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ABSTRACT: The paper gives a short overview of the history of use of UDC in Internet subject gateways (SGs) with an English
interface, from 1993 to 2006. There were in total, nine quality controlled SGs that were functional for shorter or longer periods
of time. Their typology and functionality is described. Quality SGs have evolved and the role of classification has changed accor-
dingly from supporting subject organization on the interface and automatic categorization of resources, towards supporting a
semantic linking, control and vocabulary mapping between different indexing systems in subject hubs and federated SGs. In this
period, many SGs ceased to exist and little information remains available regarding their status. SGs currently using UDC, for
some part of their resource organization, do not use a UDC subject hierarchy at the interface and its role in resource indexing
has become more difficult to observe. Since 2000, UDC has become more prevalent in East European SGs, portals and hubs,
which are outside the scope of this research. This paper is an attempt to provide a record on this particular application of UDC
and to offer some consideration of the changes in requirements when it comes to the use of library classification in resource dis-

covery.

1. Introduction

In information retrieval, the importance of con-
trolled vocabularies with a hierarchical structure,
such as classifications and thesauri, is well known.
Their most obvious purpose is in supporting subject
browsing and enabling visualisation of subject access
through hierarchical presentations of subject areas,
thus enabling more interactive information retrieval.
They also allow selection and contextualisation, i.e.
disambiguation of terms in the process of searching,
and can be used to improve recall through enabling
search expansion based on semantic linking. The va-
lue of classification has also been recognized as sig-
nificant in the digital and networked environment
(Koch et al., 1997; Soergel, 1999; Hodge, 2000; Cur-
rier and Wake, 2001; McGuinness, 2002 etc.). Classi-
fication becomes even more relevant when it comes
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to providing access to subjects in a multilingual envi-
ronment in which widely used library classifications
have important advantages. This stems from their
use of notation as language-independent indexing
terms but also because such schemes have been
translated into various languages. It is, therefore, not
strange that readily available and known library clas-
sifications started to be used in supporting resource
discovery on the Internet early in the 1990s.

The Web, as an information environment, differs
from the controlled setting of a traditional informa-
tion retrieval system for which bibliographic classifi-
cations were originally developed and in which they
have been used for a long time. It might be impor-
tant to see and understand how and to what extent a
classification is actually used to support subject ac-
cess. It might be useful to understand for instance,
how classification is presented to users, and whether
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this involves browsing or searching or both, as well
as which editions or what part(s) of the vocabularies
are used. Such information might be instructive for
both future users and scheme owners alike, and
might be useful in adapting and improving the way
traditional library classifications are developed,
maintained and distributed. Here I present a discus-
sion about the evolution and the change of use of
one such traditional knowledge organization tool in
the Web environment. Some observations made here
might also be relevant for other general and special
classification schemes.

Universal Decimal Classification has been used in
document indexing worldwide since its first edition
in 1904-1907 and it has long been considered an in-
ternational de facto standard in indexing. Initially de-
veloped based on the Dewey Decimal Classification
(DDC), UDC was re-designed to embrace a modern
analytico-synthetic structure, which allows unlimited
combination of terms in indexing and retrieval and
supports detailed indexing. As a result, UDC can be
used, similar to other library classifications, for sim-
ple shelf arrangement (to any arbitrary level of speci-
ficity/complexity) but is often chosen as a tool by
special libraries and bibliographic services for its
strength in detailed indexing. Over the years, and un-
der the ownership of the then owner, the Interna-
tional Federation for Documentation (FID), UDC
has been developed to consist of up to 200,000 classes
in its full editions. In 1992, the ownership of UDC
was transferred from the FID to the UDC Consor-
tium (UDCC), a non-profit organization of publish-
ers based in The Hague. Since 1993, a standard ver-
sion (in English) containing around 67,000 classes has
been regularly maintained, updated, and annually dis-
tributed as a file (UDC Master Reference File). Fur-
ther information regarding UDC structure, history,
products and recent literature can be found at the
UDCC Website (http://www.udcc.org).

Recent research confirmed that UDC is used in
libraries and information centres in 124 countries. In
34 (mainly in Europe, Asia and Africa) it is the main
classification and its schedules can be found trans-
lated into 39 languages (Slavic 2006; 2004). It is im-
portant to note that UDC has never been widely
used in English speaking countries, which, inciden-
tally, were those most involved and influential in the
development of the Web. Introduced some time after
DDC (and LCC) had already been adopted by li-
braries in the United States, Canada, the United
Kingdom and Australia, UDC has been used in these
countries mainly in special libraries and bibliographic
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services for which its power in indexing and rich vo-
cabulary offer necessary advantages over other li-
brary classifications. Today, there are UDC users in
43 English-speaking countries; however, the number
of libraries and information centres using UDC is
fairly low. Hence, the fact that the UDC first ap-
peared in subject gateways with an English interface
as early as it did is a point of interest for this re-
search. In Europe, UDC is the main classification
system in 22 countries where it is used across library
networks. Apart from Spain and Portugal these are
mainly central and eastern European countries that,
since 2000, have been quickly catching-up with the
development of Web based information services.

2. Research background

Subject Gateways (SGs) emerged as a response to
the challenges imposed on resource discovery at the
very earliest phase of the Web and became more pre-
valent towards the mid-nineties. The majority were
developed by libraries, academic, educational or re-
lated institutions and only a few SGs were developed
by commercial providers. The majority of services
from this period were developed in the UK, USA,
Australia, the Nordic countries, the Netherlands and
Germany. Synonyms for subject gateway are ‘sub-
ject-based information gateway’ and ‘subject service’
and are sometimes used when other features are ad-
ded to a gateway. The terms ‘gateway’ or ‘portal’
have a wider scope and are more general in meaning,
while ‘hub’ stands for a model that offers several ser-
vices, only a part of which can be a subject gateway
(Koch 2000a).

SGs offer a selection of resources with respect to
quality, stability and authority, applying a set of qual-
ity measuring criteria and supporting systematic re-
source discovery (Koch, 2000, 2000a; Vizine-Goetz,
1998). They may be designed with a target audience
in mind or be created for a certain domain, commu-
nity of users or field of knowledge. From the man-
agement point of view, apart from programs for
automatic resource harvesting and occasionally
automatic indexing, SGs usually employ manual la-
bour to test and improve quality. One of the common
features of their management is that they base re-
source organization and presentation on metadata
rather than on the resources themselves. Some of
these services build a comprehensive catalogue of
Internet resources based on a widely accepted meta-
data standard such as Dublin Core. Earlier services,
such as NetFirst at The OCLC Online Computer
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Library Center, contained resource descriptions de-
rived from a bibliographic description standard but
extended with elements specific to electronic re-
sources. Apart from descriptive information and
summaries, a NetFirst catalogue record contains
DDC classification numbers and Library of Congress
Subject Headings.

Koch (2000, 2000a) distinguishes two levels of
service: “subject gateways,” which consist of a list of
links with minimal descriptions and shallow subject
structure and “quality-controlled subject gateways,”
which are subject services based on comprehensive
metadata descriptions and resource quality control.
Quality-controlled SGs have a well-defined approach
to collection management and development. They
select resources based on an established policy and
on quality evaluation criteria such as the expected
durability of the resource (lifetime), its importance
for the user community, the amount of information,
size etc. Kirriemuir (1999), for instance, identified
141 candidates where only 39 could be placed in the
category of quality controlled. Koch (2000a) lists 50
subject gateways and quality-controlled subject gate-
ways.

According to Koch (2000a), the typology of SGs
may be based on coverage (related to the subject, ge-
ography, language of the resources or type of re-
source), collaboration with other gateways (shared
selection for a common service, record exchange,
translation and other co-ordination efforts, cross-
browsing, cross-searching, mirroring remote ser-
vice), and co-operation (co-operation in one subject
area, close national co-operation in different subject
areas, co-operation of an integrated national service,
co-operation between subject gateways and regional
or national digital libraries). Because of this, interop-
erability is one of the key principles in the develop-
ment of SGs and consequently this translates into
interoperability of subject vocabularies used in the
organization of resources: vocabulary selection, their
mapping and complementing of one another.

Under the pressure of increased labour in index-
ing, insufficient funding and the struggle to maintain
users’ interest, quality SGs evolved. The longevity of
some of the best gateways has been linked to the de-
ployment of new technological solutions, inclusion
of new user-oriented services and federation of indi-
vidual SGs into subject oriented hubs and portals.
This in particular related to automatic resource and
metadata harvesting and indexing. In the U.K. for
instance, the system support, i.e. a freely available
and configurable kit for building information gate-
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ways, was developed by the ROADS (Resource Or-
ganisation and Discovery for Subject based services)
project. The DESIRE project (DESIRE I -1996;
DESIRE II -1997), a development of a European
Service for Information on Research and Education,
for instance, was an international effort specifically
aimed at the improvement and development of re-
source discovery services focusing on both strategic
and technical issues. Among other things they ex-
plored the role of classification in knowledge organi-
zation on the Internet (www.desire.org), including
automatic classification. One of the useful project
outcomes is the DESIRE Information Gateways
Handbook (http://www.carnet.hr/CUC/cuc2000/
handbook/welcome.html).

Collaboration between SGs and sharing of tech-
nological solutions became a logical trend, crucial for
their survival, while their involvement in national e-
learning programmes seems to represent an impor-
tant role for their future (Huxley and Joyce, 2004).
Automatic metadata harvesting and automatic index-
ing and classification have become fundamental in
resource discovery and the adoption of these devel-
opments is important for quality SGs (cf. Dempsey
et al. 2004). In 2000, the number of SGs was still said
to be growing, and existing entities were constantly
changing in scope, coverage, content, methods and
features (Koch, 2000a).

At the time, Dempsey (2000) suggested that the
overall trend was towards brokerage services based
on distributed communication components. He also
pointed out that the future of these services would
depend on their ability to move to some sustainable
funding source and that it was not evident whether
they were going to retain their institutional identity
or whether they were going to be absorbed into a na-
tional learning services, professional portal services,
etc. In July 2006, for instance, eight of the U.K. hubs
(Altis, Artifact, BIOME, EEVL, GEsource, Humbul,
PSIgate and SOSIG) were re-launched through a sin-
gle service now called Intute which continues to of-
fer a “free national service enabling lecturers, re-
searchers and students to discover and access quality
Internet resources” (see http://www.intute.ac.uk/
development/).

Collaboration and federation of subject gateways,
portals and hubs, aiming to provide a better and
more sustainable subject oriented service to a wider
audience, has been the obvious trend after 2000. In-
ternational collaborative information services have

become an important part of this new phase (cf.
Koch, Neuroth and Day, 2003; Stoklasova, Balikova
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and Celbov4, 2003). This development coincides
with a wider presence of SGs and portals in non-
English speaking parts of the world. Without di-
gressing into more technological issues of cross-
domain or cross-language resource-discovery, suffice
it to say that this context puts greater stress on the
interoperability of the infrastructure supporting SG
services (cf. Serre, 2004; Dempsey et al 2004). In this
context, language-independent controlled vocabular-
ies such as classifications seem to continue to play an
important role.

3. Research objective and method

This overview of quality SGs with an interface in
English, that used or still use UDC, is an attempt to
record a small but potentially very important niche
of UDC application. The way classification is used
in resource discovery might indicate whether there
are any new and important requirements with re-
spect to the classification scheme that need to be ac-
commodated in the future.

Information on SGs was collected through litera-
ture, mainly articles, conference papers and project
reports. In 1995 I compiled the first list of directo-
ries using UDC that was used when teaching classi-
fication and which was maintained until 1999. From
1999 to 2005 my observations continued while main-
taining a list for the UDC Consortium website. As
far as it was possible to establish through Internet
searching and literature research, I had reason to be-
lieve that the list included all such services with an
English language interface. Part of the information
that was important for this research was collected
through searching and browsing services and check-
ing the level of UDC use. The focus was on the way
the classification was presented on the interface (no-
tation, caption), if it was visible or hidden, if it was
present in metadata and if so, were these displayed
on the interface. The majority of information regard-
ing the technical side of UDC implementations, and
especially when UDC was used hidden ‘behind the
system’, had to be found in the literature. It was for-
tunate that many of these applications were part of
research projects, which were concerned with re-
search dissemination through publications and con-
ference reports.

The focus on gateways with an English interface
was influenced by two facts. The first is the fact that
UDC is used in a large number of countries; hence
different languages and scripts are an obvious prob-
lem. Although it was possible on many occasions to
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search and discover these services, the language and
script barrier limited the possibility in testing the
functionality and observing the way the classification
is used in browsing (especially if notation is not pre-
sent). Finding, accessing and using the literature on
subject gateway projects in various national lan-
guages and scripts is also difficult. For instance, if
only Europe is taken into account, the UDC is used
in 41 countries, which means that one has to deal
with over twenty languages and three different
scripts. The second reason why the services with
English interfaces were considered sufficiently inter-
esting for this research was their early introduction,
which provided a longer period of time for recording
the changes and evolution of services and their atti-
tudes towards classification.

Here I look into the type of services, their life-
spans, and the way they use UDC. The objective is
to record the changes in the use of classification as
noticeable on the SG’s interface or reported in the li-
terature, from their creation to 2006. It is outside
the scope of this paper to assess the general influence
that library classifications, in this case UDC, have
had on resource discovery on the Internet. The ob-
jective of this research was rather to look into what
impact its use on the Internet may have on the clas-
sification itself. With respect to this, some implica-
tions on the scheme use and development are con-
sidered and some new possibilities for the UDC are
suggested.

4. Subject gateways using UDC

UDC in SGs appeared to be linked to the following
types of applications:

— manual classification of manually collected links
on small to medium-size directories (from a few
hundred to a few thousand resources), with or
without the help of metadata (i.e. simple directo-
ries of links)

— manual classification of a large number of auto-
matically harvested resources using harvesting and
metadata creation tools and more advanced tech-
nology (quality controlled SGs)

— automatic harvesting and classification (quality

controlled SGs)

Simple directories that used UDC for the basic or-
ganization of links when the Web was still in its in-
fancy, were rather short-lived. They gradually disap-
peared when manual link collection and update, usu-
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ally performed by individual enthusiasts, could not
keep up with the growth of the Web. Very few readers
will still remember directories such as Informazion:
Classificate per Discipline, Services in classified order at
the University of Wales, or the Plambeck UDC direc-
tory. It is a quite different situation for institutionally
based and maintained quality SGs, which although
they may use UDC in a very limited way, stand as
representatives of this specific kind of its application.

The majority of quality SGs using UDC (with an
English interface) were developed in the UK. as a
part of the Electronic Libraries Programme (eLib). In
1999 some of these services joined the Resource Dis-
covery Network (RDN) a free national gateway for
the educational and research community — a network
organization consisting of subject hubs such as
SOSIG (social sciences hub), EMC (engineering,
maths, computing hub) and Humbul (humanities
hub).

The changes in SG services that occurred towards
the end of the 1990s, affected the use of classifica-
tion. With respect to SGs using UDC, the following
changes were noticeable:

— closing of individual services caused by lack of
funding;

— migration from UDC to other classifications in
order to meet the needs of a particular community
of users;

— disappearance of UDC based subject categories
from the interface and their replacement with a
more user orientated subject hierarchy;

— shift towards use of UDC ‘behind the system’ as a
pivot in managing various vocabularies or as a
control in keyword assignment.

There were in total nine SGs using UDC in the pe-
riod 1993-2006 with an English language interface,
two of which were based on automatic index-
ing/classification (Table 1). All are freely available
resource discovery services. Three of these are non-
UK based SGs with a parallel interface in languages
other than English. Only two of these gateways are
special in subject coverage (PORT and SOSIG) and
only two emerged after 2000 (OKO and PORT).
Bulletin Board for Libraries (BUBL) was the first
quality subject gateway in the U.K. that used UDC,
and it set an example for other services to follow.
During the period 1990-2006, UDC was frequently
mentioned in relation to the following services: Nor-
dic WAIS/WWW, BUBL, FVL (now Science Link-
house), OMNI, NISS, SOSIG, GERHARD, OKO -
Slovenian catalogue of the Web resources, and
PORT. Some, such as BUBL and Organising Medical
Networked Information (OMNI) migrated very
early to other classification systems. BUBL changed
from UDC to DDC in 1996 when the service ob-
tained permission to use DDC from OCLC.

Created Status 2006 Subject coverage I{Z;Zlflzcgi 1?132;?:;
. WAIS/WWW 1993 | accessible but not updated general English automatic
.BUBL 1994 | operational, no UDC 1996- general and LIS English manual
. OMNI 1995 | operational, no UDC 1998- medicine English manual
. NISS 1995 | not operational from 2003 general English manual
. SOSIG 1994 | operational social sciences English manual
.FVL 1996 operational general En., Fin., Swed. manual
. GERHARD 1997 not accessible from 2006 general En., Fr., Germ. automatic
. OKO 2000 | operational general Eng., Sloven. manual
. PORT 2000 operational maritime information English manual

Table 1: Overview of quality subject gateways using UDC 1993-2006.
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Hierarchy | Hierarchy | caption | Number | shownin | Number | search to Use
display level synthesis | metadata search browse UDC
MRF
1.WAIS/WWW YES 3 YES NO NO NO NO NO
2. NISS NO 2001> - NO NO YES NO NO NO
2001 >
3.SOSIG NO 2000> - NO NO NO NO NO NO
2000>
4. FVL NO - NO YES NO NO YES -
5. GERHARD YES no limit YES YES NO NO YES YES
6. OKO YES 1-4 YES YES NO YES YES NO
7. PORT NO - NO YES NO NO YES -

Table 2: The use of UDC.

of Networked
L eSOUrces

5, Science

500n to Environmental science
51Mathematics

52 Astronomy

53Physics

54Chemistry

55Earth sciences
56Palacontology

57Biology

58Botany

59Zoology

Add a Tlink

@of

Browse Directory
"tree"

Figure 1: Subject directory in NISS in 1999
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OMNI changed to the National Library of Medicine
classification in 1998 as it was more suitable for re-
sources in the field of medicine.

Table 2 shows a summary overview of UDC use
that can be observed for seven subject gateways
(BUBL and OMNI not included). UDC hierarchy
might be displayedon the interface with or without
UDC numbers, and from one to four levels of hier-
archy are commonly displayed. Four of these sys-
tems use very little of the UDC vocabulary (NISS,
OKO, SOSIG, WAIS/WWW) and three do not use
UDC synthesised concepts. Two gateways, PORT
and FVL, are probably using some of the recent edi-
tions of the UDC but it is not possible to confirm
this assumption, as they are not displaying the UDC
structure on the interface or UDC numbers in the
metadata. However, they contain subjects that are
pre-combined concepts in UDC.

All services that are based on manual content in-
dexing are based on metadata although the metadata
records are not always shown in the result display.
GERHARD paid for the UDC MREF licence and had
access to the file, although it is not certain whether
this was used at all. The general trend also is not to
display UDC numbers on the interface (only WAIS,
which is not updated, and OKO do). In 2006 only
three services displayed a UDC hierarchy and sho-
wed UDC captions compared to five before 2000.
FVL, NISS, PORT and SOSIG have a gateway spe-
cific subject directory for browsing.

4.1 Subject gateways with manual content indexing

All five gateways that are described below can be
considered medium scale quality information ser-
vices. They use metadata and both indexing and me-
tadata production are fully or partially manual.

NISS - National Information Services and Sys-
tem at http://www.niss.ac.uk (Bath University) has
been maintaining professional information services
for UK education since 1988. In the 1990s, its func-
tion was extended to government information,
health and other sectors. The part of the NISS ser-
vice using UDC was the Directory of Networked
Resources (Lafford and Stone, 1997). As is usually
the case, the NISS system was modelled on library
practice i.e. it was based on a catalogue of Internet
resources and used simplified UDC numbers to pro-
vide subject searching and browsing (Figure 1). Up
to 2003, the subject gateway was browsable by in-
verted ‘subject tree’ UDC menus, by UDC class-
mark, and by alphabetical subject heading.

Since 2003, NISS Campus has no longer been
maintained. Its content was transferred to the
HERO (Higher Education and Research Opportuni-
ties) portal at http://www.hero.ac.uk (Lonsdale,
2003). HERO offers access to subject directories
through a simple menu of eight broad subject areas
such as arts and sport, humanities, applied sciences,
language and literature etc. (Figure 2).

HERO homepage > Reference and subject resources > Subject oriented directories

— Subject oriented
directories

[3 Applied science

[3 Humanities

Subject oriented directories

e Creative Arts and Sport

Printable version
Email this page

Suggest a link for this page
Add to ‘Favorites’

Broad subject categories - all levels

including planning, architecture, fine and graphic arts, photography,

[ Language and literature

performing arts, recreation.

Library and Information e Engineering, Applied Sciences and Technaology

Technology

[} Medicine and Science construction.

e Geography and History
including archaeciogy.

e Languages, Linguistics and Literature

Philosophy and

0 Psychology

including agriculture, home economics, business, management,

[3 Religion and Theology

e Library and Information Technology

e Medicine, Mathematics and Matural Sciences

Social Sciences, Law and
Government

including computing, nursing, other medical subjects,

e Philosophy and Psychology

03 Arts and sport

e Religion and Theology

[ Groups and organisations

e Social Sciences, Law and Government
including sociology, social welfare, education, politics, economics.

Figure 2: Subject approach directory in HERO in 2006
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SOSIG - Social Science Information Gateway at
http://www.sosig.ac.uk (Bristol University) is an
Internet catalogue containing around 28,000 quality
selected information resources for students, academ-
ics, researchers and practitioners in the social sci-
ences, business and law (Huxley and Joyce, 2004).
Launched in 1994 as an information service for social
sciences, it was re-launched as a social science, busi-
ness and law hub with a new interface and additional
features as a part of the RDN in 2000 (Huxley, 2000;
Huxley and Joyce, 2004). These include personalized
alerting services Grapevine and MyAccount, which
provide a selection of resources, conferences, courses
and communication channels for selected areas. The
service changed its interface again in 2006 when it
was re-launched through Intute. SOSIG was one of
the most important gateways used as a test bed for
the DESIRE project and it has applied the project’s
automatic Web harvesting technology. Since then,
SOSIG has continued exploring XML/RDF tech-
nology in the storage, query and interchange of con-
trolled vocabularies such as HASSET and UDC
(Hiom, 1998, 1998a).

Initially, SOSIG used a total of 161 UDC numbers
from an obsolete scheme edition. A smaller selection
of these classes was made available for browsing and
the remainder was used for cataloguing. The detail of
the numbers used to vary from being at the top of a
hierarchy (e.g. Philosophy = 1) to being fairly spe-
cific (e.g. Environmental Issues = 551.588 or 658.562
= Quality management). Interdisciplinary resources
or those treating more than one subject were given as
many UDC numbers as necessary in a manner of
post-coordinate indexing (Hiom, 1998). The UDC-
linked browsing hierarchy was replaced in 2000 by a
hierarchy of subjects that now consist of 17 headings
and over 1, 000 sub-sections. UDC is still used in the
process of indexing to control keyword assignments
for 13 out of 16 main subject areas (SOSIG Guide-
lines for assigning keywords, 2004).

Catalogue OKO at http://www.zrc-sazu.si/oko/
is a Slovenian catalogue of Web resources hosted at
The Scientific Research Centre of Slovenian Acad-
emy of Sciences and Arts (SRC SASA). The cata-
logue covers a rather small selection of quality re-
sources on the Web irrespective of the language, the
criterion probably being their usefulness for the
Slovenian academic and research community. In spite
of its small size, it is included in this overview of the
SGs because it has an interface in English. Also, with
UDC numbers shown on the interface it illustrates
the way SGs looked like in their earliest phase.
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Resources in OKO are classified manually using
UDC and can be searched and browsed in English
and Slovenian (an alphabetical subject sequence and a
UDC sequence are available for browsing). The
UDC hierarchy contains 2-3 levels, while synthe-
sised UDC numbers are searchable only as whole
strings. The UDC edition used is from the 1980s
(with the exception of 004 Computer science). The
total number of UDC classes used is around 700. A
small increase in the number of resources indicates
that not much effort has been put into its regular
maintenance and update since it first appeared in
2000.

FVL - Finnish Virtual Library (in December
2004 changed its name to Science Linkhouse) at
http://www.linkkitalo.fi/ is the result of the Finnish
Virtual Library Project initiated in 1996. This is a
quality subject gateway with general knowledge cov-
erage. The languages on the interface are Finnish and
English and it includes resources in Finnish and Eng-
lish (one database is in Swedish). The FVL cooper-
ated with the Renardus (http://www.renardus.org)
project and is now accessible through the Renardus
service. The FVL i.e. Science Linkhouse combines its
own classification with UDC, DDC, and NLM clas-
sifications. UDC is used as an underlying structure
for the extraction of subject classes for browsing in
certain areas but the original UDC structure is not
shown.

PORT - Maritime Information Gateway is the
National Maritime Museum’s (London, U.K.) subject
gateway at http://www.port.nmm.ac.uk/about.html
and provides catalogues of around 2500 Internet re-
sources containing maritime information. The gate-
way 1s created in collaboration with ILRT (Institute
for Learning and Research Technology at the Univer-
sity of Bristol) and is based on a model developed by
other UK subject-based information gateways as part
of the eLib programme. Librarians in the National
Maritime Museum select resources, classify them
manually using UDC and create metadata.

Resources are organized into twenty subject cate-
gories which, at first glance, have no resemblance to
the UDC structure. The display of a full subject hi-
erarchy (listed alphabetically by main heading), how-
ever, shows a structure that is obviously based on
more complex UDC numbers. Each subject category
can then be browsed by choosing from period, form,
place or some other helpful facet and it is obvious
that this kind of restructuring and reorganization of
display is achieved with the help of the UDC
(Ashton and Robertson, 2000).
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4.2 Subject gateways with antomatic indexing

Automatic text processing and indexing is usually
implemented on textual resources in a single lan-
guage. When terms extracted from the documents
are, however, mapped to a given classification vo-
cabulary, resources may be categorised and a subject
hierarchy accessed via any language in which the
classification scheme is made available. There were a
number of projects that explored the application of
library classification for automatic indexing and cate-
gorization, between 1993 and 1999. Automatic text
indexing matched to a classification structure given
in advance is also known as an a priori automatic
classification as opposed to document clustering, ac-
cording to a derived classification which is termed a
posteriori (Serre 2004; Sparck Jones 2005). Research
was largely focused on the ability of general library
classifications to hierarchically group and organize
resources into smaller subject-related “chunks”.

One of the research institutions that started to
explore this field early in 1992 was NetLab — the Re-
search and Development Department at Lund Uni-
versity  Libraries  (http://www.lub.lu.se/netlab/).
Members of the research team participated in several
important projects on automatic indexing of Web re-
sources using classification including, Nordic
WAIS/WWW project, DESIRE I, DESIRE II and
Renardus. Also, OCLC’s Scorpion project, was one
of the most important contributors to the field of
automatic indexing and classification of Web re-
sources. DESIRE II, for instance, demonstrated that
the use of a library classification assists in achieving
good results in automatic indexing with very simple
weighting algorithms and simple heuristics (Ardé and
Koch 1999, 1999a; Ardo et al 2000). The project’s re-
search, among other things, intended to explore the
possibility of expanding and connecting the vocabu-
lary between the Ei vocabulary, UDC and DDC
(Koch and Vizine-Goetz 1998). The outcomes and
experiences from DESIRE II were taken further in
the Renardus project (Koch, Neuroth and Day 2001).

UDC was the first classification used for auto-
matic indexing of Internet resources and the first
one to support automatic indexing of Internet re-
sources with a multilingual search interface. There
were two quality subject gateways using UDC in the
period 1993-2006 but in 2006 neither of these is still
active. Since they still represent an important and
relevant model in resource discovery with two very
different levels of complexity and scope, they are
hereby represented in more detail.
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Nordic WAIS/WWW, at http://www.lub.lu.se/
auto_new/UDC.html, is one of the first Internet in-
formation services to use classification and was cer-
tainly the first to apply automatic classification in
1993. The project was funded by Nor Info and in-
volved the Danish Technical Library and the Lund
University Library. The project goal was to apply a
library system model on the Internet and to build a
gateway for Wide Area Information Server (WAIS)
databases. Its primary aims were to enable the auto-
mated processing of WAIS source files to produce
classified indexes available over the World Wide Web,
and to develop better gateways between WAIS and
the Web. In its final report it was established that the
project successfully demonstrated the possibility of
network-based resource discovery and retrieval
through a subject gateway based on library classifica-
tion. (Ardé et al 1994).

The project had three parts: demonstration of
how an existing library system (ALIS) can be inte-
grated in an open client/server architecture, simplify-
ing the use of the WAIS database by establishing a
Web interface and combining hypertext browsing
with search options. The project used only 51 UDC
numbers to classify approximately 700 WAIS data-
base descriptions that were quite homogeneous in
their content.

Vocabulary from the WAIS databases” description
was indexed and compared to the UDC vocabulary
using only the two top levels of division (there was
no explanation as to whether or not it was only from
the UDC caption or whether a richer index was cre-
ated for the purpose). The classification number was
automatically assigned to the source when a term
match was established. Based on the final classifica-
tion, the individual WAIS database was linked into
the gopher WAIS UDC subject tree. The classifica-
tion was also used to build a hypertext hierarchy cor-
responding to the UDC structure.

GERHARD - German Harvest Automated Re-
trieval and Directory, was available until 2006 at
http://www.gerhard.de, and was a fully automatic in-
dexing and classification system of academic re-
sources on the German Web and developed as a re-
search project at the University of Oldenburg. The
project had two phases (1997 to 1998 and 2001-2002)
and was funded by the Deutsche Forschungsgemein-
schaft. GERHARD was a database-driven robot that
collected academically relevant documents which
were indexed using computer-linguistic and statistical
methods and classified by UDC. The user interface
was trilingual (German, English and French) and al-
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lowed the user to look for similar documents very
easily through its tight integration of searching and
browsing mechanisms. In the second phase of the
project statistical methods were improved, the UDC
vocabulary was extended and the database was en-
riched with some manually classified resources. The
development and architecture is explained in an arti-
cle and conference papers (Witjen 1998; Moller et al
1999; Moller et al 1999a).

GERHARD?’s architecture consisted of a data-
base-driven gatherer, fast automatic classification
and an integrated searching and browsing service.
The generated metadata and index of documents we-
re held in a relational database (ORACLE) that con-
tained almost 1,300,000 records. Automatic classifi-
cation was based on the UDC authority files from
the Eidgendssische Technische Hochschule (ETH)
library system in Ziirich (a system called ETHICS.
The ETHICS Library Information Control System
was developed and used in the ETH library from
1983-1999. In 1999 ETH migrated to the Aleph ven-
dor system to support NEBIS (Netzwerk von Bib-
liotheken und Informationsstellen in der Schweiz)
that consists of over 70 academic libraries (Pika
2002). The ETHICS subject authority files support
searching of compound and complex UDC numbers
using indexing terms (in English, German and
French) or numbers and it supports about 15 differ-
ent relationships that could be established between
UDC numbers. It is a reliable controlled vocabulary
which consists of approximately 70,000 entries.

The first step in GERHARD was to extract a vo-
cabulary called UDCZ-Lexicon from the ETHICS
subject authority file. The creation of UDCZ-
Lexicon was done automatically by conversion of
500,000 lines of text from ETHICS authority data to
language expressions that normally occurred on Web
pages. Conversion consisted of morphological analy-
sis of each word in the UDC entry and its reduction
to a stem. To each stem a variable was added in order
to enable a specific form of words that may occur in
the text. Once made, this lexicon was compiled to
serve as a “recogniser” with the purpose of identify-
ing regular expressions and providing the corre-
sponding UDC notation.

German Web pages were harvested into the data-
base and underwent text analysis to extract words
that were matched to the UDCZ-lexicon and then
assigned a notation. Notations were clustered and an
occurrence frequency was weighed and statistically
compared with the UDCZ database. Additionally,
quality and specificity were checked using special al-
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gorithms until the average number of 14 per docu-
ment was reduced to the best six-eight notations
(secured by threshold applied). Finally, there was a
statistical post-processing in which doublets of
documents were weeded by matching the title of the
document with titles already in the database. Titles
are analysed and matched to exclusion lists produced
to prevent classifying pages such as e.g. Web server
statistics. The notation gathered from titles, head-
ings and body text were matched and their concor-
dance and precision was further checked through
special algorithms.

GERHARD permitted both navigation and
searching through a subject directory. Each subject
class was hierarchically displayed and was repre-
sented with a short class caption. Moving through
the hierarchy of categories was easy and user-
friendly. Against each class there was a ‘hyperlinked’
number of documents available and users could
browse the list of documents for each level of the hi-
erarchy (Figure 3).

Within each class documents were ranked accord-
ing to accuracy. This was said to be achieved through
the use of the complex UDCZ/SOIF (Summary
Object Interchange Format) design (Moller et al.,
1999). GERHARD was the most sophisticated ap-
plication of UDC, and classification in general, for
the purpose of the Internet resource discovery and
while it was still accessible was the best interface ex-
ample of the UDC browsing feature.

5. Summary and discussion

In spite of the fact that it was not a widely used
scheme in English speaking countries, UDC seemed
to be popular in resource discovery in the earlier
phases of the development of the Web. There were
several smaller manually compiled directories that
gradually became unable to cope with the growth of
the Internet, became obsolete and disappeared over
time. These used a selection of top levels of UDC
schedules from old printed editions. More advanced
gateways using UDC appeared within the eLib pro-
ject towards the mid-nineties. By 2000, quality SGs
evolved into more complex services and their re-
quirement towards controlled vocabularies changed
in terms of interoperability, availability of mappings
between systems and verbal access to subject catego-
ries. This evolution is best illustrated through the hi-
story of SOSIG (Huxley and Joyce, 2004).
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Figure 3: Two steps in directory browsing on GERHARD

It is indicative that NISS and SOSIG (and BUBL
and OMNI before they changed to other classifica-
tions) used old and obsolete printed editions of the
UDC. The reason for this may be either because
they were unable to sustain the costs of a UDC
MREF licence or this was thought to be unnecessary,
considering the small count of UDC numbers they
used. According to the statements from the DESIRE
I project report in 1997, it transpires that the col-
laborators from these gateways did not have knowl-
edge of the content of a standard UDC MRF file
and its revised editions that preceded their report.
For instance, for UDC that is (since 1993) revised,
updated and released annually there are statements
such as: “...main weakness of the scheme is that it is
out of date” or “ ...SOSIG and NISS suggested that
UDC is not updated often enough: some subjects
are outdated, weak in environmental studies and de-
velopments studies” or “does not have good vocabu-
lary in all subject areas” or “complex structure of the
scheme is considered to be a problem [because] main
tables of the classification can be combined with
auxiliary tables” or “NISS finds it too complicated to
use composite classification codes and decimal nota-
tion does not reflect a true hierarchy” (Koch et al
1997). These and other statements are not supported
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by any exemplary facts and are not paralleled in de-
scription of other classifications in the same report.
Hence, someone with no knowledge of library classi-
fications may come to completely the wrong conclu-
sions that: other library classifications are updated
more frequently than UDC (i.e. have new editions
more often than once a year), have good vocabulary
in all areas of knowledge and do not contain obsolete
terminology in certain areas. Or even more absurdly
one might conclude that other library classifications
do not contain auxiliaries that can be combined with
main schedules and that decimal point in other clas-
sifications does actually represent a true hierarchy. A
similar approach in comparing classifications based
on outdated or unverified information and partial
knowledge of classification systems was later re-
peated in the HILT project report (cf. Currier and
Wake 2001: 10) and was copied even in some recent
textbooks on classification (cf. Batley 2005, 163).
On the other hand, although it made no practical use
of UDC MRF data, GERHARD purchased a UDC
MREF licence for several years.

While it was easy to describe the level of UDC hi-
erarchy applied in the early phases of general subject
gateways (e.g. WAIS/WWW, NISS), this is not so
with subject specific SGs (e.g. social sciences) which
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require more specific or pre-combined UDC con-
cepts or services that use classification in the back-
ground. No matter how small the selection of UDC
used in a SG, it still may contain numbers from the
6th or 7th level of a hierarchy.

No subject gateway (apart from OKO) allowed a
search of UDC numbers, which was expected. By
hiding the UDC notation and by altering the subject
browsing structure and captions, SGs’ interfaces
have become more adjusted to the information needs
of their users. If the reason for the use of library
classification was, in the first place, to provide a
browsing hierarchy it is then very indicative that
subject orientated SGs have replaced the UDC
browsing structure with a list of subject headings.
With SOSIG this happened in 1999, as soon as it
joined the RDN, as this consisted of six institutions
that used different subject vocabularies (Huxley and
Joyce, 2004). Subject headings in SOSIG and PORT,
which have specific subject coverage, represent a
shortcut to the subject areas of interest to the major-
ity of users, reduce the length of navigation, and
make it easier for users to access the most pertinent
subjects. In parallel to this, the use of UDC in con-
tent indexing ‘behind the system’ allows consistency
in indexing and its independence from the interface
browsing structure to which UDC terms are
mapped. This means that the browsing categories on
the interface itself can evolve and be adjusted easily
and independently from subject metadata and can be
adapted to the changes in users needs.

One can summarise by saying that the infrastruc-
ture behind browsing directories has significantly
changed and grown in complexity and classifications
have moved from their ‘naive’ presentation on the
interface to metadata and authority files, in which
they are used to control natural language terms. For
this purpose a subject vocabulary may be managed as
an authority tool and shared between metadata re-
positories. It can serve as a source of keywords or as
a way of semantic control.

UDC’s most straightforward use is in automatic
classification. However, the quality of GERHARD’s
browsing interface, as one example of such an ap-
proach, is due to the fact that it was built on an un-
usually well developed library classification authority
file which contained richer and better linked classifi-
cation data than that available in the UDC MRF.
UDC headings, from the ETH library authority file,
are linked to a tri-lingual thesaurus, and contain
codes for handling hierarchies that are great help in
building a browsing interface (cf. Loth 1996). Gen-
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erally speaking, however, the size of the UDC MRF
vocabulary (around 67,000 numbers) may represent
a good vocabulary base for automatic classification.
More so, since UDC captions are well adjusted to
contain meaningful terms, as a result of its long his-
tory of use in online retrieval systems, as opposed to
library classifications that have never been used in IR
and usually contain context dependent and often
meaningless captions.

It is important to note that the total number of
SGs using UDC, with an English interface, de-
creased from 9 to 4. In addition, the two with auto-
matic indexing (WAIS/WWW and GERHARD) are
better described as successful experiments rather
than real user orientated resource discovery services.
The count of SGs using UDC, especially after 2000,
would be, however, very different if the East Euro-
pean countries were taken into account. After this
period, new portals and gateways using UDC ap-
peared mainly in Central and Eastern Europe, espe-
cially in the Russian Federation (Stoklasovd 2003).
Some of these services may be using UDC for sim-
ple subject browsing such as EJOL - Electronic
Journals Online Library at http://ejol.irb.hr/ (Stoja-
novski 2006). More important examples are quality
subject gateways using UDC for searching, browsing
and vocabulary mapping, some of which can be
found at the Russian Federal Education Portal
(http://www.edu.ru) or the Czech UIG - The Uni-
form Information Gateway (http://www.jib.cz).
Some European library and documentation services
index Internet resources using UDC. A good exam-
ple here is CADIST for physics (Centre d’Acquisi-
tion et de Diffusion de I'Information Scientifique et
Technique) in Grenoble at http://web.ujf-grenoble.fr/
BUS/Physique/Ressources_Internet_Physique.php.
There are also services that use only a part of the
UDC vocabulary, such as the ECLAS — European
Commission Library Catalogue (http://europe.eu.int/
eclas/), which includes Internet resources. This cata-
logue allows, in expert search mode, a combination of

UDC area codes and ECLAS thesaurus.
6. Implications

The owners and users of UDC alike may be uncer-
tain as to how to interpret this relatively short phase
in a long history of UDC applications. It may be,
therefore, instructive to examine the impact the use
in resource discovery had on other classifications,
DDC in particular. The research in improving classi-
fication data, enhancing the subject alphabetical in-
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CRITERION DDC/UDC COMPARISON (Neuroth and Koch, 2001)

ONLINE The DDC was adapted earlier and more quickly to usage in digital systems via the Internet. It

AVAILABILITY AND is completely and easily available as "WebDewey" for all Web browsers and platforms.

TOOLS Furthermore the DDC is connected to large databases of real documents via the Web, incl. the
CORC service, that allow the verification of potential subject content of classes and the cor-
rect usage of the classification. The fact that it is considered to be more rapidly adapted to the
Internet through WebDewey may not be a valid argument as UDC-online was made available
to users earlier than DDC (in June 2001), while the UDC database file has been distributed to
users and can be easily purchased since 1993.

GLOBAL USAGE The DDC has a much larger user community on a global level. DDC is more frequently chosen
as the classification system in Internet resource discovery services. Some gateways already use
DDC or provide a mapping to DDC. One has to put a "much larger user community" at least
in geographical context i.e. in English speaking and Western European countries. While DDC
tends to be used widely (e.g. in public libraries) UDC is used in libraries with larger collecti-
ons. For instance in Switzerland, where the majority of libraries use Dewey, the largest libraries
are using UDC and hence the majority of the country's library holdings are classified by UDC.

SUITABILITY OF THE | The UDC is probably more "modern" and has made faster progress towards a faceted structure.

CLASSIFICATION Its way of allowing the construction of new special classes by a straightforward relationship

SYSTEM AND ITS between existing ones is in the Renardus application context, however, a disadvantage. In addi-

FUNCTIONALITY tion, the UDC has 61 000 classes; three times larger than the DDC and might be far too detai-
led for Renardus’ purpose. Every classification, including UDC, can be used to an arbitrary le-
vel of specificity and detail. UDC's ability to be used as a synthetic classification need not be
exploited at all. For many purposes UDC can be used as a simple classification. In addition,
even if subjects are synthesised in the process of indexing they may be treated as simple terms
for the purpose of resource collocation and resource discovery.

FREQUENCY AND Both systems have large amounts of outdated captions and class structures. Both are slow with

CHARACTER OF THE | integration of external standard vocabularies.

UPDATES:

RESEARCH AND With the rich, broad and long-term activities of the OCLC Office of Research Knowledge Or-

METHODOLOGICAL | ganization Group and related Dublin Core metadata and XML/RDF work, the DDC has a de-

DEVELOPMENT cisive advantage when it comes to research based development potential and is future proof in

EFFORTS digital library contexts. So the enhanced DDC contains intellectually and statistically mapped
vocabularies like the LCSH which are extremely useful in classification and mapping work.

USE IN OTHER SGs The main advantage of DDC here is the effort that has been made to adapt captions of the sy-

stem to general end-users and, even more importantly to Renardus, to the real content of digi-
tal documents in today's Internet.

Table 3: Comparison between DDC and UDC in selecting the classification

dex and testing and classification mapping to one
another and to subject headings seemed to be en-
couraged by the owners of LCC and DDC.

As shown in Table 3, Neuroth and Koch (2001) put
their arguments for the choice of classification
around the following requirements:

A comparison between DDC and UDC, as re-

ported by the Renardus project in Table 3, clearly in- -
dicates how the previous research and testing of clas- -
sification systems can lead to the ‘enhancement of -
classification data’ and can clearly influence and de- -
termine the future use of a particular scheme and se- -
lection of classification for cross-browsing/searching. -

online availability and tools

global usage

functionality of classification system
updates (frequency and character)
research/development efforts

use in other gateways
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In spite of a few weak points, they have put forward
three important arguments why DDC was more sui-
table for Renardus than UDC and these are abso-
lutely fundamental:

— research based development supported by its
owner

— mapping to other vocabularies

— being used in many gateways

As the DDC’s presence in subject gateways made a
strong case for its use in Renardus (Table 3), in re-
turn, the DDC presence in Renardus has influenced
its further use in other national and international
gateways that planned to link to Renardus. A recent
report that included research on subject gateways in
six countries, given by Stoklasova (2003), shows that
the predominant classification in SGs in four of
them: Australia, Norway, Sweden and the USA was
DDC. According to her research, UDC was more
frequently used in information services in the Czech
Republic and Russia, which led the author to empha-
size the importance of mapping different classifica-
tion systems to DDC. For instance, the concor-
dances between DDC and UDC (500 classes) were
reported as being prepared for the Czech Uniform
Information Gateway in order to make it interoper-
able with gateways using DDC (Stoklasov4, Balikova
and Celbova 2003). Digital repositories and open ar-
chives (learning materials, electronic journals, re-
search papers and theses) in Western Europe may
also become biased towards DDC if this scheme is
already used in national and international gateways,
since the interoperability of subject access is an im-
portant requirement for their integration (cf. Koch
2006). The wider use of UDC may, however, still be
expected in central and eastern European countries
in which it is a dominant classification system across
library and information networks and which has
been quickly catching up with Web developments
since 2000.

7. Possibilities

The Web interface has been greatly improved by ena-
bling browsing using expandable lists, interactive
frames and navigation through hyperlinks that span
windows and frames and allow the display and easier
tracking of browsing steps. Following this, subject
orientated taxonomic structures on gateways and
portals show the trend to be combined with, or re-
placed by, a faceted organization of object/subject
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properties and attributes (Merholz 2001; Devadason
2003; La Barre 2004; Ramshirish 2004).

Discussion of the benefits faceted classifications
may bring to resource discovery has been going on
for some time. This is true whether one interprets
faceted classification in a ‘pure’ sense as a system
whose structure is based and built on fundamental
concept categories; or in a pragmatic sense, i.e. the
system that organizes vocabulary in mutually exclu-
sive facets of concepts usually based on a specific
practical purpose. Some papers describing the poten-
tial benefits a pure faceted library classification may
have in resource discovery, deal with the subject on
the theoretical plane mainly. The authors do not ex-
plain the role that the distinction between funda-
mental facets may have in the information seeking
process in a real IR environment. Even more impor-
tantly, they do not suggest how the proposed library
classification schemes, containing data that is not ad-
justed to be processed by programs, can support re-
source discovery services or any facet based, non-
linear browsing on their interfaces (Ellis and Vascon-
selos 1999, 2000; Broughton and Lane, 2000;
Broughton 2002). On the contrary, Web portal de-
velopers were primarily interested in the benefits of
concept organization into practical and purposeful
categories that their users/customers may easily
combine or independently navigate. The practical
applications and demonstrations, in this case, have
often preceded the literature describing them. In ad-
dition, these applications led to the development of a
format and tools for the management of faceted vo-
cabularies for their use in a Web interface (Tzitzikas
et al 2002; Van Dijk 2003).

UDC is an analytico-synthetic classification that
can be related to both of the above interpretations of
a faceted classification, although it is more often
confused with purely faceted schemes. This is be-
cause some of the disciplines in UDC are, indeed,
based and organized on the basis of fundamental fa-
cet categories. But what is more relevant for a “fac-
eted interface’ is that the whole of the UDC vocabu-
lary is organized into separate and clearly marked,
independent parts specifically designed to enable
concept combination in information retrieval. It is
therefore easy to imagine an UDC supported inter-
face in which one would be able to independently
navigate and combine a facet of subject with a num-
ber of facets of common isolates e.g. place, time, ma-
terials, persons, ethnic grouping etc. The attention
given to faceted as opposed taxonomical structures
simply demonstrates that a new window of opportu-
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nity may be opening for UDC, providing its data is
made more affordable and readily available in stan-
dardized vocabulary formats that support hierarchi-
cal and facet browsing.

The fundamental question still remains whether an
a priori automatic classification is a good choice for
resource discovery on the Internet. There are very
few user studies measuring IR performance or assess-
ing the information seeking behaviour on SGs with
browsing based on a library classification but none
has been conducted on the SGs described in this pa-
per. There is, however, a report by Koch, Golub and
Ardd (2006) on user browsing behaviour in a DDC-
based service in Renardus, which seems to be rele-
vant. The authors have established the dominance of
browsing over searching. However, their research was
based solely on service log analysis and this raises
questions. It is not clear how many of the browsing
log sessions analysed belonged to international pro-
ject members, associates or readers targeted through
the project dissemination whose focus was primarily
to check the browsing interface (which was singled
out as Renardus’ unique feature), and were not genu-
ine information seeking users. Also, although 650 ro-
bots were recognized and excluded from the initial
log data, it still remains uncertain whether all data
analysed really represents human users’ behaviour.
Another thing that may be questioned, without
proper user feedback, is the authors’ assumption that
session lengths, or as they say “long and highly elabo-
rate paths”, is really an indicator of user satisfaction
with the function of classification browsing.

Sparck Jones (2005) stresses the dangers of hid-
den and ill-grounded biases which cannot be avoided
with any a priori given classification, in particular
when combined with human indexing, are even
greater in the context of the Internet. She points out
that researchers (in the field of natural language
processing) exploring how the words are actually
used in large text corpora found that they reflect a
“different and changing paradigm of cultural
worlds.” She allows that classifications developed by
humans as they appear in ontologies may be justified
in a special technical context that requires richer de-
scriptive apparatus. When it comes to a general con-
text, however, recent research in machine learning
applied to web data shows “that it can recover sur-
prisingly refined information” (Sparck Jones 2005,
600). Lacking better solutions, the use of library
classification in quality search gateways, both with
manual and automatic indexing, seems still to be
relevant in 2006, especially in a multilingual context.
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8. Concluding remarks

In the evolution of subject gateways, from simple di-
rectories to subject orientated hub services, UDC has
evolved from its simple role as a tool for link organi-
zation on static web pages to a more sophisticated
source of vocabulary for automatic classification and
finally as a way to control and link vocabulary behind
the system. As is the case with other library classifica-
tions, the presence of UDC in resource discovery
services has been largely experimental in nature. This
was, however, very important as it introduced the
scheme to a new kind of user and thus contributed to
being better known outside the library domain. The
further use of UDC in resource discovery is equally
important as this new application may test the
scheme, as well as highlight and speed up the changes
necessary to ensure its better development.

From this research, it transpires that there are
some new approaches in the way UDC is used in the
Web environment and these may be relevant for any
library classification scheme. The most obvious is re-
lated to the nature of applications and their attitude
towards human vs. automatic indexing, which indi-
cates that any development and the support a classifi-
cation scheme can offer for the latter, might be more
relevant. In addition, while libraries recognize and use
classifications primarily because of the purpose its
notation has in collection organization, classification
in the networked environment is employed to sup-
port vocabulary control and semantic relationships
between subjects relevant for resource discovery,
while notation may or may not be used or displayed
at all. In relation to this, classification vocabulary, i.e.
class captions, can be used as a source of natural lan-
guage vocabulary for coordinate indexing or term
matching in automatic classification or may even be
extended or mapped to the terminology more perti-
nent for the service. Thus we can safely assume that
the use of classification as a tool “behind a system” is
probably that which is more relevant for subject ac-
cess on the Internet. Also, unlike libraries, which
tend to continue using a classification system once it
is implemented, on the Internet we are witnessing a
greater speed with which the changes in the use of
vocabulary occur. This may happen under the influ-
ence of user feedback, service development or oscilla-
tion in funding and this may impose even greater
stress to classification maintenance and development.
Equally necessary to take into consideration are the
differences in the requirements the implementers of
Web applications may have with respect to the avail-
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ability of a classification vocabulary (formats, lan-
guage, mapping), freedom of adaptation/alteration/
implementation, versioning, extraction, expansion,
and more relaxed copyright. As we have seen in the
example of GERHARD in the case of UDC, classifi-
cation application on the Internet may be based on a
subject authority file and not on a standard scheme.
Last but not least, subject indexing expertise or in-
vestment into it, which was assumed in traditional
bibliographic services, might not be available for
Web-based implementations. This could mean that
the choice of classification scheme for a Web service
may not be based on indexing or classification exper-
tise and will rarely be motivated by an intrinsic qual-
ity of the scheme itself. Instead this is likely to be in-
fluenced by availability, familiarity, popularity, cost of
the scheme and other circumstances that are normally
influenced by scheme owners.

With respect to UDC specifically, and in order to
facilitate its applications on the Web, some changes
in scheme management and distribution, with re-
spect to the networked environment, may be worth
considering. These changes relate to two types of re-
quirement pertinent to the majority of stakeholders:
one relates to the quality of UDC data, the other to
the conditions of use. The quality of UDC data will
determine how easy it is to implement in resource
discovery services and comprises of:

— export data format according to bibliographic and
network standards;

— machine processable semantic and structural link-
ing;

— controlled word access (i.e. subject-alphabetical
index);

— availability of mapping to other systems;

— availability of multilingual machine readable data.

Classification schemes are not cheap to buy but are
even more expensive to implement and use, which is
why the UDC’s future use, for instance, will depend
on the following:

— clear information on UDC credentials as an inter-
national scheme;

— affordability of UDC data i.e. adequate pricing
with respect to the cost of implementation and
running;

— a transparent and logical copyright policy, better
suited to the reality of the networked environ-
ment concerning UDC use (rather than publish-
ing) (cf. Stevens, 2005);
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— easily accessible information on UDC, documen-
tation and training.

The Internet is a fast changing environment that
evolves largely through short-lived experiments,
testing and research, as is well exemplified with this
overview of quality SGs. In spite of the fact that
quality SGs, portals and hubs are very much alive, it
is hard to predict what will be the future of UDC
and any other library classification in this context.
The above recommendations may, however, contrib-
ute towards increasing the opportunities of UDC in
the Web environment. Research in the Web applica-
tion of UDC in countries, in which it is a well
known system and is traditionally used online in a
more advanced way could produce more interesting
results.
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