hotmail.com, andhrapradesh.com, thehindu.com, woridbank.org, leitéhousc.gov.

15.3.4 Internet Browsers

_ Browsers-are programmes that act as an interface between the user and the [lnfernet. They
enable the. users to read hypertext on files on the Internet. Basicaily, there are| two types of
‘browsers ~ Text-based Browsers and Graphic User Interface (GUI) Browsers. The most popular

- browsers, Netscape Navigator and MS-Internet Explorer, come under GUL S)fstems and Sysiems
that lack graphics can use LYNX a’ text-based browser. :

Internet Explorer (IE) comes along with the Mscrosoft 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 _ms__t;ﬂled (or setup) along with Windows. : :

~ You may start your i‘nte,r.net browser in the same way 'yoil start any 0the-L applications.

A click or double-click its icon on the desktop, or select it from the menu. You may also stagt

the browser after connecting the dial-up networking to your focal server. Once you start your

‘browser, it automatically loads a starting page (home page of the hrowses) by default. Type

. the address of l:he desured page into the Address or Locatlons textbox near the top of the browser
wmdow ;

.-_;15'.3;5; Bi'qwsiﬁg

. The Brows'ers are. mcd for getting mformanon from- the Intamm Br wsing means'

_meandermﬂ through available electronic infor mation or skimming on Information Leqources
- or lookmg 51mply for mtere-atmg items, ;he metaphor wnu;ponds with paymg a-desultory

. 2B8



visit to your favourite bookshop or a library to peruse _-thc‘;,b’fc')oks'. In the context of Ih’ternet,_ it
means going through specific sequence of hyperlinks that'a particular user selécts and moving
. through a farge-hypertext or hypermedia to get __rcqu'irg_'({ information.,

Surfing and. Navigating are the two other terms used with the Internet for getting
information. Surfing 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. ' S ' '

 Every page on the web has an address, called Uniform Resource Locator (URL). A

- URL (most often pronounced as “Eart”} is the standard address.that indicates the location of
4 page or resource on the Internet universally. The location can be a computer of a
company {ending with “.com”), organisation {.0rg), government (.gov) or educational institution
{edu), etc. A URL is often referred 1o us a Page Address. Computer magazines (Eg: The “Ner,
Net Guide, Internet World) and Internet newsgroups are good sources for finding interesting

web addresses to visit. A typical URL may look like hitp:/www.microsoft.com/,

15.4- COMMON INTERNET SERVICES

Today, when yoﬁ say ‘Internet’, you really mean you dre talking about e-mail or
world wide web (www). But in reality, Internet is more than e-mail and www, Its meaning is
much wider, Internet encompasses a number of ‘sefvices, which could be grouped into four
types: o o s ' : )

1) . Information Retrieval Services (Pﬁ‘P and Gopher) .
2y Information Se_arch Services ( WAI'S.,.Arch.ie,' Veroﬁ,-j_ca)
3} Comumnunication Services (E-rﬁail, Telnéi, UseNcr.t;-I.RC)
4) Multimedia Information Services (World Wide We:h‘}’ .

154.1 Informatil,}n Retr:ieYaI'Servi(.:_es (_FTP and Gopher) :

_ “There are two popular information retrieval services, namely File Transfer Protocol (FTF)
and Gopher. ' ' ' ' S ' '

i) File Transfer Protocol (FTP)

The most common service used for sending files between computers on Internet is
File Transfer Protocol or FTP. These files. can be data files or programmes files. With FTP
you. cairhave access to millions of computer files. FTP will let you download or " upload
teansfer any dype of files — programmes (inclading softwate” and games), text, pictures,
sound or any other file format. FTP allows mass distribution of documents created by various
universitics; documents held by libraries, free software or shareware, maps, satellite photos, etc.
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In the case of text files, the procedu;e is ‘;1mpl¢ However, transfer rlng pictures and soitware is
a bit complcx : : '

When you access the FTP programme, it agks for your name and pd‘%';WOl'd If youdon't
have, anonymous FTP retrieves files that are * available to the general public|Tn that case the
procedure is 0 give anonymous as.user name and then type your e-mail address in the place
of the password. For example, the address of an FIF will be fip//frp.cdrom.com/

i) Gopher

Gopher is similar to FTP. It is 2 menu-based pregramrme that enables you to browse for

- information without having to know where the material is specifically located. Cne of the
nice features of a’ gopher is that it is very easy to browse and retrieve files from the Internet

than m,mg FTP. Once you enter the lInternet through a gopher, you simply| follow a set of |

menus or directeries to browse for inforration. I Many foreign universities use a Telnet or Gopher
- interface for their offerings. Today, we can access catalogues of several libraries such as Library

of Congress, ali national libraries in USA and Eurcpe. In India, libraries of {ITs, and a few

~university libraries offer their catalcgues through Telnex.

Gopher | is supported by the University of Minnesota. Gopher is hradually being

superseded by http and browsers such as Netscape Whlch can reach Gopher sites ‘as well as
http informaticn.

15,4.2 Information Search Services (WAIS, 'Archﬁie,- Veronica)
i) Wide Area Information Service (WAIS)

WAIS is a system that searches for your subject through documents on alf servers all
- over the world. WAIS searches a set of databases that has been indexed with keywords, and
returns addresses where you can locat'e documents that would be of interest to you.

Thc key features of the WAIS system are - (a) The WAIS system has the ability 10
“have indexes that actually point to other WAIS services, and (b) the heart of WAIS system s
the use of client software running on your local computer that lets you ask for information.in

- simple, English-like anguage. To use WAIS, you have (o telnet to & WAIS server, or locate
WAIS-based resources on a gopher mienu. '

@i} Archie

Archie ‘was the first of the information retrieval systems devcloped .oh the Internet,

VI_Tlu,. Archie database system was developed by the Alan Emtage, Bill Herstan and Peter
Deutsch at McGill Umvexslty

Archie - is used for finding resources that are available on Internet. Archie: creates a
central index of files that are available on anonymous FTP sites. We can have Archie client
rnning. on the local machine or use Telnet to connect to one of the Alchlt‘.‘ servers and search
,the worid wide -network of databases to find afile.. o
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Veronica

T,
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Veronica (Very Easy Rodent-Oriented Net-wide Index to Computerised Arch_iv_es)fis a
service that searbhcs meny items on Gopher servers.. To use Verohica-yoin' have to be conngcted
o a Gopher server that gives you access to a Veronica server. Because Gopher menu iterns
can be descriptive phrases (more than just file names), it can be easier (o find information of
Internet through Veronica than it is through Archie. Veronica may find a file” on an FTP site
that Archie would not, i}ccaﬁsc you can use Veronica to search for information on topics (maps,
for 'example), rather than just searching for file names. Veronica allows the searchers to 1se
etther a single keyword or a stiing constructd of an unlimied number of ANDs and ORs -
(Boolear operators) with keywards.

- When Veronica has finished searching Gaopherspace it builds a Goepher meni that contains
all of the items 11 has found to  match your search. You can then examine those jtems by
selecting them, just as you would from any Gopher menu,

1543 Commuonication Services (E-mail, Telnet, UseNet, IRC)
7} Klecironic Mail

- Elecironic Mail or e-mail is considered to be (he fundamental service of the Internset. E-
mail is the today’s popolar communication medium through which you can send and recejve
messages. Based on the e-mail technology, Iniernet offers a variety of services. These
inciude fistsery or Electronics  Discussion groups, Ballerin Boards, Ncwsgroﬁps. Through
these services: you can send mail to any number of individuals, participate in discussion and )
pose queries to a group of ndividuals. Tt is very cheap and fastest mode of sending messages
acruss  the  globe. Through  e-mail, now vou can send drawings, photGgraph images as
attachments at almost nio cost with the betier quality than a fax.

E-mail addresses véiry from site to site in their format. It contains a personal identification _
mark to the individual, a site address or mackine name, and an identification of whether it is 2
commercial site, an educational site, or an organisation. Por exalﬁplc, the e-mail address of.your
uriversity is bracuap @hdl vsnal net.in, and the personal e-mail address of the writer of this
conrse unit is vesrao @b f sl net.in. The first part identifies the organisation’s/personal name,
while the second part hdi.vsnlnet refers (o the YSNL Server] of Internet located at Hyderaba:
and the last one 1dentifies the country (India). Users of the Tnternet can also subscribe 1o free e-
mail  facility, such as hommail.com, coolmail com and yahoomail com. Except the telephone.

' cénnecting charges, the users can send their e ravti at free of cost.

Listvery wre clectrenic groups that typieatly center around a broad topic (for examnple, .
Interet oned Tibvaries). Hundreds or thousands of people nay be of a profession or association)
having acecss 1o g-mail faeility Join together sad form a listsery. Tt does not cost anything to
subseribe 10w Hstsery. Flvary e-mnil message sent (o the listserv 1s disiributed to ali the members
of the hisiserv group. The user of the listsery sends an c-mail message with a request: subscribe
{lustsery [ Firsiname Lostnszme, Users can also use requests unsnbscribe, search the archives, etc.
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In Yndia, IASLIC has recently started “LASLIC-LIST”, a global LISTSERVER| to faciliate fast
. and economic communication between the IASLIC and its members and als enable TASLIC
. members to-communicate amongst themselves. To join or subscribe-to this list, you can send an
e-mail SERVER@LISTSERVIND[AX.C()M with the command JOIN'IASLIC-LIST.

Bulletin Board Systems (BBS';) connected to the Internet are very e effecnP/e in sharing the
mformation online. Users can access the ¢lectronic BBSs without the need for long distance
telephone call. The BBSs became a-means for the sponsor to issue announcements, dlstrlbute
software and communicate personally with the users, etc. '

i)y  Telnet

- Telnet allows you to use any host computer on the Internet as 1f you werie 51tt1ng in front
of it and directly connected. Tt provides direct path so ‘that remote compliter commumicates
directly with the terminal you are actually using. Therefore, Telnet is often alled as Remote
Login. The-user can enter data, run programmes, or do any other ope1atlons Ue,ually, you need
- a password to access and use the computer at the remote locatron

i) Usenet

"Usenet is a set of thousands of newsgroups (discussion forums} distributed via

' Internet The messages in Usenet are organised into thousands of topical groups or
“newsgroups”, which cover specific areas of interest. Usenet is read and corJtnbuted toona
daily basis by millions of people. A us2r can read news, ask questions, answer questions and
participate in the discussion. Newsgroups have names such as -

news. for announcements about Usenet itself
comp. for computer scuence and technology
sci. for academic aspects
soe. - for cultural interest groups -
rec. - for hobbies and sports '
_talk. o for wide rangmg dlscusmons often heated
misc.  for a few topics that don’t fit elsewhers
alt, " for trial newsgroups and alternative topics.

- Usually, the Usenet addresses are in the form of —
* psuvaxlﬁgaccI-I'aisunilmcovingt

It _means th'tt the user McOvingt on machme Sun Whl(..l‘i can . be [reached through
-_'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. mtended purpode. Except when

specifically required, do not use it for adverusementh or mass solicitation. IR
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iv) ;Intéhtet Relay c;,'a; (® C)‘_ o

IRCisa. protocol and a cl1ent~server programme that allows you to chat with pe0ple all_
over the Internet; in channels devoted. to different topics. It helps you communicate (chat)
with people with 51mrlar mterests “live” (m real ttme) S0 that you need not watt for people
- reply to your messages :

Usmg the ‘talk’ coramand (talk username@address) you may scnd words directly to .
someone’s screen, There are ‘thrée’ major networks of IRC servers, namely, EFNet, Undernet
and DALnet.. For example, the page address of IRC ‘server of Undernet site is -
http Swww.undernet.org/,

: 15 4 4 Multrmedra Informatmn Servnces (World Wtde Web)

. The  very populal aervrce on Internet today is World Wide: Web This i 1s also called, in -
short, as Web or WWW : : _ .

_ The WWW .is one of the newest chent-server based Internet services. It uses the _
standard format of display developed by CERN (the European Lab for Particle Physicsy in the .
late 1980s. This format allows anyone easily access and display documents that were stored
on a server anywhere on the Interner. This also allows links to other documents to be placed
within dccuments Soon after the WWW service was-made public and it came to extensive use
- the Internet

. WWW is a multrmedla lmked database system that Spans the globe The web combmes_
text, pictures, sound and even animation. The web with its colourful pictures, music and moving
images made Internct much more accessible and fui to use it. With a click of mouse button, ‘the
browsers’ (Netscape or Internet Explorer) al]ow you to navrgate the wondéerland of web..

The hypertext documents contam commands from a language called Hypertext Markup_ :
Language (HTML). The HTML also enables the display of multimedia files (such as movies
and sounds in the documents) by the graphlcal WWW clients. Some; WWW cllents also
dlsplay multimedia player ptogrammes _ ' : . -

Most WWW chents also allow yolu to access other Intemet services, such as FI'P and
Gopher

155 _SEARCHING' THE'INTERNE_T_ -

" Now let us know about different services on the Intemet of Wl‘IICh most of them are "
avallable via the web ' o

t 15 5 1 Web Page and Home Page -

Every place on the Intemet has an address Tlns is" usually known as Web site’ and each :
‘web site has mformanon in the form of web pages. The web pages are hypertext documents on
the ‘web. The page yeu begin w:th when ycu 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 uniess you change it to start at a difffjcnt page). You
can stop loading the default home page by pressing the Stop button and then you can enter an
address of the required web site directly. Hypertext marked links on the home page help vou
search other pages of the web site: Book marks enable you to jumg back to an interesting
page.

- A web site address (also called United Resources  Location, or URL in short) usually

~ begins with http protocol. The web page address has three parts: protocol, host name and file
name. The-syntax will be : '

Protocet://hostname/filename.

For example, htip:/fwww.microsoft.com/ means tha the page is of Microsoft computer
server on the Internet access toolfservice, namely web (www), which can be- accessed
-through hitp (Hypertext Transfer Protozol), a standard format for publishing information on
the Internet. The third part is the file name of the specitic document to be locaied according
to the guery. All the web sites follow the same natters, '

Some of the prominent library related wob sites are

American Library Association . hitp//www.ala org/ _
Library Association{UK) hiip:fhwww fdgroup.co.uk/la. html/
Library of Congress catalogue hiep:/fieweb loc.govicatalog/
Encyclopedia Britannica online hitp:/fwww.ed.com/

OCLC http:/fwww.ocke.org/

BlaiseWeb British Library (UK) hitp://olaiseweb.liuk/

IFLANET: IFLA Canada &Netheriands http:/fwww.nle-bne.cafiflashtip:f/ifla.inist.fr/
Research Libraries Group(RLG) hetp:/fwww.rig.org/ '
Directory’ of Worldwide India '

related resources. http:/fwww hindustan net

Inte'metl bockshop ' Feep Arvwwe bookshop.co.uks

1552 Search Engines and Gateways

It you know the web siie address, you can simply type it" in the browser’s URL and you
are instantly there. If you don’s know the address, don’t worry - vou have a var iety of secarch
engines and gateways, they will search the sitc or information yoir want to have immediatéiy._
Today's popular search engines are Infoseek, HotBor, Lycos, Altavisia, Web Crailer and many
more: They 'he_lp' you to find relevant web sites on the jnternal. There are also some meta-
search engines which help you find the search engines. The web page addresses of soie popular
search engines are - '

Altavista : http:/fwww.aliavista.com/

Infoseck nupwww.2.infossek com/
Lyces httpi/fwww.lyeos.cony
Hotboy http:/fwww hotbot.com/
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Mamma : “http/www.mamme.corn/

~Alltheweb http:/fwww.alltheweb.com/
WebCrawler ' htip/fwww,webcrawker.cony
Whowhere’ http://www.whowhere.com/
Sharewhere http:/fwyew.sharewhere.com/

A Gateway is a computer thal 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 mainframe
or mlc,ro~c0mputem that do not ¢ven share the same routing and protocols (For example,
NetWare to TCP/IP). A gateway coutd also be a computer that transfers posts/files from a
newsgroup to a list and vice-versa. For exampie, if you send a message from your NICNET
or America Online (AOL) account (6 somcone at CompuServe, or elsewhere, then you are
sending messages ‘over different networks of the Internet thlough a gateway. Whois and

WhoWhere are the gateways help vou to find the e-mail addresses of people at the InterNIC site
{the Internet’s Network Information (“cnne,

_ 15.5.3 Searching the Web

There is no qmrrle definitive way to search the web.  Because Net 18 chdngmg 50
rapidly that any compr ehensive listing of sites may become obsolete in no time. Therefore, it is
always better to try several different approaches. Genem]iy, there are two models for finding

spccmc informartion on the web — (1) Searc hing . ﬂ]rounh a Directory, and (ii) Searching with
a Search Engine.

) Searching through a Directory

One of the best directories on the web is the Yahoo site. Yahoo is ormed hievarchically
with site resources edited. It starts with a general topic area and narrows down to a’ more
specific topic. For example, the Health topic shows the topics Medicine, Prugs, Diseascs,
Fitness, etc. If you click on the Medicine link on Iealth:Medicine Page, it leads to other
subtopics  such as Anatomy, Cardiofogy, Medical Schools. cte. If you click on any subtopics,

you can go to the page histings” on that subject hlemmhlcaliy Some important search directories
dI]d th01r web addresses are given below;

AL _ hitpra2z lycos.com/
Excite - htip:Hexcite.com/
WebDircctory http:/www.webdirectiry.com/
Yahoo © . ~ hitp://yahoc.com/

Thus, you can reach topics of interesi to you by more than one .route. You can search the
homcpace of the directories (for example, Yahoo) through keywords. To pu"form a search type
& word or words in the box near ihc top of the Page and then click on the search button, The
search directory quickly returns the list of sites rclatmg in someway or other related to your
keyword. The hypcrlmks‘ will lead you to interesting documents on the Net.
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- contents and author s proﬁle

-

Hy Searchmg the Web with a Searck Engme

\ As you know a search engine is a Web site, de51gned to perform’ searches on the Internet :
Unltke Yahoo, most of the search. engines attempt to include every smg]e page on the Web. -
These entertain éven complteated search queries. Some of the favourlte search engmes are given
mtheSecttonlSSZ : C

You can enter your keyword(s) info the box and chck on the search button The ‘;earch a
- engme will returna Tist of sites ranked in order of their likeness to. match your keywords.
o _-The hyperlmked hstmgs lead: you to interested documents through whloh you can sprf the Internet.

'-":1554 SearchmgofftheWeb ._ 'i- R

“The: web is justapart of the Intemet and there are many resources that re ludden You _
“can explore them through search engines and gateways. However, some of the no -web, resources
“can be even flakier than the web when you are trying to access them Be earef l 1

i) Searching Usenet :

_ _ Usenet and related newsgroups are the pubhc d:seussmn bulletm boards. avallable on
'_-Ithe Internet The news articles that are posted on the Usenet may expire’ aftet some specific
. petiod (may be weeks or months) depending on the news server, DejaNews is probably the best
'search engine to help you search the Usenet for news. When you type word(s) in the.*Search .
For’ box and click on'the Search Button, the search engine will display - a ~a list of articles
containing the word(s) you asked for. The tlems on dtsplay also prowde lmks o the article’s

u} Searchmg Gopherspace _ _.

Before .WWW was mtrodueed Gopher was the easiest way to browse the Internet.
_ Gopher presents a-list of menu items, from which-we have to chose item to- access a document
_ or another men. Gopher sites are not mdexed wrth the major search engines, t\ence we have
to depend on Gopherspace Gophetspace is the set'of all Gopher servers serving the Gopher
- menus and documents. To search - on ' the web, first point. your | browser  at
- gopher: /A}eromca PSi. net/2347/7 11%20%20. When yon can enier keyword(s) in the text box,
the search page wrll llSt an ad hoc Gopher menu with items that mateh your search words.,

- -__ur.) Searr,hmg Umvers:t_'y leranes _
_ Many umversrty llbranes on th., Internet are avatlable on Telnet or Gopher interface
-and henee, they. are ‘not easily reached. via web seareh engines. Howeviy, through Hytelnet
_"programme you can reach the web for an up-lo-date list of university libraris. For - this,

'po_lnt_ your * browser  at http://library.usask. ca/hytelnet/. To look for :aun versity library,
- click. 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 keywordi{s} in text box and press the oearch bultton Thm you -

can have dcoess to OPACS of the umversny hbra,rtes
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vy Searching the daiebases

Many of the reference and full-text databases librarians tsed to aceess through commerciaal
online systems are now avaifable through the Internet. They charge for use of the databa'ses.and,
hence these services require a password and ID to access them. Each service has a telnet
address. For example, the telnet address of some of the commercial vendors are

DIALOG dialég.com

OCLC _ - epic.prod.ocic.org
STN | SC.Cas.org

BRS . brs.ecom

RLIN rlin.sian ford.edu

OEBIT orbit.com

“Uncover is a article defivery source, which covers about 13000 English language tides
which can be accessed on the Internet. It has the most uptodate index. Access to the database is
throtgh journal titie, title of the articles and author’s name. It is managed by the famous publishing
. house Blackwell, Cxford. The web site is fzzrp:f’/www.kt’ac_icwefé.co.uk/!e'bserv/technicaé/
urcoverimi '

15.5.5 Downloading the files

After searching the web and finding the information on the.web, you may feel to download
the files from the Iuternet to your computer. There is a lot of software available on the web
either for free or as shareware. Shareware provides a part of the software for free for évaluating
it, if you decide to keep using it you arc expected to pay for it. There are also software
programiries (for example, application software, games, .anti-visus programmes and'infernet.
- browsers} are updated from tine to " time and new versions are available on the web, '

Different systems on the Internet provide'differ_ent levels of access to their sites. Some .
sites allow their users free access to the ful] range of their services, while others restrict the
users only browse to the menu options. For *xample, the publishers of many bibliographic and -
full-text databases charge for use of their databases. e

Once you find the appropriaté site you can downicad the files using the set procedures.
Many files available for downlouding are compressed and these can be recognised by their file
name extensions (such as Z, gz, zip, .arc, .thz, etc.). You have to use programmes fike
PkUnZip, WinZip and Stuffit, wh_iéh can uncompress many different compression formats. :

. - i

A word of é_aution, be careful when downloading files {rom the Internet, Only take
files from repuiable sources! 1f youl download & file from some unofficial archive, it may
contain 5 virus or other software designed to damage your computer. Always better dewnioad
the files to a floppy disk, ' -
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15.5.6 Information Services

- With this background, let ns now concentrate on the information services|available through

the Intesnet. If T say, Interneris the one stop-shop for an information services - it is not
: eXaggerat’ion - Governments, educational and research institutions, business firms, industries,
- banks, publishers, libraries, non-government oiganisations, and mdmdaa!‘ are now offering
. a varlety of mfmmatlon services through the Lnternei '

A number of activities you can do on the Internet. I Leon and Leon (1998) have listed the
following.
1). - Send and receive e-mail
2y _Wsit' any web site available on Internet
3)" - Read and post articles in nengr_Oup's'
4) .'Download files to your PC
3} Chat with oiher users onling
6) . Access enline multiviedia including radio and video broudcast
7Ty  Play games with gthers cniine globally
S) ..Subscribe to electronic newsletters, c:—rriilils, etc.,
9}  Join contests .
1) Contnibute ar.ticies and other materials
11} Do online shopping o
12) - Post your web sites (including personal web pages)
13y Create an e-mail ID and account for you
14) Use the e-mail eeramder service.
].5) - Find a person’s details
16) Find én. iln:et'itutimi or orc""waﬂmn 3 dctauis

17). Create yonr or youor institution’s/organisation’s home page

i5.6 IRTERN T AN INDEA.

_ Ip Indla the union and state govemment&. have ]aundmd their web siies on-the Internet.
The Nationat Intormalmn Ceutis's web site is very informative and covers information about .
. all the ministries, staie governments, and union tcrri*or'?és, moer Institulions, government
_ policies Census data, current events and many more. Government corporations, national
. boatds,- ‘federations, banks and stock exchanges are also offering very vaiuable mfbrmai;icm '
through the Internet. These include trade inforrhation, access ic dafferent business databases
-and onlme directories of corporate ﬁrms ete
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15.6.1 IMaj@r Crganisations on Internet

If you once surf the Internet, you will notice that it is full of educational and
entertaianent maierial. Almost all the fofeign universitiss, -research:institutions, funding
agencies jike the World Bank, Feod and Agricuiture Organisation (FAO), NGOs share their
vatuable project information through the uternet. Most of the well-known publishers started
offering their publications and journals in the form of electronic publications and electronic
jowrnals. Taia MeGraw-Hill, Elsevier, Academic Press and Sage are now very popular electronic
‘sublishers on the Internet, '

he newspapers and raagazines alt over the world have really gained due to the Internet.
Therefore today, you will find New York Times, The Tribune, The Hindu, The New Indian
Express, Deccarn Chronicle, Andivn Bhoomi {Telugn) and Siasa; {Urdu) on the Internet, You
will also find poputar magazines like Yime, Economisi, India Today, and Frontline on the web.
The major news agencies also need to look ai the Internet for reaching wider audience. Now,
you cai tune to BRC, CNN, All-India Radio (AIR) and Door Drarshan on the Internet.

The Internet based information services are also being used for soctal and economic
development. Today, we have concepts like Government Online, Telemedicine, CyberDoctor;
Wired Villages and Viriual Universities, which are aimed at improving public administration, -
health, agriculivral production and education in the remote places. A kind of commercial
information service is now available online as cyber malfs. wherein you can get whatever
information you waat. It may be aboit a tourist place or details of hotels or yellow pages or
daily news. You can look for bright career opportunity over the Internet.

~ A few indian web sites include

Reserve Bank of India httpfwww.indiaworld com/home/rbi/ -
The Hindu o http://www.indiaserver.com/news/thehindu/thehindu html
Businessiine ntip://www. mdlaeervcr com/news/bline/bline html

Hindu Online ) http.//www.webpaage.comlhmduhndex.htmf

Indian Express ' http://www.express.indiaworld.com/

Economic Times htip://www.economictimes.com/

15,6,;2 Vil;tual Libraries

The Internet has tremendous imipact on the tibraries ail over the wmld As discussed
earlier, you can now access library catalogues of all the major fibraries n the world. Dye to
the Internet technologics the collection, organisation and retrieval of information in the ..
 libraries is 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 virtal libraries without physically visiting them, For example,
Ehe famous libraries available on wcb mclude -

Brm«h Library http:/fwew, pamu hi.ukfaccess!
Eiheary of Congress hitp:/iwww.loc.govi
Vatican Library “http: ﬂ www.software. com/hfd;g-lib/vatlcan htiml
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157 LET US SUM UP

~ Let us recapitulate briefly what has been discussed so far in this unit.

The Internet is a network of thousands of computers scatéered a.crosT; the globe that

allows free exchange of information. The Internet is a network of thousanfls of compuiers

scattered across the globe that allows free exchange of information.

The Intornet was started in 1969 as defense project, namely, ARPANET] in the USA. It

- was developed by US Department of Defence’s (DoD) Advanced Rcsearch Project Agen;y' -

{BRPA).

Internet uses physical connections usually telephone [ines, direct wires, fibre optics, and

satellite transmissions to lnk one computer network to anctier. It requires Internet

. protocols (TCP/1P), Subscrlptlon to ]ntcrncl Service Provider (IS D) Browsers, etc to

. S

. (B- -mail, Telnet, Usenei and TRC), 'md Multlmedla Information Serwces (World Wide

. finding the approprlate web sites for lnformatlon

‘conmnect to the Intemet T

" The Comnmn Internet Services include - Information retrieval services (FTP and Gopher),

Infolmatlon Search Services {WAIS, Archle and Veronica), Communication Services
Web).

For Séarc:hiog the Internet, you need to know the web page address. There are search
engines (such as altavista, hotbot, lycos, infoseek and yahoo}, whuc‘l help the users in

In India too, several govemmental and non-governmental organisatipns as well as
commercial firms have been creating their own web sites and using thon{
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_"'15_.9 ASSIGNMENTS i

‘1) Listout at least ten web sites related to library and information centres. -

2)  Browse through at least two lrbrary web sites in Indla or dny other country and glve your
impressions.

| 15 10 MODEL EXAMINATION QUESTIONS

1 ESSAY QUESTIONS
1) 'De'scribe how you establish a conneetion to the Internet.

2) Expldm briefly the various Common Internet Servrces that are avarlable on the
) Intemet

) erte an essay on how you proceed wrth searchmg the Intemet Illustrate your
' answer with suitable exmples '

4)  Discuss the role of different governmental and non- -governmental orgamsatlons 1n
makmg provrsmn for Internet bas,ed information servrce:,

I SHORT NOTES |
a) Virtual Libraries
'b) . Dial-up Networking
c) G_opher
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UNIT - 16 : LIBRARY EXPERT SYSTEMS

Structure

160 Aims and Objectives

16.1 Intreduction

16.2  Aurtificial Intelligence (Al)

16.2.1 Origin and Development

16.2.2 Basic Components/Elements

16.2.3 Computer Prog,rammmU ‘

16.2.4 Applications 2

16.3 Expert Sysl;emé

163.1 Need and Purpose
16.3.2  Basic Components

16.4 Library Expert Systems

| 16.4.1 Basic Elements
16.4.2 Need and Purpose
16.4.3 Use and Application

16.5 Expert Sy'stems in Information Retrieval
16.5.1 Online Searching/ IR
16.5.2 Expert system search engines
16.5.3  Aitomatic 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 Expest System is a computer programmc that has the knowledge of experts in its
knowledge-base. These computer programmes are capable of performing extremely specialised
‘tasks. and are helpful in problem—eolvmg This unit alms to introduce the concepts —
Artificial Intelhgence {Al) and Expert Systems and their application in 1nformahon retrieval.
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After. studying this urtit, you. should be able .to_

- traee the origln. and development of Al and .expert systems_ ‘
- describe the baslc elemehts of Al and expert systems

- explai'n the computer progmmming systems in Al -

-~ discuss the appllCdthTl of expert systems in LICs with spectal reference o 1nformat10n
retrieval (IR).

- list out various expert system search engines used in IR.

16.1  INTRODUCTION

_ We find that there is a certain level of expemqe available among-its practloners ina ﬁeld
The experts and their expertise are used to advantageously in problem solving s1tuattons as

well as to improve their products and services. Libraries and information centres are not an
exception to this. ‘

Performing certain complex tasks in organisations, such as LICs, requires the know- -
how of the experts and speuallsts Unfortunately, there is usually a shortage of experts..¥f .
these experts leave their organisation, their knowledge or expertise is also taken away by them. .
Since we canmot clone such experts, we may find ways to use their expertise. The challenge 1s
to capture and automate their knowledge to make it available to all those who need it. It 18
extremely difficult to succeed by using  conventional methods of computer programming.
However, the advances in information technology in:recent decades, especially the use of
arttﬁeral 1ntell|gence made it possible to capture the knowledge of experts

16.2 ARTIFICIAL INTELLIGENCE

Accordmg to The New Shorter Oxford Enghsh Dtcttonmy, Art1ﬁcral Intelllgence (AI)

is a field of study that deals w1th the capactty of a machine to stlmulate or surpass mtelltgent
human behavrour :

1621 Origin and Development of AT -

Artificial Intelllgence 15 a ﬁeld of computer science, which tries to explore the
qualitative capabilities of the computers. By devising methods computers can used to perform
tasks that require cognitive abilities. The potential of computers was foreseen by Alan Turing
in 1950. He formulated a" test (named after htm) whereby a machme can be deemed to
perform intelligently as humans. : ' '
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of heuristic search or trial-and-error search was mvented

The. researchers of the same penod. tried to use computers to simulate the. funetlemng of

 the neural nets of the brain. The field was named in 1956 by John McCarthy, who also equipped
it with ‘its lingua franca, a list- -processing programmiang language called, LISP. In late .1950s,

the research in Al concentrated on finding a generai problerni- solvmg techniques. The method

" During the mid-1960s further progress in Al was achieved by ereatmg knowledge-based

- systems. These systems contain interrelated information about a specific doain {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 form 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 19705 " aitificial intelligence had arr rveh as a discipline

that was generating many practical results. In the early 1980s this work led to the establishment:

~of the “fifth-generation 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 aimed at developing
~ the systems with.a capacity of 1 billion logical inferences per second. "’“hls prompted United
-States and European countries to renew their interest in AL

16.2.2 RBasic 'Eiemems of AX

The fundamental approaches to problem-solving through Al are Heuristic Search {or

.drscovery of a solution to a problem), Knowledge representatmn and Inferengce Engines.

The Heuristic search is applied to discover a soiut.ien to a proble'm through a search
among alternative choices. The problem may be ‘winning a chess game or proving a theorem
in logic. It is - done through the disciplined gencration and evaluation of, 2 number of
promising posmblhtres ‘This trial-and- -error process of moving toward a soiutla nis emp[oyed .
There is no algontnm that generates a solution directly. ' -

- Heyristic' search paths-are symbolically iepresented in the form of hierarchical structures,
ca]led a Pymmrd or a Tree. The solution paths run from the initial stage (root node) along the
branches of the tree and terminate on the | leaves {tevminal nodes) called th “goal state”.

-'Heunstlc search limits the solution paths that are considered at any given point to the
- promising ones. Heuristics do not guarantee the optimally of a solution, however, they generally

produce good enough solutions and render problems tractable. Important clasges of problems
—- such as theorem proving, action plannmg for robots, or p]aymg master- lev%l chess — have

been programmed using heurlsm search. .

Knowledge Represenratmn i an imporiant eiement of Ai. The purpese of this is to
orgdmse Tequired information in such a form that Al programmes can readi ly access it to
perform cognitive functiors. Generally, knowledge representation schefnes are classified into
Declarative scherites and P_rocedumf schemes, First one refers to representation of facts and
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assertions, while the later one sefers to actionis: The declarative schemes or object-oriented
schemes include Relational schemes (Semantic network) and Logical schemes. Thus, a -
Knowledge buse is created with semantic networks, in which nodes represent concepts and
links between nodes represent refationships between the ‘concepts. An example of this is the
so called, IS-A fink, which imposes a hierarchy on a network. Thus, if the systermn knows that
a “dog” IS-A “mammal”, the node “dog” inherits all of the properties of the “ma.mma_l"‘-.n_ode, '
while only the speecialising properties of the “dog” need to be stored in the “dog” node.

Inference Engine is another component of Al systems. The structure of -an Inference
engine is related to the knowledge representation method. AT 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, ecalled Resolution, proceeds by refutation; it
combines'the negated statemcat to be proved with a series of statemenis in the knowledge base;
if a contradiction resuits, the original goal statement is proved to be true. Thus, inferences may
be-drawn and new knowltedge 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. : '

£6.2.3 Computer Programmes of Al

The computer programmes of Al are among the largest and most complex programmes
ever developed and used. They consume a lot of time of the systemvdesigners and programmers.
There are two basic general AT system development tools (programming languages), nameiy,
LISP and PROLOG. These toois have béen used largely to answer the programming requirements
of Al angd expert systems. B '

LISP is a practical lst-processing programming  language with recursive function
capability for describing processes and problems. All programmes.and data are written in the
form of éymbojic expressions and they are stored as lst siructures. The items represented in
the {ists are called atoms. In other words, LISP programmes are composed of atoms, groups of
atoms (lists) and groups of lists {expressions). '

PROLOG  (PROgramming in LOgic) is a logic-oriented language developed by
A Colmerarer and PRoussel at the University of Marseiiles Al Laboratory, Further work on
PROLOG was carried at the University of Edinburgh (Gt B'ritain). It 15 basically a theorem:~
-proving system. Originally develeped for natural language processing. PROLOG programm'e_:-;
are composed of facts and rules. S BT

16.2.4 Application of Al

In AT systems, computer programmes are devéloped to perform tasks, such as reasoning,
adopting to new sitwations, and learning new skills: Through ‘these’ programmes, people can
work out how £ use a-tool they have never seen before, they ‘can “recognise faces, and they _
can déaen new languages or how to diagnose diseases. The poetential of AT applications is vast
and it "covea‘ﬁ.'virtually ‘every ‘activity of human intelligence. Al is used mestly in natural
tanguage pmdessing, text processing; speech synihesis, machine’ trapslation, computer-aided
mnstruction, eie, '




Al systems are applied in a number of problem solving situations. AT can offer a diagnosis
~within a medical speciality; analyse the structure of a chemical compound and suggest pathways
for its synthesis; explore the presence of an 6il 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 Shorter Oxford English Dictionary, an Expeft System is “a
computer program into which has been incorporated  the knowledge of experts on a pdrticular
subject so .that non-experts can use it for making decisions, cvaluation or inferences.” An
. expert system captures the knowledge and judgements of a specialist and makes their experience

and expertise available to anyone with computer systems. :

16.3.1 Need and Purpose of Expert Systems

-Expert Systems are a branch of Artificial Intelligence. They are Knowledge-based systems
and their database stores a description of decision-making skills of human experts in some
domain of performance, such as medical image interpretation, taxation, onfiguration of
computer system hardware, troubleshooting of malfunctioning equipment, etc. The purpose of
designing_expert systems is the desire to rephicate the scarce, unstructured, poorly documented
and empirical knowledge of a few specialists so that it can be readily used by others. Lxpert
systeras relieves the specialists from the routive tasks enabling them to devote more time to
strategic growth of the organisation. Thus, éxpert systems can enhance decisiofi-making power,
ensure consistent and speedy decisions,. improve job satisfaction and rels%ve pressure on
EXperts, 1Improve efhc;ency of workforce, reduce costs, save manpower, mc1e’1 e flexibility, etc.

i6.3.2 Components of an Expert System
Expert systems have three major 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:

) a database (called the knowledce—basp) cmsmtmo of axioms (facts} and|rules for makmg
inferences from tht:bt‘ facts: and

2 3) . a computer programme (dubbed the inference engine) that executes the inference-making
' process: - ' '

In Expert Systerns the concepis and knowledge about the domain (knéw!cdge-base)
are stored as sets of facts and rules as follows: IF (condition) —> THEN {ac¢tion)

The knowledge-base is an interconnected act of pattern-coded hypothe js, observations

and rules developed' by the Knowledge Enginaer (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 dlSO collaborates with the specialists for conductmg user studies and user
: mouclmLr '

’_l"he' knowledge basc is-a linked structure of rules that the human expert applies, often
intuitively, in problem solving. The process of acquiring such knowledge typically has three
phases: ' '

1) a funcuional analysis of the environment, users and tasks performed by the expeit;

2)  identification of concepts of the domain of expertise and their classification according
o various relationships; and

3 an interview, either by human or automated techniques, of the expert(s) in action.

The results of the above steps are transiated into so-called production rules (of the form
“IF condition x exists, THEN action y follows™) and stored in the knowledge base. Chains of
production rules form the basis for the automated deductive capabilities of expert systems.

An Inference Engine, usually written in high-level programming language, acts as an
Interpreter. Infer rance 15 pettormed through cither forward chaining (moving from the condltlons _
to the. conclusion) or backward chaining (hypotncsmng a conclusion and moving toward
the appropriate rules and presented data). The ability 1o produce frmitful hypotheses (abductive
reasoning), much like the human thought process known as a “leap of imagination”.

‘Bxpert systems cannot handle unanticipated events, but they can evolve with usage.
Current expert systems are incapable of inductive inference; that is to say, they cannot generalise.
The generalisation process is controlled by meta-heuristic knowledge, i.e., knowledge about the -
formation of new knowledge). Because humians also fearn much by analogy, researchers are
vestigating  methods that will permit programaies to simulate human learning. Like humzm‘;
the best expert systems al<o leatn from experiences.

Traditionally, library and information centres deal with classification, catalogu'm?.
mdexmg, thesauri building, etc activitizs, With the introduciion of information technology v
LICs, the scenario of their activities and services have been changed completely. Now the
lbrary expert systems add still another phase of further development.

16.4 LIBRARY EXPERT SYSTEMS

I recent yeairs, librarians too have started showing a {ot of interest in developing expert
systems to unprove their seevices. Bxpert systems research is o field of Al ‘that tries to
desigin intelfigent computer systems with built-in expertise of human spectaliss in a specific
domain of knowledge and aiso use these concepts for problem soiving. '



16.4.1 Basic Elements of Library Expert Systems

The basic elements/components of AT (Section 16.2.2) and Expert Systems (Section
16.3.2) are apphicable to library expert systems. Let re-examine these elements here in the
context of library and informaiion centres. Expert systems are. compufer programines

-composed of aknowledge base (specific domain of knowledge) that contai
supplied by a human expert (a CpCCldllbt) An inference engine applies

s the mformdtmn_
the appropriate

~information from the knowledge base to a specific problem. At preseni there are three

commoen formats (namely, semantic nets, frames and production systems) fo
information in a knowledge base. Let try to understand these concepts in lhe
and mformatlon science.

Semantic nets ai‘e the networks that denote objects and their rel'ationship

representing the
roniext of library

s. A location with

a library may form a semantic net. The objects -wirthin the location and their relations are

described Information about the objects in the semantic nets éould be retrieved
of queries using an mfen :nce enging. (A partial representdtion of semantic
ﬁgure 1

. X tederal government publications
' [ ' P '
- HAS_SUDOCS_NUMBER ARE
Congressional Record :

|
| .
123,142 — ON_MAP_AT ——
-
LOCATION 1S,
i
ist Floor, North Wing

Figure- 1 Semantu. Nets

IS-A — federal

through execution
nets is' shown in

document(s)

Sozgrce. Encydopedm of Library and Informanon Science (Vol. 60.; p. 203 )

Frames are modular in structure. Thcy lend themselves more readily to database
encoding. For example, a specimen structure of a frame and its object information for the

semantlc net (ﬁgurf: i) are as follows:

Generic LOCATION frame

Description: NAME of requested | ocation
_ Position: "DESCRIPTION of location,
Map coordinates: X, Y on map display Z

The inference engine fills the slots (description, position, map coordipates, etc) in the

frames in order to reach a solution to-the problem. For example:
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' 'i)ocuments LOCATION frame

Description: Government publications
. Posifion: s - 1st Floor, North Wing _
Map coordinates: 123, 14 on map display 2

Production Systems are the most common forms of know.ledge representation. They are
corposed of condition-action rules (iF — THEN pattern). The inference engine applies the .

‘appropriate rules from the knowledge base to solve a specific problemn. Librarians unknowingly

use these rules every day. For example, a user needs a journal article contributed by a certain
author, but the location of the article is unknown. Then librarian would know to look in a
pertodical index. This may be expressed as an IF-THEN rule:

-1F the itemn is located in a periodical
THEN consult a pertodical index

1642 Need for Expert Systems in LICs

Library experts generally use their common knowledge in developing, maintaining
and expressing their expertise, In many siiuations problerms are not that simple to fit them to
mere IE-THEN expressions. Librarians have to use their innovation and creativity, besides
their professional knowledge.and experience to deal with the problems. They have to make

-new rules.to suit the complex situations and d'evel()p'use_ful expert systems using tools that

are currently avatlable,

Librarians have to deal with complex problems in administering their libraries and.
information centres on daily basis. They face problems with regard to administration (budgeting,
staff, planning, etc), technical services {cataioguing, classification, collection development, etc)

“and wser services. Expert systems could be designed and used to tackle these problems.

16.4.3 Use and Application of Library Expert Systems

Library expert systems _cou[d be he]pful in assisting the librarians in makin_g_ 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.

1) Badgeting: Expert systems are vseful in the problem sttuations leading to IF there is a
bu'dgel cut, THEN to determine — What items o cut and by how much? Shall ‘staff be
reduced? Shouid subscriptions to serials be cancelled? Which serials to be cut? Will
there be any money to buy books or equipment? How much money be' spared for
maintenance? o P

2y Staff Management: Expert systems are helpful “in recruiting, promoting, transferring
as well as'controiling the staff. For example, IF a staff member to be recruited/promoted,
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3)

4)

5)

6).

2y

THEN determine how much weightage to be given to qualifications, experience and
references, and how to evaluate the quality and quantity of work produced?.

Planmng Expert systems have been using in designing library buildings, pianmnc for
remodelmg, providing new facilities, etc. It also helps in determing the proper locations -
for circulation desk, photocopying equipment and OPAC terminals. Expert systems

. may be developed for planning of any task in a library, but one should keep in rnind that

it is expensive and {ime consuming.

Ser:ials Management: Serials management in large librasies is a difficult task as their
prices escalate from time to time, publication of new serials, issuing of serials in print
and electronic formats, etc. Often librarians have to face sericus problems with regard to
budget cuts. For example, IF a serial is cancelled. THFN the faculty members will be
upset. Librarians have to weigh the value of serial titles to the department, stud/ its usage,

" calculate the cost involved, and other factors before making .any changes in the

subscriptions. FExpert systems are extremely useful in assisting the librarians in making
decisions. :

Collection Development: Creating a collection development expert systein for geneval
academic fibraries is a more complicated task. These libraries hold matenals on varied
subject areas for uscrs of different ediucational pursuits in & number of schools/
departments. However, the attempts 1o build expert systems for processing of gifts
were successful. Here, there are only two possible outcomes (yes of no) to the question

“of whether to keep a gift or not.

Cataloguing: Expert systems have been developed  to create MARC records. Efforts
have also been made fo develop chta]osruing expert sysiems based on the rules of AACR2,
but it usefulness was limited because such systems had no means of interpreting the
rules. In identifying authors, titles, series, etc., cataloguers use their personal experience
in dpplymg appropriate rules. Many experts feel that the rules in AACR2 are insutficient -
for ‘developing a competent cataloguing expert systems. Therefore, much emphasis need

“to be given in developing the cataloguing rules. Research work is in progress for the

development of systems for assigning subject headings. Some of the major pmjécts of
developing expert system cataloging tools inclade SKICAT (tools to analyse and exploie
large ‘catalogue databases), CLARR (1o assist in MARC ficid validation), Projezt
DELICAT (to detect errors in library catajognes and drawing these to the attention. of
library staf), ete. |

Classification: Classtfication of library materials requires broad knowledge in order to
accurately . assign call numbers. Usoaily librarians rely on title, table of contents, an
indexes to ascertain the subject area. Expert systems find it extremely difficult to deal
w1th_new sub]ect areas, non-representative titles, and synonymous terms. Therefore,
research in this area is marginally successful.
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8}  User Services: Research is underway to de\f?elop eipert 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, Lheful exme systeims for reference are still in their mfanc,y :

9)  Patent Search: Another dpp]lCcltIOn of expert systems research i 15 Patents Search. The .
Engineering Library of the University of Texas developed a %yxtem which guides the
users through the process of a patenl search. The Patent Scarch Tutona] 15 avalldble.'
throngh the Inu,mc[ since 1997,

As an online intermediary, expert systems have constructed for searches and to select.
appropriate databases for non- experiencud searchers. Let us discuss this in detail in the next
section.

16.5 LXPERT SYSTEMS IN INFORMATION 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 \ummausmﬁ and subject dnalyslﬁ

16.5.1 Onlinie Searching and Expert Systems

Many expert systems have been created in recent fimes with an intention o provide
assistance to searching databases or hosts. This will eliminate or release the human search
1|1term(,d1dry from the more routine aspects. This has become necessary because users often

encounter certain ploblem‘; when formulating a subject search. Suah common difficalties may
be identified as: :

1) Maiching subject search terms to those found in the online or  database system;
2)  Increasing or decreasing their search results;
3)  Undesstanding the organization 0'[" the database or online System, and

4)  Recognizing the relevant documunts Gther- than those retrieved, which have been
scattered in the system due to mterdlsuphnary nature or other characteristics.

Studies on databasc searching reveal that about 60 percent of. online cqtaloguc searches -
are for xubject information and difficulty in subject searching 1s the most important smgle
factor in user dissatisfaction. The reason for this may be that most the existing database
bystems pl'lce the. bmden of search fermulation, reformulation and ewaluallon on the user

Tlddmomlly 5evela! thhmqucs are app]led to as‘mt lhe uscrs in qearchmg The major
ones are:
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1y  Boolean Searching: Usmg the words ¢ and” “or” and “not” to narrow an:L expand search
' quenes C _ o |

2y Fufzy Boolean or “Best Maich” Searching: All the documents con‘[ainirrg search terms
© . are displayed in ranked order, with the documents most closely matjhmg ihe user’s
query shown first; and

3)  Automatic Search Sequencing (Query Expansion): When an initial search does not produce
- adequate results, the system reformulates the search using its online thesauyus untilf desired .
-results - are achieved.

The above techniques help searchers to retrieve documents based on keywords of the
- user’s query rather than on concepts. The retrieval systems do not provide inLtruction_-on the .
undf_:rlyihg principles of search formulation, This causes users” farlnre at searching and retrieval
“systems. Therefore, expert systems have tremendous potential to aid vsers

complicated issues, ‘

1th these more

The need for development of expest systems to assist the users have ljneen realised by
the database designers and information scientists. Much attention has been paid in recent times
to develop expert systems as intelligent front ends and back ends for online databases. With
the creation of expert systems 'the online databases would become more user-friendly. These
Sys.tems'assist users with the inteilectual processes {ie. conceptualisation of the search topic,
structuring of the search logic, and inter_préting and refining results) of online|searching. The
crux of the problem hes i guiding the users through their search strategy. The expért
system engages the users in the search process by presenting alternatives to the search words
the user has chosen, surveying the user’s satisfaction with the outpui and thea using that
information to-guide him in narrowing or broadening his search till he gets desired information
from the search. This resulted in the creation of expert iniermediary systems.

An expert intermediary system or experl retrieval assistance system is ong that embodies
within it the knowledge and skills.of a librarian. or “search intermediary” fot carrying out
online: searrhes in bibliographic databases. An expert intermediary sy%tam iffers from the
other kinds of expert systems in {wo aspects:

1) Fhe expert mtermediary system is concerped with indivect access to nformation. Tts
expertise is ceniered on the techniques for rétrieving references to dgcumients rather
' 1hzm actually deducing anri providing facts.

2)  The domam or subjert coverage of the :ctneval syster s usnaily wider than for a
' thl{,dl expert system.

.Many expert mtmmcdxary sysiems huove been developed  for inform ah{m retnewu
purposes They deal - wﬂh abstracts or articles of full-text jovinals.

Extumples: of Fxpert Sy:»‘te:ms used in Online 1R




Seme examples of emstmg or developmg applwatlom of Al and expert systems to
oniine scar\,hmg mclude

1)  CANSEARCH.

CANSEARCH is a rule-based expert syster designed to aid doctors in searching the
MEDLINE database for information on cancer therapy. The system’s success is attributed to
its menu-driven touch screens, its limited domain and its expert user population.

2)  ANSWERMAN

 Answerman is aready-reference system. developed by the National Agriculture Library -
(USA) that uses forward chaming to provide answers to user queries from a knowledge base
consisting of facts from agriculture reference hooks.

3} ORA

ORA is a system that uses forward chaining 1o pose a set of questions to the user and
recommend  an  appropriate reference source. This sy%tem was tested at the University of
Waterloo. ;

4 PLEXUS .

PLEXUS s an expert system developed by the Umvcmty of London, designed to direct
users toward literature on gardening. Quericés are eniered in natural language and revised
Iautomattctﬂly and through user-system dialog. The system collects  data  about the user’s
searching ability Lmd; gardening experience to incorporate user modelmg mmto its interactions.

5 PR

PR is o system designed to provide a'user with & & variety of means to access information
- from a database on computer science. The user provides a Boolean search, a relevant document
or a natural ]dngua;_.,c, inquiry. In turn, the computer presents a -list of relevant search terms for
the user io choose from. If desired results are not achieved, ‘the system is able to reformulate
its techmque to include related terms.

6) SCISOR

SCISOR s a system desl ned to match fiatural- -language inquiries about. corporate
acquisitions and mergers and match them with conceptual representations of news blOTIBS in its
database. This system Is attached to the Dow Jones online financial service. '

16.5.2 _E?Cxperii Systers Search Engines

Therc are aew‘:al expert system search engines developed o assist the users of online
searching and emormmmn a..,meval fmm the databases. Im us study the major search engines
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that are in vogue. (Information about the AI/Expert Systems and the search engines has been
retrieved from the Internet sites using the search engine: http//www.ramma.cqm) .

1) Excite

The Excite search engine is powered by Intelligent Conccpt Extraction - (ICE), a
technology that uses advanced algorithms to retrieve documents and score them based on
relevancy of their concepts. Excite’s classification scheme 15 driven by statisfical analysis of
‘the documents themselves and the assumption that words that frequently appear together are
related. When a new document appears on the Web, ICE analyzes the reiatiPnship between.
the site’s text words and learns news associations. 1CE uses . the assmciafions to retrieve
documents containing concepts relevant to user queries, whether or not that document contains
the search keywords. - '

Excite reports that its method is as effective in terms of recall and precision as Latent
Semantic Tndexing, but is faster and more efficient. The amount of time necepsary for Excite
to perform a search will remain constant, even as the web grows exponent ally,

.Additional'feat_ures of the ICE system include:

- Query By Example, which allows users to access documents that are similar to a document
they find particularly relevant; '

Automaﬁc-Subject Grouping, which allows users to clarify their search topic if their
keyword has multiple meanings;

Automatic Abstracting, the system’s ability to select sentences that are relevant to a
“document’s concept and display them to aid the user’s process of evatuation.

2) HotBot

) Inktorfli, ‘the search engine behind HotBot, is one of the first réal—wyor]d applications
to exploit multi-machine paraliel computing. Orher systems are constrained ?y the storage of -
" their database on one large computer. If an increasing user base and body of information

neces_sitatcs the addition of another computer, the information on the first computer must be

' duplicﬁt’ed on the second. By employing a database system whose informaticn is designed to
‘be stored in several linked computers, Inktomi avoids this prob'lf’:m. The result is a fast, Jow-
cost system’ with outstandiﬁg grawth poténtial. ' .

- Inktomi is able to produce detailed reports for its advertisers by tracking the sites visited

most often by its nsers. The information is used for data mining (INSERT) and|decision support
analysis. ' o
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3y Conlext
Oracle’s ConText uses a combmatlon of hierarchical indexing, natural Ianguage processing,
and machme learning to automatically class1fy web documents. ConText has devoted more than

100 personfyears to building a knowledge classification scheme, and supplemented the resulting
information with automatic statistical and document analysis technigues.

16.5.3 Automatic Summarizing

Another application of expert systems research is Automatic Summarising, Automatic
suminarising 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 necd for automatic summarising has h:,(,n felt with the exploslon ofliteratme The -
Iibraries are often overwhelmed by the volumie of materia! they acquired. They must catatogue
and make available to the public in a short tir e. A con puter  programme that can write -
coherent and meaningful summaries of textual material is a solution to the problem.

Much  of Auwomatic Summarising relies on  Natural Language Processing. Nataral
Languiage Processing is what a computer does when it mzkes syntactical and semantic sense of °
non-inathematical language. A computer that can do this must understand abstract hnguistic
formulae as well as general meamnc*ful contexts. Artificial Intefligence pregrammes use
different techniques to analyse the natural } ianguage. The major techniques used in analysis and
,g,cnualion of responses are briefly discussed below: '

One technigue involves instructing the computer to look for kevwords and mampu]ate
them according to pre-programmed _pattern ruies.

Another tcchmquc instructs the (.omputer to analyse the way the words in cach senience
are related to one another. Then, each word s assigned a meamno according to the sernantic
knowledge previously applied to the computer. : :

A third tcchmque relies mostly_on knowledge. The computer examines the text and
determines what category of action each sentence (or idea) falls into. Then, the compu[er
makes sense of the text under broader domain knowledge it has already been supplied.

The fesult of all thesc operations is that the computer generates a response in natural
language that makes sense. glammauca]ly and semantically to the user.

_ ﬁ\ulomam Summansmﬂ systems draw knowledge from a \de'lCty of disciplines, besu:!es
computer science. Computer science, of course, provides the skills needed to use the computer
to the best of its technical ability. A knowledge of human cognition helps us understand how-
we sumrnarize, thereby suggesting 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 Automatic Summarising systems. Investigation into the way we
psychologically understand text has addressed the u:)mpiex problem. of congext and computer
comprehenston. . : '



The success of the machine generated summary depends much on diffegent factors, such
as the characteristics of the material and the purpose of the summary.

The essen‘ual characteust}cs of the material to be subm;fted io the computer for aulomanc
summarlsmg are:

'FORMAT (size and structure of the text)
* TOPIC (the general topic and the degree of 'sﬁcci.aiiza{ion)

NUMBER (whether the input is a single item or a set of items}
“The purpose of the summary:

CONTEXT (the sﬁtu‘ation in which the summary will be us_c.d)

AUDIENCE (the p‘éaple who will be using the summary)
- FUNCTION (what the summary wiil be used for)
" The result of work done by the automatic processing systgm: '

. 'CLAQSIFICATION (thP kmd of mdtenal it is)
PRESENTATION (the way the summary is formatted)

LINGUISTIC STRUC_TURE (the grammar of the summary}

In. order for Automatlc Summdrlsmg sy‘ziems to be mere successful, they must be user-
' fu,end]y Research on adapting mteractwc Programs to users Is il progress.

16.5.4 Autpmatic 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 assigned code, if necessary. The terms or cedes thus selected arc
treated as access points for the information search. In manual indexing human analysists need
o undesstand the topic or content of informdtion in the documents.

The automated systems rely on the extraction and mampulatmn of keywords [‘hey
employ two types of rules in subje::t indexing :
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1) the human analyliét compiles a list of keywords of potential interest; this list is compared
‘by the computer with each .wdrd in the text of the c_iocument; if 2 keyword appea'r's, the. :
fact is recorded, and these selected words comprise the index entry for the documént‘;'l
and | ' : :

S
-2y the human analysist compiles a list of words that are NOT" to be selected for indexing |
(such as stop. Words); ‘autornated applications then count the .number_ of times specific
“words appear in a-document, and the most frequently-apﬁearing.__\}vords are selected for
indexing.’ ' o |

. the automatic indexing systems which were tested in the 1960s were partially successful
when the queries were strasghtforward - and domain-specific, and the collections had to’ be .
small, S ' ' o

" The systems of the 1970s focussed mainiyz'on the inquirer’s approach rather than the
power to manipuiate documents, Designers of automatic indexing systems need to understand .
how questions were asked and whai assumptions lay behind those questions. An other inherent
problem with the indexing systems is that of the context dependent meaning of certain words.
Expert systeris have been developed taking these aspects into cdnéiderétion.

j

One  promising ficld of Al and expert systems rescarch with-implications for online. -
-searching is Latent Semantic Indexing. Latent Semantic Indexihg is an approac'h used in natural
language processing. The expert systems create a geomelric representation of words within a
document, reduces these symbols to a matrix and then analyses them mathematically to find
correlations between the words.- These correlations are used to find the documents that are .
_related | tn concept (o documents requésted by a searcher, whether or not they contain til_é
original keywords. | N ' o

16.6 LET US-SUM UP

N Let us fecapitulafe bricfly what has been discussed so far in. this unit.

ko Arti_ﬁcial_ Intelligence (A) is a field of study that deals with the capacity of a machiue
to stimulate or surpass intelligent human behaviour. :

.
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¥ The fundémental épproaches to problem-solving through Al are Heuristic Search (or

discovery of a solution to’ a problem), Knowledge representation and Inference Engines.

* Expert Systems are a branch of Artificial Intelligence. They are Knowledge-based systemns
and their database stores a description of decision-making skills of hyman experts ir
some ‘domain of knowledge. Expert sysiems are applied in the fields, such as medical
image interpretation, taxation, ¢onfiguration of computer systems; troubleshooting of

malfunctioning equipraent, ¢tc.

* Expert systems cai be applied to various problems faced by librarians| with regard ic
administration (budgeting, staff, plannmng, etc), technical services (cataloguing,
' classification, collection development, etcy and user services. ' T
#

An expert intermediary system or expert retrieval -assistance system is one that emnbodies’
within it the knowledge and skills of & librarian or “search intevmegtary” fir warcying
-out online searches i bibliographic databases.: '
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168 MODEL EXAMINATION QUESTIONS

I ESSAY QUESTIONS
1y Define .Artiﬁcia] Intelligence and describe its origin and development.

2)  Explain the basic elements and computer programming systems of Al and expert
systems. '

3) What do you undersiand by lerdly Expert Systems 7 Explain ifs dppllcatlon o
- various operations in LICs.

4)  Trace the role of expert systeims in online information searching and retrieval.
 SHORT NOTES

a)  Search Engines

b)  Expert In'.termediary Systems

¢} Latent Sema. tic Indexing
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