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UDC Seminar 2009: an overview
Aida Slavic & Maria Inês Cordeiro
Conference Programme Chairs
UDC Consortium

UDC Seminars’ background
Following the first UDC Seminar that took place on 4-5 June 2007, the proceedings of which are
published as an annex to Extensions and Corrections to the UDC 29 (2007), it is with great pleasure
that we now introduce the proceedings of the second in the series of what are now biennial UDC
conferences.
These conferences are organized by the UDC Consortium and their titles honour the first two
international UDC Seminars that took place in 1968 and 1970, in Copenhagen and Frankfurt
respectively. We often refer to the first two as the ‘famous UDC seminars’ as they were the first to
address the issues of classification use online, ahead of their time and pushing at the boundaries
of research. The Copenhagen and Frankfurt seminars left their mark on classification research for
decades. In many ways they represent a milestone in the evolution of library classification and they
brought awareness of the role bibliographic classifications could play in the world of computers
and online retrieval. The first event, from 1968, entitled First Seminar on UDC in a Mechanized
Retrieval System was conducted by Robert Freeman and Pauline Atherton (now Cochrane) who
presented not only their implementation of UDC in a mechanized retrieval system but suggested
the following steps for the future: improvement of the theory of the use of UDC; preparation
and publication of more editions; developments of standard machine-readable cataloguing
information and efforts towards having UDC included in both experimental and operational
systems; enlisting the support of large number of users in the maintenance of the schedules;
continuing exploration of the use of UDC as a switching tool in international information systems;
and investigation of the possibility of a concordance between UDC and thesauri. The seminar was
exhorted by the participants as “WIN with the UDC”, W-I-N being an acronym for World Information
Network (see Proceedings of First Seminar on UDC.... 1968).
The Frankfurt conference that followed in 1970 brought presentations from a number of operational
systems, using UDC in the SDI and IR service, e.g. automation of the UDC-based Boreal Institute
Library in Edmonton, Canada; the planned new Bibliothèque des Halles in Paris; the Research
Centre systems within the General Steels Division of the British Steel Corporation in Scotland etc.
It contained papers and discussions on the potential role of UDC in combination with thesauri,
descriptor lists and indexes of KWIC and KWOC types. But the Frankfurt seminar will probably be
remembered for the proposals by Helmut Arntz for the reform and reconstruction of the UDC based
on free facets and even more so by the seminal research by Ingetraut Dahlberg. Dahlberg proposed
a very detailed and comprehensive framework for the reorganization of the UDC on the principle
of facet analysis and the simplification of the scheme with respect to the general categories, the
symbols used and the rules for syntagmatic organization taking into account the implications of
computer technology with possible changes in the layout and editions of a new UDC.
When organizing the 2009 Seminar, we were both humbled and inspired by the quality and
significance of the first two seminars and our desire was to bring UDC again to the fore-front
of classification and information retrieval development. With the Web, and especially the web
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of linked data, the prospects of classifications’ applications are changing again and we regret
that neither Pauline Cochrane nor Ingetraut Dahlberg were able to attend our conference to
be present at yet another milestone for bibliographic classification. However, we received the
warmest wishes for the success of our conference from both of them.

Conference
The International UDC Seminar 2009 “Classification at a Crossroads - multiple directions to
usability” took place in the Koninklijke Bibliotheek in The Hague on 29-30 October 2009. It was
a truly international event as it attracted 135 delegates from 32 countries comprising librarians,
LIS lecturers, researchers, information consultants, Web technologists and indexing specialists.
Koninklijke Bibliotheek proved to be an excellent venue not least because of the library’s
proximity to the Central station, which is frequented by trains from Amsterdam airport every
thirty minutes, but also because The Hague is a very pleasant city for walks, informal dining and
museum visits. The conference room provided by the co-organizer, The Koninklijke Bibliotheek,
was equipped to a high standard and supported by very professional library staff. The entire
conference was recorded and we also had a small exhibition space to show and sell UDC editions.
Ergon Verlag had a stand selling books from their Advances in Knowledge organization series and
EmeraldInsight also had an exhibition stand. Although two days was a relatively short time, the
conference offered an opportunity for networking and exchanging ideas about future projects.
The UDC Seminar 2009 was opened by the UDC Consortium chairman Alan Hopkinson who
thanked the organizing team and welcomed speakers and delegates. Perry Morree of the
Koninklijke Bibliotheek greeted the conference on behalf of the hosting institution.

Programme
The conference focused on technological aspects of using, sharing and accessing classification
schemes in an online environment. The programme consisted of 22 talks covering various
applications of classification and addressed general issues of the role of classification in
information discovery. The potential of classification in the context of new web standards,
semantic technologies or, as is nowadays more frequently termed, a ‘linked data’ environment,
was explored. Talks were organized into six sessions: Classifying Web resources (chair by Wouter
Schallier); Classification and thesauri (chaired by Gerhard Riesthuis); Classification frameworks,
concepts, structure and relationships (chaired by Peter Ohly); Classification and the Semantic Web
(chaired by Dagobert Soergel); New approaches to classification (chaired by Vanda Broughton)
and Classification in library networks (chaired by Ia McIlwaine).
Highlights of the conference were the two keynote addresses by Professor Dagobert Soergel
(University of Maryland), a well known expert in indexing and information retrieval and by Dan
Brickley (Vrije Unversiteit, Amsterdam), a World Wide Web standards developer, technologist and
researcher. Professor Soergel opened the first day of the conference with a well thought-out and
informative overview of information seeking scenarios which raise the need for classificatory
knowledge structures. Using an abundance of examples he illustrated how classification can
help disambiguate and instruct users, and demonstrated its potential within software-based
solutions to improve semantic search expansion in information retrieval. Opening the second
day, Dan Brickley’s talk took the viewpoint of a proverbial ‘crossroads’ and provided in his own
words a “webby perspective on subject classification and its place in the World Wide Web”. He
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gave a broader picture of the Web information space, its dynamics and the driving philosophy
behind it, explaining what we can learn from the short history of the Web and how this applies
to classification. According to Dan, the value and future of classification schemes will depend on
their openness in terms of sharing classification expertise outside the bibliographic domain as
well as providing access to classification data using web technology standards.
Open access to classification data was a recurring topic during the conference. Jakob Voss
approached the subject by comparing the idea behind Paul Otlet’s Mundaneum, which gave
rise to the development of UDC, to that of Wikipedia. Gordon Dunsire reinforced this idea of
globalization and network sharing of resources with practical aspects and solutions for sharing,
linking and using knowledge organization systems in the networked environment. Ceri Binding,
Devika Madalli and Antoine Isaac went into more detail with respect to vocabulary sharing
standards, SKOS specifically, giving examples of developments in these matters and highlighting
the technical issues involved.
The scope and technicalities of automatic classification applications was addressed by Anders
Ardo while Linda Kerr, from Intute, gave an overview of her long experience and evolution in
the policy and practice of using vocabularies in indexing web resources. Practical experiences
in linking thesaurus and classification systems were discussed in three talks (Francu & Sabo, Van
Doorn & Polman and Hajdu-Barat). Stella Dextre Clarke presented an update on the new ISO
25964 standard for structured vocabularies and the extent to which it deals with classifications.
While the conference was in general more concerned with technology, talks by Broughton, Gnoli
and also by Boteram & Hubrich took more theoretical views on some underlying structural issues
and potentials related to classification schemes. Towards the end of the conference reports were
presented on research into classification interfaces (V. Osinska), classification’s relation to social
tagging (A. Sauperl) and shifts in the practice of using classification in the organization of physical
collections (P. Cousson). Finally, the role of classification in national library and information
networks was addressed by D. Rozman and M. Balikova, on national subject authority control,
and R. San Segundo, on the links between classification and national subject heading systems.
The Panel discussion at the end provided an opportunity for librarians and classification
developers to discuss the future and sustainability of classification schemes based on traditional
publishing models. The metaphor of a crossroads seems to illustrate the situation of the library
community and bibliographic model of information services. Web technology, however, is clearly
going down the path of linked data with little interest in isolated systems and silos of data within
any single domain. The conference showed clear evidence of the interest of the Web community
in classification and how to make use of it - but little or nothing can be done until classification
data is openly disclosed to software that can process them and relate them to resources on the
open Web.
A dominant feature of the conference was the interactions between ‘technologists’ and traditional
indexers and librarians who found an opportunity to discuss and exchange views in many
different aspects of subject access. Very positive and enthusiastic feedback was received from
both attendees and speakers, all confirming their lasting interest in subject indexing matters.
It was a great honour to serve as the programme chairs for this conference. We feel that we
have fulfilled the objective - to organize an interesting, timely and outward looking meeting to
foster the exchange of ideas relevant not only for the UDC but for bibliographic classifications in
general. Enthused with the success of this conference we are looking forward to organizing our
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next UDC Seminar in October 2011, setting UDC firmly on the path it has followed from its very
creation: as a ground-breaking and leading knowledge organization system.

UDC Seminar 2009 Proceedings
The main intention of the programme committee was to revive interest in and widen the
discussion of classification matters. The conference did not focus on UDC alone but rather on
issues and problems facing every bibliographic classification. This was also the reason why we
invited key speakers for certain topics irrespective of their desire to submit any written output.
We hoped that the slides and MP3 recordings published at http://www.udcc.org/seminar2009/
programme.htm will help all those interested in the subject. For reasons of wider dissemination
we have arranged for a selection of nine conference papers to be published in the Knowledge
Organization journal, volume 37 (2010). Regrettably, the journal’s policy does not permit any prepublication of papers and hence we were not able to reproduce any of those here. However,
the full paper reference is provided next to the paper abstract where appropriate and extended
abstracts were provided for three papers from that selection. We hope that these proceedings,
as they are, will provide a good overview of the conference.

Past UDC Conferences
First Seminar on UDC in a Mechanized Retrieval System (1969) conducted by R. R. Freeman and
P. Atherton, Copenhagen, 2th[nd]-6th September, 1968 : proceedings. Edited by R. MolgaardHansen, M. Rigby. Copenhagen : Danish Centre for Documentation, 1969. (FID/CR Report no 9).
Second Seminar on UDC in Mechanized Information Systems (1971) conducted by R. R. Freeman,
Frankfurt, 1st-5th June, 1970 : proceedings. Edited by R. Molgaard-Hansen, M. Westring-Nielsen.
Copenhagen : Danish Centre for Documentation, 1971. (FID/CR Report no 11).
International Symposium. UDC in Relation to other Indexing Languages, Herceg Novi, Yugoslavia,
28 June-1 July, 1971. Proceedings, Belgrade: Yugoslav Center for Technical and Scientific
Documentation; The Hague: FID, 1972.
Proceedings of the International Seminar “Information Access for the Global Community”, 4-5
June 2007, The Hague. In: Extensions and Corrections to the UDC, 29 (2007), pp. 159-316.
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Illuminating chaos: using classification
to harness the Web: keynote address
Dagobert Soergel
University of Buffalo (United States)

Abstract
The Web is a chaotic place, even more so with the appearance of Wikis, blogs, and social tagging
“in the wild”. This talk aims at providing a vision of the many ways classification can help.
The first part will illustrate through a number of examples how classification - construed broadly
as any approach to creating meaningful structure - can help with putting the vast amount of
information on the Web to better use. People need meaningful classification to help them formulate queries, computer systems need either controlled vocabulary indexing (produced by people
or automatically) or a semantic structure for mapping a semantic query into a free-text (Google)
query for better retrieval. The huge amount of labour that goes into social tagging can be applied more effectively through gentle guidance, and the user-generated tags can be organized
into a structure for easier search. Both people and computer systems need semantics to make
sense of information once it is found.
The second part will address the chaos of the many partially overlapping ontologies and other
Knowledge Organization Systems that run wild on the Web. It will introduce the conceptual hub
approach to KOS mapping that also provides the basis for universal facet-based search of the
Web.
Dagobert Soergel is Professor at the College of Information Studies, University of Maryland and in the
Department of Library and Information Studies, Graduate School of Education, University at Buffalo.
He has been an Information Technology and Services Consultant since 1970 and has been working
in the area of IR, specifically classification (taxonomy, ontologies) and thesauri, for over 40 years. He
is the author of a number of papers and textbooks in the field of indexing and information retrieval.
Dr. Soergel is the recipient of the Award of Merit for 1997, the highest award of the American Society
for Information Science. Read more at http://ischool.umd.edu/people/soergel/

No paper submission. Slides and talk recordings available at:
http://www.udcc.org/seminar2009/programme.htm

169
EXTENSIONS AND CORRECTIONS TO THE UDC, 31 (2009)

Proceedings UDC Seminar 2009 | Classification at a Crossroads: Multiple Directions to Usability

Automated classification: insights into benefits,
costs and lessons learned
Anders Ardö
Lund University (Sweden)
Abstract
While automated methods for information organization, i.e. classification, have been around for
several decades now, exponential growth of the World Wide Web have put them into the forefront of research in several different communities: machine learning (the field of Artificial Intelligence), document clustering (Information Retrieval) and weighted string-matching against a
controlled vocabulary (Library and Information Science). Based on the latter approach, NetLab
at Lund University Library stood at the forefront of research in automatic classification of web resources. They explored automated classification based on UDC in Nordic WAIS/WWW as early as
1992 and continued their research during 1990s testing automatic classification on Engineering
Index classification and DDC. Major similarities and differences between the three approaches
will be discussed; and problems of automated classification recognized. There is, however, a major issue of evaluation and comparison, largely due to the challenge of identifying the aboutness
of documents, which is related to the quality of indexing. An effort will be made, based on relevant projects and analyses, to discuss general benefits and costs, resulting quality and lessons
learned.
Anders Ardö is Associate Professor in the Department of Electrical and Information Technology at
Lund University where he belongs to the Circuit and System Design research area. His main areas
of interest are digital library development; vertical search engines; parallel/distributed computing;
focused (topical) Web crawling; advanced methods for information discovery and retrieval; and automatic subject classification/text mining. Focus areas are knowledge discovery and development of
distributed knowledge organization technologies and information systems, in particular exploring
the usability of knowledge organization systems (thesauri, classifications, taxonomies, ontologies,
gazetteers) in the digital library context. Dr Ardo has published more than seventy paper. The author’s: http://www.eit.lth.se/staff/anders.ardo)

No paper submission. Slides and talk recordings available at:
http://www.udcc.org/seminar2009/programme.htm
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Intute: from a distributed network
to a unified database – lessons learned
Linda Kerr
INTUTE, United Kingdom

ABSTRACT: Intute (http://www.intute.ac.uk/) catalogues and describes the best Internet resources
for education and research. It is funded by the Joint Information Systems Committee (JISC), and
is primarily aimed at evaluating web resources suitable for undergraduate study. The service
also offers Internet research skills tutorials, rss feeds of new resources added to the catalogue,
a personalisation service (MyIntute), and a blog highlighting trends in Internet research skills
and particularly good or topical subject-based resources.The current Intute catalogue of Internet
resources is an aggregation of records from eight subject services previously funded by the
JISC as the Resource Discovery Network (RDN). This paper describes the process and challenges
of integrating these eight databases into one unified catalogue with one standard metadata
schema, whilst continuing to satisfy the needs of different subject communities. The paper
also outlines a current project to evaluate and compare the cost-effectiveness of manual and
automatic metadata creation.
KEYWORDS: Web resources, subject gateways, cataloguing, indexing

1. Introduction
Using the Internet to search for information is now second (or first) nature to many people, in
particular students in higher education. A recent Joint Information Systems Committee (JISC)
and British Library-funded report on the “Google generation” concluded that the “Internet is one
of the first places a student will look for information: 89% of college students use search engines
to start an information search… Students rely on the most basic search tools and do not possess
the critical and analytical skills to assess the information that they find on the web” (CIBER, 2008).
Intute is a UK-service funded by JISC which provides access to the best Internet resources for
study and research. Intute is a distributed network of partners with an executive based at Mimas,
a nationally designated data centre at the University of Manchester. The main partners in Intute
are: University of Manchester, Heriot-Watt University, University of Birmingham, University of
Bristol, University of Nottingham, Manchester Metropolitan University and the University of
Oxford. Each one of these partners has a responsibility for developing a particular subject area
of Intute. These subject areas correspond roughly to the individual separate subject gateways,
originally funded under project funding by JISC (and in some cases joint funded by Research
Councils). Intute was launched as a unified service in July 2006, and combines the best elements
of the subject gateways and aims to provide a coherent service searchable and browsable across
different subjects. It also provides Internet Research Skills (the Virtual Training Suite) and a number
of Web 2.0-type repurposing of the content – via twitter, blogs, rss feeds, and personalised lists
of resources.
The current service offers a catalogue of over 120,000 Internet resources.
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Technological advances and diminishing budgets have led to an examination of automatic
cataloguing of resources, and the manual cataloguing of web resources by subject-experts is
under pressure when set against the less costly community-based models of finding, organising
and sharing information and information-about-information – for example Wikipedia and del.
icio.us.

2. eLib – Intute (1994 – 2006)
The oldest established gateway that would eventually become part of Intute, the Social Science
Information Gateway (SOSIG), was funded as a pilot project by the Economic and Social Research
Council (ESRC) in June 1994. Based in the University of Bristol’s Institute for Learning and
Teaching, the gateway aimed to select, describe and classify quality Internet resources for the
social sciences. This was the first of a range of subject gateways in the UK covering different
subject areas, mostly funded by the JISC. It was a period of great interest in and funding for
subject gateways, and exploring issues of the classifying and evaluation of Internet resources
in the UK and internationally. The JISC-funded Electronic Libraries Programme (eLib) funded or
part-funded a number of gateways: SOSIG (Social Sciences), Biz/ed (Business Education on the
Internet), EEVL (Engineering), ADAM (Art, Design, Architecture and Media), History, RUDI (Urban
Design) and OMNI (Medical Information). Also funded under the eLib Programme was the ROADS
project: open software and tools that would support the development of the eLib gateways and
contribute to the wider resource discovery environment.
BUBL (http://www.bubl.ac.uk), a gateway based at the University of Strathclyde, began
organising resources along subject lines in 1991 (Dempsey, 2000), using first UDC and then the
Dewey Decimal Classification System (Menzies & Nicolson, 2009). This hierarchical organising of
information along subject lines was a natural process in response to the increasing number of
resources discovered.

3. Cataloguing of Internet Resources
The eLib philosophy of “let a hundred flowers bloom”, encouraged the subject gateways to adopt
different approaches to implementing classification and metadata schema. There was a shared
perception that web resources required a lighter-touch cataloguing process than bibliographic
resources. Chapman, Day and Hiom (1998) quote Vianne T. Sha’s three broad approaches to
Internet resource discovery (1995):
The development of search services using robot-based search engines to index Web pages, an
approach exemplified by services like Lycos and AltaVista.
The “manual subject guides” approach where human intelligence is utilised to identify and
evaluate Internet resources. These are typically subject-based guides that take the form of HTML
lists. Examples include the various WWW Virtual Library sites and the subject-guides listed by the
Argus Clearinghouse.
The library cataloguing method, creating bibliographic records for Internet resources in library
catalogues. The classic example of this approach is OCLC’s InterCat project.
The subject gateways chose option 2. The metadata schema was based on the IAFA (Internet
Anonymous ftp Archive) templates (ROADS; Kirriemuir et al., 1998).
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Subject terms were assigned to aid collection development, and allow subject browsing according
to the perceived needs and habits of their subject communities. EEVL, for example, chose to use
a modified version of Ei Thesaurus main subject headings. SOSIG classified resources according
to UDC (later modified and augmented), and OMNI according to the National Library of Medicine
Thesaurus Medical Subject Headings (MeSH).
As an example of the classification work-processes in a gateway, the engineering subject
gateway, EEVL, created broad subject headings and assigned one or more subject headings to
a resource. These were supplemented by uncontrolled keywords. If a subject section became
too populous (200 resources in a section was a cut-off point) then that section was split, and
reclassified – a time-consuming process, but one that shows a desire to not overload the user
with complex browsing and an understandable lack of fore-knowledge of how much information
and what kind of information would be eventually available on the Internet (MacLeod et al.,
1998). Gateways’ Collection Development Policies also influenced their subject classification –
cataloguing at a finer level of granularity (for example, an individual paper or tutorial) required
a more detailed classification scheme. SOSIG implemented HASSET thesauri terms to help refine
searches (Chapman, op. cit.).
Further gateways were funded in 1999 - 2001 with the creation of the RDN. By this stage, some
top-level gateways were made up of sub-gateways with different classification schemes – BIOME
(Health and Life Sciences) was a grouping of the pre-existing OMNI with four new gateways:
AgriFor (covering agriculture, forestry and food sciences), VetGate (covers all aspects of animal
health) BioResearch (covering biological and biomedical research) and Natural Selection
(covering the natural world). In some cases, this structure was dictated by the nature of the
funding. For example, a bid to fund a gateway for aeronautical engineering based on an existing
institutionally funded gateway (AERADE) was twinned with EEVL’s bid for continuing funding.
The aeronautical engineering section in EEVL therefore had a different classification scheme to
the main gateway.
When the gateways were separate, the differences in structure between them did not matter
to most users. Again, the perception was that users came from distinct subject communities,
although multi-disciplinary users such as librarians had to “learn” to use different interfaces. The
idea of meta-gateways/portals – that brought together/aggregated content from a number of
different sources – developed.

4. Resource Discovery Network
A final tranche of gateways were funded in 2001, and by this stage were grouped by JISC under
an umbrella organisation: the Resource Discovery Network (RDN). The emphasis at this stage was
to develop a service that would allow users to search across subject gateways but preserve the
individual gateways. To this end, an aggregated search known as the RDN ResourceFinder was
created (Cliff, 2004). This used the OAI metadata harvesting protocol to gather metadata from the
gateways on a regular basis and present this data via a single search interface. The gateways were
therefore required to map their fields to the Dublin Core simple metadata element set.
The ambition to provide a cross-browse service by subject was not realised within the timescale
of the service.
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However, during this period the gateways moved towards a standardised Resource Type listing
and the RDN Interoperability and Standards Framework was published in 2002 (Powell).

5. Intute and Integration (2006 – 2010)
The subject gateways were further integrated in 2006 when they were funded by JISC to combine
to form one multi-subject catalogue and service, which was rebranded very successfully as Intute.
The objective was to create a multi-disciplinary, seamless search and browse for the user over a
range of subject areas, and allow the development of supporting services.
A new database was created to store the combined Internet resources from the eight subject
gateways (EEVL, SOSIG, PsiGate, GeSource, BIOME, ALTiS, HUMBUL, Artifact). Four different subject
group cataloguing interfaces to the database were created: Social Sciences, Arts and Humanities,
Science, Engineering and Technology, and Health and Life Sciences. These corresponded to the
subject groupings on the public website. A new database was created; a requirement gathering
process was undertaken by consulting each of the subject gateways, and looking at existing
practices, metadata fields, classification and cataloguing procedures.
It was considered desirable not to lose any metadata held in the subject gateway records and
to standardise the metadata schema where possible. Although one new metadata schema was
created, cataloguers only saw the fields relevant to their own discipline. So, for example, historical
period was viewable from Arts & Humanities, as only their records included this information.
Field

Standard/Convention

*Handle

Automatically generated

*Subject Group

Automatically generated from cataloguer login

*Subgateway

Selected from Intute listing

*Title

Sentence case, capitalising proper nouns (based on AACR2 (11))

Alternative Title
*URL

Repeatable field

Language

ISO 639-2 Code

Description

Free text

Keywords (controlled)

Choose from look-up tables or enter keywords from suggested
thesauri

Keywords (uncontrolled)

This field is used for free text keywords (terms not included in
relevant thesauri), or for the non-preferred terms, which come
from thesauri not available as look-up tables.

Resource Types

Intute Resource Type List (in-house)

Classifications

Use Individual classification schemes

Country of Origin

Based on listing created originally by EEVL

Resource Creator

Enter personal names, where possible, in the order suggested
by AACR2 [11] chapter 22 for headings of persons or Library of
Congress tables

Resource Publisher
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Use the International Standard ISO 8601:1988 format i.e.
YYYY-MM-DD

Date resource created
**Rights/copyright statement
Administrator name
Administrator email
**Format
Technical requirements
**ISBN
**ISSN
Period (Coverage)
**Geographic name

Use the Getty Thesaurus of Geographic Names (TGN) to select
terms. http://www.getty.edu/research/conducting_research/
vocabularies/tgn/

Latitude

Use the Getty Thesaurus of Geographic Names (TGN) to select
terms. http://www.getty.edu/research/conducting_research/
vocabularies/tgn/

Longitude

Use the Getty Thesaurus of Geographic Names (TGN) to select
terms. http://www.getty.edu/research/conducting_research/
vocabularies/tgn/

Audience
Educational Level
Relationships
Flag
Record Source
Comments

Free text field for admin purposes

Status
Date record created

Automatically generated

Record Creator ID

Automatically generated

Date for review

Table 1 – Intute Catalogue Metadata Fields
(* mandatory ** removed in revised list, March 2009)

5.1 Major differences and issues
During this catalogue integration project, it was necessary to balance the differences and
similarities between the subject gateways’ approach to cataloguing and resource discovery to
achieve a workable service. The main differences were
• How resources were classified by subject and type - use of controlled vocabularies and
subject headings.
• The granularity of resources catalogued.
• The subject scope (e.g. commercial sites are relevant to engineering students but are less
likely to be useful in the medical sector).
• The geographical and chronological coverage of resources.
• The importance of publisher/creator.
• The target audience (Higher Education or Further Education).
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5.2 Classifications by Subject Group
When creating a new catalogue, the thorny issue of introducing a single classification scheme for
subject headings was raised. It was decided not to introduce one unified classification scheme
across the subjects, in order to maintain the specialist nature of the service and also that such a
mammoth task would not have been possible in the time available to launch the new service.
Four “subject group” views onto the database (public and cataloguing interface) were created.
As can be seen below, a range of subject specific classification schemes and thesauri were and are
used. Most are subject-specific.
The catalogue supports the use of uncontrolled and controlled vocabularies, and subject
headings. The subject headings can correspond to an existing classification scheme (for example
with engineering, which is based on the Engineering Information Subject Headings) or have
developed in natural language from the community. Records can have subject headings,
controlled keywords and/or uncontrolled keywords. In addition, the medical and nursing
gateways do not allocate broad subject headings but thesaurus terms only.
Arts and Humanities
Subject classification (in-house)
• E.g. Modern languages and area studies > Asian > Japanese > Poetry
Controlled Keywords:
1. Organisation: Library of Congress
2. Place: TGN (Getty Thesaurus of Geographic Names)
3. Keywords AAT: AAT (Art & Architecture Thesaurus)
4. People Index: TGN or ULAN (Union List of Artists Names)
Uncontrolled Keywords
Period/Coverage
Geographic Name (TGN)
Social Sciences
Subject classification – modified UDC
• E.g. Social sciences > Hospitality and catering > Catering - general > Events catering
Controlled Keywords – choose one or more
1. CABI Thesaurus
2. HASSET (Humanities and Social Science Electronic Thesaurus)
3. IBSS (International Bibliography of the Social Sciences thesaurus)
4. LIR legal thesaurus
5. SCIE (Social Care Institute for Excellence thesaurus)
6. SRM (Thesaurus of Social Research Methodology)
Uncontrolled Keywords
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Science, Engineering and Technology
Subject classification /heading
1. Ei Thesaurus (Engineering Information)
2. ACM (Association for Computing Machinery)
3. DDC modified
Uncontrolled Keywords
Health and Life Sciences
Controlled Keywords – choose one or more
1. CABI Thesaurus
2. MeSH (National Library of Medicine Thesaurus Medical Subject Headings)
3. RCN (Royal College of Nursing)
4. LCSH (Library of Congress Subject Headings)
5. Species
6. Histmed-name
7. JACS (Joint Academic Coding System)
8. LEARNDIRECT
9. Altis
In general, the philosophy in classifying and cataloguing Internet resources was community
based and pragmatic – a bottom-up approach. Perhaps the best analogy is to specialist libraries,
created to serve the needs of their users, who may be familiar with a particular thesaurus. This
has consequences, discussed below, and it is interesting to speculate if this approach would have
been taken if a cross-subject service had been developed from the start. For some disciplines
specialist thesauri are considered essential, and a great deal of credibility would have been
sacrificed if they had been removed.
In July 2009, a top level of subject headings based on JACS was introduced, and the four subjectgroups removed.
5.3 Resource Types
Each resource catalogued by the subject gateways is allocated one (or more) resource types,
selected from a controlled list. For example, software, journal, e-book. The resource types used
by the gateways were standardised to some extent by the RDN Interoperability Working Group
in 1992 (Cliff ). So although there were strong similarities in gateway’s individual resource type
listing, there were differences in the number, nomenclature and definition of resource types in
each gateway, and as part of the creation of a single catalogue it was decided to create a single
resource type list. No subject group would be required to use all resource types, but naming
was standardised and clarified – for example “field studies” and “field guides” had slightly
different meanings in Geography and in Humanities. Some resource types were dropped and
new scope notes written for others. “Learning resources” was a difficult resource area to tackle
as some gateways categorised at the level of “tutorial” or “lecture note” and others at a broader
“learning object” level; in the end a “catch-all” of “other educational resources” RT was created to
allow subject groups to spend time reclassifying resources given originally given a more general
classification into the new specific resource types. Where possible, global edits were carried
out, sometimes using a keyword, or title to identify resources. It required in-depth knowledge
and familiarity with the catalogue by individual cataloguers, some of whom have been with
their subject gateways since they were created. Even whether a Resource Type name should be
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singular or plural had to be decided! In the end 77 resource types were agreed. This was further
rationalised in 2009 to 51 RTs, grouped by related type.

5.4 Issues and solutions
This partial integration of subjects had the following consequences:
For Cataloguers
• Unable to classify across different subjects (outside the four subject group interfaces) and
therefore unable to de-duplicate records – for example a record in a cross-disciplinary
subject area. It should be noted that there was some debate whether these records were
in fact true duplicates, as the descriptions and classifications were tailored for the subject
communities. Perhaps it would be better to say these are records describing the same
website. However, their continuing presence does represent a duplication in time and
effort to maintain.
For Users
• Overlap of topics between classification schemes and subject headings.
• Cross-disciplinary browsing difficult.
• Different ways of finding records – consistency of approach.

The following solutions were adopted, although full integration was postponed due to funding
issues. This full integration would have integrated the four subject group interfaces and allowed
cross-classification between subject areas.
• Some sections renamed to distinguish between different classifications schemes.
• Introduction of manually assigned related terms.
• Reduction where possible of duplicate records by better delineation of the scope of
subject areas.
• Provided a course-orientated view onto the subject hierarchies – 19 subject headings
based on JACS. Linked to the underlying classification schemes which are still available
for browsing and filtering at subject level. This allowed inter-disciplinary browsing – e.g.
Geography became a top level heading, linking to resources in both Social Sciences and
Physical Sciences.
• Four subject groups removed on the public interface.
• Same terms from different subject thesauri are linked.
• Rationalised metadata fields in response to user feedback: removed ISBN; ISSN; Geographical
coverage.
5.5 Automatic Metadata Classification
As the service developed, the need for efficiencies and the desire to provide better resource
discovery for users led Intute to explore automated cataloguing. The Value for money in
automatic metadata generation (ViM) project (http://www.intute.ac.uk/projects.html - end
Sep.2010) is comparing the cost-benefits of automatically generated metadata, manually
generated metadata and user-contributed metadata. Autonomy IDOL software is being used
to automatically generate data to populate a number of metadata fields in the standard Intute
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record template. The metadata is created from the metadata/data on website. In the control
method, Intute cataloguers create standard catalogue records.
The del.icio.us social bookmarking API to being used to retrieve suggested keywords/tags for
user-suggested websites using “DC-dot” type metadata editor to populate metadata records.
Preliminary impressions suggest good metadata is dependant on quality of metadata on source
website or if the website has a simple structure with lots of relevant text that software can capture
and analyse. However the Autonomy system is being trained to improve effectiveness. The trial
period has just begun, comparing the two automated and one manual method, with cataloguers
keeping timesheets to compare “productivity” between the different systems. A report will be
written on effectiveness at the end of the project. ViM’s sister project, EASTER (http://www.ukoln.
ac.uk/projects/easter/), is evaluating a number of existing tools for automated subject metadata
generation.

6. Summary
The viability of manual classification of Internet resources has been weighed up and alternatives
considered since the very beginning. Most studies have concluded that the human selection
process, in particular the informed election of resources and “hand-written” record descriptions
are valued by users. However, this approach is labour-intensive and the number of resources
that can be identified limited, and in these economic times, perhaps even the application of
automated indexing and classifying tools may not be enough to ensure the continuation of even
this semi-automated approach to resource discovery. Light-touch social networking tools, such
as del.ic.io.us, can supply lists of resources. These are not quality-checked, but perhaps the future
will lie in developing students into competent evaluators of quality by developing their Internet
research skills, rather than by the manual selection of resources.

References
All URL valid as of 11.03.2010
Chapman, A., et al. (1998) Metadata: cataloguing practice and Internet subject-based information gateways.
Ariadne, 18. Available at: http://www.ariadne.ac.uk/issue18/metadata/.
CIBER (2008) Information behaviour of the researcher of the future - Executive summary [Online] Available at:
http://www.jisc.ac.uk/media/documents/programmes/reppres/gg_final_keynote_11012008.pdf.
Cliff, P. (2002) RDN Type Vocabulary - version 1 . Available at: http://www.intute.ac.uk/publications/cat-guide/
types/.
Cliff, P. (2004) Building ResourceFinder. Ariadne, 30. Available at: http://www.ariadne.ac.uk/issue30/rdn-oai/.
Dempsey, L. (2000) The subject gateway: experiences and issues based on the emergence of the Resource
Discovery Network. Online Information Review, 24 (1), pp. 8-23.
DESIRE project deliverable (1999) The role of classification schemes in Internet resource description and
discovery. Work Package 3 of Telematics for Research project DESIRE (RE 1004). Available at: http://
www.ukoln.ac.uk/metadata/desire/classification.
Kirriemuir, J., et al. (1998) Cross-Searching Subject Gateways: The Query Routing and Forward Knowledge
Approach. D-Lib Magazine, January. Available at: http://mirrored.ukoln.ac.uk/lis-journals/dlib/dlib/
dlib/january98/01kirriemuir.html.

181
EXTENSIONS AND CORRECTIONS TO THE UDC, 31 (2009)

MacLeod, R.; Kerr, L.; Guyon, A. (1998) The EEVL approach to providing a subject gateway for engineers.
Program, 32 (3), pp. 205-23.
Menzies, K.; Nicolson, D. (2009) BUBL, HILT, and the Scottish Information Environment: potentials of Web 2
and Web 3. Who is doing what in Scotland and what’s needed, 7 (1), pp. 4-7.
Powell, A. (2002) RDN Interoperability and Standards Framework. Available at: http://www.medev.ac.uk/
archive/Documents/1063285565.65/index.html .
Sha, V. T. (1995) Cataloguing Internet Resources: the Library Approach. The Electronic Library, 13(5), pp. 467-476.

182

Proceedings UDC Seminar 2009 | Classification at a Crossroads: Multiple Directions to Usability

Wikipedia as Knowledge Organization System
Jakob Voss
Verbundzentrale des GBV (Germany)

Abstract
Despite its volatile nature, Wikipedia is generally used as the major reference work on the Web.
Wikipedia articles are not always perfect but they can be corrected quickly. The process by which
content is created and shaped can be complex but it is always transparent because each change
is tracked. Wikipedia has proven to be of practical value for the distribution and sharing of knowledge. This talk will show how Wikipedia can also be used for knowledge organization and how it
is connected to other knowledge organization systems.
Wikipedia can be viewed as a controlled vocabulary built of articles, languages, categories, and
links. Some of its features have great potential and advantages. For instance the terms and definitions are created collaboratively with at least one article per concept and language. More importantly semantic linking can be established between articles in an unlimited way and dynamic
concept hierarchies can be created from the data provided by Wikipedia. The encyclopaedia is
not limited to a subject domain which makes it a top-level ontology like UDC, DDC, CyC, and
WordNet.
The paper outlines how Wikipedia can be used for subject indexing and how it can be linked and
mapped to other controlled vocabularies, especially those available as Open Linked Data and
expressed using Resource Description Framework (RDF) technology.
Jakob Voss was one of the founders and, for several years, a member of the executive board of Wikimedia Germany - a registered association for the promotion of free knowledge. Jakob has degrees in
computer science, library science, and philosophy from the Humboldt University, Berlin. He works at
the library service centre of the Common Library Network (GBV) in Göttingen. His research interest is
in Wikipedia development and social software.

No paper submission. Slides and talk recordings available at:
<http://www.udcc.org/seminar2009/programme.htm>.
For synchronised talk and slides see
<http://www.slideshare.net/nichtich/wikipedia-as-knowledge-organization-system-2374373>
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From classification to thesaurus … and back?
Subject indexing tools at the library
of the Afrika-Studiecentrum Leiden
[extended abstract]
Marlene van Doorn
Katrien Polman
Afrika-Studiecentrum (The Netherlands)

The paper is published in Knowledge Organization, 37, 3 (2010), pp. 203-208
Introduction
The African Studies Centre (ASC) Leiden is an independent foundation associated with Leiden
University. Its aims are to undertake research on Africa in the social sciences, to maintain
a specialist library and documentation department, and to facilitate the dissemination of
information on Africa. The library houses a broad-based collection in the field of the social
sciences and the humanities, the only collection in the Netherlands focusing entirely on Africa.
Current holdings include some 75,000 books, 2,000 periodicals, of which almost 600 are current
subscriptions, about 1,000 documentaries and feature films, and a growing digital collection.
Approximately half the holdings are English, about a third French, and the remainder is divided
between German, Dutch, Afrikaans, Portuguese and Spanish. Between 2000 and 2006, the library
carried out a project to improve subject access to the ASC collection by building an African
Studies Thesaurus and converting all subject codes used until then into thesaurus descriptors.

From a classification to a word-based indexing system
Until 2006, subject access was provided by numerical codes based on the UDC. To take into
account developments in African studies many numbers had been built specifically for ASC
use. An alphabetical card index of key words in Dutch guided library visitors to the codes used
in the catalogue. Effective use of the system was not self-evident and with the development of
automated library services in the 1990s, there was also a growing number of remote users who
had to make do on their own. The idea grew to switch to a more user-friendly word-based indexing
system for subject access and to convert all the UDC codes used until then to the new system.
Initially we had hoped to be able to switch to an existing word-based system, preferably one also
used by other libraries with African Studies collections. Ideally the language should be English,
and if possible also Dutch, since many of our library users are Dutch speakers. However, after
reviewing existing word-based indexing systems, including the Library of Congress subject
headings and the OECD Macrothesaurus, we had to conclude that none was really suitable for
ASC use. Short of constructing our own word-based indexing system from scratch, the only other
option was to start with what we already had, the UDC.
The UDC can potentially be used to develop a word-based system in one of two ways. On the
one hand, this can be done by making an index to the UDC codes that are used (see, e.g., the
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index to the classification used by the University Library of Kiel, Erdei 1999). On the other hand,
the UDC codes can serve as a starting point for constructing a thesaurus (see, e.g., Riesthuis &
Bliedung 1991; Francu 2000, 2004; and ETH-Bibliothek Zürich, Loth 1996a, 1996b; Schwaningen
1996, 1997). After exploring both options we decided on the latter.
In early 2001 the Dutch alphabetical card index to the ASC UDC codes, which had been
digitized, was imported into MultiTes, a software programme specifically designed for thesaurus
construction, and work on constructing the thesaurus began. Five years later the African Studies
Thesaurus was ready for use. It contains more than 12,000 terms, of which some 5,250 are
descriptors or preferred terms. The thesaurus contains some 1,600 fewer descriptors than the
UDC codes which served as the source. The difference can largely be accounted for by upward
posting, the splitting of compound codes into component concepts and the combining of codes
from different classes when the concept represented was essentially unambiguous.

Challenges in constructing the African Studies Thesaurus
Some of the main challenges we faced were conceptual and arose from semantic differences
between English and Dutch, and differences between a classification and a system based on
words in a natural language. The fact that we were multitasking also created a certain amount
of confusion. Activities that were analytically distinct were, in practice, inextricably linked, and
inevitably undertaken simultaneously. This meant that while we were constructing the thesaurus
we were, at the same time, setting up a concordance with the UDC codes from which the
descriptors were derived. This was necessary because we wanted to convert all the UDC codes
which had been assigned to titles in the catalogue into descriptors once the new thesaurus was
completed. A further complicating factor for both thesaurus construction and the mapping of
codes and descriptors was inconsistent classification practice over the years and shifts in the
meaning and coverage of codes. This meant that we also had to review ASC classifying practice.
Other challenges more directly concerned issues of thesaurus construction, such as specificity of
vocabulary and level of precoordination, vocabulary control, particularly evident in the case of
polysemy, and how best to realize a presentation, for each country in Africa, of related peoples,
polities, languages and political parties.

Broad subject ordering: back to a classification?
A feature of the thesaurus which has yet to be realized is the systematic display of descriptors
in broad subject categories. When constructing the thesaurus, each descriptor was assigned a
code from the UDC Master Reference File. Preliminary work indicates that these codes can be
used to develop a broad subject ordering. Unfortunately, however, it seems unlikely that it will
be possible to generate a broad subject ordering automatically, for reasons inherent both to the
UDC itself and to our use of it in the thesaurus.

Conclusion
We have been using the African Studies Thesaurus now for almost three years. This, and our
previous experience with the UDC, has brought home the complementarity of a thesaurus and a
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classification as information languages for subject indexing and retrieval (see also Bland & Stoffan
2008). The African Studies Thesaurus is available on the web and web statistics indicate a steady
and growing use. With the planned development of a systematic display of the descriptors in
broad subject categories, we hope to further enhance the value of the thesaurus as a tool for
managing African Studies information resources, amongst others through the potential this
provides for subject browsing, as well as for the mapping of terms from multiple databases in
order to provide integrated subject access to the ASC digital library.
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Implementation of a UDC-based multilingual
thesaurus in a library catalogue: the case of BiblioPhil
[short paper]
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1. Introduction
In recent years, information seeking behaviour has changed significantly. The development of
the Internet searching services which have recently converged with interactive and user-friendly
Web 2.0 applications has raised users’ expectations. Library catalogues strive to improve their
services to bring them up to date and closer to the functionality users are acustomed to find on
the Web. The centralized library catalogue model has been replaced by a distributed cooperative
model. Integrated library systems dynamically exchange information with other online systems
and link to metadata repositories for additional information.
Along with this changing information environment, the change in the attitude of the information
seeker is an undeniable fact. The users of library catalogues expect integrated library systems
to be as flexible as Google, wikis or blogs or other sorts of online tools they are familiar with.
In libraries we have a wealth of information embedded in classification notations but trying to
get end-users to understand how to work with classification notations in searching for relevant
information is not an option. It is generally accepted that the best approach is to make the
information embedded in classification notations more easily accessible rather than to abandon
the old classified catalogues and waste large amounts of valuable intellectual effort put into it.
The paper describes an approach to improving classification-based subject access in a library
catalogue. In order to enhance the use of Universal Decimal Classification codes in information
retrieval, classification codes are represented with thesaurus terms. These terms are implemented
in the bibliographic database in an automated way and used to interface classification.

2. BiblioPhil, a library system able to accommodate a UDC-based multilingual thesaurus
BiblioPhil is an integrated library system which offers the user the possibility to visualize the
bibliographic records without necessarily searching the catalogue lists. Browsing rather than
searching is one of the key functions of BiblioPhil.
The system provides access to bibliographic information based on a number of sorting and
organising criteria such as: title (including series title), author, publisher, place of publication,
year of publication, ISBN/ISSN, UDC codes and subject headings. Full text searching in the
bibliographic database is enabled for the most frequently used fields: title, author, publisher, year
of publication, subject headings. This prevents search failures and helps users not familiar with,
e.g., subject heading lists. Truncation and Boolean operators are also available.
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Complex searches are also possible by the selection of simultaneous filters according to search
principles such as: the information should be a certain string of characters, or contain a string of
characters, or begin with a particular string of characters. The content of the electronic catalogue
is a dynamic one, almost every element of the bibliographic records being a link to all other
elements which contain the same type of information.
2.1. The UNIMARC format for UDC and subject authority data
In order to support accuracy in information transfer and exchange, the structure of the authority
records is based on UNIMARC. The reason for the selection of UNIMARC format is the fact that it
allows easy integration in any library system. The UNIMARC UDC data field 675 is of most concern
for our development. All thesaurus records are considered as separate authority records and are
treated as such following the rules stated in the UNIMARC Manual (IFLA, 2008).
According to the manual, field 675 contains the UDC number or range of numbers associated
with an authority heading. The UDC number may be accompanied by terms that identify the
UDC number. Considering these demands and in order to achieve our objectives, field 675$c
(Explanatory terms) was redefined. The first characters in this field indicate the language of the
descriptor. Since the hierarchical relations are of major importance for structured information
retrieval, a special algorithm was created for automatically defining these relations. This function
will further allow the expansion and restriction of the search results.

Figure 1 – Example of thesaurus search display in WinIsis
MARC XML format (http://www.loc.gov/standards/marcxml/) was chosen as it enables data
analysis and can easily be converted into other formats without data loss. In principle MARC
XML framework is a simple XML schema which contains MARC data. Its main advantage is the
conversion of data without loss.
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3. The multilingual thesaurus benefits and limitations
The information retrieval system described in this paper is based on some of the findings of the
study entitled “Multilingual access to information using an intermediate language” (Frâncu 2003).
The multilingual thesaurus (Thes) used for this purpose was built according to the Guidelines in
ISO 5964 (1985), the classification codes and the constituent parts of compound notations being
considered as the basis for search terms in the multilingual information retrieval. Furthermore,
the thesaurus was derived from and keeps the logical structure of the Pocket Edition of the
UDC (BSI 1999). The verbal equivalents, descriptors and non-descriptors, are used to provide
additional access points to the information in the classified catalogue and are given in Romanian,
English and French.
Among the findings of this study considered relevant to the present project the following can
be mentioned:
1. postcoordinated searching via multilingual descriptors derived from the UDC captions is
possible
2. the use of UDC-based thesaurus terms gives better search results than the manually
assigned descriptors
3. manual indexing is more exposed to inconsistencies than automatic indexing using UDCbased descriptors
4. the larger the coverage of the thesaurus the greater the occurrence of homonymous
terms and hence the necessity of disambiguation
5. free-text searching produces high recall rates which might satisfy some users, while
thesaurus-based searching is likely to give more precise results.
These proved to be favourable features of the hybrid information retrieval language created to
serve our purposes. The accuracy of the classification codes and the terminological richness of
their captions turned into thesaurus descriptors give a combination that can be successfully used
in searching and retrieval. In addition, the application of this thesaurus in automated indexing
show an advantage over manually assigned descriptors, as has been determined in the earlier
mentioned 2003 study.
Nevertheless, integrating such a thesaurus in a bibliographic database also has a number of
limitations such as: the specificity of the thesaurus has to be aligned with the specificity of the
classified catalogue in order to prevent information loss; consecutive numbers connected by
stroke need be managed in a special way; and polychierarchy and polysemy need to be resolved
and are important issue particularly in universal disciplinary classification such as UDC in which
the same or similar concept may occur in more than one class/discipline.
All these problems required additional implementation effort in order to prevent information
loss.

4. The implementation of the thesaurus in the classified library catalogue
Prior research done in the field of UDC-based postcoordinate searches has been taken into
account (Frâncu 1996, Riesthuis 1997, 1999). The relationship between the UDC and a word system
such as this multilingual thesaurus was regarded in our case as an example of interoperability
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between different types of vocabularies. The implementation process was started by defining
the structures for the uploading of the authority records. Next, the selected fields were redefined
and so were the algorithms for the automatic identification of broader and narrower domains. In
so doing, one of the most difficult elements was represented by finding a method of searching
for the bibliographic records to correspond to our criteria.
Difficulties appeared in certain instances such as mapping the series of consecutive UDC
numbers symbolized by a stroke onto their corresponding descriptors. In such an instance, the
individual numbers encompassed by the stroke are hidden. The algorithm developed for the
present project gives as a solution an expanded series of individual numbers containing every
possible number encompassed by the range given in the tables. In other words, the result is
an extended authority record which contains all the individual elements encompassed by the
range. Each and every hidden number will then be retrievable.
Another instance which might present some difficulties is the existence of permuted elements
of a complex notation in the catalogue, e.g. (498)342.4 – Romania – Constitution, 342(498).
4 – State – Romania – Constitution, 342.4(498) – Constitution – Romania (Clasificarea Zecimală
Universală 1998). The first and last variants are easier to make a quick retrieval possible, but the
middle one requires more elaborate processing for information retrieval. This number has to be
transparently processed in two steps: 342(498) and 342.4(498). The alternative is a more complex
analysis but not as elaborate as the previous case, i.e. by dividing the UDC record into main and
auxiliary numbers and then considering the result expressed by the simple record 342.4(498). In
practice, the syntax of the precoordinated UDC compound number, as long as it is processed and
converted to descriptors, has no influence on the retrieval by words.
The instances described above are just examples of the many complex situations likely to occur
in the process of defining the UDC records and their mapping to descriptors. Pre-processing
of the UDC complex notations is done to allow for a simpler and more efficient information
retrieval. Pre-processing means the intermediary storage of complex UDC data in order for it to
be processed element by element and subsequently mapped onto thesaurus terms. In this way
the information retrieval becomes a far simpler approach.

5. Information retrieval and display of search results
One of the particular features of BiblioPhil system is that the whole process of information retrieval
remains “behind the scenes”. The authority files are completely responsible for the information
search and retrieval, and it will not be surprising if the descriptors in the three languages are not
shown in the bibliographic records. The core element that is mandatory to be present both in the
bibliographic record and in the authority record is the UDC notation in two instances: one that is
assigned to the bibliographic record during the indexing process, and another one in the subject
authority file, i.e. in the thesaurus.
The display of the search result after querying the system may seem unfamiliar. In spite of this,
its functionalities are helpful for a well structured information retrieval. The example in Figure 2
shows the descriptors associated with the query “Marriage”.
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Figure 2 – Example of display of thesaurus search results
The descriptors are collocated under different UDC numbers and listed in all three languages of
the thesaurus. The BTs, NTs and RTs will add value to the search options and hence enrich the
potential of the system through a clear representation of the semantic relationships.
The tab situated at the right corner of the display format shows the documents which correspond
to the selected search term. Figure 3 shows an example of one of the retrieved documents.

Figure 3 – Example of document retrieved as search result in BiblioPhil (query: marriage)
Another example of a search query used for demonstration purposes is expressed by a phrase,
i.e. “international painting robbery”. For this query the UDC notation is 343.71:75(100) and its
component elements are (100) as location, and 343.71 and 75 as main numbers. The application of
the specific algorithms resulted in a set of retrieved documents of which one is displayed in Figure 4.
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Figure 4 – Example of document retrieved search result in BiblioPhil
(query: international painting robbery)
What is remarkable here is the difference in specificity between the UDC notation given by the
indexer and the UDC elements in the authority record that are used as a basis in the search
process. In spite of this difference the document was retrieved as a result of the algorithms
applied in order to enable the search.

6. Conclusions and future developments
The solution proposed by this project implies a significant change in the OPAC display,
breaking with tradition and offering a completely new and more attractive visual arrangement
(http://www.bibliophil.ro/UDCresearch). More similar to the way that Internet search results
are shown, this arrangement shows very clearly and efficiently which are the bibliographic
resources that best fit the search criteria used to interrogate the system. The simple fact that the
classification notations formerly used in indexing are no longer necessary to find the indexed
information is beneficial for both the indexer and the end user. By means of the reciprocal
relations between the UDC codes and the derived descriptors, and between those and the
nondescriptors, the users of the system are permanently aware of the form of the access points
available for information retrieval. The solution saves the time of the indexer and provides
more user-friendly and easier access to the bibliographic information. At the same time, the
multilingual aspect of the UDC-based thesaurus enhances information access by bringing in a
greater number of online users.
In addition to the above characteristics of the system, a list of general subjects has been built
and is available in Romanian, English and French. This list is capable of functioning as a search
tree structure for quick searches and thus it can provide a rapid overview of the main disciplines
existing in the library collection. Hence, the disciplines can be further subdivided into more
specific domains, enabling a deeper exploration of the bibliographic resources held by the library.
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Integration of a thesaurus and Universal Decimal
Classification (UDC) to improve subject access:
the Hungarian experience
Ágnes Hajdu-Barát
University of Szeged, Hungary

ABSTRACT: The paper explores two possible solutions for integrating a thesaurus and a
classification scheme, specifically UDC, in order to develop a common platform for subject
information retrieval through both systems. The author reports and compares experiences from
two Hungarian projects aimed at creating a complex system for combining UDC and thesauri
under a homogeneous theoretical framework: MÁTrIkSz (Hungarian Comprehensive Information
Retrieval Language Dictionary) and the project of thesaurus construction and implementation
in the Hungarian National Library (Széchényi). The role of UDC in these two projects is analyzed
with respect to the features supported, classification-based retrieval functionalities, and the
perceived advantages in subject access and knowledge organization. The author explains the
methodology of her research based on an examination of structured and well-documented
examples and literature research into the theory of UDC and its use. The paper underlines the
importance of cognition as the basis for concept-building and points out some possibilities and
expedients for the integration of thesauri and the UDC.
KEYWORDS: thesaurus, national standard, information retrieval, UDC

Introduction
The objective of this paper is to explore two solutions for integrating a thesaurus and UDC
in order to develop a common platform for informational retrieval. The usability and visibility
of the UDC is studied in the context of its potential role as an information retrieval tool for
knowledge organization. The two Hungarian projects reported here are jointly contribute to
create a complex platform that enables the combination of the UDC and thesauri in a single,
homogeneous system.
The paper stresses the importance of cognition in providing the basis for concept-building and
points out obvious possibilities and expedients for the integration of thesauri and UDC.

1. MÁTrIkSz (Hungarian Comprehensive Information Retrieval Language Dictionary)
1.1 The first steps
On May 3, 2001, the representatives of the Ministry of National Cultural Heritage organized a
meeting about MOKKA (Magyar Osztott Közös Katalógus – Hungarian Shared Common Catalogue
- http://www.mokka.hu/) project. Through this union catalogue, 25 libraries share their records,
using a single bibliographic record for each work. Ownership codes assigned to each member
library are used to specify holdings information for each bibliographic record.
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In the past, various attempts were made to create a system of standardized, national Hungarian
General Subject Headings, like the Library of Congress Subject Headings (LCSH). They were
unsuccessful. Therefore, libraries relied on a different system for subject terms in MOKKA, namely,
UDC codes.
Among the results of the 2001 MOKKA meeting was the establishment of a new “Subject Heading
Committee” charged with establishing a controlled vocabulary for MOKKA. Though committee
members worked in the libraries establishing MOKKA, the committee’s activity was largely
independent of the MOKKA project proceedings.
1.2 Aims
A controlled vocabulary makes a database easier to search. Since there are many different ways
of describing concepts, drawing all these terms together under a single, uniform word or phrase
in a database makes searching more efficient, as it eliminates the guess work associated with
term selection. Arriving at this efficiency, however, requires both consistency on the part of the
individuals indexing the content of the database and the use of pre-determined terms.
The committee applied project money from the Ministry of National Cultural Heritage and
named the project MÁTrIkSz (Magyar Átfogó Tárgyi Információkereső-nyelvi Szótár - Hungarian
Comprehensive Information Retrieval Language Dictionary). The project aimed to transform and
reconstruct the existing systems into a single, unified one. The concept was to create an option for
common search among the varied topical terms (subjects, descriptors, UDC codes, etc.) in five major
library catalogues and databases, each with different structures and information retrieval methods.
To this end, the members of the MÁTrIkSz project board decided to map the topical terms in
several databases to the phrases of the KÖZTAURUSZ/OSzK TEZAURUSz (Az Országos Széchényi
Könyvtár és a Közművelődési könyvtárak átfogó tezaurusza), the National Szechenyi Library and
Comprehensive Public Library Thesaurus.
The use of classification systems which are not based on language expressions can be another
solution for the problem of cross-language information search, although there are several
problems that have to be solved. Significant advantages include more control over the
conceptual level(s) represented and the absence of linguistic signs, among other. Still, developers
of crosswalks to support such searches must not only observe, place, and adapt the classification
concepts to a foreign conceptual structure, but also establish connections between different
subjects and topical terms.
1.3 Number of terms
By 2008, the MÁTrIkSz developed into the largest Hungarian Information Retrieval Language
Dictionary on natural languages. Its subject terms assembled the following:
• Approximately 28.000 terms from the KÖZTAURUSZ/OSZK Thesaurus.
• Approximately 25.000 subjects from the University Library and the National Library of the
University of Debrecen.
• Approximately 60.000 subjects from the University Library of the University of Szeged.
• Total terms in MÁTrIkSz: approximately 113.000 terms.

198

Proceedings UDC Seminar 2009 | Classification at a Crossroads: Multiple Directions to Usability

1.4 Features of MÁTrIkSz Project
MÁTrIkSz is the cooperative system of the participant information retrieval tools and databases.
Because it derives from the national library catalogue, the KÖZTAURUSZ/OSZK Thesaurus took
a prominent role among participants in the MÁTrIkSz cooperative, although the participants
remain with equal status. They are independent and share the responsibilities and benefits of
their common pursuit. There is a suitable user interface to search each participant dictionary and
to utilize their different topical terms, such as UDC terms, subjects, and descriptors.
The MÁTrIkSz has its own information retrieval language dictionary, too. The comprehensive
development of the dictionary means that searching the dictionary is like searching the component
systems, while the dictionary itself stands apart from the other bibliographic databases. There is
a common online index, and its records have a local identification. Consequently, results include
not only bibliographic records, but also semantic relationships with topical terms (authority
records). The different classification systems and their associated bibliographical resources appear
in a unified and homogeneous environment. Each database preserves its own descriptors and
terms. Semantic relationships between KÖZTAURUSZ’s phrases and any similar expressions with
different morphological forms appear in the 750 field (Established Heading Linking Entry – Topical
Term) of the MARC Authority Record. When searching for a particular term/phrase, exact searches
will retrieve records containing only that term/phrase. The established semantic relationships also
allow for result expansion to include records containing any similar expressions with different
morphological forms. Furthermore, term expansion is independent of source expansion, so that
using the power of the MÁTrIkSz dictionary does not require one to expand search results from a
single member source to the entire MOKKA union catalogue (Bánki, 2002, p. 35).
The project contributed to the creation of a new medium edition of the UDC index. The UDC
Master Reference File (MRF) was adapted to relate to the KÖZTAURUSZ/OSZK thesaurus, and the
UDC index was built into the thesauri. Consequently, the UDC codes became searchable in the
MÁTrIkSz system, and because the UDC codes and descriptors are established at the conceptual
level, independent of language, they provide the basis for searching in multicultural and
multilingual environments.
The efforts for creating the MÁTrIkSz system resulted in a common online index, in which its
records had local identification. The MÁTrIkSz system started at April 2002 with about 113.000
topical terms, but even after some years of progress, personal and financial issues halted this
project.

2. The KÖZTAURUSZ/OSZK thesaurus
2.1 Beginnings
The story of the next project will seem very similar. The project started in 1999, but there was a
long list of considerable antecedents. The County Library in Kaposvár initiated the project, and
development proceeded in parallel at the National Library.
The thesaurus provides system enhancements to subject and concept-UDC-based search
services, and users can operate more efficiently than before.
UDC classification numbers have been associated with lexical terms of the KÖZTAURUSZ, so that
most of the lexical terms have some relation with a UDC number. RELEX software is thus able to
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work with UDC numbers and their explanations and notes, separately from the KÖZTAURUSZ
descriptors. RELEX can export and import results based on UDC numbers. The HUNMARC export
has two versions:
• KÖZTAURUSZ with UDC codes, and
• KÖZTAURUSZ without UDC codes.
There are two ways of using this system: one is the search engine in the OPAC of the National
Széchényi Library, and the other is the online thesaurus with the UDC codes, but without
bibliographic records. UDC codes can be searched directly, and the system shows descriptors
corresponding to the concepts associated with the searched UDC code.
2.2 Some characteristics of the KÖZTAURUSZ
• It is the largest Hungarian Information Retrieval Language Dictionary on natural languages.
• It was made with the help of modern technology, specifically with the RELEX software,
and it is has been mounted for both local network and Internet use.
• It is possible to develop and keep it on the Internet dynamically.
• It can work with MARC format.
• It provides very easy sentence construction and syntax.
• It is of a high level, efficient, open, flexible and easy to use, with rich vocabulary and a clear
structure scheme.
• It has included over 20 Hungarian thesauri existing since 1990.
• Previously, the major weakness of these individual thesauri was the small pool of
bibliographic records available in their associated catalogues. So the MÁTrIkSz project was
a good opportunity for the KÖZTAURUSZ and the OSZK thesaurus.
• It can be used by automatic classification and indexing systems.
• It can include the last two Hungarian editions of the UDC index (Hajdu Barát, 2003).
Lexical terms

UDC code

UDC Hungarian edition, 1990

130.000

UDC Hungarian edition, 2005

90.000

KÖZTAURUSZ 2001.04.15

28.671

KÖZTAURUSZ 2003.12.16.

38.840

increase: 134 %

KÖZTAURUSZ 2008.11.30

62.141

increase: 217 %
increase: 218 %

KÖZTAURUSZ 2009.03.01

62.585

Geotaurusz 2001.02.11

7.963

Geotaurusz 2009. 03. 01

67.687

– from KÖZTAURUSZ

23.699

UDC code in KÖZTAURUSZ

increase: 847 %
55.837

UDC codes in the Relex system but not
yet used in KÖZTAURUSZ

26.708

UDC entry vocabulary in the Relex system
but not yet converted to KÖZTAURUSZ

2.814

Table 1 – Total lexis of KÖZTAURUSZ and Geotaurusz
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The total of lexical terms of KÖZTAURUSZ and Geotaurusz (Geotaurusz is the thesaurus of
geographical concepts) (Fejős and Ungváry, 2009) is 129.828. These terms range in length from 1
to 80 characters, with an average length of 14. Lexical terms have an average of 10 relationships.
These relationships combine for a total of more than half a million cross references in the
KÖZTAURUSZ. With every new lexical term bringing in 10 or more relationships, the number grows
fairly rapidly. This growth will continue until the system reaches an optimal saturation level.
If we compare the growth of lexical terms in the KÖZTAURUSZ with the growth of the Library of
Congress Subject Headings, we can see the intensity with which the number of lexical terms in
the KÖZTAURUSZ increases:

Terms 2001
Terms 2008
Increase

Library of Congress
65.000
100.000
154%

KÖZTAURUSZ
28.671
62.141
217%

Table 2 – Growth comparison between LCSH and KÖZTAURUSZ
2.3 Structure
The KÖZTAURUSZ includes descriptors, non-descriptors (see/used for), and relationships in
standard form. According to their content the lexical elements can be of the following kind:
•
•
•
•
•
•
•
•
•
•

Technical expressions, topical terms (i.e., library)
Geographical and ethnographical terms (e.g.The Hague)
Time (e.g. 1956)
Art style terms (e.g. romanticism)
Form terms (e.g. dictionary, video)
Language phrase (e.g. Dutch)
Modifiers (e.g. digital, property)
Personal and corporate names (e.g. Konrád György, Koninklijke Bibliotheek)
Taxonomical terms for organs, organisms, creatures (e.g. virus, animal)
Type of illnesses (e.g. flu)

Besides these formal elements of a lexical entry, comments can be attached to descriptors.
Such notes are associated with the lexical terms and help explain the descriptors, but are not
descriptors themselves. In the following tables and figure, the structure of the data is shown for
notes, references, bibliographic subject fields and authority records.
HUNMARC code

Name

KÖZTAURUSZ/OSZK thesaurus

667

Non-public general note

Not Used

670

Source data found note

675

Source data not found note

Not Used

678

Bibliographical or historical data note

Not Used

680

Public general note

682

Deleted heading information

687

Usage of heading note

688

Application history note

Not Used

690

Local note

Not Used

Used

Used
Not Used
Used

Table 3 – KÖZTAURUSZ/OSZK Notes as coded in HUNMARC
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Type of
relationship

HUNMARC
subfield

descriptor
Non-descriptor
(used for)
descriptor with
other descriptor
Non-descriptor
with other
descriptor
descriptor with
OR
non-descriptor
with OR
generic
relationship

Mark

L

see / use

see / use

450##a

helyett
(lásd innen)

H

used for

used for, UF

450##ws

lásd ÉS

L&

see AND /
use AND

see AND /
use AND

450##wt

helyett ÉS
(lásd innen ÉS)

H&

used for AND

used
for AND

450##wu

lásd VAGY

L

see OR /
use OR

H

used for OR

450##wv
450##wg

450##wj

450##wp
450##wr

related,
associative
relationship

English name of
Relationship

lásd

450##wk
causal
relationship

Mark

450##a

450##wh
partitive
relationship

Hungarian name
of relationship

450##wm

helyett VAGY
(lásd innen VAGY)
átfogóbban/
általá-nosabban
speciálisabb/
fajtája
egésze/
teljes

F
A
T

része/eleme

E

eredménye/
folytatása
kiindulása/
előzménye
egyéb rokonsága/
lásd még

R
E
X

broader term
generic
narrower term
generic
broader term
partitive
narrower term
partitive
broader term
causal
narrower term
causal
related term

see OR /
use OR
used
for OR
BT
NT
BTP
NTP
BTC
NTC
RT

Table 4 – Hungarian-English type of relationships in KÖZTAURUSZ/OSZK

HUNMARC
field

Description

Example

600

Personal names

Németh László (1901-1975)

610

Corporate names

611

Meeting names

630

Uniform titles

Bethlen Gábor Gimnázium (Hódmezővásárhely)
Classification at a crossroads – Multiple directions to usability
The Hague, 29-30 October 2009
Bible (New Testament)

650

Topical terms

walking tour, architecture

651

Geographic names

The Hague, Szeged, Baktói u.

653

Free topical terms

cooper vase, pregnancy

655

Formal topical terms

novel, postcards, thesaurus, season ticket

656

Occupation

carpenter, surgery, librarian

657

Targets and objects
of document

social welfare, criminal investigation

658

Educational terms

LIS education, further education, adult education

662

Hierarchical geographic
names

Hungary, Csongrád County, Szeged, Baktó

Table 5 – Types of indexing terms and its fields in HUNMARC bibliographic records
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There are some rarely used topical terms (e.g. Occupation, Targets and objects of document) in the
data exchange format. These rarely used topical terms must be defined and separated to create
machine-readable thesauri.

Tag ii $ nz n # 5.
000 #####nz 22#####n 4500
001
005 20080713233723.0
008 080603-#n#an-z##ba-#n###-#####-###a#-ana##-###d
040 ## $aMBA $bhu $fJogi és igazgatásügyi tezaurusz
150 ## $aközigazgatási bíróság
450 ## $wy $aállamigazgatási jogszolgáltatás
450 ## $wy $aközigazgatási bíráskodás
450 ## $wy $aközigazgatási kollégium
550 ## $wg $abíróság
550 ## $wk $aközigazgatási jog
550 ## $wk $abírósági felügyelet
550 ## $wk $aközigazgatási ellenőrzés
550 ## $wg $aválasztói kifogás
550 ## $wm $aközigazgatási peres eljárás
670 ## $aAz 1991. évi XXVI. törvény a közigazgatási határozatok bírósági felülvizsgálatának
kiterjesztéséről.
670 ## $aImre M.: Közig. Bíráskodás, 2008
670 ## $aOSZK-tezaurusz deszkriptora, átvéve 2008 $cUR
678 ## $aMagyarországon 1883-1949, majd 1990-től fennálló bíróság
680 ## $aA közigazgatási döntések ellenőrzésére hivatott, a rendes bíróságok szervezetétől
eltérő szervezetű, az állampolgárnak a közigazgatással, az önkormányzatoknak a kormánnyal
szembeni ügyeiben mint utolsó fórumként döntő különös bíróság
690 ## $aAz 1949-1990 közötti időszak államigazgatási határozatokkal szembeni eljárások,
felülvizsgálatok esetén a “jogi felülvizsgálat”, vagy a “jogi eljárás” és az adott kérdés
deszkriptora (“lakásügy”, “illetékügy” stb.), továbbá adott esetben az “egyeztető bizottság”
használandó
750 ## $a342.565.4 $2eto
750 ## $a347.998.95 $2eto
750 ## $a351.95 $2eto
750 ## $aadministrative court $0(euvoc)01539 $2euvoc

Figure 1 – Example of an authority record in HUNMARC format
Of particular note in the above example of an authority record are the UDC numbers and terms
from the EU multilingual thesaurus (Eurovoc) in the 750 fields.

203
EXTENSIONS AND CORRECTIONS TO THE UDC, 31 (2009)

közigazgatási bíróság
M: A közigazgatási döntések ellenőrzésére hivatott, a rendes bíróságok szervezetétől eltérő
szervezetű, az állampolgárnak a közigazgatással, az önkormányzatoknak a kormánnyal
szembeni ügyeiben mint utolsó fórumként döntő különös bíróság
H: Az 1949-1990 közötti időszak államigazgatási határozatokkal szembeni eljárások,
felülvizsgálatok esetén a “jogi felülvizsgálat”, vagy a “jogi eljárás” és az adott kérdés
deszkriptora (“lakásügy”, “illetékügy” stb.), továbbá adott esetben az “egyeztető bizottság”
használandó
Tört: Magyarországon 1883-1949, majd 1990-től fennálló bíróság
Forrás:Az 1991. évi XXVI. törvény a közigazgatási határozatok bírósági felülvizsgálatának
kiterjesztéséről. Imre M.: Közig. Bíráskodás, 2008 OSZK-tezaurusz deszkriptora, átvéve 2008
(MÉ)
H államigazgatási jogszolgáltatás
közigazgatási bíráskodás
közigazgatási kollégium
F bíróság
T közigazgatási jog
R bírósági felügyelet
közigazgatási ellenőrzés
választói kifogás
ETO 342.565.4.
347.998.85
351.95
Figure 2 – Example of an authority record in display format
The inclusion of terms from the Eurovoc thesaurus is a promising achievement. Eurovoc is
published in all the official languages of the European Community, plus Croatian. In addition, it has
been translated into Basque by the Provincial Government of Bizkaia and into Albanian, Russian
and Ukrainian by the Parliaments of these countries. All these languages have equal status: each
descriptor in one language necessarily matches a descriptor in each of the other languages.
A comparison between the English and Hungarian in the Eurovoc thesaurus shows that there are
different structures and descriptors. However, because the vocabulary richness in each language
varies from field to field, there is currently no equivalence crosswalk between the non-descriptors
in the various languages (Eurovoc, 2008; Hajdu Barát, 2008).

Figure 3 – UDC authority record related to the previous example
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The UDC code is in field 153 with the UDC number in subfield $a and its descriptions in subfield
$j. Relationships are in field 553. The descriptor is in a 750 field, and the UDC index terms are in
753 fields.

Figure 4 – UDC authority record in display format
The RELEX software can manage the integration of new information, such as added notes,
relationships and new terms and UDC codes. It also provides the export of records according to
the xml-based OWL Web Ontology Language, as shown below.

Figure 5 – Example of export in OWL
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The UDC code can be searched for directly, and the system also shows related descriptors of
concept.

Figure 6 – Example of search in KÖZTAURUSZ
KÖZTAURUSZ and its functionalities have been adopted by some Hungarian integrated library
systems (such as TextLib, HunTéka, SrLib) to manage subject access.
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3. Conclusion
This paper highlighted the role of thesauri and other subject languages in building a conceptbased vocabulary that expands the possibilities for usability and visualization of UDC and its
structure. UDC appears to be more visible as an information retrieval and knowledge organization
tool in the presented systems. The paper underlined the importance of cognition in providing
the basis for concept-building and the possibilities and expedients for integration of thesauri
and UDC.

References
All URL valid as of 01.03.2010
Bánki, Z.I. (2002) Általános Információkereső-nyelvi szótár elméleti kérdései és gyakorlati megvalósítása.
Budapest: ELTE BTK.
Fejős, L.; Ungváry, R. (2009) A letöltött Köztaurusz HUNMARC formátumú aktualizálása rátöltéssel. Available at:
http://www.ki.oszk.hu/107/e107_files/downloads/olvass_el_a_hunmarc-letoltes_ismertetese.rtf.
Hajdu Barát, A. (2003) General Information Retrieval Language Dictionary in the Széchényi National Library
(Hungary). In C. Travieso Rodríguez, J.A. Frías Montoya, coords. Tendencias de Investigación en
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Providing for interoperability between thesauri
and classification schemes in ISO 25964
Stella Dextre Clarke
Independent information consultant (UK)

Abstract
If a Knowledge Organization System (KOS) works well within every system where it is used for
the indexing/classification and retrieval of information, that is no longer enough. In today’s world
of networked information systems, another essential requirement of KOSs is interoperability
across systems. Hence ISO 25964, the international standard which will replace the existing
thesaurus standards ISO 2788 and ISO 5964, covers not just the construction of thesauri but
also interoperability with classification schemes and other types of controlled vocabulary.
The presentation will consider Part 2 of the standard, which deals with mapping to and from
classification schemes and other KOSs. It is not about how to construct a classification scheme,
but will need to describe the characteristics of existing schemes in sufficient detail to support
the development of appropriate mappings between classification schemes and thesauri. Some
issues to be resolved include: i) How to handle pre-coordinated classes; ii) How to provide for
classes that are not enumerated in the scheme but synthesised on demand; iii) Whether (and if
so how) to include a data model for each type of KOS. As ISO 25964-2 is still in the initial drafting
stage, there is every hope that ideas contributed at this conference may feed into the eventual
standard.
Stella Dextre Clarke is an independent consultant specializing in the design and implementation of
thesauri and other knowledge organization structures, with clients in the public and private sectors.
She currently leads ISO NP 25964, the project to update and revise the international standards for
thesauri. Previously she was the Convenor of the Working Group which developed BS 8723, the set
of corresponding British Standards. Stella is widely known for her work on behalf of the UK Cabinet
Office, as principal architect of the IPSV (Integrated Public Sector Vocabulary), a key component of
the e-Government Metadata Standard. In 2006 she won the Tony Kent Strix Award for outstanding
achievement in information retrieval, in recognition of the impact this work has had for information
sharing in the public sector.

No paper submission. Slides and talk recordings available at:
<http://www.udcc.org/seminar2009/programme.htm>.
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Concepts and terms in faceted classification
Vanda Broughton
University College London (UK)

Abstract
Recent revision of UDC classes has aimed at implementing a more faceted approach. Many
compound classes have been removed from the main tables, and more radical revisions of classes
(particularly those for Medicine and Religion) have introduced a rigorous analysis, a clearer sense
of citation order, and building of compound classes according to a more logical system syntax.
The faceted approach provides a means of formalizing the relationships in the classification
and making them explicit for machine recognition. In the Bliss Bibliographic Classification (BC2)
(which has been a source for both the UDC classes mentioned above), terminologies are encoded
for automatic generation of hierarchical and associative relationships. Nevertheless, difficulties
are encountered in vocabulary control, and a similar phenomenon is observed in UDC. Current
work has revealed differences in the vocabulary of humanities and science, notably the way
in which terms in the humanities should be handled when these are semantically complex.
Achieving a balance between rigour in the structure of the classification and the complexity of
natural language expression remains partially unresolved at present, but provides a fertile field
for further research.
Vanda Broughton is Senior Lecturer in Library & Information Studies, and Programme Director for
the MA LIS, at University College London. She has worked on the revision of the Bliss bibliographic
classification since 1972, and is Joint Editor of the second edition. She has been involved with the
UDC since 1997, and is now Associate Editor. A member of the Classification Research Group from
the 1970s, she has also been a member of the IFLA Committee on Classification and Indexing, and is
the author of a number of books and articles on the theory and design of classifications and thesauri.

The paper will be published in Knowledge Organization, 37, 4 (2010).
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Classification transcends library business
Claudio Gnoli
University of Pavia (Italy)

Abstract
Although bibliographic classifications usually adopt a different perspective from object
classifications, the two have obvious relationships. These are becoming increasingly relevant
today, as library catalogues now coexist in the global digital environment with catalogues
of archives, of museums, of commercial products, etc. Therefore, a broader conception of
classification is needed, that can be applied to any knowledge item. The real case of research
on bagpipes in Northern Italian folklore is considered. Its most effective approach is by far a
cross-media one, looking for many knowledge sources like published documents, police
archives, painting details, museum specimens, ethnographic organizations. To satisfy this kind
of search, the traditional disciplinary approach of classification is not enough. Tools are needed
in which knowledge items can be retrieved independently from other topics with which they are
combined, or the context where they occur. This is made possible if the basic units of classification
are taken to be the phenomena treated, as is recommended in the Leon Manifesto, rather than
disciplines or other aspect features. The concept of bagpipes should be retrieved and browsed
in any combination with other phenomena, disciplines, media etc. Examples will be given using
notation of the Integrative Level Classification draft system.
Claudio Gnoli has been working as an academic librarian since 1994. His main interest is classification
theory. He has published papers on this subject in several international journals and conference
proceedings. He is a member of the scientific advisory boards of the Universal Decimal Classification
Consortium (UDCC) and of the journal “Knowledge organization”, and vice-president of the
International Society for Knowledge Organization (ISKO).

The paper is published in Knowledge Organization, 37, 3 (2010) pp. 223-229.
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Specifying intersystem mapping relations:
requirements, strategies and issues
Felix Boteram
Jessica Hubrich
Cologne University of Applied Sciences (Germany)

Abstract
The paper outlines the development and improvement of intersystem relations focusing
on a comprehensive international knowledge organization system and mappings between
typologically different indexing languages. Ideally, intersystem relations complement highly
expressive and thoroughly structured relational indexing languages. The relational structures of
the participating systems contribute to the meaning of the individual terms or classes. However,
when conceptualizing mapping relations, the structural and functional design of the respective
systems must be fully taken into account. As intersystem relations may differ considerably from
familiar interconcept relations, the creation of an adequate inventory that would be general
in coverage and specific in depth demands a deep understanding of the requirements and
properties of mapping relations. In the authors’ experience the characteristics of specific mapping
relations largely rely on the characteristics of the systems they are intended to connect. The
detailed declaration of differences and peculiarities of specific mapping relations is an important
prerequisite for modelling these relations. First approaches towards specifying intersystem
relations are presented with special respect to linkages between universal decimal classifications
and thesauri.
Felix Boteram is a librarian and research assistant working for the RESEDA project at the Institute of
Information Management at the Cologne University of Applied Sciences, Germany. RESEDA aims at
developing models for the representation of semantic data in systems for knowledge organisation
from an interdisciplinary perspective.
Jessica Hubrich works at the Institute of Information Management at the Cologne University of
Applied Sciences, Germany. She is team leader of CrissCross, a research project funded by the German
Research Foundation (DFG) focused on mapping subject headings from the German Subject Authority
File (SWD) to classes of the Dewey Decimal Classification (DDC).

The paper is published in Knowledge Organization, 37, 3 (2010), pp. 216-222.
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Open Web standards and classification:
foundations for a hybrid approach: keynote
Dan Brickley
Vrije University Amsterdam (The Netherlands)

Abstract
Classification is truly at a crossroads. Library and cultural heritage institutions are increasingly
making their collections accessible in machine-processable form. Movements advocating for
open data sharing are helping governments publish huge public datasets, creating communallymaintained datasets via the Web, and using open Web standards to ensure these works are all
cross-referenced and richly linked. New Web standards are bridging the gaps between thesauri,
ontologies and databases, providing opportunities for collaboration, information sharing and
new approaches to user interface design. Drawing on examples from television, subject-based
information gateways and Web 2.0 trends, this talk proposes some foundational steps that will
help professional subject classification remain central to resource discovery, annotation and
linking.
Dan Brickley is best known for his work on Web standards in the W3C community, where he helped
create the Semantic Web project and many of its defining technologies. Dan is currently working at
the Vrije University Amsterdam on the NoTube EU project, developing new approaches to interactive
TV that build upon SKOS, FOAF and open Web technologies. Previous work includes six years on the
W3C technical staff, establishing ILRT’s Semantic Web group at the University of Bristol, and more
recently at Joost, an Internet TV startup. He has been involved with resource discovery metadata
since 1994 when he published the first HTML Philosophy guide on the Web, and has been exploring
distributed, collaborative approaches to ‘finding stuff’ ever since.

No paper submission. Slides and talk recordings available at:
<http://www.udcc.org/seminar2009/programme.htm>.
For synchronised talk and slides see
< http://www.slideshare.net/danbri/open-web-standards-and-classication-foundations-for-ahybrid-approach>.
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Terminology services
Ceri Binding
Douglas Tudhope
University of Glamorgan (UK)

Abstract
Controlled terminologies such as classification schemes, name authorities and thesauri have long
been the domain of the library & information science community. Although historically there
have been initiatives towards library style classification of web resources, there remain significant
problems with searching and quality judgement of online content. The more recent growth of
social bookmarking sites indicates a desire for the personal organisation and structuring of
web resources. Social tagging produces some interesting results, but also produces ambiguous
vocabularies conflating index terms with opinions. Intuitive tools incorporating established
controlled terminologies in fields other than libraries remain sparse. Terminology services play a
key role in opening up access to these valuable resources. By exposing controlled terminologies
via a web service, organisations maintain data integrity and version control, whilst motivating
external users to design innovative ways to present and utilise the data. The authors relate their
experiences in creating terminology web services and associated client interface components
for the archaeology domain in the STAR project (http://hypermedia.research.glam.ac.uk/kos/
STAR/) and demonstrate how the same principles can be readily adapted to other subject areas
(http://hypermedia.research.glam.ac.uk/kos/terminology_services/).
Ceri Binding is a Research Associate in the Hypermedia Research Unit, Faculty of Advanced Technology,
University of Glamorgan. Ceri graduated with a BSc in Computer Studies in 1997 whilst working as an
Analyst Designer / Programmer for Hyder IT, before joining Glamorgan in 2000. He had responsibility
for development work on the FACET project and implemented various standalone and web systems
for the project. He is currently conducting research and development work for the STAR project,
involving use of SKOS and CRM data. Related research interests include Knowledge Organisation
Systems, intelligent web-based retrieval and interface design.
Douglas Tudhope is Professor in the Faculty of Advanced Technology, University of Glamorgan
and leads the Hypermedia Research Unit. His area of research is Knowledge Organisation Systems
and Services. He was PI on the EPSRC FACET project in collaboration with the Science Museum and
Museum Documentation Association and is PI on an AHRC project (Semantic Technologies for
Archaeological Resources) in collaboration with English Heritage. He is Editor of the journal, New
Review of Hypermedia and Multimedia and acting Theme Editor, Information Discovery, Journal of
Digital Information (JoDI). He was an author of the recent JISC State of the art review on Terminology
Services and Technology.

The full paper will be published in Knowledge Organization, 37, 4 (2010).
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Signposting the crossroads: terminology web services
and classification-based interoperability
Gordon Dunsire
Dennis Nicholson
University of Strathclyde (UK)

Abstract
The focus of this paper is the provision by the JISC-funded HILT project of terminology and
classification-based terminologies interoperability data via web services, initially using
interoperability data based on the use of a Dewey Decimal Classification (DDC) spine, but with an
aim to explore other possibilities in time, including the use of other spines (including, possibly,
UDC), and the use of direct KOS to KOS mappings.
HILT Phase IV developed pilot web services based on SRW/U, SOAP, and SKOS to deliver machinereadable terminology and cross-terminology mappings data likely to be useful to information
services wishing to enhance their subject search or browse services. It also developed an
associated toolkit to help information services technical staff to embed HILT-related functionality
within service interfaces. Several UK information services have created illustrative user interface
enhancements using HILT functionality and these will demonstrate what is possible. HILT
currently has the following subject schemes mounted and available: DDC, CAB, GCMD, HASSET,
IPSV, LCSH, MeSH, NMR, SCAS, UNESCO, and AAT. It also has high level mappings between some
of these schemes and DDC) and some deeper pilot mappings available.
Gordon Dunsire is Depute Director of the Centre for Digital Library Research at Strathclyde University
in Glasgow, Scotland. He is a member of the CILIP-BL Committee on AACR and the CILIP Committee on
DDC, and is Chair of the Cataloguing and Indexing Group in Scotland. He is the principal developer of
the SCONE collection descriptions service and other components of the Scottish Common Information
Environment, and has been involved in several projects investigating the use of collection-level
description and metadata aggregation in wide-area resource discovery.
Dennis Nicholson is Director of the Centre for Digital Library Research at Strathclyde University and
Director of Research in Strathclyde University’s Information Resources Directorate. Since 1991, he has
managed a range of funded projects, either directly or in his role as CDLR manager. Included amongst
these projects are HaIRST (2002-2005), COPAC/Clumps (2002-2004), Scottish Portals Initiative (2001), Victorian Times (2001-), HILT (2000-), SCONE (1999-), CAIRNS (1998-2000), CATRIONA II (1996-98),
CATRIONA (1994-95), and the BUBL Information Service (1991-). Further information about most of
these projects can be found at <http://cdlr.strath.ac.uk/projects/projects.html>.

The full paper will be published in Knowledge Organization, 37, 4 (2010).
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Classificatory ontologies
A.R.D. Prasad
Devika P. Madalli
Documentation Research and Training Centre, Indian Statistical Institute

ABSTRACT: Digital Libraries and Digital Repositories are data-intensive with large numbers of fulltext resources accessible online. Activities in the area of Semantic Web development recognize the
significant part played by metadata and knowledge organization systems such as classification
systems and thesauri in capturing and communicating ‘meaning’. We now have Web ontology
standards, such as Simple Knowledge Organization Systems (SKOS), a common data model for
sharing and linking knowledge organization systems via the Semantic Web. Standards such as
SKOS are also meant to be used as a vehicle for deployment of knowledge organization systems
that were not born digital (or XML/RDF) such as thesauri and bibliographic classifications. This
paper attempts to present an application of the faceted classification scheme as enunciated by
Ranganathan in developing ontologies. It further explores the issues in modelling the faceted
scheme of Ranganathan using SKOS.
KEYWORDS: classification, digital libraries, ontology

1. Introduction
The phenomenal presence of Digital Libraries (DLs) on the Web highlights the importance of
structuring data. The size and complexity of the information stored in Digital Libraries (DLs) is
steadily increasing. As opposed to the loosely-organized information sources available on the
Web, DLs provide metadata-supported, well-structured data. In the context of the envisioned
Semantic Web (Berners-Lee et al., 2001), metadata becomes a cornerstone. The Semantic Web
(SW) cannot realize its potential unless intelligent automatic procedures help to analyze and
transform current natural language knowledge into its Semantic representation. Metadata, a key
idea of the Semantic Web, has already been in practice for centuries in libraries through the use
of different knowledge organization systems.
In DLs, metadata have many roles and functions, such as semantic and structural information
representation, organization and retrieval. Metadata are usually embedded in the form of
item descriptions, and the way metadata schemas are deployed depends on the DL’s domain.
The intrinsic complexity of heterogeneous content requires highly complicated and re-mixed
metadata schemes rather than just the use of monolithic sets of elements. The fact is clearly
emphasized by current approaches to metadata, such as the Warwick Framework, which assumes
that “complex metadata needs are best met by a multiplicity of separate but functionally focused
metadata schemes, relatively orthogonal and independently maintained by communities of
expertise and practice, which can be mixed and matched as needed, rather than by just one
comprehensive but monolithic set of elements. The metadata associated with a given object
would be separated into a series of ‘packages’ that would be marked as using these various
metadata schemes” (Baker & Lynch, 1998).
In DLs, a full range of information is included, spanning from descriptive and administrative
metadata (technical metadata, rights management and digital provenance) to structural
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metadata. Subject metadata are represented by several knowledge organization systems (KOS),
e.g. classification schemes, thesauri, taxonomies or ontologies. Such topical tools strengthen
the legacy of the so-called “subject approach to information”, maintaining this approach alive
also in the digital scenario, which has been a significantly important issue for librarians since
Cutter’s time. The present paper tries to explore the synergy of DLs and KOS and the possibilities
of embedding the advantages of faceted system in DLs.

2. Digital Libraries and KOS
The term “knowledge organization systems” is intended to encompass all types of schemes
for organizing information and promoting knowledge management. Knowledge organization
systems include classification schemes that organize materials at a general level (such as books
on a shelf ), subject headings that provide more detailed access, and authority files that control
variant versions of key information (such as geographic names and personal names) (Hodge,
2000). They also include less traditional schemes, such as semantic networks and ontologies.
Knowledge organization systems as mechanisms for organizing information find applications in
every library, museum, and archive.
Digital libraries often tend to adopt one or more KOSs for organizing their collections and
resources. Just as in a physical library, the KOS in a digital library provides an overview of the
collection’s content and supports retrieval. The scheme may be a traditional KOS, relevant to
the scope of the material and the expected audience for the digital library (such as the Dewey
Decimal System or the INSPEC Thesaurus), or a commercially developed scheme such as the
Yahoo or Excite categories, or a locally developed scheme for a corporate intranet.
KOSs enhance the digital library in a number of ways. They can be used to connect a digital
library resource to a related resource. The related information may reside within the KOS itself, or
the KOS may be used as an intermediary file to retrieve the key needed to access information in
another resource. According to Soergel (2008) in a DL, knowledge organization comes into play
in several closely inter-related ways:
a.
b.
c.
d.

Organization of information in substantive databases;
Organization of information within documents;
Organization of information about documents and databases (metadata);
Organization of information about any type of subject treated in documents (needed to
support finding documents and other digital objects);
e. Information about concepts, terms and their relationships; organization of ontological
and lexical information.
The inter-related approach highlights the fact that users to DL can be varied, depending on the
intended use of a given resource, but recognizes that the subject or topical approach is one of
the most common in any domain. Therefore, a KOS can make digital library materials accessible
to disparate communities. This may be realized by (Hodge, op.cit.):
a.
b.
c.
d.
224

providing alternate subject access,
adding access by different modes,
providing multilingual access, and
using the KOS to support free text searching.
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In DLs, KOS are presented in the form of metadata schemas. Metadata standards bring into focus
the fact that there is a need to describe the content of Internet resources using some ‘‘meaningful
descriptors’’ (Smith & Schirling, 2006). Metadata standards are implemented in DLs to provide
the necessary pointers to information by breaking up the content into bits and pieces. Metadata
standards are particularly applicable to digital libraries as tools for finding information.
The function of metadata has a parallel with that of the card catalogue in traditional print libraries.
The logical extension of such data description methods was carried forward by bibliographic
databases. Data were structured into fields and subfields that followed standards in the element
set. The element sets were formalized into standards such as MARC21 (Library of Congress, 2006)
and UNIMARC (IFLA, 2004), widely adopted by libraries in their OPACs. Also, several standards
emerged for the data elements themselves, including ISO date format, AACR2 rules for data
extraction, and so forth.
For the purpose of this discussion, we would like to broadly classify metadata into two kinds:
bibliographic and non-bibliographic metadata. Bibliographic metadata are based on traditional
library catalogue data. Non-bibliographic metadata could be descriptions of any entity, such as
a person, organization, service, market products, etc. Traditionally, machine-readable catalogues
based on standards such as MARC21 include authority files for personal names, organizations
and institutions, geographical places, etc. Most of these authority files are used for vocabulary
control or standardization of terminology used within systems.
In a digital library environment, though, such authority files can be transformed and enriched by
using metadata. In this paper only bibliographic metadata will be analysed. Metadata are much
akin to bibliographic data as they are ‘‘structured data’’ describing the characteristics of a resource.
Metadata are about knowledge, meaning the ability to turn information and data into effective
action (Haynes, 2004). This implies that through metadata, more ‘‘contextual’’ information may be
attributed to the resources in order to eventually help in their discovery by end users on the Web.
Metadata empowers search engines and end users in search and retrieval by providing them with
essential clues (Prasad & Madalli, 2008). For example, searching ‘‘Johnson’’ would produce the
results where ‘‘Johnson’’ is a player, ‘‘Johnson’’ is a company or ‘‘Johnson’’ the name of a software
package. But if a mechanism is provided to state in the query the following equation:
Look for ‘‘Johnson’’ where ‘‘Johnson’’ is the author
then only those resources where Johnson appears as an author would be retrieved.
This kind of mechanism was perfected in bibliographic databases on CD and online information
systems. In Web parlance, metadata elements are used in the place of bibliographic elements.
But the above option would fail again if we were looking for ‘‘Johnson’’ – an electrical geyser
company. Obviously, it requires a different kind of metadata other than just bibliographic. Thus,
each requirement is context-specific. Dublin Core, the widely used standard for metadata,
describes Web pages with 15 structured elements that can be used optionally; each element can
be repeated as well. Elements can be further qualified by element refinements and data standards
(Dublin Core Metadata Initiative, 2006). The design and content of Dublin Core being very simple,
the need was felt by different communities to extensively add on elements or change them to
suit the description of different datasets. However, Dublin core is used as a minimum common
denominator among and between digital libraries.
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3. Some KOS implementations in DLs (related works)
In the digital library community, the importance of different KOSs has been recognized quite
early. Perhaps the reason can be attributed to the contributions of library KOSs and their different
application in library OPACs and indexing systems. DESIRE - Development of a European Service for
Information on Research and Education (DESIRE, 1997) tried to implement automatic classification
in networked environment. The RUBRIC Project (RUBRIC, 2007) came up with an XML file to
provide a controlled vocabulary of ASRC (Australian Standard Research Classification) subject
terms for use with the DSpace digital library suite. For achieving this goal, DSpace Ontology
Add On is used. The ASRC subject terms XML file is really a list of the Research Fields, Courses
and Disciplines (RFCD) classification. These classifications are used extensively by Australian
institutional repositories and are known by the more generic term of ASRC subject headings.
Another project, ERCIM (European Consortium for Informatics and Mathematics) Technical
Reference Digital Library (ETRDL) (Baldacci et al., 1998) has incorporated the ACM Computing
Classification descriptors and AMS Mathematics Subject classification descriptors to be chosen
while inputting the “subject” field.
The Alexandria Digital Library Project (ADL) from the University of California at Santa Barbara (Hill
et al., 2002) used thesauri and authority lists to improve navigation, such as the Getty Thesaurus
of Geographic Names and the Gazetteer Content Standard, by providing relations between both.
With all these implementations, developers of popular DL packages also started incorporating
features for embedding KOSs.
The Greenstone Digital library offers a unique way of knowledge organization by providing
for hierarchical phrase browsing (Witten, 2003). This kind of browsing is performed through
an interactive interface which allows access to a phrase hierarchy that has been extracted
automatically from the full text of a document collection. It is designed to resemble a paperbased subject index or thesaurus. The user enters an initial word into a search box, and a list
of phrases containing this word is shown. These phrases are simple at the first instance; each
can be further expanded into a list of more complete phrases that contain the original one. This
allows hierarchical access to the lexical content of a document collection. Ultimately, the user
reaches a leaf of the hierarchy, which takes him/her straight to the unique document containing
that phrase. Apart from this, semantic metadata that are structured in hierarchies, such as library
classifications, can be presented as trees where the nodes open to reveal the data beneath. In this
case, the user is provided an auxiliary file giving labels for intermediate nodes of the hierarchy
(e.g., subject headings corresponding to each classification number) (Witten, op.cit.).

4. Significance of Faceted Classification Schemes in DLs
Most search engines deployed in DLs (e.g. Lucene in Dspace) use post-coordinate indexing
and depend on ranking algorithms to display search results in decreasing order of relevance.
However, it should be noted that emphasis in recall is the main reason for noise/false drops in
the search. In contrast, pre-coordinated indexing system results are better in precision often at
the cost of recall. It is generally accepted that precision and recall are inversely proportional. With
vast quantities of information on the Web, perhaps it should be rethought whether the end user
should be given the choice of searching either pre- or post-coordinated indexes. Thus far we
hardly have computational models of pre-coordinated indexing systems in deployed system,
though there have been experimental models of it (Prasad, 1995).
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4.1. Library Classification and Indexing
Theoretically, library classification systems such as Dewey Decimal Classification (DDC),
Universal Decimal Classification (UDC), and Colon Classification (CC) can serve to implement
pre-coordinate indexing and models could be developed, e.g., on the lines of chain indexing.
Although classification schedules are traditionally used to assign class numbers to documents
for the purposes of shelf arrangement, in the context of bibliographic databases and the Web
there is no requirement for a linear arrangement. One of the major advantages of forgoing class
numbers is that documents can be arranged by different criteria, e.g. by subject, author or title,
to facilitate browsing. Class numbers impose a mono-hierarchical system where, as with thesauri
or classauri (Bhattacharyya, 1981), they are not constrained by such a requirement and therefore
Web documents can be browsed in a user-defined order.
Computational models used to unscramble class numbers represented in DDC, UDC or CC into
subject terms have been demonstrated (Prasad, op.cit.) while it is rather more complex to build
systems that can automatically assign class numbers to documents. In a library environment,
where it is important to physically arrange books by using class numbers, there is no purpose of
class numbers in indexing. If the whole process is viewed as defined in terms of Ranganathan’s
three planes of work – idea plane, verbal plane and notational plane – unscrambling class
number (notational plane) (Ranganathan, 1954a) into subject keywords (verbal plane) is similar
to that of “one step forward, two steps back”. While it is justified to convert class numbers into
subject strings in the case of already worked out class numbers, it is not a justifiable approach
to construct class numbers and translate them back to subject key terms. In the latter case, one
can move from idea plane to verbal plane without bothering about notational plane altogether.
However, developing computational models/ontologies of these systems is a very complex
procedure. While linear arrangement was the focus of library classification system, subject
indexing system was deployed to add context to concepts in content through post and precoordinate indexing methods (Ranganathan, 1954b).
Context Free indexing: At the time of indexing, context is not taken into consideration, though
users are free to add context during search by using Boolean “and” or “not”. Boolean “or” may
facilitate multiple contexts, but again it may result in providing wrong context if care is not taken
by nesting the search expression, whereas in the case of pre-coordination such ambiguities are
avoided.
Context Sensitive Indexing: In post-coordinate indexing, though more terms could be added
by using Boolean “and”, which would add context, there is no specific order for the terms (lack
of syntax). This was foreseen by the authors of PRECIS (Austin, 1974) and POPSI (Bhattacharyya,
op.cit.). In fact, PRECIS and POPSI are considered as subject indexing languages with emphasis
on structured context. POPSI, in particular, is a derivative of the Analytico-Synthetic Classification
system propounded by S.R. Ranganathan (Ranganathan, 1954a). An advantage of the analyticosynthetic approach in subject indexing as found in POPSI is that associative relations between
documents can be visualized.

5. Faceted Classification and SKOS
The vision of Semantic Web is that Web technology could be used to better organize the vast
amounts of unstructured (i.e. human-readable only) information on the Web. To actually apply
these technologies over large bodies of information requires the construction of detailed “maps”
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of particular domains of knowledge, in addition to the accurate description (i.e. annotation
or cataloguing) of information resources on a large scale, much of which cannot be done
automatically. The accumulated experience and best practices of library and information sciences
for the organization of information and knowledge are obviously complementary, and they are
applicable to the grand vision, since they include the many existing knowledge organization
systems already developed and in use such as classification schemes, subject headings and
thesauri. Representing such concept schemes in a machine-processible language and structure
will help to realize the idea of concept-based instead of text-based searching, which is the main
motto of Semantic Web.
Simple Knowledge Organization System (SKOS) (Miles & Bechhofer, 2009), which is presently a
candidate for W3C Recommendation, is a step towards achieving this motto. The primary goal
of SKOS is to provide a simple machine-understandable representation framework for KOSs with
enough flexibility and extensibility to cope with the variations found in KOS idioms, and fully
capable of supporting KOS publication and use within a decentralised, distributed information
environment such as the Semantic Web.
SKOS is intended for use in three important information retrieval applications: Vocabulary
development, Indexing and Searching. It is ultimately designed to support interoperation of
these three key components. SKOS representation of classification schemes will add semantics
to the visual-based searching techniques such as hierarchical browsing, faceted search, etc. A
classification scheme is a taxonomy with a notation for each entity which denote its position in
the hierarchy. Prominent examples are DDC, CC and UDC.
5.1. SKOS implementations
Some SKOS use cases are discussed in detail by Isaac et al. (2007). SKOS is used in the Bio-Zen
Ontology Framework (http://neuroscientific.net/index.php?id=43) for the representation of many
existing life sciences vocabularies, taxonomies and ontologies coming from the Open Biomedical
Ontologies (OBO) collection. To represent such vocabulary elements as well as other types of
information, the existing SKOS model has been integrated into a single OWL ontology, together
with the DOLCE foundational ontology and the Dublin Core metadata model.
In the context of FAO Agricultural Information Management Standards (AIMS) project (http://
www.fao.org/aims) Agrovoc has been converted into SKOS (ftp://ftp.fao.org/gi/gil/gilws/aims/
kos/agrovoc_formats/skos/2006) and is being mapped to two other vocabularies: the Chinese
Agricultural Thesaurus (CAT) and the National Agricultural Library thesaurus (NAL). This mapping
uses links inspired by the SKOS mapping vocabulary. A Sesame RDF Web repository containing
the SKOS version of the GTAA thesaurus (Common Thesaurus for Audiovisual Archives) is used
in the project, CHOICE@CATCH for the automated ranking of candidate terms for description
of radio and TV programs. SKOS is used to describe all lexical qualities in BIRNLex, a lexicon of
concepts covering clinical neuroimaging research developed by the Biomedical Informatics
Research Network (BIRN).
5.2. Need for faceted KOS
SKOS is proved to be good for thesauri. SKOS can clearly represent properties of concepts, and
relationships among or between the concepts — both hierarchical and associative. Hierarchical
relations can be displayed using skos:hasTopConcept, skos:broader, skos:narrower, etc., while
associative relations can be represented using skos:related. But in an enumerative classification
system, SKOS fails to provide the order of main classes and other topics. This issue could be
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tackled to an extent by treating the main classes as independent schemes and with use of
skos:OrderedCollection to include main classes and skos:memberList to show the members in an
array by preserving their order. Another problem is the absence of a vocabulary element to denote
alternative classification notations or cross-listed notations. The skos:notation element does not
record how a classification notation is built, which restricts the further manipulation of the class
numbers in a machine-assisted environment. Although SKOS provides skos:hasTopConcept
for classes in the main schedule, no provision is available to represent auxiliary tables without
semantic loss (Zeng, Fan 6 Lin, 2008).
5.3. Colon Classification (CC) modelling in SKOS
In its development towards being a W3C standard, SKOS has been trying to add new elements
for better representation of KOS. The present specification, as directly demonstrated above,
does not support the requirements for representing faceted classification schemes. Unlike
enumerative schemes, the structure of faceted schemes mainly consists of isolates distributed
over fundamental categories and its rounds and levels. In addition, analytico-synthetic structures
provide for the combination of the various basic subjects, isolates, etc. to represent more complex
subjects. An approach to dealing with such kind of complex structures in SKOS could be by
grouping concepts using vocabulary elements such as skos:Collection, skos:OrderedCollection,
skos:member, skos:memberList, etc.
Consider an example of subject approach to a collection that we try to facetize. We attempt
representing the structure of Colon Classification (CC) (Ranganathan, 1960) in SKOS. Consider
a competency question where a user requires a report on “Eliminating drug use among urban
youth in Northern India in the year 2008”. CC analysis of the complex query is presented below (a
detailed discussion of facet analysis is beyond the scope of this paper):
Title: “A report on eliminating drug use among urban youth in Northern India in the year
2008”.
Facets:
		
Basic subject: Sociology
		
Personality: Youth (by age)
			
Urban (by residence)
		
Energy: Drug habits (round1)
			
Treatment (round2)
		
Space Isolate: North India
		
Time Isolate: Year 2008
		
Common Isolate: Report
From the above analysis we can figure out that for representing it into SKOS we would need
proper labelling for Basic subject, Personality (two isolates superimposed), two rounds of Energy,
and labels for Space, Time and other Common isolates.
5.4. Faceted structure in SKOS
Let us now examine how SKOS can be adopted for such a faceted structure. For representing the
basic subject, Sociology, there can be two approaches i.e., it can be treated as an independent
scheme by using skos:ConceptScheme or by treating sociology as a skos:Concept for representing
the occurrences urban and youth of the facet Personality. For one instance, skos:OrderedCollection
can be used, but again the superimposition is not possible as is required to represent concept
behind urban youth. Similarly, for Energy isolates the concepts of rounds cannot be conveyed.
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Likewise, in Space and Time there is again the problem of representing levels. To represent
common isolates, independent schemes can be made for them and can be borrowed anytime
using skos:inScheme property but with semantic loss.
While treating the basic subject as an independent scheme, the fundamental categories (PMEST)
can be considered as skos:hasTopConcept of underlying skos:Collection, but in another approach
where the basic subject is a skos:Concept, there should be an extension like skos:hasTopCollection.

6. Conclusion
As discussed in the section above, faceted structures point to concepts by the topical scope
as well as by the context albeit being rather complex systems. Use of these provisions makes
the SKOS syntax of faceted structures very lengthy and complex. There are other issues, such
as skos:Collection not being semantically equivalent to “facets”. Therefore, there is a high need
to develop SKOS extensions in order to solve representation problems for complex structures
such as those of faceted classifications. Alistair Miles reported that “…he decided to drop the
skos:Facet class, and the skos:inFacet and skos:facetMember properties in SKOS-Core 1.0 after
there was some contention as to whether this had been modelled in the right way” (Miles, 2005).
One of the reasons for advocating the analytico-synthetic classification approach is its ability to
seamlessly accommodate (hospitality) new subjects/topics. As subjects are continuously evolving
and new terminology keeps pouring in, it is essential to adopt a system that can accommodate
emerging new terms. There have been experiments in this direction of automatic updating of
classification schedules, which could be applied to building Classauri (Madalli, 2001). Systems
incorporating combination of results of knowledge representation systems using AI techniques
(Panigrahi & Prasad 2007), Natural Language Parser to generate subject strings based on existing
library classification systems in a hybrid model may be more capable of attempting complex
context sensitive retrieval. The pre-requisites for such systems are (Prasad, op.cit.):
a. Natural Language Parser to generate subject strings based on existing library classification
systems.
b. A knowledge base for representation to represent the schedules/classauri.
c. A rule-base for constructing pre-coordinated subject strings.
Although, at present, most of the schemas for ontologies are based on RDF/OWL/SKOS, with an
emphasis on representing subject thesauri, such ontologies can be sensitized to facetization. This
warrants extension of OWL or SKOS which can be really a faceted KOS or ontology schema that
could accommodate fundamental categories as enunciated by the analytico-synthetic approach
in classic library systems.
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Using SKOS in practice, with examples
from the classification domain
Antoine Isaac
Vrije University Amsterdam (The Netherlands)

Abstract
After a brief presentation of various features of the SKOS (Simple Knowledge Organization
Systems) model, and its role in relation to knowledge organization systems (KOS) and the
Semantic Web, the author discusses some practical issues that have to be overcome when
representing KOSs using SKOS. A particular focus is put on the classification domain, by means of
examples taken from typical classification vocabularies, such as UDC. The paper illustrates how
elements of the SKOS model can capture important aspects of classifications, but that some key
features, such as concept coordination, are still lacking proper means of representation. Hints
are given on how SKOS can be extended with elements that address these issues. The author
attempts to analyse those potential elements, keeping in mind the interoperability motivation
that guided the design of SKOS in the first place. In particular he will try to answer the following
question: to what extent can consensual extensions be devised to use SKOS successfully with
classification systems?
Antoine Isaac is a post-doctoral researcher at Vrije Universiteit in Amsterdam and Koninklijke
Bibliotheek where has been working for a number of years on how Semantic Web technology can be
successfully used in Cultural Heritage environment. He works on the representation and interoperability
of cultural heritage collections and their vocabularies (STITCH, TELplus and EuropeanaConnect
projects). He is a member of the W3C Semantic Web Deployment Working Group and is involved in
the design of SKOS. Read more at http://www.few.vu.nl/~aisaac/

No paper submission. Slides and talk recordings available at:
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Visual analysis of classification scheme
Veslava Osinska
Nicolaus Copernicus University (Poland)

Abstract
This paper proposes a novel methodology to visualize a classification scheme. It is demonstrated
with the Association for Computing Machinery (ACM) Computing Classification System (CCS).
The collection derived from the ACM digital library contained 37,543 documents classified by
CCS. The attribute classes, subject descriptors and keywords were processed in a dataset to
make a graphical representation of the documents. The general conception is based on the
similarity of co-classes (themes) proportional to the number of common publications. The
final number of all possible classes and subclasses in the collection was 353 and therefore the
similarity matrix of co-classes had the same dimension. A spherical surface was chosen as the
target information space. Classes and documents node locations on the sphere were obtained
by means of Multidimensional Scaling coordinates. By representing the surface on a plane like
a map projection, it is possible to analyze the visualization layout. The graphical patterns were
organized in some colour clusters. For evaluation of given visualization maps, graphics filtering
was applied. This proposed method can be very useful in interdisciplinary research fields. It
allows for a great amount of heterogeneous information to be conveyed in a compact display,
including topics, relationships among topics, frequency of occurrence, importance and changes
of these properties over time.
Veslava Osinska received an M.S. in physics from Vilnius University. She is currently finalizing her Ph.D.
in Information Science and Bibliology at Nicolaus Copernicus University in Torun (Poland), where
she teaches Information and Communication Technology and Computer Graphics. She has applied
her Computer Science background and programming skills to research areas which include effective
visualization of multidimensional information as, for example, bibliological data generated in digital
libraries. She is a member of the Polish Chapter of ISKO and the Polish Computer Science Society.

The full paper will be published in Knowledge Organization, 37, 4 (2010).
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UDC and folksonomies
[short paper]
Alenka Šauperl
University of Ljubljana (Slovenia)

The full paper will be published in Knowledge Organization, 37, 4 (2010).
ABSTRACT: Social tagging systems, known as ‘folksonomies’, represent an important part of web
resource discovery as they enable free and unrestricted browsing through information space.
Folksonomies consisting of subject designators (tags) assigned by users, however, have one
important drawback: they do not express semantic relationships either hierarchical or associative
between tags. As a consequence, the use of tags to browse information resources requires moving
from one resource to another, based on coincidence and not on the pre-established meaningful
or logical connections that may exist between related resources. We suggest that the semantic
structure of the Universal Decimal Classification (UDC) may be used in complementing and
supporting tag-based browsing. In this work, two specific questions were investigated: (1) Are
terms used as tags in folksonomies included in the UDC? and (2) Which facets of UDC match the
characteristics of documents or information objects that are tagged in folksonomies? A collection
of the most popular tags from Amazon, LibraryThing, Delicious and 43Things was investigated.
The universal nature of UDC was examined through the universality of topics and facets covering
diverse human interests which are at the same time interconnected and form a rich and intricate
semantic structure. The results suggest that UDC-supported folksonomies could be implemented
in resource discovery, in particular in library portals and catalogues.
KEYWORDS: social tagging, folksonomy, UDC, comparison

Introduction
Folksonomies are popular among Web users, allowing them to tag documents (index them),
by assigning keywords to resources they find on the Web or that they submit themselves. This
enables users to retrieve documents they have already accessed or find new documents other
users have tagged. Browsing is aided by tag clouds, i.e. groups of tags, sorted alphabetically and
presented by size - their size expresses the frequency of their use.
Inspired by numerous research reports on folksonomies in ILS, we proposed two research
questions:
(1) Are terms used as tags in folksonomies included in the UDC? ^
(2) Which facets of the UDC match the characteristics of documents or information objects
that are tagged in folksonomies?
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Method
We analysed tags in four folksonomies: Del.icio.us, 43 Things, Library Thing and Amazon. Their
selection was intentional: we wanted to see whether UDC is in fact universal and can cover
subject description of information objects, which are not usually held by libraries.
The site Del.icio.us is a Web service that allows users to save, share and organize their favourite
bookmarks, such as addresses of web resources. 200 most popular tags were also selected from
43 Things. This is a site that allows users to note and share personal goals. Library Thing allows
users to catalogue books and similar traditional library material. Three works were selected for
analysis: Cold Mountain, a novel written by Charles Frazier, The Little Mermaid by the brothers
Grimm, and The Sound of Music by Maria von Trapp. In each case, tags associated with the books,
sound recordings and movies were analysed. The same sample was also analysed in Amazon, the
popular Web bookstore. All samples were collected in June 2009.
Our content analysis consisted of categorizing tags. Some categories were expected and
prepared in advance (such as place, time, genre etc.). These expected categories were based
on the disciplines expressed by the main UDC numbers and groups of auxiliary numbers. New
categories emerged during the analysis (such as^ accessibility, ownership, experience). Slovenian
translation of the UDC MRF 2006 was used to identify the appropriate UDC numbers for concepts
expressed in tags.

Results and discussion
We expected that terms from 43 Things would be present less frequently in the UDC because
the site focuses on people’s wishes and plans as opposed to library material. We expected the
opposite from Library Thing and Amazon because we selected traditional library material for their
parts of the study sample. Our expectations proved to be incorrect. More concepts represented
in tags of Del.icio.us and 43 Things were present in UDC than concepts represented in Amazon
and Library Thing.
The largest number of tags from Del.icio.us could be found in the UDC class 0. Most tags from
this sample were in the area of computer science. This was also observed by Spiteri (2007). This
was followed by classes 3, 6 and 7. The highest number of tags from 43 Things belongs to UDC
class 6 followed by classes 3 and 7. People seem to be interested in health, the arts and topics of
a social and ethical nature.
Most tags from Library Thing fall into ^ class 7. Auxiliary numbers expressing place and time rank
2nd and class 8, expressing literary genre, ranks 3rd. Classes 0 and 9 follow. Class 0 represents carrier
such as “DVD”. Historical topics are featured in the background of two stories Cold Mountain and
The Sound of Music. The results for Amazon are similar. Most tags are in class 7, expressing music
and film. Auxiliary numbers expressing time and place follow and classes 8 and 9 rank 3rd.
In total, topic was most frequently expressed by tags in the sample. Names were the second
highest ranked attribute of the documents. They were frequently assigned as tags for books,
movies and soundtracks and they account for the largest share of concepts excluded from UDC.
Most frequently they were actors’ names, authors, literary characters, names of people that were
the topic of the work, owners’ names and trade names. It is interesting that the names of actors
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in the film version of the story were also assigned to books (e.g., Julie Andrews to the book The
Sound of Music). These names appeared in Library Thing and Amazon. In Del.icio.us, software
names appeared (Linux), while in 43 Things only 3 actors and 4 trade names appeared among
the most popular tags. The title of the tagged work was repeated among tags for the same work
in about 10% of cases in Amazon and Library thing. In this case, it was counted as the name
attribute. Titles of other works were also mentioned in Amazon and Library Thing, establishing
a connection within the bibliographic universe. It seems that some support for Functional
requirements for bibliographic records (1999) could also be found in this detail.
Genre ranks third in total but is the second most frequently expressed attribute among Library
Thing, Amazon and Del.icio.us tags. It only appears once in 43 Things. The form of the document
is represented by terms, such as ‘soundtrack,’ ‘movie’ or ‘news’. A related attribute, carrier,
expresses the technology supporting the media, e.g. ‘blue ray’, or the media itself, e.g. DVD.
Edition is only expressed a few times in Library Thing and Amazon tags. It is also related to the
form of a document and can refer to the movie version, as opposed to the book. These two codes
were kept separate because in some cases the movie tag would appear among tags assigned to
the book. In such a case, this denotes a different edition of the same work, not the form of the
information object it describes.
Evaluation is as frequently used an attribute as form in total. Awards are an attribute closely
related to evaluation. In contrast to the subjective evaluation of items by users, awards are
given by a professional authority and are regarded as an objective evaluation. While subjective
evaluation was always discouraged in library catalogues, awards could be used as part of notes
(area 7 of ISBD).
Collection or series is a relatively popular group of tags among users of Library Thing and Amazon,
but not used in 43 Things or Del.icio.us. This attribute can be closely related to ownership when it
is expressed with a tag like ‘my DVDs’. This information is part of area 6 of ISBD, but not of subject
description in library catalogues.
There are a number of attributes that seem to be important to users and are also part of the UDC.
They are listed in table 1.
Table 1: Tags from the four analyzed folksonomies which are 1. present in the UDC, 2. can be part
of UNIMARC format or 3. cannot be part of catalogue record
Present in UDC

Present in UNIMARC

Not part of catalogue record

Topic

Series

Evaluation

Name

Related work

Award

Genre

Carrier

Plan / action

Form

Edition

Ownership

Audience

Accessibility

Gift

Place

Audience

Occasion

Time

Experience

Carrier
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Attributes which could not be expressed with a UDC number constitute 24% of all tags in the
samples. They represent awards, series or collection, edition, evaluation, experience, action,
occasion, and purpose, availability, ownership and related work. Some of these categories form
part of a bibliographic description (6% of all tags in the sample). However, none of the analysed
sites adopted ISBD and as a consequence their bibliographic information is not complete. It
seems that this information is actually important to users for information objects like books,
sound and video recordings.
Among the remaining tags, which could not be represented by UDC numbers, evaluation alone
holds a 9% share. It is unlikely that the evaluation would become part of a bibliographic or subject
description. However, if this information was included among users’ tags, it would probably be
helpful to some library users.
Form of document and medium (carrier) are two attributes related to each other that are both
usually part of the bibliographic description and can also be expressed with UDC numbers. The
question is whether repetition of the same data in the bibliographic and subject description part
of the catalogue record is reasonable and economically justifiable.
Repetition of the title proper of the work, which occurred in about 10% of cases in Amazon and
Library Thing, seems particularly troublesome. Trant and Bearman (2008) reported a similar
finding. When they compared user assigned tags to museum documentation, primary title was
assigned in 25% of cases, creator in 7% and creation date in 2% of cases.
We were surprised by the high rank of evaluation tags for Library Thing and Amazon. Librarians
carefully avoid such categorisation because it is subjective and could be offensive to the user. It
also cannot be expressed with UDC numbers. Another surprise was the large number of names
among tags for traditional library material in Library Thing and Amazon. Names can be added
to the UDC numbers. However, the question is whether all the associated different roles names
could and should be expressed in the UDC.
Ambiguity is a frequent complaint about folksonomies. Neologisms may be culturally biased.
There may be some terms among the tags that we do not understand but that are part of the
user’s everyday vocabulary. This is why we did not name our category “neologisms,” but rather
“unclear terms”. 1% of tags was unclear for Del.icio.us, 6% for Library Thing, and 4% for Amazon.
Unclear tags represented 8% of the total tags for Cold Mountain in Amazon in 2007, according
to an earlier study (Demšar et al., 2009; Matoh & Koželj, 2009). Spiteri (2007) does not analyse
concepts that she is unable to understand, but found 10% of tags in Del.icio.us were neologisms,
slang or jargon. We do not know whether these percentages are high or low. It can be expected
that they would cause difficulties in searching and browsing. It takes time to include new
concepts in established indexing languages.

Conclusion and suggestions
Golub and colleagues (2009) presented a project, where user tagging was enhanced by
traditional indexing languages. They found that users like to utilise the assistance offered
by those indexing languages. We would take their suggestion further in the direction of
Smith’s (2008) observations of structured reports in Buzzillions.com and Mefeedia.com. These
services identified the most frequently used facets among tags and structured their input by
these facets. We propose that the user is offered a structured form for adding his or her tags.
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The structure would separate personal and geographic names (not distinguishing real and
imaginary persons and places).
Authority files for personal and corporate names, and thesauri of geographical names could be
offered here to help the user in selecting the appropriate form of name. UDC could be offered
to help users in selecting topic, genre, form and medium. When recording time, users should
be offered examples of standardized forms of reporting time. It should not be too difficult to
link data from the ISBD area 6 or the UNIMARC field for collection. Suggestions could also be
offered regarding awards. On the other hand, evaluation, action, purpose, and experience should
remain entirely free from suggestions. We also believe that users should not be forced to use
only the suggested terms. They should be able to either use the suggested term or write their
own. It would also be appropriate to ask users to suggest similar works. The form should provide
space for entering any other terms a user wishes to enter that are not appropriate to prescribed
fields on the form. Our suggestion for a more structured interface with the user is also based on
Markey’s (2007 a, b) observation that people are generally inclined to work on the principle of
least effort but, are likely to be quite persistent if the system supports them during their work,
search and exploration.
Our finding that a larger proportion of tags used in Del.icio.us and 43 Things can be found in the
UDC compared to Library Thing and Amazon tells us that the UDC is indeed universal and could
support not only library catalogues but diverse social networks and digital repositories as well.
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UDC as a non-disciplinary classification system
for a high-school library
Philippe Cousson
Nouaillé Maupertuis, France

ABSTRACT: The paper addresses issues in establishing a user-friendly systematic collection
arrangement following a merger of two high school and college library collections classified
according to UDC. In the way it was used, this scheme presented some weaknesses with respect
to collection usage. Due to the disciplinary nature of UDC, subjects and phenomena are dispersed
in the scheme according to the disciplines in which they are the subject of study. At the same
time students in a school library often seek interdisciplinary subjects and need access to clusters
of documents which according to UDC may be classed in several different knowledge areas.
The author illustrates how this problem was resolved by re-arranging the collection according
to phenomena. This was achieved by interpreting UDC numbers as if they represented specific
phenomena. Thus, by superimposing some local indexing rules onto a disciplinary knowledge
organization system it was possible to collocate interdisciplinary subjects under a single class
number. Furthermore, by reversing subject numbers and form auxiliaries (atlases, dictionaries,
textbooks etc.) which is an option envisaged in the design of UDC, documents were collocated
in the way they are most frequently used by students. The author suggests that, in practice,
one often needs to overcome the constraints of disciplinary classification and he discusses the
approach used in his school library collection.
Keywords: shelf arrangement, school library, UDC

Introduction
This paper does not represent a research or academic study. It is rather a report and account of
a practical experience in applying and resolving problems of book classification in our particular
library environment. Concerns expressed here are entirely pragmatic. More specifically I will
describe the situation, the problems we have faced, and how we have tried to deal with them.
I will explain some aspects of the solution we have applied but also point out some of the
remaining issues.

1. The Lycée Camille Guérin
When translated in English ‘lycee’ corresponds to both secondary and higher education as it
encompasses the three last years of secondary and first two years of higher or college education
for certain types of students. In the last two years a lycée offers preparatory courses for university
and polytechnic entry exams. These are available for a number of subjects (maths and physics,
physics and chemistry, biology, business studies or humanities) that are essential for entering
“grandes écoles”, engineering, business or teacher education courses.
Our school currently has around 1500 students in attendance split evenly between two levels
of programmes mentioned above: secondary and higher education. The teaching staff consists
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of 180 teachers. Included in the teaching staff are two full-time and one part-time librarian. In
France, high school (and junior high school) librarians have the same qualification and same
professional status as teachers.
School libraries or as we call them in France CDI (Centre de Documentation et d’Information,
Engl. Information and Documentation Centres) have a central position in schools. To emphasise
the centrality of the CDI role in education even further, when schools are built, libraries are
always placed in the centre of the building. Needless to say, with the digitisation and Internet
this practice now extends to the computer rooms and Internet access points which are always
adjacent to libraries and in the centre of the school building.
The library collections in Camille Guérin has nearly 25.000 books and circa 100 journal
subscriptions, as well as resources on optical media (CD-ROMs and DVDs).
In addition to his normal library work, a ‘documentaliste’, as a school librarian is called in France,
also performs an important role in teaching. Librarians are responsible for training students in
basic information literacy skills such as finding information and learning how to use information
retrieval tools. These also include the use of classification, online catalogues, encyclopaedias,
creating and correcting references and whenever possible, methods in Web navigation and
resource discovery, and finding of relevant and pertinent information.
Because of the staff shortage, due to a general trend in reducing staff costs, this important role of
a school librarian becomes harder to fulfil.

2. Interdisciplinary activities within the curricula
For several years, even decades, the French educational system has been promoting
interdisciplinary activities, providing various training frameworks. For instance, during the last
year of secondary education, students have to complete a TPE (Travaux Personnels Encadrés.
Engl. Supervised Personal Paperwork), for which they have to create a document on a topic
related to at least two disciplines. This assignment includes research of appropriate documents
and resources as well as, for science students only, carrying out an experiment. Students are
gradually prepared for this kind of work since their junior high school.
It is outside the scope of this paper to discuss the issue of interdisciplinarity which is often
described using different and confusing terminology: multi-disciplinary, pluri-disciplinary, transdisciplinary, inter-disciplinary, cross-disciplinary. Frequently, different authors use the same
terminology to describe different things. An excellent book giving more insight into this issue
and its relationship to education is written by Roul Pantanella (2000).

3. Merging two libraries and the issue of collection classification
In 2001, a new library was built in the very centre of the Camille Guérin campus. Before the new
building, the school had two separate libraries, one for secondary and one for college education.
Upon the completion of the new building, collections were merged into a single library. I was
appointed librarian and joined the team of five librarians in the year when the process of
merging the two collections was about to start. The first step was merging of library catalogue
data but with the start of the academic year ahead of us our priority was to process and make
available for circulations part of the collection needed by the students which consisted of
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10,000 copies. The book processing consisted of assigning of copy identifiers and sticking
barcodes and anti-theft devices, while at the same time verifying the acquisition number and
corresponding record in the library system. The process was repeated for books from both
collections. Although there were slight differences in application both libraries used UDC for
systematic shelf arrangement. As we had to manipulate and rearrange books in the new library
the issue of classification has become central to our work.
In France two classification systems are used predominantly: traditionally university libraries use
UDC and public libraries use DDC. When the CDI was established in Camille Guérin and in order
to create closer links to universities, the official recommendation for secondary school libraries
was to use UDC. This policy has changed over time and a decade ago the official policy was to
move from UDC to DDC. Hence, we had to make a decision. After some deliberation, and in order
to facilitate the task of merging the collections, we have decided to stay with UDC. As a reference
tool we have chosen the French 7th abridged edition and the decision was that we would align
our classification indexes to this edition with a few exceptions and I was put in charge of preparing
concordances i.e. mapping tables between the old UDC numbers used in both libraries before
and the new scheme. The length of the notation in the new class 8 Languages. Literature and the
number of books that library had already classified by the old numbers was an argument against
reclassification to new numbers in this subject area. Another class that we considered leaving
unchanged was 9 Biography. Geography. History. However, we have chosen to reclassify religion
(Broughton, 2000) even though the new class was not available in the French edition and we had
to use the Swedish and Spanish abridged schedules online.
In one of our libraries we had notation with inverted combination of main numbers and common
auxiliaries of form (0...) Table 1f, for the purpose of grouping by form which was used for dictionaries,
atlases and textbooks. We have decided to continue with this practice which is a common approach,
as the change of citation order is allowed in UDC if required (McIlwaine, 1995, p.70). Hence, we use
(038)802 Dictionary of English, (084)2 Atlas of Religions or (075)53 Textbook of Physics.

4. Classification and shelf arrangement
It is often said that a classification number when written in the call number is no more than an
indication of a book location. But such a book location is not devoid of meaning and may be very
important, especially when a library provides open access to shelves. One should not confuse the
use of call numbers in closed stacks where books are looked for by library staff only. Although
students can search for specific books using catalogues this does not replace the function of free
collection browsing supported by systematically organized books.
Being aware of this, we cannot but be concerned about the broad organization of classifications
such as UDC which is based on disciplines. Books about the same subject, object, topic,
phenomenon, may be scattered among various disciplines. In a library that has to support
education orientated to and concerned with interdisciplinarity - organization of a collection
according to traditional disciplines may represent a problem.

5. From discipline to phenomenon
What is a discipline, a school discipline, which is slightly different from a university discipline?
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According to Develay (1995) a discipline may be viewed as a triangle. In one corner we have:
formal (declarative) knowledge (objects, phenomena, notions); in the second: procedural
knowledge (methods, theories); and in the third corner: specific exercises.
Interdisciplinarity when applied to education means either the study of an object / a phenomenon
through methods and theories of different disciplines, or, although this may not relate to our
problem, to find which methods can be shared. A field of knowledge within a discipline is
organized applying different methods and theories, and as pointed out by Szostak (2007), widely
used general bibliographic classifications reproduce or mirror this way of organization. Such an
approach may be suitable for specialized libraries, with collections covering one discipline or
several related disciplines. However, for a general library, similar to the one in our school, this can
lead to the above mentioned problem of scattering.
This was the reason why we have decided to apply UDC as if it is not a disciplinary but, what can
be now described as, a phenomena classification. Initially, we were simply seeking a practical
solution for organizing books as they were needed by our students. It was only afterwards and
upon reflection that we have realised the theoretical implications. For instance, normally a book
about civilisation and the way of life in France during the 18th century was classified in French
history, as was a book about French towns of that same century, which is a logical approach
from a discipline perspective. We have, however, moved these, the first to index 39 Cultural
anthropology, and the second to index 711.4 Town planning with added facets of place (44)
France and time “17” 18th century.
In many instances, we had to “translate” the UDC class descriptions from those representing
disciplines to those expressing phenomena. As an example, for the notion of fire, when
determining the index to use, we had to work through the UDC vocabulary which still uses
discipline terminology, and infer other related meanings: in 53 Physics, physical phenomenon
(state and motion), 54 Chemistry, chemical phenomenon (properties of matter and elements),
62 Technology or 66 Chemical Technology technological processes, fire disaster (strangely in 614
Public health and hygiene. Accident prevention).
Here are some of the new definitions (in French) for classes and indexes, which are written on
the shelves:
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1
2
3
5
6
7
8
9

Idées et valeurs [Ideas and values]
Croyances, pratiques et systèmes religieux [Religious beliefs, practices and systems]
Groupes humains et vie sociale [Human groups and social life]
Formes, relations, matière et vie [Forms, relationships, subjects and life]
Techniques
Arts
Langues et lettres [Languages and literatures]
Géographie, histoire [Geography, history]

(...)”...”
316.2
316.3
316.342
316.4
316.6
316.7
391

Lieux, époques et événements [Places, ages and events]
Courants de la sociologie [Sociology trends]
Structure sociale [Social structure]
Classes sociales [Social classes]
Processus sociaux [Social processes]
Comportement social [Social behaviour]
Culture et vie sociale [Culture and social life]
Costume, mode [Dressing, fashion]
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391.6
392
392.8
393
398
51(091)
51-05
510.5
511
512
514
517
519
52
523/524
530.12
530.16
531
532
534
535
536
537
539
7.04
711
711.4
712
72

Soins du corps [Body care]
Coutumes de vie privée [Customs in private life]
Coutumes alimentaires [Eating habits]
Rites et coutumes funéraires [Funerary customs and rites]
Folklore, légendes [Folklore, legends]
Histoire des mathématiques [Mathematics history]
Mathématiciens [Mathematicians]
Algorithmes [Algorithms]
Nombres [Numbers]
Calcul algébrique [Algebraic calculus]
Formes et figures [Forms and shapes]
Fonctions, équations [Mathematical functions, equations]
Probabilités, statistiques [Probability, statistics]
Astres, espace [Heavenly bodies, space]
Etoiles et planètes [Stars and planets]
Relativité [Relativity]
Chaos
Solides, mouvement [Solids, movement]
Fluides [Fluids]
Vibrations, sons [Vibrations, sounds]
Lumière [Light]
Chaleur [Heat]
Electricité, magnétisme [Electricity, magnetism]
Matière, éléments [Matter, elements]
Thèmes artistiques [Artistic subjects]
Aménagement du territoire [Development of territory]
Villes [Cities]
Parcs, paysages, jardins [Parks, landscapes, gardens]
Bâtiments, architecture [Buildings, architecture]

6. The concept of place
Not until the merging of the two libraries was closer to completion were we able to move our
indexing policy further in the direction of subject or phenomena classification, using options
available in UDC. In the process, the content analysis and indexing policy have become important
issues. Content analysis answers the question what is this document about? For instance, a book
about “the economic situation in France in the 1920’s“ leads to the following questions:
Economic situation: is this a topic or a point of view?
France: is this a facet or the main subject?
1920’s: is this a facet or the main subject?
Before the new approach to classification was introduced, such a book would be placed either
at 944”192” History of France in the 1920s or at 338(44) “192” Economic situation in France in
the 1920s. According to our new indexing policy: France was considered to be the document
subject, that is studied and described, while ‘economic situation’ and date are perceived as facets.
As a result we index this book with the following citation order (44)338”192”.
We were able to apply a systematic principle for cases where the obvious subject of study is a
geographical entity.
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For instance, for the subject of Italy we may use the following classes
(450)
implicitly geographical description.
(450)”-” an innovation for “all dates”: general historical treatment.
(450)”14” Italy during the 15th century.
(450)338 economic situation (date possibly added).
(450)39 ethnographical description, every day life (date possibly added).
(450-13) Southern Italy (date possibly added).
(450.72) Campania (date possibly added).
For the whole world, we use either (3/9) or (4/9) depending whether we wish to include Antiquity.
For practical reasons, books indexed with 944 plus date were not changed, and an equivalence is
indicated on the shelves: 944 ó (44). Only the new books, repaired or rebound books have been
moved to (44). Where other regions are concerned, the labels have been modified. An unsolved
problem remains: how to treat the European Union? For now, it is still at index 339.923 Economic
Unions. Moving it to 06 Organizations is not satisfying. One option is we consider is (4-41) Europe
- Confederations of states.

7. The importance of document analysis
My interest in indexing and my reflection on this practice comes from the period when I was
working as an indexer on serial publications for the “Mémofiches” (a collaborative indexing of
serials in the field of education). What should not be forgotten when in the process of content
analysis and indexing is its purpose: and the main purpose is to describe a document and
tell what it is about for the purpose of creating an abstract or an index based on controlled
vocabulary, thesaurus or classification. For the “Mémofiches”, for instance, we used a descriptive
abstract describing the subject, the theme of the document but not the thesis. The purpose of
this index was neither to shortcut the reading of the document nor to incite to read it. In my view
this indexing policy is wrong.
The result of a document analysis can be formulated in a series of descriptors which indicate
the subject, topic, object or phenomenon studied, the point of view or method, date and place
if of any importance, and also the physical and intellectual forms of the document. All these
elements could be translated into a classification index, but not all of them are necessary. The
judgement about the selection of elements that should be recorded is a part of a good content
analysis. Another criterion to keep an element or not depends on the set of documents held by
the library. Some precisions may be useless if there are only a few documents, and necessary if
there are many of them.
An analysis and its translation into a classmark have a purpose, which is: to be understood by the
user. That also means that the user is capable of performing a good analysis in order to search
and find documents. The function of classification and thesauri is to act as a bridge between
the document analysis performed by a documentalist and the analysis made by the information
seeker. Therefore, a classmark is not only needed to locate and find books on library shelves, but
to communicate meaning to the user.
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8 Analysis of queries by information seeker
The way in which an information seeker is analysing his/her query deserves more consideration.
Even if at the moment there are a number of tools that are based on natural language, this does
not make the need for good query analysis superfluous. This analysis is equivalent to the method
used by documentalists or librarians.
An information seeker must define the precise topic about which he/she is trying to retrieve
information, as well as some aspects of it. People who are used to performing such analysis have
less problems in understanding a classmark, providing the classmark is clear and intelligible.
The elements of the analysis should be “readable” within the classification mark and identifiable
without a lengthy training. That kind of knowledge could be useful for both shelf browsing and
searching a library catalogue.

9. Process of implementation of the new indexing policy
As mentioned earlier in the paper, we have approached establishing the new indexing policy at
the beginning of the collection merger and the decisions was driven by a practical need. At the
beginning of our project we were not aware of any theory that would support what we were
planning to achieve. Our indexing policy was based on a simple reasoning and focused on the
question: ‘what is this book about’. Later we were able to establish a link between our practice and
the existing theory dealing with the same issue, primarily through the work by Van Slype (1987)
but also through reading about the work of Ranganathan, J. D. Brown, Bliss (Begthol, 2004), and
finding out about projects such as FATKS (FATHUM) and ILC etc. Literature research helped us
finding a theoretical framework that explains, systematizes and justifies our practical approach.

10. Some considerations
10.1 Length of index
When analysing the morphology rules of Esperanto i.e. word formation based on prefixes and
suffixes, René de Saussure, proposed a principle of necessity and sufficiency (“neceso kaj sufiĉo”).
According to this principle when a suffix or a prefix, in spite being available and correct, does not
really add to the meaning, it should not be used. The same principle should be applied when
building a classmark.
Classification can also be associated with a principle in cybernetics: the more common information
should be coded using less digits than the information that is less common. It is obvious that
the high level of precision should be pursued only if this is useful i.e., in large collections of
documents with close but different topics and/or facets. When only a few documents exist, the
broader classification mark may be used and/or facets may be neglected. Equally, a classmark
shared by many documents about the same topic should not be long, allowing the extensions
by facets. In fact, the classmark should bear enough meaning as to describe the document in a
summarised way, avoiding excess or unnecessary meanings.
10.2 Class 8 - Languages and literature
Because of of the number of courses in humanities in the college programme, our library
collection has a large percentage of documents in the field of literature. This was the reason why
we have opted not to undertake any significant changes in class 8. Effectively we modified the
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classmark for a small number of books only, and kept the system used by the former “college”
library as it was.
Literary criticism and theory is collocated as separate from fiction following the standard
subdivision for these subjects at 82. For the remainder i.e. for fiction within a certain literature we
collocate titles by author, literary criticism about the author and literary studies of his work. We
use alphabetical extension A/Z to make distinction e.g. 840HUG would represent books about
Victor Hugo and about Hugo’s books. We do not make distinctions between these two different
types of literary studies.
The literature in UDC is classified based on the language in which the work was originally
produced, hence works of the authors writing in two languages will belong to two literatures e.g.
Beckett (work written in English will belong to the body of English literature and those written
in French will be collocated with the French literature). A similar case is Kundera whose works
belong to both Czech and French literature. In our experience the current system of grouping
literature by formal principles rather than attempting to classify fiction according to a theme or
genre is more suitable for our students’ needs. This criterion of formal classification is also applied
with philosophy, where books by and about certain philosophers get collocated under 1 followed
by an alphabetical extension e.g. 1NIE for books about Nietzsche. When the book is an anthology,
or a thematic analysis of a philosophical topic (“Ideas and values” as we define this class 1 in our
library), it is classified according to the topic.
10.3 Specialized libraries
The experience in the school library as described here may not be valid for specialized libraries,
where the risk of scattering of documents is less important and where the grid of discipline is
obvious. Even some general libraries in which collections are divided into different units, can
operate in terms of knowledge organization as independent specialized libraries. Our policy was
very suitable for our library setting in which all books are located in the same space and can
benefit from our phenomenon-based ordering system.
10.4 Disciplines in a phenomenon-based classification
There are different ways to place disciplines in a phenomenon-based classification (ISKO Italia,
2008).It is possible to consider the disciplines as independent phenomena, in 00 or 16 or 37. It
is also possible to consider them as a facet of the main studied phenomenon (Hong, 2005), by
ending, for instance, a facet indicator such as 0 or a .0 . An example would be e.g.
54 Molecules and reactions.
540 Chemistry (as discipline).

11. Some issues
11.1 Chinese
One of subjects taught in our school is the Chinese language. As our system gives preference to
the place facet, all non-fiction books are gathered under the class of China irrespective whether
these are Chinese or translated. But our system did not give provision for gathering fiction about
China. We have resolved the problem by creating a bibliography of all available works which we
have made available to students next to the Chinese language section.
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11.2 Fire
We have recently received books about fire, flame, and combustion and we found problems in
placing them. According to our system each book had to be analysed in order to determine the
precise topic, or phenomenon described, and not the discipline in which it can be studied. The
question is which of the topics for fire should be use to collocate all books even if they do not
describe exactly the same phenomenon. For the moment, our policy is to classify documents
with the classmark corresponding to its precise analysed phenomenon. But this approach is still
under discussion. Apart from this example we have many such problems with books in the area
of engineering.
11.3 International relations
Books about geopolitics and international relations imply facet of place. When the place is related
to a single country e.g. Geopolitics of Russia, it is not clear which citation order of facets would
be the most appropriate (470)327 or 327(470) with possibility to add a date. We have decided to
collocate books under Geopolitics 327(470), determining that the topic is more about diplomacy
and geopolitics than Russia. This is open for discussion. The same problem appears in books
about population and demography.
11.4 American literature
As mentioned above (10.2) we are classifying literature according to the original language of the
work. But we have continued to use combination of the number for English literature and place
for e.g. 820(73) American literature. This is however the only situation in which we associate place
with literature because of the significance of the subject and the number of books.

12. Possible developments
We can envisage two possible developments:
creation of alphabetic and systematic lists of phenomena related to a UDC index, which is
equivalent to a translation of UDC into a new paradigm. It is the problem of an authority list.
build tools to train users to navigate in such a classified collection, and to use this knowledge
within other systems like search engines and online catalogues, including the traditional
encyclopaedias and book indexes
Class by class and section by section, we have to analyse and verify the pertinence of the
new indexing policy. Some considerations may influence the continuation of this system. For
instance, a change in library staff could lead to a change in classification in spite of the size of the
collections. That change could be a move to DDC, as officially recommended, which would be
a return to a discipline-based classification. A new librarian less aware of classification research
could drive the system little by little back to a disciplinary use of UDC.

13. Conclusion
The experience with classification was not a controlled experiment led by a dedicated researcher.
It was a development motivated by a real collection management need and an answer to a
practical question: how to organize the collections in given circumstances of the library merger
and the interdisciplinary pedagogy applied.
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In order to solve some problems created by the possible scattering of documents in our secondary
school and college library, we are using UDC as a phenomenon-based classification rather than
as it was intended to be used as a discipline-based classification.
We are aware that all our arguments can be challenged and reversed. This research undertaken in
the process of writing this paper will certainly help us go further towards a more efficient system.
And we are looking forward to receiving feedback.
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The role of UDC classification
in the Czech Subject Authority File
Marie Balíková
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ABSTRACT: The paper outlines the standardization function of the Czech Subject Authority

File and explores the role of UDC as a switching language, i.e. as an intermediary between
various indexing systems at institutional, national and international level. Subject indexing and
classification systems used at the institutional and national level may differ from one another in
their levels of specificity, syntactic features (e.g. word order of terms, subject headings versus
descriptors), and in the usage of terminology. These differences raise compatibility problems and
make any mapping efforts more difficult. The paper explains how such difficulties may be partially
overcome by means of the UDC system. The author illustrates the potential application of UDC as
a linking element between different subject organization tools used by memory institutions. In
this context the author discusses subject indexing systems used in libraries, museums, galleries
and archives.
KEYWORDS: subject authority control, library network, UDC

1. Introduction. Controlled vocabularies versus ontologies
Let me start with a question: Are controlled indexing languages (thesauri, subject heading
systems) and classification systems still acceptable/necessary in the era of semantic and social
Web, e.g. in the era of ontologies and folksonomies? One could ask, cui bono are they created?
Who needs subject authority control? Subject cataloguers, indexers, end-users?
With this paper we try to show the benefits of applying subject authority control in the current
online environment.
The main goal of memory institutions is to preserve, categorise and make available a tremendous
amount of human cultural heritage. In order to reach this goal, librarians, curators and archivists
have been devising many knowledge organization systems, like thesauri and other controlled
vocabularies, which are used to provide subject access to information across the Web.
Most of these controlled vocabularies are specific to fields, disciplines, institutions, and even
to individual collections or sub-collections within an institution, e.g. indexes of personal and
geographic names or topical terms which form part of so called finding aids used at collection
level-description in archives.
The prevalence of digital information resources brought about several issues for these
conventional knowledge organization systems. Digital objects may include different formats
such as texts, images, audio/video clips, three-dimensional objects, and encompass an array of
characteristics which require special representational systems like ontologies to be applied in
searching for precise information in an effective and efficient manner.
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Thesauri and classification systems are used to represent the subject content of information
resources, of any form of recorded knowledge; semantic relationships between different terms/
concepts are reflected through semantic relationship structure (broader terms, narrower terms
and related terms).
Controlled vocabularies can be used for categorizing content and for building labelling
systems, among other aims. Ontologies, as a form of knowledge representation, are defined as
a systematic account of existence, a specification of a conceptualization (Gruber, 1993). They
describe concepts and relationships in programmatic ways and enable arbitrary relationships.
Ontologies represent a domain of discourse, and allow for relationships such as the definition
of classes, relations, and functions. Despite their high level of specification of these classes and
relationships, ontologies also allow a great deal of flexibility.
When comparing controlled vocabularies with ontologies we can conclude: controlled
vocabularies are fixed-vocabulary languages for subject description, while ontologies represent
open vocabularies which try to capture and describe the real world entities and relationships of the
information the vocabulary refers to. Both controlled vocabularies and ontologies are necessary.

2. Subject authority control and social tagging
Both approaches – social bookmarking/social tagging and subject authority control – are
important and can complement each other.
Social bookmarking (social tagging) and subject indexing have the same ultimate goal: “to
provide the most efficient and effective method for information storage and retrieval” (Chan,
2009). The best solution seems to be to match automatically user-assigned tags with controlled
vocabulary terms and to suggest controlled vocabulary terms to users during the tagging process.
“From the perspective of subject indexing, controlled subject access could be substantially
enriched by consulting social bookmarks with three goals in mind: to gain users’ perspectives,
to understand users’ searching behaviour, and to enhance subject access terms. Furthermore,
for those responsible for creating and maintaining controlled vocabularies, social bookmarks
provide a rich source for suggesting terms (both valid terms and lead-in terms) for inclusion in
the thesauri or subject heading lists” (Ibid.).
The main objective of authority control in current online environment is to ensure the consistency
of search terms across different/disparate databases and to support effective information
retrieval with minimal human intervention (Tillet, 2004).
Authority control is of vital importance nowadays, when memory institutions present their
collections and digital images of individual objects on the Web. The efficient and effective
retrieval of such materials depends on suitable and appropriate terminology and methodology.
From the users‘ point of view, the purpose of subject authority control is to help the user to move
from his/her terminology in natural language to the terms used in the controlled vocabulary
of the system and to locate all information resources (objects) that are relevant regardless of
what database they are stored in or the form in which they are presented. Users are seeking
information via the Internet, which provides access not only to library resources, but also to a
whole array of less traditional resources, especially those from memory institutions. It would
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be very useful if most information resources were indexed or classified as objects by topic and
identified by type in a standardized way, and it would be relatively simple to focus users’ search to
the domain of his/her interest instead of doing a complex search of the entire world’s resources.
From the information specialist‘s point of view, subject authority control is a labour-intensive
and time-consuming activity: it requires much expertise from indexers and manual work as
well. Subject authority control works well in small homogeneous library environments (one
library or cataloguing agency). When managing and interlinking subject authority records from
libraries of different types (universal and specialized) with those from other memory institutions
like museums, archives and galleries, or from different information institutions from different
countries based on different languages, the problems to be dealt with become even more
complex.
The challenges of applying traditional authority control applied to the Web are summarized as
follows (Kurki & Hyvönen, 2009):
• Maintaining authority records is costly, since it requires lots of expertise and handwork.
• Aggregating content is difficult, since different naming conventions are in use in different
authority files and library databases.
• Authority records evolve in time, e.g., a person may change his/her name, which leads to
different annotations in different times.
• Records may use complicated syntax and metadata formats that make it difficult to make
contents mutually interoperable.
• Records based on literal expressions do not link uniquely or straightforward with Web
resources
• Efforts to build records are difficult to share at least on the level of the Web
• Subject terminology is natural language and subject domain dependent.

3. Subject access systems used in Czechia
To help understanding the standardisation and harmonization role of Czech subject authority
file it is useful to remind briefly the history of subject access in Czechia.
Subject access at the National Library of the Czech Republic has a long tradition. The beginnings
of the use of subject headings date from the first half of the 19th century. A systematic and
really comprehensive subject access represented by subject heading strings was launched at the
beginning of the 1950s. In the period 1960s - 1980s, complex UDC notations were implemented
alongside subject heading strings. In the 1990s subject heading strings, free keywords and top
level of UDC numbers were in use.
Research conducted in the early 1980s showed that subject access has remained one of the most
dominant approaches in Czech library catalogues. The study indicated that 45% of searches
conducted in library catalogues are related to subject searches.
A survey of indexing languages and classification schemes used in Czechia (Fig.1) conducted in
1997 by the National Library of the Czech Republic showed that the preferred subject access tool
is a list of free keywords. By the end of the 1990s, there was a great diversity in subject access
tools provided by Czech libraries.
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subject headings strings

24%

descriptors, thesauri

14%

free keywords

79%

UDC classification

64%

Figure 1 - Survey of subject access tools used in Czechia in the 1990s
Search results based on titles (including subtitles and series titles) may be incomplete and
inadequate because the words used in titles are often figurative and do not express the subject
of documents (especially in Czech) with precision; most important topics may not be mentioned
in titles, and/or subtitles; variant spellings may be used and synonyms and homographs control
do not exist.
When uncontrolled, semi-controlled terms, i.e. free headings, free keywords, are assigned by
cataloguers, search results may be inadequate and incomplete because all documents on a given
subject are not entered under one uniform and standardised subject term; variant spellings may
occur; synonyms and homographs control do not exist.
Subject headings lists were designed for general collections covering all subjects based on precoordination; two or three subject heading strings usually cover the content of the document;
main heading in subject heading strings may be further specified by subdivisions, which are
used to bring out aspects of the main heading.
Specialized thesauri are designed above all for specific collections and are based on postcoordination. The content of a document is covered by a set of descriptors (preferred terms);
relationships between terms (equivalence, hierarchy and association) are expressed by cross
references.
In terms of classification systems, the Universal Decimal Classification (UDC) is widely used in
Czechia (Balíková, 2007).
In 1998, the Working Group on Subject Access and National Cataloguing Policy Committee
decided to create a controlled subject access tool to unify and harmonize subject cataloguing
process, and as a result a new subject cataloguing policy was accepted. Since then, the national
subject authority file based on Library of Congress Subject Headings (LCSH) and UDC has been
developed and used among libraries of different types.
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4. Overview of subject access in the English speaking world in the 1990s
By the same time (in 1998), libraries in the USA and English speaking countries had already
celebrated the 100th anniversary of the Red Books (the LCSH system). In 2000, the Bicentennial
Conference on Bibliographic Control for the New Millennium took place, where new possibilities
of accessing information resources (Web resources included) were formulated:
• To improve access to Web resources through library catalogues and applications of
metadata;
• To promote changes to AACR2 that are coherent, flexible, and adaptable to accessing the
proliferation and diversity of Web resources;
• To encourage wider use of authorised subject and classification systems, such as LCSH,
Library of Congress Classification (LCC) and Dewey Decimal Classification (DDC), to
enhance resource organization and discovery.
According to Chan (2000),
• There are certain limitations to extend traditional subject access tools to networked
resources;
• Schemes scalable in semantics and flexible in syntax, structure, and application would
be more capable of meeting the requirements of a diversity of information retrieval
environments and the needs of different user communities;
• Sophisticated technology can be used to extend the usefulness and to enhance the power
of traditional tools; together, they may offer better subject access than many methods
currently used in full-text document analysis and retrieval on the Web.
The ALCTS/SAC/Subcommittee (1999) identified and specified requirements for subject
control schemes used to access information resources in libraries and on the web as follows
(Dean, 2003):
• Be simple and easy to apply and to comprehend;
• Be intuitive so that sophisticated training in subject indexing and classification, while
highly desirable, is not required in order to implement;
• Be logical so that it requires the least effort to understand and implement;
• Be scalable for implementation from the simplest to the most sophisticated.
The functions of effective subject access tools were identified by Chan (2001):
•
•
•
•
•
•

To assist searchers in identifying the most efficient paths for subject retrieval;.
To help users focus their searches;
To enable optimal recall;
To enable optimal precision;
To assist searchers in developing alternative search strategies;
To provide all of the above in the most efficient, effective, and economical manner.
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5. The functions and advantages of a universal classification system
A universal classification scheme applied to the networked environment can enhance subject
access because
• It covers all subjects
• It enables browsing and navigation
“Browsing is particularly helpful for inexperienced users or for users not familiar with a subject
and its structure and terminology ... The structure of the classification scheme can be displayed
in different ways as a navigation aid, or the classification notation does not even need to be
displayed on the screen so an inexperienced user can have the advantage of using a hierarchical
scheme without the distraction of the notation itself” (Koch & Day, 1997).
• Enables broadening and narrowing of searches and provides for easy and quick creation
of collections of related resources in a hierarchical structure
• Provides context to search terms
• Supports interoperability between information systems
• Enables easy multilingual access to collections because it is a language independent
coding
• Language independent notations can be linked to search terms of various verbal languages
• It is possible to search in more than one language at the same time
• Other languages can be added later without the need to classify the resources again
• Can serve as reference or switching language which enables conversion between
information languages
• It is possible to provide the same level of specificity in all participating languages.

6. The Czech National Subject Authority File – CZENAS and UDC
Having all this all in mind, we decided to create a comprehensive universal thesaurus which
would integrate both systems – indexing terms and classification codes – in order to enable an
effective information search and retrieval system.
The Czech Subject Authority File represents a structured controlled vocabulary which systematically
identifies the basic semantic relationships (equivalence, hierarchical and associative) between
terms in natural language, and is designed for both post and pre-coordination.
The work on the subject authority file started in 2000. Our intention was to create a standardized
system of controlled terms which could serve the needs of both professionals (cataloguers,
indexers) and non-professionals, e.g. Web content creators as well. We tried to offer them an
organizing tool not only for retrieval purposes, but for tagging resources as well. Research
studies conducted in 1998-1999 showed that non-professionals (students, technicians, scientists
and teachers) would like to use a standardized indexing and retrieval tool, but simple either in
structure (like the Dublin Core metadata element set) and in syntax (a descriptor-type system),
and with up-to-date terminology.
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Several reasons supported our choice of the UDC system as a complementary tool in the Czech
Authority File. The UDC system has been developed in sufficient depth to enable its application
to all kinds of collections, both specialised libraries and other memory institutions. As explained
by Slavic, Cordeiro and Riesthuis (2007), the UDC schedules are “organized in such a way that
generally applicable concepts (common auxiliary tables) are kept as separate facets so they can
be re-used and combined across disciplines and fields of knowledge with any subject within
the main discipline hierarchies”. “Discipline-specific concepts (processes, operations, agents,
materials etc.)” which can be used in each main class/discipline, are aggregated into facets
called special auxiliary tables and these can be combined with any main class number within the
respective discipline” (Ibid.).
Each UDC class number is “to be combined with any other class to express complex or
interdisciplinary or multidisciplinary subjects”. The synthesis is the most significant feature of
UDC and it is “facilitated by: a) notation devices known as facet indicators (punctuation marks)
and b) relationship symbols denote the type of relationship between two numbers. Thus
simple numbers are clearly delimited one from another allowing for easy composition and
decomposition of synthesised UDC statements” (Ibid.).
The UDC vocabulary “does not have to be large and yet it can be used to generate a very large
number of subject representations, at a very detailed level”. UDC is flexible to cover the whole
universe of knowledge, meaning that “numbers for new and emerging subjects or for the
innovative treatment of existing phenomena” (Ibid.) can be created. The usual citation order
of the elements in the synthesised numbers can be changed to meet particular needs of the
collections. UDC can be used in “a simple way as a disciplinary, hierarchical classification, which is
widely adopted for shelf-arrangement of books and non-book material” (Ibid.).
Many libraries in Czechia “often combine shorter and simple UDC numbers for shelf arrangement
and more detailed, synthesized, UDC numbers for content indexing and information retrieval”
(Ibid.). Each institution may define “a local indexing policy” and “determine the level of complexity
and specificity” (Ibid.) of UDC class marks.
“In order to classify using classification schemes such as UDC, a classification system would
ideally “contain” classification numbers as they would be applied in real situations. Classification
schemes used for this purpose would ideally contain both simple and compound numbers with
the vocabulary established in an authority file. In addition to the list of numbers an alphabetical
subject index is essential and this must be enriched with natural language terms likely to occur
in an actual full-text database” (McIlwaine, 2000).
Most of the UDC codes in the Czech Subject authority file are compound; facet indicators and
relational symbols most often used in the Czech subject authority file are mentioned in the table
below, Fig. 2.
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Figure 2 – Facet indicators (punctuation marks) and relational symbols
used in UDC codes in CZENAS
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6.1 Structure and content of authority records
CZENAS is formally organized so that existing relationships between concepts are made explicit.
Each term is placed in context, allowing a user to distinguish between different meanings of
terms. The basic units of CZENAS are authority records.
The subject authority record is a set of information about an indexing term. Each authority record
contains the established form of the indexing term, see from references, see also from references,
equivalent UDC notation, equivalent Conspectus category, English equivalent and notes. The
record also contains coded data that describes characteristics of the record.

Control no.

ph114543

Heading

filozofie jazyka

Seen form

filosofie jazyka

Broader term

filozofie
lingvistika

Narrower term

nominalismus

Related term

pojem (logika)
význam (logika)

English

philosophy of language

Scope note

Obor analytické filozofie.

UDC

81:1

Conspectus

81 - Lingvistika. Jazyky [11]

Figure 3 – Example of a subject authority record
Form of indexing terms
The form of index terms is intended to help cataloguers and researchers to select the most
appropriate term(s) for indexing and retrieval. Each indexing term (preferred term) represents
a single concept (unit of thought). A concept may be expressed by a single-word or multi-word
term.
Ex: “panoramata”/”panorama”; “památkově chráněná území”/”historically preserved areas”
Nouns, noun phrases
Concepts are represented mostly by nouns or noun phrases; adjectives are used to modify
nouns, adverbs are used only when they form an integral part of a term, and verbs are not
used as indexing terms. Compound terms are used as complementary features to single words.
Compound terms in the form of noun phrases are included if they represent a single concept
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and exist in common usage. Complex concepts can be sometimes expressed in a single word,
but are more often conveyed by multi-word terms that are admissible in the subject authority
file as preferred terms.
Singular and plural, and word order
In library organization systems, there is a convention to use plural forms for terms denoting
countable objects and the singular form for terms representing groups and abstract concepts.
If the singular and plural forms have different meanings, both forms are used. Terms consisting
of more than one word (multi-word terms) should be used in natural language order without
inversion. In Czech museums organization system, there is a convention to use singular form for
objects and inversion in multi-words terms at the item/object level description.
Ex.: “subject authorities” (libraries); “authority, subject” (museums)
Abbreviations and acronyms
Abbreviations and acronyms are selected as preferred terms if they have a well established usage
and are unambiguous.
Ex.: preferred form: “AIDS”; variant form: “acquired immunodeficiency syndrome”
Homographs
When two terms are identical in form and have different meanings (homographs), i.e. when a
term is ambiguous, distinctions must be made between terms: a parenthetical qualifier should
be added to the indexing term. Parenthetic qualifiers are used to disambiguate homographs and
to clarify terms whose meaning or context in time and space may cause confusion. Qualifiers
become part of the term and must be included in indexing or searching.
Ex.: “pohyb (biologie)” / “motion (biology)”; “pohyb (filozofie)” / “motion (philosophy)”; “pohyb
(fyzika)” / “motion (physics)”
Semantic relationships
CZENAS contains three types of semantic relationship: Equivalence, Hierarchy and Association.
The equivalence relationship covers synonyms. Synonyms are different words (or sometimes
phrases) with identical or very similar meanings.
Ex.: preferred form: “mobilní knihovny” / “mobile libraries”
variant form: “pojízdné knihovny”
The hierarchical relationship links broader and narrower terms. Some CZENAS terms belong
to only one hierarchy or tree structure. However, in some cases a CZENAS term may have two
broader terms or two different hierarchical relationships (Fig. 4).
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Figure 4 – Example of one and more hierarchies in CZENAS
The associative relationship can be employed when two terms overlap in meaning. In CZENAS
the associative relationships are symmetrical, that is, related terms are used in the opposite
direction as well.
Ex.: “odborné texty” / “professional texts”
related term: “odborné písemné práce” / “professional papers”
The mapping process between Czech verbal expressions and UDC numbers is being done
intellectually. Candidates of controlled terms are chosen with document in hand (from
bottom up) in order to suggest terms as specific as needed and reasonable (not as specific as
possible). Single or complex UDC numbers (pre-combined) are linked, and English equivalents
of preferred terms, mostly LCSH terms, are chosen. Sometimes we are not successful in finding
LCSH equivalents because the LC terms are too broad: in this case, the reference sources like LC
titles and subtitles files, Web pages, full text databases, language vocabularies, encyclopaedias,
and other reference manuals are consulted. The proposals of preferred terms linked to the UDC
class numbers and English equivalents are sent to a special senior cataloguers working group for
approval; the approved authority records are entered into the authority database via a special
programme procedure.
6.2 Searching techniques applied in CZENAS
The subject authority file can be browsed by controlled terms, English equivalents, UDC notations,
geographic names, formal descriptors, and chronological terms. The authority file is searchable
by verbal terms only at present. It can be browsed by the Conspectus categorization structure
as well.
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Figure 5 – Topical authority file browsed by the Conspectus scheme
A second level of the Conspectus categorization structure improves the support for systematic
browsing of topical terms (Fig. 6).

Figure 6 – Browsing selected Conspectus Categories according to UDC

Figure 7 – Example of selected topical terms in both Czech and English languages
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6.3 Coverage and composition of the National subject authority file
The National subject authority file consists of four specific authority files:
•
•
•
•

Topical authority file
Geographic authority file
Genre/form authority file (formal descriptors)
Chronological authority file

Topical authority file
The topical authority file contains authorized indexing terms (descriptor-type) assigned to
bibliographic records. The file includes topical headings as well as names for special entities
representing the subject of an information resource. There are two kinds of authority records
in topical subject authority file: full and minimal level records. The full records contain all
references as needed; in minimal records (music headings), only main caption, variant forms as
See references, UDC notation, and English equivalent are presented (Fig.8).

Figure 8 – Example of full and minimal level topical records
Geographic authority file
The Authority file of geographic names is a structured vocabulary including names of geographical
entities relevant for the subject cataloguing in Czechia. It is intended as an official repository of
national geographic features names. It contains expressions referring to any object or place which
has a geographic name i.e. a proper name consisting of one or more words, used to designate an
individual geographic entity. It also contains information about physical and cultural geographic
features in Czechia and associated areas, both current and historical, including the names of
natural features (nature parks, trails), populated places, civil divisions, areas and regions, as well
as cultural features such as roads, streets, highways, bridges, etc. Geographic terms are linked to
the geographic area code and the UDC area class notation.
In 2008, we conducted a research study and found appropriated to include coordinates in
authority records of geographic names and features, because they bring important information
about the entity described in the authority record (Fig.9).
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Figure 9 – Example of the application of geographic coordinates
in authority record for places
Genre/Form authority file
The Genre/Form authority file is a structured vocabulary containing terms indicating the form,
genre and/or physical characteristics of the materials being described. Genre terms designate the
style or technique in which the intellectual content of the document is presented, e.g. biographies,
essays, hymns, reviews or historical novels. Form terms designating physical characteristics
specify document’s functions or their presentation format. Terms are distinguished by an
examination of a documents presentation format, following the order of information within the
document, or the subject of the intellectual content, e.g. dictionaries, diaries, directories, journals
or questionnaires (Fig. 10).

Figure 10 – Example of UDC index of formal descriptors in both Czech and English languages

7. Potential use of the national authority files in memory institutions
A growing number of memory institutions in Czechia are publishing digital images of individual
objects from their collections on their Web sites. When memory institutions create a catalogue of
digital images and descriptions of the objects contained in their collections, they are creating a
significant part of a digital library. However, while libraries did take advantages of the possibility
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to make their collections available online, the process for museums, galleries and archives has
been in a sense more painful and with internal resistance by their professionals and managers:
putting memory institutions’ collections online involves first of all reconsidering their mission
and memory institutions’ interpretation.
New technologies brought to memory institutions’ professionals not only the possibility to
manage their collections but also to put them “accessible to other institutions and their onsite
public” (Sully, 2006), meaning a change in the practice, from collection management systems
to content management systems, from object oriented to user oriented systems. Such changes
imply a new approach to users, offering them access to information by means of human and
machine understandable manners.
Two approaches are possible to inform the public on museums’, galleries’ and archives’ collections/
fonds: i) at the collection level and ii) at the item/object level. Are both of them useful?
Data providers should expose metadata records at the smallest level of granularity appropriate
for the resources being described (Rice University, 2007). Item/object-level description is most
appropriate for resources whose “individual characteristics are of primary importance to endusers, where the differences between a resource and other similar resources are significant.
E-prints, published materials, letters, photographs, paintings, and museum objects are some
categories of resources for which item-level description is most likely useful” Digital Library
Federation, 2007). It is, therefore, important to provide records for individual resources to allow
end-users to locate and access them. Item-level description is not useful for those resources
which “a creator or manager has organized or grouped as component parts into a coherent
whole that serves as the resource of interest to end-users. Learning objects, web sites, and some
types of archival collections are categories of resources for which collection-level description
may be the most convenient for the end-user” (Ibid.).
According to EAD - Encoding Archive Description (Paradigm, 2008), item/object-level description
enables:
• To deliver what users want in an online catalogue.
• To mediate between the researcher and the digital object, providing rich contextual
information and ensuring that users fully understand the archival item.
• To distinguish clearly between the hard-copy and digital elements of a hybrid archive, and
to draw out the relationships between these elements more fully.
• To enable direct links to be made from the catalogue entry to the digital object it describes.
Item-level description is still very important among curators in Czech museums. Curators agree
with the opinion that “researchers want to see what an archive contains by browsing the catalogue
before having direct access to original material” (Ibid.). If professionals provide access just at
collection level, and the link to digital images occurs at that level only, end-users would not benefit
from having access to a item-level description of the individual objects/component items.
Czech curators take the item-level description as a very important tool of intellectual control over
the proper content of the folders themselves. It enables them to protect the interests of those
who are represented in them.
A collection-level description provides information about the collection as a whole rather than
about individual items within a collection. Collection level description should:
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• Enable cross-disciplinary and multi-level access to Web and database resources for a
diverse audience.
• Support data sharing among memory institutions (libraries, museums, archives, and
galleries) to be interoperable at the local, national, and even global level (Dunn, 2000).

7.1 Controlled vocabularies used in item/object- and collection-level description
Effective and efficient retrieval of digitized materials such as images of individual objects from the
collection of memory institutions depends basically on the methodology and a suitable, standardized
terminology applied to access these materials at collection and object/item-level descriptions.
The same controlled terms/descriptors might be used in both collection- and object/item-level
descriptions; more importantly, UDC equivalent notations, being language-independent codes
can ensure semantic links (hyperlinks) between descriptions of individual objects and their
class/category. By creating these hyperlinks, both general and specific requests can be covered,
regardless of the users´ knowledge level and discipline.
In some cases memory institutions use highly specialized terminology to describe their
collections. “Each scientific discipline has its own methodological approach and uses its own
terminology. Considering the memory institutions (archives, libraries, museums) as a specific
part of science, we can’t be surprised that experts of this branch use their own terminology,
ontology and specific workarounds for dealing with difficulties of their disciplines. Although this
is very useful for the efficiency of their work, communication among different disciplines can
be affected by nonexistent common language and many misinterpretations” (Cigánek, 2008). A
wide range of home-grown indexes and vocabularies are used by Czech museums, galleries and
archives, from the very specialized to the very general, but very often their terminology is limited
to local practice (one collection, one institution, one system).
Memory institutions should use a controlled vocabulary in describing their collections. The
controlled vocabulary can overcome the “semantic gaps” between the language used by
experts in one institution and language used by end-users, between professional and “familiar”
terminology. It is also recommended to combine the free text with controlled terms in describing
information objects. The free text can be used in the note fields of the description, allowing
memory institutions to highlight specific aspects of individual items that could not be explained
by using the controlled vocabulary.

8. The Czech Subject Authority File in real life
CZENAS is well accepted among libraries of all types in Czechia. Most of regional research libraries
participate in the creation of this controlled vocabulary sending us proposals of geographic and
topical authority records. Our intention is to integrate the Czech subject authority file into the
process of presentation of memory institutions collections on the Web at both the collectionand object/item-levels.
There are two portals in Czechia which could serve as a good example of collection-level
description: CES (Central Registry of Museum-Type Collections) maintained by the Ministry of
Culture, and PEvA (Program for Evidence in Archives) maintained by the Ministry of the Interior
and the Archive Groups in the Czech Republic.
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PEvA (Program for Evidence in Archives)
The PEvA database consists of entries with the name of the fonds (archive group), the name of
the archives wherein the relevant archival fonds is deposited, fonds’ footage, place(s) of origin,
name of the originator in the original language and wording, time extent of the fonds and finding
aids available at the archives where the fonds is stored. The database contains entries about 154
789 archive groups (769 339,15 running metres of historical records and documents) and 114
889 finding aids.

Figure 11 – Main page of the PEvA (Program for Evidence in Archives)
End-users (professional and Internet users) can search by:
Name of the fonds			
Time extent of the fonds		
Thematic description		

Fonds’ place of origin
Fonds originator (agency)
Finding aids

Each of these items may be represented by National Authorities terms, e.g. “Leopold II., toskánský
velkovévoda, 1797-1870”, “family archives”, “enlightened absolutism”, (Fig. 12):

Figure 12 – Example of archive collection-level record
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CES (Central Registry of Museum-type Collections)
The Central Registry of Museum-type Collections (CES) is an information system accessible to
the general public, representing a complete overview of museums and galleries funded by the
government or by regional or local municipalities. It provides a list of their collections and also
contains information relating to collections that are owned by other legal entities or individuals.
Selected data included is:
• The name of the collection.
• The owner of the collection.
• The manager of the collection, which is as a rule a museum or gallery (a gallery being a
fine arts museum)
• Separately recorded parts constituting the collections; each of these parts (“subcollections”) is focused on a specific area.
• Characteristics of each sub-collection, containing:
• The territory from which the sub-collection primarily comes;
• The period that is primarily documented by the sub-collection, and a brief history of the
sub-collection;
• The types of objects and materials that are primarily represented in the sub-collection;
• Indication of whether the sub-collection includes cultural relics or archival documents.

Figure 13 – Main web page of the CES
Metadata describes a collection as a whole, not in terms of its constituent items. When assigning
classification codes to a collection or sub-collections, some aspects must be taken into
consideration, such as the context and purpose of the collection, and its cultural and physical
content. It is necessary to provide contextual subject and discipline analysis. UDC is more flexible
and convenient to express all aspects in describing collections or sub-collections as a whole.
Due to its faceted approach and a range of notational devices, UDC is able to stress the purpose
of the collections by expressing the discipline at the first position without breaking its rules or
instructions, e.g. “geological collections” 55:069.5.
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Figure 14 – Example of collection-level description at the CES
In Dewey Decimal Classification almost all collections should be entered at the 026 or 027 main
class (with the exception of the art collections which are identified by 708s). “DDC provides
collection/level analysis in the 026/027s” (Thomson & Dunsire, 2006). Being so, the classmark
for medical libraries should be 026.61. “Assigning practically every collection-level record a
classmark in the 026 area seems particularly useless” (Ibid.). It is recommended to “resolve various
aspects of a collection into one singular DDC notation which reflects the collection as a whole”
(Ibid.). According to collection’s purpose and contextual subject/discipline analysis, it is possible
to assign a medical library collection the classmark 610 (Ibid.).
Applying the combination of verbal expression and UDC notation provides the means to
overcome differences in form of terms, e.g. singular versus plural, variant verbal terms used in
assigning “aggregation of individual items (objects, resources)”: libraries and museums use the
term “collections” , archives prefer variant term “fonds”, etc.

Figure 15 – Example of sub-collections’ index with extension
of CZENAS terms and UDC notations
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Using controlled terms in descriptions at the object/item and collection-levels make subject
access easier for the end-user, offering them standardized terminology at both levels. For
instance, different terminology is applied at the collection-level description presented in the
portal and in the Web page of the institution (Fig. 16).

Figure 16 – Example of different terminology used in the CES portal
and in a Web page of museum
When describing individual objects, the same terms may be used, but they may differ in singular/
plural form and inversion of terms. These problems can be overcome by using the UDC code as
an intermediary element, so that both forms may be allowed.

Figure 17– Example of descriptors used at item-level description
that correspond with terms used in CZENAS
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9. Conclusion
Let me conclude by answering the question raised in the introduction: subject authority
control, the controlled indexing languages (thesauri, subject heading systems) and classification
systems are still very useful, even highly needed. They serve both the professionals (specialists
for knowledge organisation systems, librarians, archivists, and curators) and end-users as well.
They are important for development of KOS based on semantic technologies and ontologies,
etc. Controlled vocabularies and classifications support standardisation and harmonisation of
terminology in specific domains with an impact on their methodological procedures. As to the
UDC system, it has been proved to be as flexible enough and the most capable of all current
classification systems, reflecting all possible requirements raised by users of all types of memory
institutions. The example of the Czech National Subject Authority File shows that UDC provides
effective ways of how to express new concepts without breaking its own internal rules.

References
All URL valids as of 03.09.2009
Balíková, M., 2007. UDC in Czechia. In M.I. Cordeiro, ed. Proceedings of the UDC Seminar 2007 “Information
Access for the Global Community”. Extensions and Corrections to the UDC, 33, pp.191-227. The Hague:
UDC Consortium.
Chan, L.M. (2000) Exploiting LCSH, LCC, and DDC to Retrieve Networked Resources. Available at: http://www.
loc.gov/catdir/bibcontrol/chan.html.
Chan, L.M. (2001) Subject Categorization of Web Resources. Available at: http://klement.nkp.cz/Caslin/
caslin01/sbornik/subjectcat.html.
Chan, L.M. (2009) Social Bookmarking and Subject Indexing. Available at: http://www.ifla2009satelliteflorence.
it/meeting2/program/assets/Chan.pdf.
Cigánek, D. (2008) National Authority Files - Building The A-M-L Interoperability in the Czech Republic. Available
at: http://www-gr.cidoc2008.gr/cidoc/Documents/papers/drfile.2008-06-18.1213193026.
Dean, R.J. (2003) FAST: Development of Simplified Headings for Metadata. Available at: http://www.sba.unifi.
it/ac/relazioni/dean_eng.pdf.
Digital Library Federation (2007) Granularity of Description. Available at: http://webservices.itcs.umich.edu/
mediawiki/oaibp/index.php/RecordGranularity.
Dunn, H. (2000) Collection Level Description: the Museum Perspective. Available at: http://www.dlib.org/dlib/
september00/dunn/09dunn.html.
Gruber, T. (1993) A translation approach to portable ontology specifications. Knowledge acquisition, 5
(2), pp.199-220. Available at: http://ksl-web.stanford.edu/knowledge-sharing/papers/README.
html#ontolingua-intro.
Koch, T.; Day, M. (1997) The role of classification schemes in Internet resource description and discovery. Available
at: http://www.ukoln.ac.uk/metadata/desire/classification/.
Kurki, J.; Hyvönen, E. (2009) Authority Control of People and Organizations on the Semantic Web . Available at:
http://www.seco.tkk.fi/publications/2009/kurki-hyvonen-onki-people-2009.pdf.

273
EXTENSIONS AND CORRECTIONS TO THE UDC, 31 (2009)

McIlwaine, I.C. (2000) The Universal Decimal Classification: A guide to its use. The Hague: UDC Consortium.
Paradigm (2008) EAD templates for a personal archive. Available at: http://www.paradigm.ac.uk/workbook/
cataloguing/ead-level.html.
Rice University; DLI (2007) Metadata guidelines for digital projects. Available at: http://library.rice.edu/about/
departments/CDS/documentation/metadataguidelines.pdf/view.
Slavic, A.; Cordeiro, M.I. ;Riesthuis, G. (2007) Maintenance of the Universal Decimal Classification: overview of
the past and preparations for the future. Available at: http://dlist.sir.arizona.edu/2388/01/icbc2007_
udc_final.pdf.
Sully, P. (2006) Inventory, Access, Interpretation: The Evolution of Museum Collection Management Software.
MA diss. John F. Kennedy University. Available at: http://conference.archimuse.com/files/sully2006InventoryAccessInterpretation_0.pdf.
Thomson, R.; Dunsire, G. (2006) DDC and collection-level description.. Available at: www.slainte.org.uk/Files/
pps/misc/ddcandcldcigs06.pps.
Tillett, B. (2004) Authority control: State of the art and new perspectives. In International Conference on
Authority Control. Binghamton, NY: Haworth Press. Also available at: http://www.sba.unifi.it/ac/
relazioni/tillett_eng.pdf.

274

Proceedings UDC Seminar 2009 | Classification at a Crossroads: Multiple Directions to Usability

The practical value of classification summaries
in information management and integration
Darija Rozman
National and University Library, Ljubljana, Slovenia

ABSTRACT: The author discusses the value and importance of using short extracts from
classification tables to support subject access management. While detailed classification is
time consuming, complex and costly, the classification of documents into broader classes is
a simpler and easier way of achieving meaningful and useful subject organization. The paper
outlines the role of this type of classification use in bibliographic listings, in the organization
and representation of physical documents, in the presentation of web resources, in statistical
reports in collection development and use, and, last but not least, in information integration in
a networked environment. This approach of subject classification is illustrated by the Slovenian
union catalogue COBISS/OPAC in which a standardized set of UDC codes is used. The author
emphasizes the importance of this outline for the homogeneity and continuity of the use of UDC
in Slovenia and explains how this may be weakened by the changes in the top level of UDC.
KEYWORDS: UDC summaries, UDC, use

1. Introduction
Logical organization is vital for the efficient use of different collections. It is a great advantage, if
there is a uniform classification in use and not more different classifications in a system. In these
uniform circumstances, several requests for organizing collections using short classification
summaries including local characteristics have appeared. So, short extracts from classification
tables are becoming increasingly important in information management and mapping of
different classification short sets (Universal Decimal Classification, Dewey Decimal Classification,
Bliss Bibliographic Classification, etc.) is just a matter of time.
In some countries the use of different short sets or lists of UDC tables has a long tradition: in
bibliographic listings, in some libraries by the physical organization and representation of
collections; in management and integration of library documents; in collocation of web resources
in the last years; in statistical reports; in classification of small collections and other applications.
The importance of some short classification extracts will be illustrated by providing detailed
practical examples.
The need for rationalization of work and procedures in libraries due to the changing requirements
and needs of users and to expected increasing demands of the environment have been
repeatedly expressed (Žaucer, 2007). UDC is universal and general; its main structure is logical
and simple and this is its crucial advantage. UDC is fit for accommodation and simplification to
various situations. It can be expected that librarians will apply the possibility of choosing the
appropriate level of detail for their particular set of circumstances. Young librarians desire to
introduce simplification into the classification process. In the procedure of staff training the UDC
scheme must not appear complicated. The common and special auxiliaries offer an enormous
amount of combination possibilities, but its use is to be “cum grano salis”.
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UDC has always been held well suited for expansion due to the fact that its notation is decimal. New
phenomena such as computing, genetic engineering, nanotechnologies, artificial intelligence
and soft logic have been integrated in UDC in a variety of ways. Lately, computer science 004 and
management 005 were placed in the main class 0 upon serious reflection. Nanotechnology was
placed in 620.3. Main class 37 - Education. Teaching. Training. Leisure - has been reorganized…
UDC has been in use for decades - for that very reason reasonable allocation of new concepts is
of great significance. Sometimes the problem is how the “old” knowledge should be reorganized
(e.g. religion). In the case of relocation and expansion of UDC subclasses, changes in the union
bibliographic catalogue database and in some short classification extracts are obvious. In the
case of book shelving, some books must be moved from one shelf to another.
Guidelines of how to prepare a local variation of a short list are sometimes desired because the
initial short summary is the most important. Most UDC categories are universal but some are
culturally determined and need local elaboration. Because of the standard consistency, UDC
abbreviated editions having 10000 notations, 2000 notations, etc. are needed. Librarians wish to
adapt them to their local needs.
During the introduction of the new Slovenian translation of the UDC MRF 2001 (Rifl et al., 2007)
and of the UDC MRF 2006 in the Slovenian library system, some experiences about relevant
changes in short extracts and another UDC lists have also been acquired. Due to several issues,
some short lists used in Slovenia for many years have been looked over. UDC summaries were
observed from the following aspects:
•
•
•
•
•
•

The number of UDC notations in a summary
The influence of UDCMRF changes on the composition of a short list
The updating of UDC summaries to latest changes
The use of coordination signs in short summaries
The use of common and special auxiliaries in short summaries
The ethnical influence on short summaries

2. Different examples of classification summaries
2.1 Ordering books on shelves and lists of new library acquisitions
Simple class marks are used when UDC is applied to the physical organization and representation
of collections on library shelves. Broad groupings with a high degree of generality require short
class marks. At times books are shelved alphabetically within broad UDC classes. Initial digits of
UDC numbers can be a part of the signature. Librarians report that most users do not recognize
UDC numbers but they read verbal explanations on the notation – board and shelves. On the
contrary, in the processes of searching books and reshelving them, library staff rely on UDC
numbers instead of their explanations because this makes the operation quicker.
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Table 1 – Maribor Public Library Shelving List
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UDC main classes

Novo mesto Public
Library

Maribor Public
Library

Brežice Public
Library juvenile

0

Generalities

24

8

1

1

Philosophy. Psychology

14

16

1

2

Religion. Theology

16

3

1

3

Social sciences

62

38

3

5

Natural sciences

32

12

9

6

Technology

126

36

5

7

The arts

44

26

4

8

Language. Linguistics. Literature

59

42

2

9

Geography. Biography. History

50

29

3

Table 2 – Shelving UDC notations in Novo mesto Public Library,
Maribor Public Library and Brežice Public Library
The new book lists are organized and represented by UDC notations in several libraries. Some
examples are: the list of new books in Maribor Public Library, available at
http://www.mb.sik.si/datoteke/struktura/Seznam_novosti_feb09.pdf; and the list of new books
in the Miran Jarc Public Library in Novo mesto – spring 2009, available at
http://www.nm.sik.si/PortalGenerator/document.aspx?ID=191&Action=2&UserID=0&SessionID
=625331&NavigationID=515#matematika.
The National and University Library assists in the identification of Slovenian monographs by
cataloguing each book before publication and provides information on Slovenian books in all
catalogues in Slovenia and elsewhere. Prepublication records are arranged by UDC notations
(see http://www.nuk.uni-lj.si/nuk2.asp?id=248019045).
The survey of different shelving lists and lists of new books showed that:
• The number of UDC notations in shelving lists differs from library to library;
• The influence of UDC MRF changes on the composition of shelving list is more intensive
by long shelving lists than by short shelving lists;
• Due to the lack of staff shelving lists are gradually updated (e.g. 2 Religion);
• The use of coordination signs in shelving lists is rare;
• Common and special auxiliaries are used in shelving lists to express especially time or
place;
• Shelving lists are ethnically coloured.

2.2 UDC in printed Slovenian National Bibliography
The UDC original concept is to serve as a tool appropriate for the arrangement of bibliographic
listings. The strategic goal of the National and University Library is to develop a systematic,
consistent and comprehensive collection of the national publication output called “slovenica” in
all formats. The Slovenian National Bibliography is arranged by UDC according to the UDC MRF
2006.
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0
004
005
01
084.11+087.5
1
2
30+316
311/314
32
33
331
34/35
36
37
379.8
39
5
61
614.8
62+66/69
628.5+331.4
63
64
654/656
657/659
7
71/72
73/77
78
791/792
793/794
796/799
80/81
82.0
821
821.1/.9
821.11
821.111
821.112.2
821.124+821.14
821.131.1
821.133.1
821.134.2/.3
821.161.1
821.162.1
821.162.3/.4
821.163
821.163.6
821.511.141
902/904+93/94
908+91
929

Splošno
Računalništvo
Upravljanje. Management
Bibliografije. Katalogi. Seznami knjig
Stripi. Slikanice
Filozofija. Psihologija
Verstva. Teologija
Socialna vprašanja. Sociografija. Sociologija
Statistika. Demografija
Politika
Ekonomija. Gospodarstvo
Delo
Pravo. Javna uprava
Skrbstvo. Socialna pomoč. Zavarovalstvo
Vzgoja. Izobraževanje. Šolstvo
Prosti čas. Ljubiteljstvo
Etnologija. Etnografija. Folklora
Matematika. Naravoslovne vede
Medicina
Nezgode. Preprečevanjenezgod. Rdeči križ
Inženirstvo. Tehnologija. Razne industrije in obrti
Varnost delu
Gozdarstvo. Kmetijstvo. Veterina. Lov. Ribištvo
Gospodinjstvo
Telekomunikacije. Grafična industrija. Promet
Knjigovodstvo. Poslovanje. Oglaševanje
Umetnost
Urejanje prostora. Arhitektura
Likovna umetnost. Uporabna umetnost. Fotografija
Glasba
Film. Gledališče
Družabna zabava in razvedrilo. Ples. Namizne igre
Šport
Filologija. Jezikoslovje. Jeziki
Literarna teorija. Literarne kritike in študije
Svetovna književnost. Antologije. Čitanke
Ostale književnosti posameznih narodov. Književnost v esperantu
Ostale germanske književnosti
Angleške književnosti
Nemška književnost
Klasične književnosti
Italijanska književnost
Francoska književnost
Španska književnost. Portufgalska književnost
Ruska književnost
Poljska književnost
Češka in slovaška književnost
Južnoslovanske književnosti
Slovenska književnost
Madžarska književnost
Arheologija. Zgodovina
Domoznanstvo. Zemljepis
Biografije

Table 3 – The list of UDC classes (from UDC MRF 2006)
used to arrange the Slovenian National Bibliography
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Fifty three UDC class marks are used in the list for arranging books in the Slovenian National
Bibliography. Main classes are variously represented. Single-digit class 0 is further divided into 004
Computing, 005 Management, 01 Bibliographies, catalogues and into 084.11+087.5. It can be seen
that changes in the UDC 2006 are already accepted. The coordination 084.11+087.5 represents
strips and picture books. Before the cancellation, strips and picture books have had its place in the
bibliography at 769.8/.9. Main classes 1, 2, 5 are represented by a single-digit number and they
are not divided to subclasses. Changes in 2 did not have any influence in bibliography summary.
Main classes 3, 6, 7, 8, 9 are represented by longer numbers having three or more digits. The linking
signs are frequently applied in the Slovenian National Bibliography UDC list. Common and special
auxiliaries are not in use in this summary. Ethnical influence is noticed in class 8.

2.3. Collocation of web resources using UDC
Catalogue OKO (http://www.zrc-sazu.si/oko/Catalogue_OKO.htm) represents the hierarchically
structured online sources available on the World Wide Web (Celija, 2009) arranged into the UDC
main groups. Sequence of UDC numbers in classes 0, 1, 2 is as follows:
0
00
001
001.894
004
004.3
004.4
004.43
004.5
004.55
004.7
004.738.5
004.738.52
006
01
017
02
03
038
05
06
069
07
09
1
13
159.9
17
2
22

Splošno
Splošne osnove znanosti in kulture. Računalništvo
Znanost in znanje na splošno
Iznajdbe in odkritja
Računalništvo. Računalniška tehnologija
Računalniška strojna oprema
Programje
Programski jeziki
Uporabniški vmesnik
Hiperbesedilo. Hipermedija
Računalniške komunikacije. Računalniška omrežja
Internet
Svetovni splet (World Wide Web)
Standardizacija. Standardi
Bibliografija. Bibliografije. Katalogi
Knjižnični katalogi
Knjižničarstvo. Knjižnice
Referenčna dela. Enciklopedije
Slovarji. Večjezični slovarji
Serijske publikacije. Periodika
Organizacije. Združenja. Muzeji
Muzeji
Časniki. Tisk. Novinarstvo
Rokopisi. Redke knjige. Zgodovina knjig
Filozofija. Psihologija
Filozofija duha
Psihologija
Filozofija morale. Etika
Religija. Teologija
Sveto pismo (biblija)

Figure 1– Sequence of UDC numbers in classes 0, 1 and 2 in Catalogue OKO
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UDC class marks are used in the list for arranging online web resources in Catalogue OKO.
Main classes are variously represented. Main class 0 is further divided into 23 subclasses. 005
Management and other changes are not introduced to the summary yet. Changes in 2 do not
have crucial influence on the summary because class 2 has the only subclass 22. Main classes 3, 6,
7, 8, 9 are represented by longer numbers having three or more digits. The linking signs, common
and special auxiliaries are rarely applied in Catalogue OKO list. Ethnical influence is not noticed
in class 8.
UDC main classes

Catalogue OKO

0

Generalities

24

1

Philosophy. Psychology

4

2

Religion. Theology

2

3

Social sciences

37

5

Natural sciences

58

6

Technology

34

7

The arts

26

8

Language. Linguistics. Literature

9

9

Geography. Biography. History

28

Suma

222

Table 4 – Catalogue OKO is UDC arranged according to UDC 1991

2.4. The set of UDC codes in Cooperative Online Bibliographic System
In earlier times, systematic UDC catalogue represented one of the necessary informative links
between the user and the publication. Nowadays, the online public access catalogue (OPAC)
carries out all the services of the former printed catalogues. The assembling function of a
systematic catalogue has kept its importance because users do not search only specific subjects.
For instance, they ask for everything about astronomy in the library, everything about history of
Europe, everything about artificial intelligence etc. As before, only systematically classified books
can be immediately retrieved in such a search.
In Slovenia, most bibliographic records in the Cooperative Online Bibliographic System and
Services (COBISS - http://www.cobiss.si/) are provided with subject headings and UDC numbers.
The field 675$c (see IZUM 2008) is implemented as a mandatory coding system. A search with
UDC numbers is possible to some extent. At the moment, the list of notations is extracted
from UDC MRF 2006, having about 1041 notations. The linking signs, the common and special
auxiliaries are in use in this summary.
More attention should be paid on the last changes in UDC MRF including changes from 2002 till
2006. They have been put in this list at the occasion of updating the translation from the UDC
MRF 2001 to that of 2006, realized in autumn 2008. The introduction of such changes in the
675$c list have been published in Knjižničarske novice in 2008 and in 2009.
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06 Korporacije. Društva. Kongresi. Razstave cancelled entry
061.12 Akademije cancelled entry, see 001.32
061.213 Mladinske organizacije cancelled entry, see 061.2
061.22 Organizacije za širjenje znanja, znanosti in kulture. Znanstvena društva cancelled entry, see
001.32; 061.2
061.5(4/9) Poslovna podjetja cancelled entry, see 334.72
061.6 Znanstveni in tehnični zavodi. Raziskovalni inštituti cancelled entry, see 001.32

Figure 2 – Some examples of cancelled entries in the mandatory
UDC summary, class 06 (Kovač et al., 2008)

314.7 Selitve. Migracije cancelled entry, see 314.15
314.743(=163.6) Slovenski izseljenci cancelled entry, see 314.151.3(=163.6)
37.03 Oblikovanje razuma in osebnosti. Moralna, družbena, umetnostna, ekološka vzgoja cancelled
entry, see 37.015.31
371 Organizacija vzgoje in izobraževanja. Osebje cancelled entry, see 37.091
371.2 Organizacija vzgojnoizobraževalnega dela cancelled entry, see 37.091.2
371.3 Učne metode in postopki. Metodika pouka. Oblike pouka cancelled entry, see 37.091.3
371.3:0/9 Metodika pouka za posamezne predmete cancelled entry , see 37.091.3:0/9
371.4 Sistemi vzgoje in izobraževanja cancelled entry, see 37.091.4
371.5 Šolski red in disciplina. Kaznovanje cancelled entry, see 37.091.5
371.6 Šolsko poslopje. Šolsko zemljišče. Šolska oprema cancelled entry, see 37.091.6
371.64/.69 Oprema za učenje in poučevanje. Učila. Učna sredstva cancelled entry, see 37.091.6
371.8 Življenje učencev, dijakov in študentov cancelled entry, see 37.091.8
378.18 Študentsko življenje, običaji, navade itd. Študentska društva cancelled entry, see 37.091.8
377 .5 Višje poklicno izobraževanje na srednji stopnji, ki vključuje priprave za vpis na univerzo
(maturitetni tečaj) cancelled entry, see 377

Figure 3 – Some examples of cancelled entries in the mandatory
UDC summary, class 3 (op.cit.)
Changes in the UDC MRF 2001-2006 caused 34 cancelled entries in mandatory summary used
in the field 675c. In some examples, the old entry is dispersed in more than one new entry.
Automatic conversion of old records is not possible in these cases.

3. Conclusions
It can be anticipated that in certain contexts the use of short classification summaries will
increase. This paper has presented the importance and the role of contemporary classification
summaries. The survey shows that the number of UDC notations in summaries differs according
to their use. UDC MRF changes have frequently a certain influence on the composition of the lists.
Sometimes, UDC summaries are not aligned with the latest changes of UDC MRF. Conversion of
old UDC numbers to new ones is not simple and automatic. The presence of coordination signs,
common and special auxiliaries in short summaries is well noticed also due to ethnic aspects,
which are often present.
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UDC will certainly change in the future as well in order to continue to be culturally relevant and
generally acceptable. The survey of short summaries being in use for years shows that it is better
to add novelties to the classification than to cancel existing UDC numbers, signs or auxiliaries
because this may weaken the use of the classification.
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Using MARC classification format for UDC
and mappings to other KO systems
for an enriched authority file
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Carlos III University of Madrid, Spain

ABSTRACT: The USMARC classification format, developed in the early 1990s for the DDC and LCC
systems, is also amenable for other classification systems. This paper presents a proposal for using
the MARC classification format for UDC. There are advantages in using this format for the UDC data
in an authority file, e.g., for the MRF records and records for combined notations as well. There
has been a trend in library catalogues for subject interoperability between traditional classification
systems such as the UDC, DDC, LCC and subject headings. An example with great impact is
WebDewey, which offers interlinking between classification numbers, the alphabetical index of
the tables and LCSH. Another example is the electronic version of LCC Plus, also including links to
LCSH. Subject gateways built upon library authority files can support the interoperability between
classification systems and subject headings. These gateways can be the backbone of a more
universal access through hypertextual navigation structures supported by classification systems
including UDC. To our knowledge, the MARC classification format has not yet been applied to the
UDC and in this paper we are going to propose a solution supported by some examples.
KEYWORDS: Classification format, MARC

1. Introduction to MARC classification format application
The difficulty in information retrieval by means of systematic classifications represents a great
limitation in current library systems, since they are unable to adequately integrate classificationrelated data. Their difficulty in performing searches of the elements constituting a notation or
a compound classification number is due to the fact that they are not easily processable, as
current library catalogues are not designed to contain data in such a complex form. The use of
MARC classification format enables a chain of symbols of a notation to be recorded in a MARC
classification field and thus to enable retrieval of elements.
MARC formats allow online representation and communication of bibliographical data. They
have also been created for classification-related authority records. MARC authorities are valid
in bibliographical records and catalogues for authority records, whether they are proper names,
subject headings or others.
The Library of Congress began developing MARC authority formats in order to manage authority
control in its catalogues. MARC links classification numbers with the subject headings assigned
in the authority file, and with the alphabetical terminology contained in the tables of the
classification systems in use. In addition, the updating, maintenance and modification of online
classification systems are articulated in a more straightforward way.
The USMARC classification format was developed between 1988 and 1990 in the USA. It was
conceived to host the DDC and LCC systems, although its creators also had in mind that it could
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be applied to other classification systems such as UDC. Following the USMARC example, IFLA
UNIMARC Committee set up a working group to develop a classification format compatible with
UNIMARC and UDC was included in its plans.
The application of MARC classification format offers the possibility of improving retrieval by
the UDC, as the notation can be broken down in authority records. Currently, such a retrieval
cannot be fully undertaken in online library catalogues, as the distinction cannot be made
between a main number and a subordinated one, and the different auxiliary numbers cannot
be differentiated, which is why searches cannot be performed using the elements constituting a
notation. MARC has not been applied yet to UDC notations.

2. The MARC classification format as a Classification Authority File
The application of MARC classification enables information retrieval via the notations of a
classification system. It would operate to build a Classification Authorities File: the classification
data would provide the authority for classification records and may be retrieved in a broken down
way similar to other MARC authorities formats. Once it has been introduced into an authority,
a UDC notation would operate just like any other authority file. Hence, its recovery would
mean a better performance of UDC, since in OPACs it is essential to have a file with systematic
classification linked with a proper classification authority file, as well as a friendly interface
enabling visualisation and navigation through hierarchies and facilitating a search tool (pre- and
post-coordinated) using both classification numbers and natural language terms.
The use of classification formats would provide an improvement in classification tables
maintenance and in authority control management; great help in classification tasks; access and
use of different classification systems or subject headings, facilitating interoperability in record
authorities and including the application of expert technology in catalogues; articulation of an
online topographic catalogue; possibilities for the creation of other classification system tools,
such as multilingual indexes for the classification system; and improvement in access through
subjects in online catalogues (Guenther, 1994).

3. Application of MARC classification format to UDC
The representation of electronically classified, structured and organised information into
hierarchies, its processing by means of traditional classification systems and its online retrieval
in catalogues is of great use. The Library of Congress, a pioneer in implementing MARC formats,
is attempting to convert the whole LCC to MARC format, a process which begun with the HF
and HG tables. It is also addressing the conversion of the DDC; this conversion is more viable
and has been based on the twentieth edition (ESS, Editorial Support System). Nevertheless, the
application of the MARC classification format to UDC has not been undertaken yet, and this is the
proposal that is formulated here.
In order to manage, maintain and exchange the UDC classification data, a format will be needed
to accommodate and differentiate the following elements (McIlwaine, 2003): (a) the notation,
with a provision for different types of numbers (main number(s), special auxiliary number(s)); (b)
the relationship between elements within a UDC compound number; (c) broader hierarchies;
(d) references, scope notes, application notes, and the previous record of notation terms and
indexes. Additional data required for the proper management of the classification are also
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important: the UDC edition being used, the edition language, notes, the edition type and others.
The application of the MARC classification format would provide the possibility of information
retrieval in a properly assigned classification, since a systematic catalogue is a well-created
catalogue.
The application of MARC classification enables a proper information retrieval via the notations of
a classification system, since these notations would be included in a Classification Authority File.
The classification data will provide the authority for classification records and may be recovered
with greater accuracy. Their application to UDC entails taking greater advantage of the systematic
catalogue through UDC.

4. Application and types of subject interoperability
A priority objective for library catalogues has been subject interoperability and, especially,
interoperability between traditional classification systems (UDC, DDC and LCC). Such
interoperability is a significant improvement for those systems that have been published with
associated subject headings, such as DDC and LCC.
The classification system with subject headings with the greatest impact has been the DDC in its
electronic version (edition 22), which has the LCSH associated with it. The LCC Plus also has the
LCSH linked to it in its electronic version, and had a great impact.
The creation of subject gateways becomes the instrument for the creation of interoperability
between classification systems, subject headings and thematic descriptions. These gateways
provide a fundamental structure that will support digital libraries, which always point towards
the universal virtual library or the universal bibliographical catalogue projected by Otlet and La
Fontaine.
The interoperability of content is a very broad issue, and may be established between different
classification systems, different languages within the same classification system, alphabetic
and systematic systems and others. But, moreover, interoperability between subject headings
and classification systems may also articulate interconnection between different controlled
vocabularies in different languages.
When retrieving information, users should not be aware of the modus operandi of the articulation
of the different indexing languages. The ideal way would be that the user formulates a single
search, instead of formulating it in different ways and in different languages. Therefore, the
ideal thing would be to make different controlled vocabularies and classification systems to be
interoperable.
As an authority file, the MARC classification format is capable to articulate four types of
interoperability:
4.1. Interoperability between subject headings in the same language
Regarding interoperability between subject headings in the same language, the most noteworthy
proposal is the one implemented between the Library of Congress Subject Headings (LCSH; see
at http://www.loc.gov/cds/lcsh.html) and the Medicine Subject Headings (MeSH). It integrates
online catalogue subject headings which establish relations between authority files, data bases and
metadata. By using the MARC format, relationships have been created between authority files of
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over 10,000 records, although the entire synthetic LCSH structure cannot be done completely, as it
has to be manually done in order to finish it. This case of interoperability has been methodologically
exported for other subjects.
The so-called metathesaurus of the National Medicine Library (UMLS, Unified Medical Language
System) of the USA has made over thirty subject heading vocabularies, thesaurus terms and
classification systems interoperable, using for the latter processing techniques based on lexical units.
It is based on the creation of a specialised lexis which includes over 180,000 entries containing verbs,
nouns, adjectives, etc. on Biomedicine. It also has a semantic network including 132 semantic types;
this semantic network establishes the categorisation of all the components of the metathesaurus,
with 53 links between the semantic types or network nodes and the relationships (links) between
them.
4.2. Interoperability between multilingual subject headings
Multilingual subject headings are intended to be set up by a system of linguistic equivalences,
establishing relations between terms in different languages. This task of comparing terms is not an
easy one. If the comparison is merely done between the terms of the subject heading lists in different
languages, it is called “terminological comparison” and it is addressed from linguistic problems. If the
comparison is based on the establishment of equivalence between equivalent authority records in
different languages, it is called “semantic equivalence”, and here semantic problems are addressed.
And if the equivalence is established via application, this is “syntactic equivalence”, and addresses
technology-linked aspects.
The European multilingual project MACS - Multilingual Access to Interoperability Subjects
(Landry, 2000), was created in 1997 at the Conference of European National Libraries (CENL) in
order to attempt to address the lack of multilingual access to European databases. Switzerland,
as a multilingual country, was especially interested in the articulation of this project. It establishes
interoperability between three subject heading lists: the Library of Congress Subject Headings
(LCSH), RAMEAU, and SWD, enabling access to a common list of the three SHL (Subject Headings
Languages). The framework of this interoperability is articulated via a system of links among the
different catalogues. The search can be formulated in the four national libraries, either in one or
in all of them: the Swiss National Library, the French National Library, the German Library and
the British Library. Searches can be undertaken either in one subject heading list (SHL) or in all
the SHLs. This also entails the possibility of formulating a search in the catalogue of a library in
another language, in addition to visualising the retrieved records which can be undertaken via
some of the MARC formats (USMARC, UNIMARC) and also MAB and in three languages (English,
French and German), in collaboration with and financed by the four National Libraries. Currently,
MACS is restricted to authorised headings and it is only applicable as an SHL dictionary. The future
incorporation of links to other authority recorded elements may bring with it the undertaking of
a multilingual virtual file.
Regarding multilingual subject headings, the multilingual database on French monuments
heritage, MERIMEE (http://www.numerique.culture.fr/mpf/pub-fr/index.html), is also noteworthy.
It encompasses religious, civil, school, military and industrial architecture and is aimed at articulating
interoperability between controlled vocabularies in different languages. It covers three areas:
the inventory undertaken by regional services, old inventories included in PREDOC and historic
monuments under protection since 1913, including the decree that registered and classified them.
Thus the MERIMEE database is linked to five databases: the THESAURUS, PALISY, MEMOIRE and
ARCHIDOC databases (http://www.culture.gouv.fr/culture/inventai/presenta/bddinv.htm).
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Another European project on interoperability between multilingual subject headings is the HEREIN
European Project, the European Information Network of Cultural Heritage Policies, which was
begun by the Council of Europe and is financed by the European Union. It was sponsored by six
countries: Spain, France, Ireland, the United Kingdom, Norway and Hungary, and Belgium later on.
The multilingual thesaurus included in the HEREIN project (http://thesaurus.european-heritage.
net/) aims to offer a terminological standard on national policies which address the subject of
architectural and archaeological heritage.
4.3. Interoperability between subject headings and classification systems
Subject interoperability between subject headings in the same and different languages may
be extended and lead to interoperability between subject headings and classification systems
in the same language. The most noteworthy is DDC for Windows 22, which articulates edition
22 of DDC tables and offers the advantage of being used in a large number of libraries in 135
countries, translated into 30 languages and used in the USA by 95% of public and school libraries
in addition to a large number of university and specialised libraries. Its alphabetical index was
one of the instruments which placed DDC within the framework of modern classification systems.
Interoperability is established between the classification numbers and the alphabetical headings of
the tables, to their notations, and to the Library of Congress Subject Headings (LCSH). The latter has
already been applied to the two latest editions of the tables.
It is also worth mentioning the interoperability between LCC and LCSH (Library of Congress Subject
Headings). The product of this conjunction is called LCC Plus (see http://www.loc.gov/catdir/cpso/
lcco/), and it is available in the Web Classification, an interface which is being developed in the
Library of Congress.
Regarding interoperability with UDC, there is a new product based on the UDC abbreviated edition
and its correlation and translation to the General Finnish Subject Headings.
In Spain, interoperability between UDC and the Subject Headings List of the National Library of
Madrid from the authority files is being undertaken by a project sponsored by AENOR (http://www.
aenor.es).
4.4. Interoperability between classification systems
Subject interoperability may be extended and embrace the one established between
classification systems. One of the most noteworthy of the interoperability projects among
classification systems is the British teaching thesaurus project, HILT (High Level Thesaurus Project
- http://hilt.cdlr.strath.ac.uk/index.html). Although being a project originated in Great Britain, it is
also aimed to encompass Australia, Canada and the USA. It makes different controlled vocabularies
interoperable, and attempts to facilitate both subject search and navigation. The interoperability it
presents encompasses LCSH, DDC and the UNESCO Thesaurus, UDC and AAT (Art and Architecture
Thesaurus).
Another relevant proposal is the DARPA project on interoperability or comparison through
metadata between controlled entry languages and retrieval languages or, in other words, controlled
vocabularies and metadata vocabularies.
The European RENARDUS project (http://www.renardus.org) addresses interoperability between
specific classification systems, controlled vocabularies in different languages and their convergence.
This programme is based on technical models and computer tools, which is why interoperability is
essentially based on computer instruments.
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Another project that should also be mentioned is the Polish interoperability project which
converges several controlled vocabularies such as the Subject Headings Language (SHL), the
Thesaurus of Common Topics (TCT), UDC and the Polish Thematic Classification (PTC).
Likewise, the American Mathematics Society (AMS) is working on interoperability between
Mathematics Subject Classification (MSC) and DDC with the 510 class related to Mathematics, a
project developed at the New York State University in Albany.
Finally, we must not forget the interoperability developed between the Swedish Classification System
(SAB) and DDC. The project is financed by the Royal Library of Sweden and the table conversion is
published by the library and can be found online (http://www.kb.se/Bus/SAB/sabheadings.htm). It
is focused on articulating a new collaboration framework on heritage in these countries. Its primary
objective is to enable the exchange of information on heritage policies, as well as collaboration
in working groups with forums, associations and other heritage areas such as archives, libraries
and museums. It makes reports available on heritage policies in these countries addressing access,
protection and conservation. Regarding this point, a thesaurus was drawn up, including the key
words in different documentation such as heritage policy reports and others. It was not based
on any already existing thesaurus, but it attempted to shape a specialised multilingual thesaurus
in three languages (English, French and Spanish) and it may be extended to other languages. It
methodologically establishes hierarchical, equivalent and associative relationships.

5. Proposal for applying the MARC Classification Format to the UDC Master Reference File
(MRF) with subject interoperability
			
The advantage of a classification format for UDC also entails the possibility of ensuring that the
Master Reference File (MRF) from where every UDC translation, version and adaptation emanates,
converges as an authority in the MARC classification format. The classification format applied to
UDC means that the authority of numbers and notations may also be managed by using the MRF
and it is integrated as such.

084
153
084
153

8#$audc$cInternational medium edition
##$a512.5$hMathematics and natural sciences$hAlgebra$jGeneral algebra
8#$audc$cInternational medium edition
##$a642.12$hHousekeeping. Home economics. Domestic science$hFood. Cooking.
Dishes. Meals$hMeals and mealtimes. Tableware$jMorning meal. Breakfast

Figure 1 – Examples of coding UDC numbers with MARC Classification format
For a synthetic classification such as UDC, the most important advantage of a classification
format would be the possibility of using already implemented new notations and searching
each compound number in a broken-down format, in addition to using natural language
terms to retrieve classification numbers. Classification numbers would provide the authority
for classification records, which could be saved and maintained as a separate file, as a database
similar to other databases built upon MARC authority formats. This means that once they have
been introduced into an authority file, classification numbers may be linked to the bibliographic
records in both the cataloguing and retrieval processes.
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This authority file may be used in classification tasks to assign notations to bibliographic records;
it would serve to automatically validate classification numbers; and it would provide a system
with mechanisms to validate their correct assignment, global updates and reclassification
of bibliographic records (Woods, 1996). This authority file may be printed, maintained and
exchanged or shared between libraries. It may act as a monitor for the authorities of the UDC
notations which do not appear in the tables. The creation of a classification record for a notation
would provide an authority of that notation and guidance for its future use.
In order to obtain the maximum performance from UDC in an OPAC, it is essential to have
automated UDC tables, a UDC authority file and an interface which enables visualisation and
navigation by hierarchies and which facilitates a search tool (simple and post-coordinated) using
both classification numbers and natural language terms. Consequently, the MARC classification
format is very useful for the maintenance, management and printing of UDC notations, and
to provide a system which is fitted with mechanisms to validate their correct assignment. To a
large extent, the MARC classification format facilitates the tasks of the classification work as it
authorises the conversion of classification numbers to other classification systems.
Incorporating classification data into online systems in the ways suggested above promises to be
of great potential for UDC, but has yet to be tackled.
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