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ABSTRACT

Purpose: This master thesis attempts to presestate of the art’ of the placement of Topic Maps
(1ISO13250) in Library and Information Science, thgh an extensive literature review and a synthesis
based on their principles. It was sited from a Klealge and Information Organization perspective,
represented by the work by Elain Svenoriibe Intellectual Foundation of Information Orgartina

and some of the concepts of Knowledge Organizalibis thesis also intends to present a conceptual

and theoretical framework for future research.

Design/methodology/approachThe study under review presents a qualitative @ggr based on
Grounded Theory principles to analyse the liteeamrd build the conceptual framework for its
analysis. The literature reviewed consisted of nlka@ sixty documents, which included, among
others, journal articles, conference presentatiorkpapers, student reports and thesis, as wall as
book chapter. Moreover, this was complemented infdrmation obtained from mailing lists, blog

postings and websites, and some unstructured ievesy

Findings: Topic Maps appears to be a development alignedmiitie tradition of Knowledge and
Information Organization but is completely adapi®the context of the Web and the digital
environments. In a LIS perspective, ibibliographic meta-languagable to represent, extend and
mostly integrate all the existing Knowledge Orgatin Systems in a standards-based generic model

applicable to digital content and online preseatati

Conceptually, Topic Maps is in the borders of th®& discipline with Knowledge Representation and
Computer Science, where LIS conceptual modelstpiayole of intermediaries by providing the
ontologies to the ‘bibliographic universe’. Topialk questions traditional LIS views and principles.
Even though some of them still remain the samé&hesneaning-based identification of entities, the

notions of ‘document’ and ‘subject’ require furtletudies.

Some important applications give account of theabdjpies and potentials for further developments
and research on Topic Maps in LIS. The main fidldaplication is the Digital Humanities and TEI-

codified texts presentation.
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1. Introduction

1.1  Justification

Topic Maps is an I1SO standard for representing informationuatthe structure of
information resources (ISO13250). Its origins dadek to 1991 when the Davenport Group
started a project to develop DocBook, whose purpaseto facilitate the exchange of UNIX
documentation using SGML/XML. A bi-product of tmsrk was Topic Maps, a model and
syntax whose original purpose was to enable thgimgof back-of-book indexes.

The creator of Topic Maps, Dr. Steven R. Newconala the insight that back-of-book
indexes are actually a rendition of an underlyitigcture that could be represented explicitly.
The initial model was consolidated and became é&ndtandard in 2000. It immediately
proved applicable to other domains, such as Infaonarchitecture and Web publishing,
and to enabling more structured (semantic) infolomatetrieval on the Web. It is usually

considered to be one of the technologies thatifaiglsemantic integration.

On the other hand, Library and Information Sciefid8) is a discipline with a long tradition
and a body of knowledge quite structured and d@esloAlthough the discipline is currently
being challenged in its practices by new techn@ggi is a time of flourishing for many of
its traditional Information Organization principlaad techniques, which are being applied in

a variety of fields.

Topic Maps appears to be a development alignedmitie tradition of these ‘LIS
techniques’, but completely adapted to the coriéite Web and the digital environments.
However, its relatively new appearance and itsinsign a different tradition from LIS
(primarily the SGML community, which was concermneith document description
languages), lead to a need for understandingiitsiptes from an LIS perspective, both in
order to explore how its concepts have been adaptddow its applications have been

adapted to its practices.

! The convention that is followed in this text is,ia Pepper (2008b), to us€dpic Maps” (with initial capitals)
to refer to the ISO standard and to its implicitdeband conceptions; antbpic mapsto refer to the specific

instances or artifacts created with Topic Maps.



The Topic Maps community has already taken sonpessiethis direction (e.g. Garshol,
2004), but from the LIS community, the efforts hd»en rather scarce or scattered. In this
master’s thesis, | present an overview of the rakgn issues and offer one possible
approach to explaining Topic Maps from an LIS pecsiwe, specifically from the
Information and Knowledge Organization principleighm the framework of what is known
as “international librarianship” (Lor, P.J., 2008).

My interest in this subject matter originated dgrthe cours®igital Documentswith

emphasis on Topic Maps, which was given to theesttedof the International Master in
Digital Library Learning at Oslo University College 2007. Steve Pepper (one of the editors
of the Topic Maps standard and one of its maindesadnd disseminators) introduced the
model and presented its main concepts relatecettralitional bibliographic languages. At
that time, the lack of examples of actual applaradiin the setting of libraries or other cultural
heritage institutions and/or digital libraries allections, in addition to uncertainties
concerning the placement of Topic Maps within thg discipline, raised many questions that

gave the motivation for the current work.

1.2  Background and significance

In 2002, Ahronheim (2002) said that the “work witipic maps is still too new to have
produced papers describing library applications that will no doubt come in the next few
years” (p.3). In 2005, Colmenero stated that thpabdities of Topic Maps haven’t been fully
explored because it is a relatively new stantigr®8). At the time of writing this thesis,
several publications and papers have indeed begluped, and some applications have been
created. But it seems that nine years after thedatal was published there is still no
comprehensive research, or systematic study, ofahieus aspects of the integration of Topic
Maps into the LIS discipline from a conceptual lg&spective.

Most of the publications on Topic Maps in LIS pratser report on specific applications, and
those that approach the topic from a conceptualtfdiview do it mainly from a Knowledge

Organization (KO) perspective. This topic appeanetthe literature around 2000, the year in
which the XML Europe conference in Paris brouglgetber different communities interested

in Topic Maps (Stringer-Hye, 2005; Sigel, 2003 ,52% A need for further research was also

2“por ser una norma relativamente joven no esta tatalmente explorado todo su potencial aplicativo”



pointed out at that conference, to “interconneqtid dlaps with research directions in
Information Science [or] Knowledge Organizationeffper, Sigel, Schmidt & Muller, 2000).

The most significant studies on the relation of i€dg@aps in LIS from a Knowledge and
Information perspective are, from the LIS commun8igel (2003) and, from the Topic Maps
community, Garshol (2004). Sigel (2003) made aermsit’e study on the relationship
between Topic Maps and Knowledge Organization (Kploring the principles of KO and
Topic Maps, Sigel describes both sides of theati@hship from a theoretical perspective
(also adding some views on possible applicatidaa)shol (2004) made a comparative study
of Topic Maps with the “common techniques from dikyr science and information
architecture” (p.16). He stated that Topic Mapa relative newcomer to Library Science, but
that it brings “the promise of better-organized vgébs, compared to what is possible with
existing techniques” (p.378). Garshol not only ledkat Topic Maps in relation to work
languages but also to document languagémetadata”. The study was published in a
highly reputed international Information Sciencerjmal and is commonly cited in the
literature on Topic Maps in LIS. This master thesibased to a great extent on these two

papers.

In addition, Prof. Sam Oh, one of the most recogphiesearchers in the applications of Topic
Maps to libraries, has made two presentations emelationship of Topic Maps to the
different models and schemas currently in use awi@udiscussion in the LIS community:
FRBR, RDA, SKOS and Dublin Core (Oh, 2008b; Oh, &0

Iglesias & Stringer-Hye (2008) is the most receuatlg on the applications of Topic Maps to
Integrated Library Systems (ILS). It presents “&ergiew of the current use of topic maps in
the library field, how they might be integratedanhe ILS structure and some of the inherent
challenges in trying to transform MARC data [...]vesll as some ideas to where this
technology will fit into the ILS” (p.12). Their rearch focused on collecting the practical
applications of Topic Maps to library systems ireTlnited Statés A limitation of this paper
is the lack of explicit information about the res#gamethod, sampling, and theoretical

frameworks used to draw the conclusions.

Chen & Chen (2001) report on a comparative studgre/fiopic Maps was selected among

classification and cataloguing systems, searchnesgdata mining, metadata and semantic

% (Suellen Stringer-Hye, personal communication,ilxis, 2009)



networks to examine their origins, theories andho@s, besides their current status, and
trends. Unfortunately, this obviously significarstger couldn’t be reviewed in detail by the

author of this thesis because of language barriers.

Regarding the comparison of Topic Maps with otheoWledge Organization Systems
(KOS), Kongsbakk (2004) made a detailed study efsiimilarities and differences between
Topic Maps and thesauri, both from a theoreticdl apractical perspective.

In terms of usability studies, Oh (2008a), Yi (2p@éd Walsh & Dalmau (2006) observed
that there are few usability studies on Topic Mafig2008) observed that, in general, few
studies have examined user performance using @ydlased systems, and most of the
existing research has employed RDF (p.1902). Butesosability tests on Topic Maps

appeared in the literature:

Yi (2008) conducted a usability test to explore hoWopic Maps-based ontology approach
affects users’ searching performance, trying tafydrit is positively affected by a system
built with richer semantic relationships in XML amdpic Maps. For that purpose, he
compared two systems: a Topic Maps-based ontolufgymation retrieval (TOIR) system,
and a thesaurus-based information retrieval (TiR)esn in terms of recall and search time.
Oh (2008a) conducted a similar study, comparing@dMaps-based system with an
existing system for organizing and presenting imation on Korean Folk Music. Walsh &
Dalmau (2006), and Dalmau and Walsh (2007) repod oomparative usability study among
Humanities researchers and students to see iirftlexent structure of a topic map-driven
interface positively or negatively impacts the tsdrscovery process.”Bgckman (2006;
2007) also reports on a usability study of a Tdpaps-based system prototype that was
created to integrate the different vocabulariespafcific domains in the Humanities. The

overall results of the previous studies showedtti@atuse of Topic Maps was positive

No comprehensive bibliography on the placementagfid Maps in LIS was found either,
with the exception of a project that has been disnaed (LITA interest grouf). Other
bibliographies, for instance in Topic Maps rese3rate broader.

* http://tm4lib.library.vanderbilt.edu/wiki/
® http://www.informatik.uni-leipzig.de/~maicher/bibyraphy.html



Many questions from an LIS perspective still remamsolved in these studies: Is Topic Maps
a KOS, or an information organization techniquesolfhow does it relate to them, in which
aspects does it differ, and which additional feagudtoes it provide? Does it represent an
evolution of thesauri? Which is its way of repreasemnknowledge? What is the application of
Topic Maps to Knowledge and Information Organizatio real settings, and how can it help

improve information services?

No comprehensive research studying Topic Maps BorhlS perspective has been found
that answers these questions, and the writinggmareences are until now scattered and lack

a conceptual framework within which to conduct eesb.

1.3  Research design

The present work can be defined from its methoanasxploratory and qualitative study on
the placement of Topic Maps in LIS from a concepaunal practical perspective. It tries to
answer a broad question on how Topic Maps integiiate the LIS concepts and applications.

These research questions can be divided into tleevag sub-questions:

- What is the status of the incorporation of the Tdyaps standard in the
concepts and practices of the LIS discipline?

- How can Topic Maps be explained from a concepti@lgerspective?

- What capabilities of Topic Maps present possiletitior research and uses to

address some of the current problems of organiniiogmation in LIS?

1.3.1 Aims and objectives
The aims and objectives of this work are threefold:

a) To present a ‘state of the art’ of the placementaydic Maps in Library
and Information Science through an extensive liteeareview.

b) To understand the placement of Topic Maps in Lipeard Information
Science from a conceptual point of view.

C) To identify some directions for further researck arork on the

incorporation and application of Topic Maps in LIS.



1.3.2 Methodological framework

This research is based on a qualitative approatttinnan interpretivistic epistemology. It was
done in an iterative manner. Its purpose is expilmmaand description, but it does not pretend
to be exhaustive. Some of the principles and metloddrounded Theory (GT) research and

analysis have been applied in this work.

1.3.3 Method

This study does not follow a formal qualitative hwd or strategy (such as case studies,
action research or ethnography). It is basicallfeaploratory’ study that uses some of the

principles and techniques of the Grounded Theoil) @proach.

GT is often referred to as a research method (RicR®07, p.155) or as a methodology
(Corbin & Strauss, 2008, p.1). It was originated 867 by Glaser and Strauss and has
influenced qualitative research since then dubecstiitable methodological implications of
its epistemological and ontological assumptiongterkinds of realities and issues that are
researched in the Social Sciences. Its nuancesdsz and there are different implications
for practical research. In this section, | onlygaet what is essential to explain how this

research was conducted.

Corbin & Strauss (2008) define the purpose of GTbadding theory from the data” and
Pickard (2007) makes the distinction between G& asethod of qualitative research or as a
qualitative data analysis technique. This is beeaascording to the GT epistemology, the
researcher shouldn’t approach the reality withemlpfined coding or categorization of the
object of research, but with the intention of lejtthese categories emerge from the data

collected during the research, as if the theory gvasnded in what is being researched.

Corbin & Straus assume the term in “a more gersaise to denote theoretical constructs
derived from qualitative analysis of data” (p.1).this master’s thesis, GT was applied both
as a data collection technique and as an approatita analysis. It was in general, the
approach followed in the research. As Pickard (2@&plains it:

® | assume here the term ‘exploratory’ in a non-técdl sense, i.e. as the Oxford Dictionary defitesword
‘exploration’: “Travel through (an unfamiliar areim)order to learn about it". It is not used ass iin formal
exploratory research, where “the term ‘exploratogfers to empirical work that has as a goal tiseadiery of

new and unforeseen insight.” (Seaman, 2007, p.23).



“To take a grounded theory approach to researtthaembine theoretical sampling,
data collection, design of data collection, datalysis and theory generation, in one
wholly interactive, iterative and interdependerdgass. The approach is an
assemblage of all of these activities, which tHewa a theory to emerge that is
grounded in the data.” (p.157, as cited in Picka@f)2, p.17).

Since this approach was used to identify the placermf a concept (Topic Maps) in an
existing theory (LIS), the role of the conceptuahiework in the method was a key issue.
According to Corbin & Straus (2008), the use ofaaptual frameworks corresponds to a
different methodology in research (the quantitatime) because they are previously
developed and thus, contradictory with the ide&®f These authors say that their preference
is “not to begin our research with a predefinedoemtual framework” (p.39). They consider,

though, that a conceptual framework is useful iate cases, among others:

- To frame the emergent concepts: “after studyingpéctthe researcher finds that a
previously developed framework is closely alignedvhat is being discovered in the
researcher’s present study, and therefore cart tseamplement, extend, and verify the
findings” (p.39);

- To offer alternative explanations.

This corresponds to the case in this master'sshesiere the first step was the selection of
the sources, and in the middle of the processselection of a conceptual framework for the
mentioned purposes. This was continuously andtivets built until the end of the research,
during the data analysis.

The role of the emergent categories (Appendix § teaserve as indicators of a conceptual
framework from LIS. The interpretation step coresisin making a synthesis of the emergent
categories, building at the same time the concéptarmework based on them, which lead to
the main conclusions. The main goal was to placenaept in existing ‘theories’ or
conceptual frameworks that were discovered in tbegss as a result of the ‘exploratory’

approach already mentioned.

Those main conceptual frameworks correspondedhforthation Organization” and
“Knowledge Organization (KO)” and many other reththsciplines. For that purpose, | built
an integrative conceptual framework to offer thteralative explanations. It is an attempt to

map the concepts and terminologies of both diswgliand to integrate the other disciplines
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and emergent concepts according to my interpretsitidhe result is graphically showed on
page 39. This concept map was to helping me obwgand concluding about the place of
Topic Maps in LIS from a conceptual perspectivel tBmserve as a guidance for the reader of

this thesis.

1.3.4 Data collection techniques

To collect the literature, | identified some basiairces, both from the Topic Maps
community and from the LIS community, taking intcaunt which ones were the most
authoritative or widely used by the respective camities. These sources are summarized in
Table 1. | considered “data collection” as the psscof searching those sources.

For searching the sources selected in LIS, | useavbrds “Topic Maps”, “topic map” and
“ISO 13250". For searching the sources from theid@ dfaps community, since the
terminology within the LIS community is not congist, | used some common expressions as
“library techniques” and “information organizatitgchniques”, besides “library”,

“archive[s]”, “museum][s]”, “humanities” and “digitdéibrary” or “digital libraries”. Moreover,

| complemented the initial search with keyword shas using the terms from the conceptual

framework to study the specific topics more in tept

To select the literature from the initial searcbulés | only chose the documents that had to do
with LIS as a field and in the scope of MLA (Musesjrhibraries and Archives) and when
Topic Maps was applied to digital libraries. Aftefining the conceptual framework, | did a
second selection based on it. That made me exdociements that were, for example, in the
field of Education, Information Architecture outsiVILA, Knowledge Management, E-
government, etc. Some of those initially retriededuments were left in the selection only
when they were relevant to support some importantepts in the synthesis, but they were

not considered for the literature review.

| finally added to the literature, extra referenttest | found in the documents selected, or that
| knew or were recommended to me, such as studgarp and master thesis.
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Table 1. Research Data Sources

Data Sources

Type

From the TMs community

From the LIS community

Searching strategy
(for TMs sources / For LIS sources)

Books and book
chapters

Passin, T. B. (2004).

Cronin, B. (ed.) (2007)

Knowledge or Information Organization, LIS /
Topic Maps

Journal articles

EBSCO (Academic Search

* TMs (subject and abstract fields)
« ISO/IEC 13250 (subject and abstract fields)

« Steve Pepper

(databases) Premier, LISTA, E-journals), LISA (from the results those articles related to LIS;
EMERALD, WebOfScience libraries, museums and archives and their
collections; digital libraries in the Humanities
* IFLA
Conferences * ISKO *Free search (Knowledge or Information
(presentations and * TMRA * ALA Organization and specific concepts: faceted
F:oceedin s)  Topic Maps « ECDL classification, etc.; libraries, archives,
P 9 * IFLA museums, digital libraries) / Topic Maps
* LITA
« LITA (ALA) . Search in the arghlvgs (Knowledgg or .
< ASIS Information Organization and specific concepts:
P * TM mailing list faceted classification, etc.; libraries, archives,
Mailing lists « TMinLIS mailing list | ISKO museums, digital libraries) / Topic Maps
9 « NGCALIB - a9 pic Map
- DIGLIB * Request for information on applications
* Isotopicmaps.org
» Topicmaps.org
» Topicmaps.com *«OCLC
: Coolhegds.com : ALA. * Search in the archives (Knowledge or
» Techquila.com * Dublin Core } o - .
. Information Organization and specific concepts:
Websites * Infoloom  IFLA [ T .
« Versavant « Digital Library Federation faceted cIasgf}cat{on, gtc., Ilbrar!es, archives,
. Ontopia . DELOS museums, digital libraries) / Topic Maps
 Ontopedia « ISKO lifeboat
* Networked Planet
» Topicmapslab.de
* Lars Marius Garshol Knowledge or Information Organization and
Blogs « Alexander Johannensen « Alexander Sigel specific concepts (faceted classification, etc.),

LIS, "library organization techniques"

Bibliographies

* Bibliography of Topic Maps
Research (2)

« Topic Maps for Libraries (1)

(1) http://tm4lib.library.vanderbilt.edu/wiki/)
(2) http://www.informatik.uni-leipzig.de/~maicher/bibliography.html

| selected the applications of Topic Maps in LI$yan the context of MLA and digital

libraries (as defined in 2.1.1 in the Humanitiéx)r complementing the data collection |

added to the literature search a request for irdtion on applications to the mailing lists that
appear in Table 1, and personal emails to somieeotdordinators of these applications.
Besides, | did three unstructured interviews t@wuks some specific issues, with Prof. Sam

Oh, Suellen Stringer-Hye, and Aki Kivela.

From the sources | finally selected, | only reviemigose in English, Spanish, Norwegian,
Danish, and Italian. For articles in other langisagenade the review based on the English

abstract.
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1.3.5 Data analysis

As already mentioned, | used GT as an approacabsearch, and additionally | used it as a

way to analyze the data. | followed these stepgsaatsof this iterative approach:

ok w0 e

Identification of the sources

Data collection from data sources

General reading of all the documents compiled

First identification of possible conceptual frameiks

Codification of documents using a software for gative data analysifirst topics
emerged). Use of memos for annotations and analysis

Use of the software for creating categories (faaaibf codes) and grouping the initial
emergent concepts into groups (families). These \wer emergent concepts (see

Appendix 1 and section 5.1)

7. Selection of a conceptual framework in LIS accogdimthe categories that emerged

First writing attempt and creation of the structaféhe thesis according to the
conceptual framework and the initial concept map
Second data collection (from references in thosmichents and based on the

conceptual framework)

10. Second codification of documents

11.Refinement of the analysis and synthesis baseddendnceptual framework selected

in step 7 and the final conceptual map

12.Final refinements

" Atlas.ti (www.atlasti.com). See section 5.1 fanathodological observation.
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1.4 OQutline

This thesis is divided into six chapters. A conaapip on page 39 serves as a guide to them
and to their different sub-sections.

Chapter 1 has presented the introduction to the topic cdaesh and the details on how it

was conducted.

Chapter 2 presents a conceptual framework from the LIS pgisee and related disciplines
that was built during the research process accgitdinhe method indicated in 1.3. It serves

to explain the place of Topic Maps in LIS.

Chapter 3is an extensive literature reviewstate of the arof the concerns and applications
of Topic Maps in LIS. It is presented using the @eptual framework as an organizing
principle.

Chapter 4 presents a synthesis of Topic Maps as seen hyl#hdiscipline, using the
conceptual framework as a basis. In section 4.Inhi@ elements of ‘bibliographic
languages’ serve as a point of departure to exph@renain constructs and principles of Topic
Maps. Section 4.2 and 4.3 conclude the exploratiade in 4.1 presenting the place of Topic
Maps in LIS in a conceptual perspective; and sacti@ describes how Topic Maps can
enhance Information and Knowledge Organization i@salt of the analysis presented in the

previous sections.

Chapter 5 discusses some of the issues that were also toumel the concern of the
documents analyzed, but that were out of the sobp@s thesis. It also presents a discussion

of the methodology, results and implications of phesent research.

Finally, Chapter 6 summarizes the main conclusions of this work aiedgnts the main
possibilities for future research on Topic Map4i8. These directions are presented in a
theoretical framework with some examples of possibkearch topics.

TheReferencesnclude both the literature on Topic Maps in Li&attwas collected for the
study, and the background literature. Both areguresl together in alphabetical order, but the
literature on Topic Maps in LIS that is revieweddhapter 3 is marked with an asterisk.
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2. Conceptual framework

To understand the place of Topic Maps in LIS, Idezkto choose a specific framework. This
is because LIS is a multidisciplinary area of studty different research traditions and where
diverse terminologies coexist. This framework hatd¢ chosen according to the topics of
concern found in the literature (as | describe them3.3). The conceptual frameworks that
‘emerged’ from the literature corresponded to Infation Organization and/or to KO. This
was expected since Topic Maps is defined as “asatano represent information about the

structure of information resources” (ISO/IEC 13250-

Information Organization derives from the tradit@nAnglo-American descriptive and
subject cataloging; while KO, comes from a longlitian derived from Information Sciente

a discipline with which Topic Maps share commorotietical principles (Colmenero, 2005,
p.78). KO is the object of study of an internatiomaanization, ISKO, which was founded in
1989 (Dahlberg, 2007, p.84). In the LIS commurtitygse two disciplines are usually referred
as to ‘Knowledge and Information Organization’.

Due to these different roots of Information Orgaian and KO in different researching
traditions and to the changing nature of the LK ighline (Zins, 2006) there is no agreement
in the LIS community on their terminologies and goof their concepts. Besides, other
disciplines as Information Management, Knowledgendgement, and Information Retrieval,

share some principles and concerns but not alweysdncepts and terms to refer to them.

For that reason, | needed to select a single apprmalnformation Organization and/or KO
among the LIS discipline. | selected Elaine Sveuasriilntellectual Foundations of
Information Organization”, which | found to be apted and cited repeatedly by both the
Topic Maps and the LIS communities. Her work is agnthe most comprehensive in the
ared, and is also closely related to the developmeti®FRBR model, one of the most
influent and accepted conceptual models in thedi$Sipline. | did not choose KO because it
was not sufficiently specific with respect to d@stive cataloging, and because its concepts

8 Information Science was known as Documentatioit Wirld War Il (Day, 2008), and it's still callesb in
Spain.

° In the paperback edition of the book Barbara Tjllene of the main figures in LIS nowadays writ&his
book provides sound guidance to future developkessarch engines and retrieval systems. The warkiggnal,

building on the foundations of information scieragl librarianship of the past 150 years.”
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are scattered in different, equally important wosksch would add problematic conceptual
issues to the selection of a framework. Howevecluded some basic concepts from the KO
discipline when Svenonius’ concepts were not endgagixplain Topic Maps in LIS. The

main sources for these concepts from KO were Hpdr{2006a; 2008). Section 2.7 presents a
summary of this synthesis, made for the purposesioig a coherent terminology along this
text.

Following there is a description of the main corisdpat are relevant to describe the position
of Topic Maps in LIS. They constitute the concepftemework of this thesis, which is
presented graphically through a concept map in 88gd@he map serves as a guide to
navigate through these concepts.

2.1 Library and Information Science

Library and Information Science (LIS) covers twadplines: Librarianship and Information
Science. Librarianship focuses mainly on libraaesnstitutions and on the services to library
users, while Information Science focuses, firsly,the “nature of the information transfer
process” and, secondly, on “information organizatmd dissemination through appropriate
intellectual apparatus and technology” (Feathert&rges, 2003). Nowadays, however, the
term is used undifferentiatedly and is often used aynonym of Information Science
(Feather & Sturges, 2003, p.371). Although thishesance is not a wholly accepted view, it
is the one that will be assumed in this thesis.

In this perspective, LIS is an interdisciplinarglél of study which relates, among others, with
Information Management, Knowledge Management (wstded as a branch of the business

discipline), Information Retrieval, Information Antecture and Computer Science.

2.1.1 Digital Libraries

One concept that is commonly found in the literatigrDigital Libraries. Although several
definitions exist, they belong to different perdpezs. For the purpose of this thesis, | will
present my interpretation of the different meanifagsd in the literature. Those will be
grouped into five more general perspectives:

1. The use of LIS techniques (Information OrganizatdlO) in the organization of

digital content and Websites: “At its most basidjgital library can be defined as
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digital content that is organized along bibliogragbrinciples” (Pepper, 2008b). This
view corresponds to what defines, in one perspectnformation Architecture: “The
art and science of structuring and classifying ‘w#&bs’ and intranets to help people
find and manage information (Rosenfeld & Morvilk§02). However, not all Web
sites are digital libraries.

2. The digital objects and the systems that orgamemt refers to digital libraries as
other types of information systems. These alsatelLS in the digital environment.
This view is described by Aalberg (2003) who coessdhat the surrogates of the
physical or digital entities, what is called theletadata, are digital objects as well and
thus (this is my assumption) constituents of atdidibrary:

3. “Other artifacts may be represented through otheogates like a metadata record or
merely an identifier. Such surrogates can stilubeful in the initial steps of acquiring,
discovering, evaluating and selecting informatimmg should be considered equal to
digital content objects when discussing digitatdites” (p.9).

4. | consider that this view could be related to tthgital library system’ in the DELOS

reference model (Candela et al., 2008).

5. The collections made available digitally: oftenithglibraries are used to refer to
small or specific collections in a library or a &g organization that are made digital.
This perspective relates to the next:

6. The institutional repositories: digital librarieseaften used as synonym with
institutional repositories and the systems usaddmtain them (DSpace, Fedora, etc.)

7. The organization (previously traditional librariekjoraries as organizations have
been qualified according to their technological@lepment. Previously called
“automated libraries” or “hybrid libraries”, noweil are referred as “digital libraries”.
This view is represented by the definition of dagiibraries of the Digital Library
Federation (DLF) and of “digital library” in the MBS reference model (Candela et
al., 2008).

| considered the second and third perspectivelseasbst relevant for this thesis.

Another concept of relevance in LIS and digitatdities, which is one of the main concerns
found in the literature, is that of interoperaliliAlthough this is an area of research in its
own right with a large conceptualization, | havelased some very basic definitions for the

framework of this thesis. They are: ‘metadata mperability’ (basically at the schema level),
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as interoperability between document languagesdatiaschemas (e.g. metadata schemas);
‘semantic interoperability’, as interoperabilityttveen subject languages (e.g. thesauri,
subject headings) and between subject and docuareniages; and ‘linguistic

interoperability’, as the ability of systems to giaccess to multilingual applications.
2.2  Information Organization

2.2.1 Introduction

Elaine Svenonius (Svenonius, 269@resented “the systematized body of knowledge tha
constitutes the foundation of the systems desigmedrganizing information” (p.ix). For her,
Information Organization is a body of knowledgehwitrinciples, objectives and techniques
that has been developed within the LIS field, whiatludes nowadays the organization of

information in digital form (p.xiv). Information Ahitecture could be an example.

Information Organization, in Svenonius’ perspectiensists in the use of a particular
“special-purpose” language to describe the infoioma&nd its physical embodiments with the
idea of accessing both of them. The languages fasédat purpose are called “bibliographic
languages”, as opposed to “natural languages” h&ssses it, Information Organization
would consist of the “colossal labor of [...] havittgconstruct an unambiguous language of
description —a language that imposes system anldoghein natural language and at the same

time allows users to find what they want by nanmey know” (p.14).

In a later work (Svenonius, 2004), she changesvtitd ‘bibliographic languages’ to
‘retrieval languages,’ preserving basically the sameaning (not defined explicitly by her),
which can be assumed to be an artificial languageibset of natural language, designed for

the specific purpose of embodying knowledge remtad®ns.

In the following subsections, the main conceptSwdnonius (2000) will be described as she

presents them in her book, with some additionairgtas where needed.

191n 2.2.1, page numbers, if other references arspexified, refer to Svenonius (2000).

18



2.2.2 Bibliographic languages

The purpose of bibliographic languages is, in then®nius’ view, to describe ‘bibliographic
entities’, which are basically “works, editionstlaors, and subjects” (p.31) divided in two
realms. The first realm is that of ‘informatioret second one is that of the ‘information
entities’ or the physical embodiments of the fornk@r Svenonius information is equivalent
to “the content of a message” (2001, p.7), thahis,content of documents (which are defined
as “physical embodiments” of information). “Docunmiénguages” is the term that she uses
to name the bibliographic languages that descubh physical embodiments, and “work
languages” those that are used to describe thematmon entities.

Most bibliographic languages are based on the girafe'description” of information and its
physical embodiments. “A description is ‘a statetraithe properties of a thing or its
relations to other things serving to identify ft(Svenonius, p.54). Bibliographic languages
are mainly used as tools for making descriptiofssE descriptions are organized in

bibliographic systems (indexes and catalogs).

In Svenonius (2004) the term “bibliographic langesigchanged to “information retrieval

languages”.

2.2.2.1 Document languages

Document languages describe and identify manifesistthe attributes that are specific to

particular physical objects that embody or manigestork (Svenonius, p.137).

Although this definition was assumed originallytins thesis, some of the findings (chapter
4.2) had implications on it and showed that itnshpematic: Svenonius’ herself states, that
objects of description can be treated either abates or as entities (Svenonius, 2000, p.53).
For instance, an author could be represented ethan attribute or as an entity, i.e. when it
appears as an element pointing to attributes @ienin a bibliographic description, or when
it is treated as an entity in its own right. In tivet case the author’'s name (or the property
‘author’) belongs to the ‘document languages’ reand in the second case is when an

author name could be considered part of a ‘worguage’

This would lead us observe that instead of thinkihgocument languages as instruments for

describing embodiments of entities (that is, doausiethey could be considered as such
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when they describe any kind of entity. An authardgample can be described using a
MARC schema, in which case, that ‘document languisg®ot being used to describe any

physical embodiment. Section 4.2 goes into somaildet

2.2.2.2 Work languages

Work languages describe the intellectual attributedependent of any space-time
manifestations, of information entities and provaeess to information in documents
(p.107). It can be characterized as an “informatontent language” and as an “intellectual-
attributes language” (Svenonius, p.53), this melaaswork languages describe ‘information’
which is contained in documents, specially thernmfation that is used for their description,
that is, to describe documents in terms of theinens, titles, editions and subjects.

Work languages include mainuthor andtitle languages edition languages andsubject
languages An author language is one that is meant to des@ersons and corporate bodies
associated with works (p.54), while a title langei@ges the same for their titles (p.93) and an
edition language for the editions. An edition ia¢h subclass of a work set formed by
intellectual attributes.” (p.97). Editions refersizlly to “manifestations” in the FRBR model

(see 2.4.2), and won’t be studied in this thesis.

Among the work languagesubject languagesre a special kind with respect to their degree
of development and the extension of their use. Hrey'used to depict what a document is
about” (p.127). They are of two types: “alphabéitguages” and “classification languages”
(among the last ones, Svenonius includes as mamges of DDC and UDC). Alphabetic
languages are “alphabetically-based” and classificdanguages are “classificatory or
notationally based'They differ in (Svenonius, p.128):

- the way they designate subjects: verbal expressi®nsotations

- the use of different bibliographic systems: thesand subject authority lists
vs. classification schemes

- the way to display and order the subjects: alphedlbt vs. systematically
(discipline plus hierarchical display of topics).

Library classification schemas (Batley, 2005) car(ddthough there is not a clear divisory
line between them) analytico-synthetic (bottom-lgssifications, like Colon Classification

and Bliss Classification) or enumerative (top-dasassifications like Dewey, LCC). UDC

20



shares both characteristics. Enumerative claasiics, as the word describes them, try to
enumerate, in a predefined way, all the possilgests the materials are about, allowing the
person who classifies to choose the appropriatesufmumber). On the contrary, analytico-
synthetic classification schemes or faceted classibns (as they are also known) do not try
to predefine the notations; instead they providadeoncepts that can be combined or
‘synthetized’. Its name comes from that process gyntezis) and the previous analysis,

which is used to decompose each subject into g lwancepts.

Classification schemas have then notations anestgfs vocabularies. These are structured,
according to the different classification schemmaschedules and subject indexes. The
schedules are classified listings of subjects widir associated notations, while the subject
indexes are presented in notation order. “Notagdhe group of symbols, technically applied,
which as a code represent the subjects containgx ischedules of a classification scheme in
order that these subjects will be filed at the ecirpoint in a physical sequence of subjects.
(Batley, 2005, p.9). Notations can be pure (ifsésionly one type of symbols) or mixed

(when it uses a combination of them).

2.2.3 Components of bibliographic languages

Thecomponents of a bibliographic languagéas they are also for natural languages) are its
vocabulary, its semantics, its syntax and its piags.

2.2.3.1 Vocabulary

Thevocabulary of bibliographic languages consists of the singpld complex expressions
used to name the values of the three variablegiesptattributes, and relationships” (see 4.4.).
This means the terms or codes of the bibliograja@mguages that are available for use
(Svenonius, p.55). An example could be the desmsph a thesaurus (i.audiovisual

librarians in the Art and Architecture Thesaurus), the tefonghe classes in a classification
schema (i.e791 Public performancas the DDC), the title or author of a documenain

bibliographic record or in an authority file (ianovich, Levor Lev Manovich

2.2.3.2 Semantics

Thesemanticsin Svenonius terms refers to the “different megrstructures found in

languages” (p.56). She identifies three of thosectires:
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- Relational semanticswhich refers to the meaning relationships amongge
(for example, to the types of associations estiadtisn a thesaurus).

- Referential semanticswhich covers the “techniques used to limit the
meanings or referents of terms” (p.57). In praciti@pplies, for example, to
disambiguation rules.

- Category semanticswvhich “has to do with the facets or grammatical
categories into which the vocabulary is partitiongd57). Those facets
indicate that the terms that belong to them hages#ime or similar type of
referents. As examples, Svenonius (p.57) citesayie, place timeandform

categories used by the LCSH.

2.2.3.3 Syntax

Thesyntaxrefers to “the ordering relationships among the ponent elements of complex
expressions in the language” (p.55), to the “ritiesspecify the order in which individual
vocabulary elements of the language are concatkt@aferm larger expressions.” (p.58). In a
bibliographic language “a well-formed string or Heey [the equivalent of a grammatically
correct sentence in natural language] is one shatithorized by syntax rule” (p.58). The
syntax expresses “contingent relationships” (Svarsr2004), that is, the relationships that
are context-dependent are specified using word ositipn rules that apply to the
bibliographic languages (for example, the AACR2thar ISBD rules). This is the difference,
as explained by Svenonius (2004) between “syntagraatontext-dependent” relationships
as opposed to “paradigmatic or context-free” @efinitional) relationships. Svenonius cites
the example of the relation betweggarrots beingbirds (paradigmatic) opposed parrots

beingpets(syntagmatic).

The syntax of a bibliographic language has to db varm-string composition, citation order,
precoordination and postcoordination. An examplsyoitax in DDC, cited by Svenonius
(2004), would be323.4430976 [Free Speech in the South Central U A®other example of
syntactic composition could be seen in a Librargohgress Subject Headingrgentine
literature--20" century—Film and video adaptations
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2.2.3.4 Pragmatics

Thepragmatics deals with the use or application of the langugg®8), that is, with the
“rules for making descriptions”, i.e. the catalagjior indexing rules that specify which
elements should or not should be included in argggm, when to create a new one, or how
many of them including in a description (indexirgpth). According to Svenonius
bibliographic languages have a fairly underdevalgpagmatics, except DDC which is

highly populated with notes, explanatory definisand instructions (p.58).

Since this component is not treated in depth inbloek, | took the concept of Knowledge
Organizing Processes (KOP) form the KO discipliflose are, together with KOS the main
objects of study of KO in a narrow perspectiveit & defined by Hjgrland (2008). The main
KOP in LIS are “abstracting, cataloging, classifica, indexing, linking etc.” (Hjgrland,
2006). In this thesis | selected only three forpghepose of exemplification: cataloging,

classification and indexing.

2.2.4 Bibliographic objectives

According to Svenonius, bibliographic systems orgrathe bibliographic descriptions which
are made using bibliographic languages. Those ig¢istrs are kept in bibliographic records.
These systems are built based in different objestialthough she agrees that “no single
[bibliographic system] need[s] aspire to meetlad heeds of all users” (p.28), she also points
out that there are common objectives that thosesysneed to prosecute and establish
before they are designed. She draws attentioretbdlbkground of the establishment of those
objectives, going back to Panizzi, Cutter (who1B76 made the first explicit statement of
the objectives of a bibliographic system”), and &taky, who reviewed Cutter’s objectives.
His revision was adopted at the Paris Conferenc@aialoging Principles held in 1961. They
were reformulated in 1997 by the International Fatien of Library Associations and
Institutions (IFLA) which included them in the FRBRbdel as “User tasks”. The user tasks
are those generic tasks “performed by users whatlsieag and making use of national
bibliographies and library catalogués™They are: “to find entities that correspond te th
user’s search criteria [...], to identify an entity.], to select an entity that is appropriate to

the user’s needs [...], to acquire or obtain acaesise entity described.” (Svenonius, p.17).

Y http://archive.ifla.org/VI/s13/frbr/frbr_current®m
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Svenonius adopts the IFLA objectives but sepathesfinding” objective intdinding and
collocating and adds a fifth objectiveavigation For Svenonius, collocating is a key
concept in the bibliographic discourse and onethatexplain the overall purpose of
Information Organization, that is, “to bring likieings together” (p.18). Her five objectives of
a “full-featured bibliographic system” —the systémat fulfills all the objectives—, presented in
the following sections, are still relevant in daitibraries and other types of information

systems which contain more than bibliographic dpsons.

The term “bibliographic systems” is equivalenthe toncept of ‘KOS’, both referring to
what the Topic Maps community usually calls “liraechniques”, that is, according to
Hjarland (2006a) the “tools that present the orgaahinterpretation of knowledge structures.”

2.2.4.1 Finding

Refers to the user need of finding a specific gntitwhich she/he knows the author, title or
subject. “Tolocateentities in a file or database as the resultsg#arch using attributes or
relationships of the entities” (p.18). The tradu@bfinding objectivespecifies that what is to

be found is a set of documents, defined by the imeed criteria (p.17).

2.2.4.2 Collocating

Cutter defined it in terms of the need for “setsiocuments on a given author, subject or
genre (p.16). Lubetzky specified it to the “worlkes’ basic units for the displagollocation

is defined by Svenonius as “the essential and thgfiobjective of a system for organizing
information”. It consists on “bring essentially diknformation together and to differentiate
what is not exactly alike” (p.11). This means tbaly records that are relevant are supposed
to be brought together, not intermixed with thdsa @&re irrelevant. In the Cranfield
experiments terminology, this is what is calledeégsion” (p.22). In general terms it consists
in presenting together all documents that belorgdertain search criteria, especially to a

given work, edition, author or subject.

The means through which collocation is achieved@eged to the issues of identity. The

term ‘collocation objective’ is extensively usedtire Topic Maps literature.
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2.2.4.3 Navigating

To find, in a bibliographic system, related workslattributes based on their associations.
Svenonius uses Pierce Buttavigationmethaphor of theibliographic universewhich “is
apt in its deiction of a user roaming from pointoApoint B and so on to reach a destination —

the desired document-." (p.19).

2.2.4.4 Choice

It corresponds to the task of “identifying” an éynin the results, that is, to confirm that it
corresponds to the entity sought or to distingbistween two or more entities with similar
characteristics. “It assumes a user is faced witbhraber of similar documents and needs to
make an effective choice from among them, suchaas &mong several editions of a work”
(p.16). It corresponds to the IFLA objective ofl&w[ing]” an entity that corresponds to the

user’s needs (content, physical format, etc.).

2.2.4.5 Acquisition

To obtainaccess to the entity described. There is a difterdetween intellectual access vs.

physical access (Svenonius, p.122).
2.3  Knowledge Organization

2.3.1 Introduction

Sigel (2003) defines KO as “an interdisciplinamidi that reflects the practical activity of
organizing knowledge for specific purposes andalisge communities” (p.385). It is
concerned with “organizing objects of thought (asdociated carriers of information)” with
the purpose of facilitating access through theaissophisticated finding aids”. Tennis
(2008) defines KO as “the field of scholarship cenmed with the design, study, and critique
of the processes of organizing and representingrdeats that societies see as worthy of
preserving.” In a more specific view, and parapimgsijgrland (2008) whose terminology is
used in this thesis, KO is a “field of study” conoed with ‘knowledge organization

processe$KOP)”, which are “activities such a®cument descriptignndexingand
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classificatiori, done both by information professionals and “cantep algorithms”, through
the use of Knowledge organization systems (KO)36).

2.3.2 Knowledge Organization Systems (KOS)

The term KOS was coined by the Networked Knowle@gganization Systems Working
Group (NKOS) in 1998. A KOS is considered mainly#oa tool for vocabulary control —

this term is even used as a synonym of it (Leissf & Steckel, 2003). KOSs systematize or
arrange knowledge structures according to cert@arozing principles. Such conceptual
structures come from specific domains, mainly friibie documents and terminologies that are
produced and used by their “discourse communitesd, its main use has been the
description, indexing and classification of thosewments for the purposes of retrieving the
information contained in them, or the documentsnaves. Hjgrland (2006a) says that they
are also referred to as ‘semantic tools’, becalisg they are essentially selections of
concepts supplied with information about their seticarelations to other concepts and

symbols”. The most common example of a KOS is aahrus.

As it can be seen in the concept map (p.36), énis is equivalent with Svenonius’ term
“bibliographic system”, which doesn’t have to bexed with “information system”. In
Svenonius (2004) it equates to the term ‘knowlegdgeesentations’. | will use this last term
in this text to refer to those ‘tools’. In this senit corresponds to the therm “library

techniques” or ‘LIS techniques’ used for the Toliaps community.

These three terms are problematic: for instan@eptbaning of the term ‘knowledge
representation’ has a different scope and covd@gbe KR and Computer Science domain
than in LIS, ‘KOS’ is not used by the Topic Mapsmaunity, and ‘LIS techniques’ is not
part of the recognized terminology of the LIS didicie. | use them sometimes

undiferentiatedly depending on the context, bigd mainly the acronym ‘KOS’.
24  Conceptual modelsin LIS

2.4.1 Introduction

Conceptual models have been used mainly in dataiessgn, where they are called also

abstract models (Carlyle, 2006). In Computer Saehey implement the abstract
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specification of data structures that define aityeneélationship representation of a domain. A
conceptual model represents -but doesn’t implemeaicepts’ (entities) and relationships

between them.

The main conceptual models that were referrederliterature on Topic Maps in LIS are
FRBR and CIDOC-CMR which will be briefly describedxt. One alternative proposal to the
FRBR conceptual model is presented by Professoic&hbaniguchi, called “the expression-
prioritized model”. This is discussed in Berg (2R0Aaniguchi (2003) also reviews the
existing conceptual models in cataloging and oéneas “such as archives, rights

management, record keeping, and museums” (p.3).

Other conceptual models existing in the library domare the Functional Requirements for
Authority Data (FRAD), and Functional RequiremefaisSubject Authority Records
(FRSAR). The Resources Description and Access (RB#je updated version of the Anglo-
american Cataloging Rules (AACR2). It has beencttined according to these and the FRBR
model.

24.2 FRBR

FRBR (Functional Requirements for Bibliographic Bels) is the best known conceptual
model of library cataloging. It was developed byeThternational Federation of Library
Associations (IFLA) from 1993 to 1998.

Since FRBR is a conceptual model, its main compisname theentities therelationships
between them and theittributes Entities, according to Carlyle (2006) “are thinggher
physical or abstract. Thus, an entity can be \igunything: relationships are interactions
among entities; and attributes are properties aragteristics of either entities or
relationships.” (p.266)

FRBR gives conceptual structure to those entititeputes and relationships, and to the
bibliographic records that register their bibliggingc descriptions. Besides, it orders the
terminology to refer to the entities in the “bilgi@phic universe”. It was created with the
“primary purpose of improving cataloging recordgpfaduct), cataloging (a process), and

catalogs (a technology).” (Carlyle, 2003)
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The entities conceptualized by FRBR are divided thtee groups, as described by Tillet
(2003) and defined in the FRBR final report (IFLIA98):

Group 1: Work, expression, manifestation and item.
Work: “A distinct intellectual or artistic creation.”
Expression?The intellectual or artistic realization of a V&kdr

Manifestation:The physical embodiment of an Expression of a MVor

o O O o

Item: “A single exemplar of a Manifestation.”

Group 2: Person and corporate bodiyhese entities are related to the entities

in Group 1 by relations that show their roles wikpect to the entities in

Group 1.

- Group 3: Subjects of work¥hat is concepts, objects, events, places, and any
of the Group 1 or Group 2 entities when they algesis of works.

- User tasksfind, identify, select, and obtain. AdditionallFRBR recognizes

the importance of being able to navigate.

Due to the scope of this thesis, FRBR will not kplained or studied in detail. However,
which is interesting to observe for some of theatessions, are some similarities with the
concepts in Information Organization describedieaiVith respect to ‘document languages’
and ‘work languages’, it would be easy to thinkwvafrks and expressions (from group 1) and
group 2 and 3, as entities to be described by Weorfuages, because they describe
information entities and not physical ones. Marndgen and item, in the other hand, refers to
physical objects, and could be considered in thkr®f what document languages describe.
However, as it was explained in section 2.2.2.4 distinction between information entities
and physical entities is blurred. This has to dithwhe concept of ‘bibliographic universe’

and ‘work’ which is a difficult issue and the sutfj@f ongoing theoretical discussions in LIS.
For instance, a problematic issue in the contexhisfconceptual framework is the concept of
“work” in FRBR, compared to the concept of “worki’ Bvenonius, but this issue is beyond
the scope of the current thesis.

The implications though, for understanding thetretaof FRBR with Topic Maps, are in the
FRBR user tasks (which relate to the bibliogramoectives described by Svenonius —
section 2.2.4), and in the fact that it is a comeglpmodel and thus a technology independent
representation that can be flexibly implementece process of implementing it in actual

catalogs has been callE®BRization. Aalberg (2005) explains that implementation can b
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done at different levels: implementing the Grougtities and inherent relationships),
implementing the Group 2 and 3 (entities and intierelationships), implement other

relationships, and implementing the FRBR attributes

24.3 CIDOC-CRM

The ICOM/CIDOC (The International Council of Musesinns an international organization
devoted to the documentation of museum collectidhs. CIDOC Conceptual Reference
Model (CRM) is an ISO standard (ISO 21127:2006)cktprovides a general data model for
museums with the purpose to standardize enablemafiion interchange and the integration
of the museum community, as well as the integratidimis community with other ones in the

cultural heritage domatf

The CIDOC-CRM provides a reference ontology forititerchange of cultural heritage
information, providing a description of the intelleal structure of data used in museum
documentation as well as in other cultural heritagétutions: “This includes collections,
sites and monuments relating to fields such asbkbistory, ethnography, archaeology, fine
and applied arts, natural history, history of sceshand technology.” (ICOM/CIDOC, 2009).
Its purpose is to enable semantic interoperaliitgxplaining the logical structure behind the

structures currently used for description.

Since this purpose is similar to the purpose of RRithe library field, some efforts to
integrate both conceptual models have been dorlbeAr(2005) claims that FRBR is “an
ontology for exchanging bibliographic informationthin the domain and with other
domains”. This could be, for example, the FRBRdgédct-oriented version, harmonized with
CIDOC CRM), supported by DELOS, the Network of Blexace on Digital Libraries (Doerr
& Le Boef, 2007).

The ICOM/CIDOC Reference Model is “the result oeaf the most significant efforts for a
formal representation of the basic notions of thiéucal application domain.” (Amann,
Fundulaki & Scholl, 2000, p.3). It is defined ashtiigh level ontology” by Stevenson and
Styron (2006).

2 http://cidoc.ics.forth.gr/
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25 Topic Maps

This section is mostly based on Pepper (2008bpan&O/IEC 13250-1 and ISO/IEC 13250-
2. Terms that are defined in the ISO standardlames in bold.

As presented in the introduction, Topic Maps i3%2@ standard (ISO/IEC 13250) whose idea
began in 1991 to give a solution to the problemmefging the back-of-the book indexes of

different computer system documentation by creadisgperstructure over the documents.

Nowadays, Topic Maps is used in a variety of fieddd purposes. Garshol (2007)
summarizes them as Semantic Portals, eLearningn@&ssProcess Modelling, Product
Configuration, Information Integration, MetadataMdgement, Business Rules Management,

IT Asset Management, Asset Management (Manufagyrin

In USA Topic Maps has been used by the InternakRe& Service (IRS) of the Department
of the Treasury in USA (the “tax map”), the DOE (faetment of Energy), Lexis-Nexis and
in different E-Gov proceedings (Newcomb & Biezungki03).

In Europe it is mainly used in the public sect@rwaell as in pharmaceuticals, automobiles,
publishing and more (Newcomb & Biezunski, 2003).Use is widespread in Germany and
even more so in Norway. In this country there ammarous large and small scale projects
using Topic Maps, some of which are listed by Galr§p007): “forskning.no” (The
Norwegian government portal to popular sciencerasdarch information), “Kulturnett.no”
(Norwegian public sector portal to cultural infortoa), “Bergen Kommune” (City of Bergen
citizen portal), “Apollon” (University of Oslo reaech magazine), “NRK/Skole” (for a
curriculum-based browsing), among many others..¥aif Oh (personal communication,
April 12, 2009) expresses that one of the barriethe dissemination of Topic Maps is
precisely that the most successful cases are guéges that are not globally accessible. It
should also be added that another barrier is ifidttethat some of the applications are not

intended to be visible.

13 http://www.irs.gov/
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2.5.1 Basic concepts

The basic conceptual building blocks of topic magestopics, associations and occurrences

The model they belong to has been referred toea$AO of Topic Maps (Pepper, 2000).

2.5.2 Topics and subjects

The Topic Maps concept stibjectis anything (physical or abstract, real or ficafrthat the
topic map author wishes to make assertions abeugssign a name, a property, or a role in
some relationship with another subject. It is dedim ISO/IEC 13250-2 (the Topic Maps
Data Model) as follows:

“A subject can be anything whatsoever, regardiésghether it exists or has any other
specific characteristics, about which anything wbaver may be asserted by any means

whatsoever” (p.8)

A topic is the symbol or surrogate that represents thgstlithin a topic map. Topics are
informally referred to as the ‘proxies’ of subjetctsa computer domain (Pepper, 2008b). By
definition, every topic represents a single subjébe goal of any Topic Maps application
(often referred to as the “collocation objectives’to ensure that every subject is represented

by one and only one topic.

Some topics arg/ping topics. A typing topic is “any topic that is used (orentled to be
used) to type some other construct, whether it fopia, association, association role,

occurrence, or name.” (Pepper, 2008b)

2.5.3 Identity

In order to achieve the collocation objective, Tojgiaps encourages the use of explicit
identifiers rather than names. Identifiers usuadke the form of URIs (Uniform Resource
Identifiers). These can be eitrgrbject identifiers or subject locators and they are the basis
for merging a capability which is often described as the nposterful feature of Topic Maps.

Subject locators are URIs that identify subjectd tire “network addressable information
resources” and that have a location (an address) information system. The network

addresses of such subjects can be used to idémdify directly.
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A subject identifier is a URI that identifies arbd@rary subject that may or may not have a
location in an information system. It identifies gubjecindirectly via asubject indicator

(sometimes called subject descriptqr

A subject indicator is simply a human-readable wes® (i.e., document) to which a subject
identifier resolves, and which is intended to conthee identity of the subject to a human. As
the TMDM defines it, a subject indicator is an dniation resource that is referred to from a
topic map in an attempt to unambiguously identify subject represented by a topic to a

human being.” Figure 1 exemplifies this ‘indiredéntification’.

Subject identifiers and indicators (or descript@a) be “published”, i.e. made available for
use outside the scope of a specific applicatiarrder to achieve wider interoperability. They
are then known as published subject identifierdgP&hd published subject indicators,

respectively, or collectively as published subjéBtspper, 2008b).

Subject identifiers

The identity of
most subjects can
only be established
indirectly

Subject indicators
and subject
identifiers are

the two sides

of the human-
computer
dichotomy

Figure 1: Subject identifiers and subject indicadPepper, 2008b)

The identification mechanisms of Topic Maps in tielato Information Organization will be
described mainly in sections 4.1.1.1 and 5.2.1.
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25.4 Names

Topic namesare properties that have naming semantics. A tgoichave multiple names,
each of which consists oftease nameand zero or moreariant names Each name is typed
(i.e. assigned a name type) and may alsscbped Figure 2. shows a example of these

constructs:

base names variant names
tOpiC maps altemate ~ .
type: — » topic map
scope: none
emnekart
f__,/-—v b

— ] scope. nolwegian

topic navigation maps
\ type: non-preferred
scope. obsolete
. acfenym

XML topic maps > XTM
type: non-prefered
scope; mishomer

Figure 2:Topic names and variants (Pepper, 2008b)
A base names the base form of a name, an alphanumeric stisiegl as its default label.

Variant namesire the alternative forms of base names that amniapd for particular
computational purposes, such as sorting or disglag.main cited examples of uses for
variant names are sort key, plural forms, pronumriacommon misspellings/alternative

spellings, and alternative orthographies.

2.5.5 Occurrences

Occurrencesrelate topics to relevant information resourced ttescribe them. According to
Pepper (2008b) the resource in question may besregl, such as a string representing a
date, in which case it is normally included in tbpic map and known as an “internal
occurrence.” Or else it may be stored externakldganse of its size, notation, provenance, or
whatever, and referenced via a locator — normallj\R& — which corresponds to a page
number in a back-of-index (itself a locator for sopiece of information relevant to the

subject in question).
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2.5.6 Associations and roles

Associationsexpress relationships between subjects by relatiregtopic to (zero or more)
other topics. They were originally meant to repnéske ‘See also’ references that appeared

in back-of-book indexes.

Each topic that participates in an associatioraig ® play a role in the relationship that is
expressed by the association. The nature of thediginvolvement in a particular relation is
expressed usingrale type. e.g. Puccini plays the role piipil in the teacher/pupil
relationship with Ponchielli. This mechanism obggthe need for associations to have a
specific direction, and all associations are theeeinherently multidirectional.

2.5.7 Scope

Scopeis a set of topics that is used to qualify a steet (i.e., a name, occurrence, or
association) with the purpose of indicating theteghin which a certain assertion may be
considered valid. If no scope is explicitly speaifj the scope is said to be ‘unconstrained’.

Topics that are used for scoping are informallgmefd to as ‘scoping topics’.

2.5.8 Merging

Merging is a process or operation and as such is différent the previous elements, which
are constructs in the Topic Maps model. Mergingte&e place both within a single topic

map (to eliminate redundancy) and when combinirgdwmore topic maps. This process

lies at the core of the Topic Maps paradigm, andbmtraced back to the original motivation
(merging indexes) that gave rise to the paradigmil&merging is an operation performed by
an application, its procedures are strictly defimethe standard and it is based on the concept

of identity described above.

2.5.9 Reification

Reification is the process of instantiating as a topic somacligiap construct (a name,
occurrence, association, role, or even the topig itsalf) that itself is not a topic. Once this is
done, whatever is represented by the construaiéstigpn becomes a subject in its own right,
about which statements can be made. Reificatiomost often used to assign metadata to a

topic map.
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2.6  Knowledge Representation

2.6.1 General

According to Sowa (2000a), Knowledge Representdtd) is an interdisciplinary field of
study, derived as a branch of Artificial Intelligen(Al), which applies theories and
techniques from logic, ontology and computationW&02000a, p. xi-xii). The principles of
KR, according to the same author are five: a kndgderepresentation is a surrogate, is a set
of ontological commitments, is a fragmentary theairyntelligent reasoning, is a medium for

efficient computation, and is a medium of humanregpion (Sowa, 2000a, p.134).

KR is closely related to simulation of human reasgrio model it in a way that computers
can “understand”, simulate it, and make infererazsed on this. It is generally agreed that
the main problem is that these processes take plaicee human minds, and thus, their

representation have to be based on things thatexmdy externally.

“Any intelligent entity that wishes to reason abdstworld encounters an important,
inescapable fact: reasoning is a process that@oagernally, while most things it wishes
to reason about exist only externally. A programp@rson) engaged in planning the
assembly of a bicycle, for instance, may have &soa about entities like wheels, chains,
sprockets, handle bars, etc., yet such things erigtin the external world.” (Davis et al.,
1993)

KR can take many forms and be applied in manydialad “things”. In LIS for instance, it is
applied to the objects of the “bibliographic uns&t, composed by documents which are at
the same time representations of human creatiothenght through the use of language
(written, visual, graphic, acoustic). These docutnane at the same time represented,
through the use of a “bibliographic language” iibflmgraphic descriptions” arranged in

“bibliographic systems” or, “knowledge represertafi”, as called by Svenonius (2004).

However, although some of the mentioned principfesR could be applied to bibliographic
languages and lead us think that those could belkdge representations, the scope or
purpose of KR compared to that of Information Oigation and/or KO is broader and
couldn’t be considered as the same in those twapdilses. For instance, KR models events

and operations (such as in the example present&bwg on the functioning of a system for
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traffic lights), covers simulated behaviors (p.14d)d tries to model logics and automated
reasoning (p.4), using surrogates “to enable atyantdetermine consequences by thinking
rather than acting, i.e., by reasoning about thedarather than taking action in it” (Davis,
Schrobe & Szolovits, 1993), while bibliographic ¢aages have a scope limited to the

modeling of conceptual structures based on docwsnent

Perhaps what makes Information Organization ancck®e to KR is the first principle of the
latter one: “a knowledge representation [...] is nfastlamentally a surrogate, a substitute
for the thing itself” (Davis, Schrobe & Szolovits993), which could be a valid definition of

metadata.

In Svenonius (2000) view, there are other kindsnaiwledge representations nowadays, e.g.
lexical databases, metathesauri, semantic netwer&s(p.146). However, some of them have
been developed outside the realm of LIS, and haea bpplied in the domain of KR and in
other fields. Since Topic Maps transcends the EEm, some considerations found in the
literature, relate it to these other knowledge @spntations looking at their possibilities in the
LIS realm. Two of them are recurrent: semantic oek& and ontologies. Here it is a

conceptual explanation of both:

2.6.2 Semantic networks and ontologies

“Knowledge representation formalisms” are wayseoresent knowledge graphically: mind

maps, conceptual graphs, concept maps, semantionkst are examples of them.

A semantic network or net is a graphic notationrégresenting knowledge in patterns of
interconnected nodes and arcs” (Sowa, 1992). snsnse, Topic Maps is very related to
them: “the basic model of semantic networks is \&nyilar to that of the topics and
associations” (Pepper, as cited in Colmenero, 200% main difference between semantic
networks and Topic Maps, as explained in Peppddq2@v. 2002), is that Topic Maps adds
the topic/occurrence axis to the topic/associatimael. Besides, like semantic networks,
topic maps relate to knowledge representation fosimaut unlike semantic networks, they

incorporate the ability to search.

The termontology is used in KR, Computer Science and LIS with déf¢ meanings, which
could be explained by the degree of formalizattbeir scope and purpose. In KR, ontologies
are “thecategoriesof things that exist or may exist in some domair] p catalog of the types
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of things that are assumed to exist in a domaintefestD from the perspective of a person
who uses a languadefor the purpose of talking abobDt” (Sowa, 2000a, p.492). This
definition is in accordance with what it's commonmlgreed in the Topic Maps literature,
where ontology is defined as the kinddagics occurrencesandassociationghat constitute

a topic map (Pepper, 2000 rev. 2002).

The relations of this concept of ontology with Ahd the place of Topic Maps as a KR
formalism won’t be covered in this thesis. But sast@ification is needed: in KR there is a
difference between ‘terminological ontologies’ dakiomatized ontologies’, as well as
between ‘informal ontologies’ and ‘formal ontologieTheir distinction is based on their
degree to support complex inferences and compuagatocording to their axioms and
definitions, and in their use of language, fromunaltlanguage to formal languages that can
be translated to logic (Sowa, 2000a, p.493).

Krishnamurthy, Miiller, Kenny, and Sternberg (asciin Yi, 2008) consider ontologies as a
“way of making the concepts within a domain, aslaelconcepts across diverse domains,
and the relationships between these concepts maphicessable.” (p.1900). This meaning is

commonly assumed in Computer Science.

In the LIS community there seems to be a commorrstanding of ontologies as thesauri
where the relationships (mainly hierarchical) ateeeded (or named). This topic is
extensively examined in the KO literature. Fiscfi€98) associates them to the concept of

“terminological ontologies”.

There is also a classification of ontologies that Topic Maps community has paid attention
to: the domain related ontologies (with a tag foand a specific scope) and encompassing

ontologies, or metaontologies. (Newcomb & Biezun2Ri03)

Svenonius (2000) considers ontologies in the sansesthat is assumed in Topic Maps: “a
theory regarding entities, especially abstractiestio be admitted into a language of
description” (p.31). Since all topic maps projeats related to ontologies, this common
perspective between the two communities is thetloaieis going to be assumed in this thesis.
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2.7 A common conceptual framework

The following concept map presents the main corscitgatt have been described in this
section. Concept maps are not related to Topic Mag®ncept map is a graphical tool for

organizing, representing and presenting knowleddaen¢wledge representation formalism).

In this concept map, the concepts tied with a @efilne come from the framework described
above and were linked according to my interpretatibthe authors that described them.
Svenonius’ main concepts are marked with a stroliger The concepts taken from KO
discipline are in a grey background. The conceptsrcles with pointed lines are mainly
terms that emerged from the literature (Appendiard that | located in the main framework

according to my interpretation.

Each section marked with a circle and a letteresgronds to a chapter, either in the
conceptual framework, the literature review or $lgathesis chapters, or in the three of them.

There is a table at the bottom of the concept mdjgating them.
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3. Literature review

This is a literature review on Topic Maps in LISielorganizing principle and the
terminology used on it corresponds to the conceagt om page 44. In the corresponding
reference list, each of the sources cited in thégpter that are considered relevant for a
bibliography on Topic Maps in LIS appears with atharix.

3.1 Introduction: Topic Mapsin the LIS community

One of the factors indicating the adoption of aaagt into a discipline is its appearance in
publications, conferences, international bodieahpland institutional projects. In the LIS
literature and community, Topic Maps started t@ldecus of interest around the year 2000,
when it became an ISO standard. The Topic Maps aariy on the other hand,
acknowledges its roots in the Information Sciemadition and has been interested in finding
the connections of Topic Maps to the LIS concepts@ractices. These concerns and the
practical experiences in applying Topic Maps irt fiedd have been presented in conferences,

blogs, and mailing lists.

Topic Maps has been discussed in journal artidiésng tradition and importance in the LIS
community, among others the Journal of Informagaience (Garshol, 2008), the Journal of
Library and Information Science (Peng & Ke, 20@Bg Journal of The American Society for
Information Science and Technology (JASIST) (Yi08)) Information Research (Tramullas
& Garrido, 2006), OCLC Systems & Services (Stringlgee, 2005) and Library Hi Tech
(Iglesias & Stringer-Hye, 2008). It appeared fa finst time in the Annual Review of Library
and Information Science in its 2007 edition, ag paa section on ‘ontologies on the
Semantic Web’ (Cronin, 2007, p.430).

Besides, Topic Maps has been presented to thedtBneinity at conferences such as the
International Symposium for Information Sciencel)|$he European Library Automation
Group (ELAG) conference, the International Assaciabf Technological University
Libraries (IATUL) conference, the Digital LibraryeBeration Spring Forum, ECDL, the
International Association of Music Libraries, Areas and Documentation Centres (IAML)

4 From here, all the Topic Maps-related conceptstalieised and the LIS and related terminologysed

according to the conceptual framework (Chapter 2).
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conference, and the Digital Resources for the Hutiea(DRH) conference. The connections
of Topic Maps with LIS have been introduced to Tlopic Maps community at the
International Topic Maps Users Conferences in Oslopus XML related conferences,

Topic Maps Research and Applications (TMRA) in lz&gp and The Australian World Wide
Web Conference.

Topic Maps was also presented at the series otoemées ‘Luminary Lectures at Your
Library’, organized by The Library of Congress (Nmmb and Biezunski, 2003), where the
authors explained to librarians the main princigdeé3 opic Maps as well as their experience
in applying it to the “tax map”: master indexegd®& publications. Topic Maps was also
introduced at LITA 2006 National Forum, where Steidewcomb and Patrick Durusau, co-
editors of the Topic Maps reference model, presewteat Topic Maps is in relation to the
vision of subject-centric computing (Newcomb, 200®) interest group for Topic Maps
originated from this forum, but it doesn’t seenbtcurrently active. A “Topic Maps
awareness seminar” took place at the National kyboé Australia in 2004 (Johannesen &
Pearce, 2004).

Some institutions and organizations in the LIS camity have considered Topic Maps for
possible implementations and have conducted evahsaof its feasibility: The Aquifer
initiative of the Digital Library Federation (DLRyhose purpose is to promote the effective
use of distributed digital library content for teaw, learning, and research in the area of
American culture and lifé, conducted a survey to gather information aboes ws digital
collections in DLF libraries. In their 2006 repofppic Maps was in a list of possible
technologies that could solve the challenges ingaéivmg digital collections and locating
objects among them. OCLC (Online Computer Libraepnter) claims to use Topic Maps in
two of its projects: “RDF Topicmaps”, which “expés subject navigation of Web sites using
semi-automatically generated finding aitfs’and “The WordSmith Project”, which
developed a software for extracting concepts autically and organizing them into subject
hierarchies (Godby, C. J., Miller, E. & Reighart, R001); however, these projects are based
on RDF and not on Topic Maps. In their annual crerfee in Seoul, IFLA (the International
Federation of Library Associations) included a pape“The Living Memory’project

(Leuenberger et al. 2006), an application of Tdypaps to the image domain. Finally, at the

13 http://www.diglib.org/

18 http://www.oclc.org/research/projects/rdf_topicreap
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National Archives and Records Administration (NARAXhe United States, Topic Maps
was studied as one possibility for searching thggihive collections (Le & Nguyen, 2007).

The use of Topic Maps for e-government, educatidormation architecture of corporate
sites and publishing in Norway is widespread bathprivate companies and in the public
sector. In 2002, the first conference on Topic Miapke world took place in Oslo, and it is
also the country where most editorial companie®taopted Topic Maps (Vogt, as cited by
Kongsbakk, 2004). The library sector in this coymias shown an interest as well. The
ABM-Utvikling (the Norwegian Archive, Library and deum Authority) funded a project
where Topic Maps was used for the FRBRization &BY'S, one of the main national library
catalogs, as part of the development of the NorareBiigital Library Initiative (Kongsbakk,
2004, p.4; Aalberg, 2005). This project cooperatétd OCLC.

Some national libraries such as The Royal Librarpénmark (Laursen, 2006), the National
Library of Korea (Oh, 2007) and the National Lilyaf Hungary (T6th Maté, personal
communication, April 19, 2009), The National Libyaf New Zealand (in what relates to the
NZETC project) have also considered or applied @ dp@ps in various ways. Some of the

details will be explained later.

Finally, the placement of Topic Maps in LIS hasrb#ee exclusive topic of one mailing list:
TopicMaps in LIS” and a wiki project (Topic Maps for Libraries, 2006

Concerning the relation between the discoursecaminunities, the Topic Maps and the LIS
community, some authors have shown the need ferdisciplinary discussions on Topic
Maps, which can act as a “catalyst” (Sigel, 200Q) pr as “a means of ‘bridging the gap””
(Pepper, as cited by Colmenero, 2005) for the natémn of perspectives of different but

related communities: LIS and Computer Science.

Adams (2002) insists that the library expertisénfiormation Organization (building
taxonomies for instance), as well as that of compsitientists (developing ontologies), is
needed to achieve the idea of the semantic Welb(2e®); and further claims that Topic
Maps is one of the technologies that could makewision possible. In the same line,
Stringer-Hye (2005), after the conference XML 20@0¢re the idea of the Semantic Web

was presented by Tim Berners-Lee, advocates theefoegarticipation from the library

7 http://ligent.net/mailman/listinfo/topicmapsinlis
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community with their expertise in the constructafrsuch a vision. Pharo (2004) also
expresses his opinion about how the library comtyuspecifically the Knowledge
Organization area) should take Topic Maps as “godpnity to implement well-known
knowledge organisational principles and to try pmciples that are less hierarchical” (p.11).
Also Sigel (2003), by showing that KO and Topic Mawe complementary and overlap in
many aspects, concludes that Topic Maps has arcinmphoth communities and calls for the

observation of practices and research among the384)

3.2 Topic Maps and Knowledge Organization

The studies of Topic Maps from the point of viewtlod LIS concepts and theories have been
done primarily from the perspective and concepthefKO discipline. Sigel (2000) was one
of the first authors to present this vision. Inocaference paper at XML Europe, he gave a
critical look at the possibilities that Topic Mapier in addressing one of the main problems
in KO: “how to reorganize, enhance and semantigatlygrate heterogeneous subject data”
(p.1). Sigel also sees that one of the main patisntihat Topic Maps has for KO is its
capability to allow decentralized creation and exaye of metadata. This entails a challenge
to “redesign” KO methodologies for “collaborativedwledge building activities on
distributed resources” (p.1). Sigel sketches “thypécal scenarios in which heterogeneous
metadata occur”, showing how the same problemdral§pear even using Topic Maps, but
explains why Topic Maps presents valuable optiorsotve them. These problems are:

mapping, merging and integratirtdis main conclusion is that

“You should seriously consider Topic Maps if yoamplfor applications on top of digitally
organized intellectual assets. But make sure todiecstrong KO expertise in your
[knowledge management] methodology and team applyopic Maps, since the classical
challenges of KO will inevitably haunt you in a neligguise, even with this promising
technology.” (Sigel, 2000, p.2)

Since 2000, these topics have been recurrent iliténature: Pepper et al. (2000) showed the
possibilities and limits of the Topic Maps paradignd its application for practical
‘information work’, looking at the potential stretihg and weaknesses of Topic Maps to cope
with the challenges in KO, and how Topic Maps eelatother proposals in the area of
semantic knowledge markup/semantic Web. Colmerg805) described the possibilities that

the Topic Maps “metamodel” presents for knowledggaaization, semantic navigation and
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interoperability. Sigel (2003) wrote a chapter‘f8ML Topic Maps”, the most

comprehensive book on Topic Maps. There, he reassgomae of the topics described in 2000,
such as the relation between KO and Topic Map®ih Hirections: relevant theory and
practice in KO that should “inform TM design” (p3)2 and the impact of Topic Maps in the
theory and practice in KO, looking at “how Topic pdamight aid the process of organizing
knowledge, what this might mean in practice, anectviconsequences this might have for
indexing theory” (p.384). He found that Topic Magas aid KO in achieving one of its main
goals which is semantic interoperability, by allagi‘flexible indexing views”, “scope

filtering”, “semantic retrieval”, and “ontology-bad modeling”. In this way it would be
possible “convert structure medatada and indexanguage into knowledge networks” (p.?).
On the other hand, KO can contribute to Topic Map$ringing a long expertise and solid
principles and methods for the solution of probleherganizing knowledge that may arise

in Topic Maps as well. For example, one of the bdjies of Topic Maps isnerging which

is the basis for semantic interoperability, but EXpertise is needed to achieve it successfully.

The conclusion about the relation between Topic $/&pd KO seems to be that “Topic Maps
is instrumental to KO, since they constitute (yebther) basic technology which KO may
employ inter alia within a broader methodology rder to provide improved information
retrieval and collaboration services.” (Sigel, 200@3); that is, Topic Maps is “a new
enabling technology for KO” (Sigel, 2003, p.425}le sense that it provides both a model
and a syntax (XML) to represent and exchange tbdymts of KO. KO is more interested in
the “intellectual and social processes” that méleenhodeling and semantic integration of
conceptual structures of different discourse comtrampossible.

These “discourse communities” sometimes becoms silth disparate terminologies and
solutions for the same concepts and problems. Siap& Maps originated in a different
community than LIS, some of the terminology doese&m to correspond with that of the
LIS tradition. Sigel (2006) tried to map these terotogies, as well as Hjgrland (2006b), who
presents a critique of Topic Maps, saying thatetminology “seems quite idiosyncratic”.
Mapping terminologies is an issue related to therdisciplinarity of Topic Maps, which is,
according to Adams (2002), a need to encouragalmmihtion, a concern that is indeed being

reflected and studied by the Topic Maps and LIS rooimities.

In this respect, both Sigel (2006) and Hjgrland){®0as mentioned, agree in equating some

of the main concepts of Topic Maps to already egstoncepts in KOtopicsto ‘concepts’,
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associationgo ‘relations’ andobccurrencego ‘information resources’ or ‘documents’the
KO terminology. Additionally, Hjgrland (2008b) statthatopic typesvould equate to
‘categories’, anaccurrence role$o ‘document types’. This, however, is somethimaf t

requires a more detailed exploration (section 4.1).

For instance, the concept of ‘subject’, which ifirtkd clearly defined in Topic Maps (section
2.5.2), has been problematized in LIS by Hjarlat@b@). Although the concept siibjectin
Topic Maps deserves an epistemological explorafmrthe purpose of this thesis, | will use

a basic differentiation, proposed by Fugmann (eidn Sigel, 2006), in which he asserts that
a ‘subject’ is “everything one can make a meanihgffatement about”, and a ‘concept’ is the
“sum of all essential statements which can be nahdeit a subject”. A name would be, in

Fugmann terms, the a linear string designating {ingha subject or concept.

Besides, Hjgrland (2006b) and Pepper et al. (2806 that the terrfacetas originally used
in Topic Maps conflicts with its use in ‘facetedssification’ in the KO realm. However
neither the term nor the concept is part of thestatersion of the ISO standard.

Likewise, Hjgrland (2006b) finds that the tetinemehas a completely different meaning in
the Topic Maps terminology than in LIS. In Topic ps&athemewas used to denote a member
of the set of topics used to specifg@pe However, the term was jettisoned in recent
versions of the standard in favorsmfoping topic

3.3  Topic Maps and bibliographic languages

3.3.1 General

One of the main concerns found in the literaturéh@nplacement of Topic Maps in LIS is
their relation to bibliographic languages: if theg one of them, if they evolve from them, or
in which way they relate to the existing ones.

Colmenero (2005) describes their similarities drelgossible applications of Topic Maps to
them in digital libraries. Garshol (2004) studiedlaompared the Topic Maps model with the
other bibliographic languages (including, as commaet to the previous authors, document
languages such as DC). Garshol states that sinwe Maps was born from the need of
merging electronic indexes, it belongs to the tradiof subject languages (p.385). Chen &

Chen (2001) went a step further, studying Topic Miapcomparison with different systems

45



of classification and cataloguing, but also inchgdsearch engines, data mining, and semantic
networks. Pepper (2008b) presents an overviewwarakof these previous approaches.

In this context, Topic Maps has been defined as asetadata format” (Walsh and Dalmau,
2006), but mostly as a “metamodel” (Marzal etas. cited in Colmenero, 2005), a “meta data
model“(Johannesen, 2007), a “generalized data m@d@hannesen, 2006), “both a
conceptual model and an XML exchange format” (Jakaen & Pearce, 2004), an “ontology
framework for information retrieval” (Garshol, 200dr simply “a framework” (Johannesen,
2007). Topic Maps was presented as well in a cenfar called “Metastructures” in 1999.
More informally, Topic Maps has been designed by ohits creators as “neutral envelopes,
hospitable to any existing or future schema fonkiedge representation” (Biezunski, 2003,
as cited by Sigel, 2003, p.435). Pepper (2008plagxs this as the main “value proposition”
of Topic Maps:

“One of the most important aspects of Topic Mapgheésability of the model to represent
virtually any kind of knowledge structure or datadel. It is this capability — coupled with
the ability to merge arbitrary topic maps — thatiemies its value proposition: improved
information management and enhanced findabilitgugh connecting disparate systems

and collating information and knowledge from diéfiet sources”. (p.23)

It seems then that the main relation of Topic M@psibliographic languages is its
representational capability. Johannesen (2006)thaysbecause of this characteristic, “you
can do any classification scheme and structureensopic Maps”. And Ahmed (2003)
proposed the use of “design patterns” (a term us€&bmputer Science) to represent
bibliographic languages, based on the generalizatioat can be made based on solutions that

are recurrent in topic maps design.

The way to apply such representations to KOSt@xonomies, thesauri, faceted
classifications, metadata schemas and hierardsi@g)at is reviewed next. The terminology
of the authors was adapted to the conceptual frameand the synthesis is proposed in
chapter 4. For clarifications on these conceptsrref chapters 4 and 2.
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3.3.2 Work languages

3.3.2.1 General

As it was stated, Topic Maps has been consideresbinge authors to be one of the
“evolutions” or developments of KOS: Sigel (20@@scribes Topic Maps as one stage in the
development of the semantic technologies (glossdiadksonomies, taxonomies, thesauri,

topic maps, ontologies). This author illustrates ¢lolution in the following diagram:

Semantische Reichhaltigkeit
Ontolog ie/
~

Topic Map
-~

Thesaurus
Taxonomie

FolkWy

Glossar

/

Figure 4: The “Semantic Ladder”
(Blumauer, A., & Pellegrini, T., 2006, cited in 8ig2006).

Garshol (2004) sustains and explains this same &fgaing that Topic Maps “go beyond the
traditional solutions” by making possible —not otdyrepresent them all, but to extend them

in ways that improve information retrieval (p.378).

This capability to model and extend existing wakduages has been recognized by
Colmenero (2005); Garshol (2004); Johannesen (2@&pper et al. (2000); Pepper (2006);
Pepper (2008b); Pharo (2004); Sigel (2003); Oh 7200h (2008b); Oh (2008c). This fact
seems to be the key issue of the role of Topic MiajhsS.

3.3.2.2 Subject languages
Classification languages

As it will be explained later (chapter 4.1.3.33sdification schemas have a taxonomic
underlying structure which uses a hierarchicalti@i@l semantics. The kinds of
representations that the authors have proposedlyipoant in the direction of the
representation of these particular structures anthstics, not in the representation of
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particular cases of KOS, such as the DDC, UDC @sBIThis, as is pointed out later

(chapters 4.2 and 5.3) is a problematic area ngyossibilities for future research.
Enumerated classification languages

Taxonomies of the type ‘genus-species’ have beaeiad in Topic Maps. Ahmed (2003)
described with two design patterns the hierarcmeabing and the hierarchical classification,
especially of the mentioned type ‘genus-speciesdc represents a class in a bibliographic
language. The hierarchy is represented bgsmociation typgnamed “Hierarchical Relation
Type”) which relates two classdsfic9, playing either theolesof subordinate or
superordinate. The elements that belong to a el&seepresented as welltapicswhich
participate in arassociation typevith therolesof “classified as” or “classification”. The
items or subjects that are classified under aifileatson scheme will be associated with its
class using the role type “instance”. Ahmed (20418) presented a “hierarchical naming
design pattern” which provides a solution to thelyems that may arise with the “Topic
Naming Constraint®, that is, wheropicsrepresenting different categories were merged
based on their names. It also makes possible siptagtiof a complete name ofapic which
shows its place in a hierarchy (a kind of breaddryrand a short name that would be used

when the context or place in the hierarchy is alyeshown.
Faceted classification

Faceted structures are together with thesauri btteeaelational semantic structures most
often explored in the literature. This is due, g to the fact that some of the main
applications of Topic Maps are in the domain obmniation Architecture, where faceted

structures are commonly used.

Faceted structures are applied in many differentalos. In a KOS perspective, a faceted
structure is the underlying structure of a ‘facetissification’. The later one is considered as
a “scheme of bibliographic classification basedlmanalysis of subjects according to a set
of fundamental concepts, usually personality, mattieergy, space” or as classification
schemes “whose terms are grouped by conceptua@arage and ordered so as to display their

generic relations” (Feather & Sturges, 2003).

'8 This “Topic naming constrain” has disappear indbeent version of the Standard. It prohibitedacpssed

topic map from containing multip®picswith the same base name in the same scope.
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To represent faceted structures in Topic Maps, &e{@®08b) proposes a solution using “a
set oftopics each of which is related via an association timpéc that represents a facet, and

some of which may be organized hierarchically dditonalassociations

Garshol (2004) uses an existing ontology (XFML, lselew) which extends the ontology of a
thesaurus “by adding a new type ‘facet’ and a association typéelongs-to- facet™

(p-387). In this model each facet will be represdriy atopic of the type ‘facet’ with the
name of the facet asb@se nameTwo association types connect both the top lwreh of

each facet (its class) to its facet (belongs-t@tfaassociation typg and the terms below the

top level term (subfacets or arrays) to it throagbroader/narrower (BT@ssociation type

Ahmed (2003) presents a design pattern for facgtedtures. In his model, each facet is
treated as a separated hierarchy (for which hepat®daded a design pattern —see above-).
The pattern represents each facet withpgc, using its name for the facet. Besides, there is
also atopicto represent the class. The typeasdociationdoth between the facet and the
class, and the subfacets (or arrays) with the faedine the type of hierarchy to use and are
the mainassociation type® use. This is the main difference with Garsiz804), who only
considered the Bassociation typeThe following is an example of Ahmed’s designtgiat

applied to a classification schema:

<baseNamedtring>Duboeuf 2001 Cabernet Sauvignon</baseNameString:
</baseNames>
</topics>

<l—— Wine's classification on the Wine Type facet —->
<association>
<instanceOf>
<topicRef wxlink:href="f#uine-of-varietal™/>
</ instancedf:
<member:
<role3pecr<topicRef xlink:href="#varietal”/></roleSpec>
<topicRef xlink:href="f#cab-sauv"/>
</ menber:
<member:
<role3pecr<topicRef xlink:href="#wine"/></roledpec>
<topicRef xlink:href="#dubosuf cab_ 2001"/:>
</ menber:
</association>

“!—— Wine's classification on the Begion facet ——3
<association>
<instanceOf>
<topicRef xlink:href="#vine-from-region"/>
</ instancedf>
<member:
<role3pecr<topicRef xlink:href="#wine"/></roledpec>
<topicRef xlink:href="#duboeuf cab 2001"/>
</ members
<member:
<role3pecr<topicRef xlink:href="#region"/></rolelpec>
<topicRef xlink:href="#burgundy”/>
</ menhers
</association>

Figure 5. Sample of XTM file of a faceted clasatfan (Fragment of an XTM file of a faceted

structure in Topic Maps (Ahmed, 2003)
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Garshol (2004) and Colmenero (2005) reference Xobh@&ngeable Faceted Metadata
Language (XFML), which is a XML format for sharif@ceted classifications developed by
Peter van Dijk (2003). It provides both an ontoldgyfaceted classification and the
interchange format in XML, which can be convertesing an XSLT style sheet into XTM (a
topic map) (Garshol, 2004).

Alphabetic languages

Regarding the studies or views relating Topic Miapspecific KOS, Kongsbakk (2004)
conducted a detailed study on similarities and differences of Topic Maps ahdsauri,

both from a theoretical perspective and from atgralcone. She found the main differences
between the two in eight aspects. | put in paresish@me sections in this work where her

findings are also described:

- Their backgroundThe thesaurus has existed before the Web andshamts
in the Knowledge Organization tradition, while TopMaps has developed in
the environment of theystem developers. (Introduction and chapter 5.2.3

- Their function and purposé&:he purpose of thesauri is to serve in the indgxin
and searching processes, as part of an informedtaeval system; while
Topic Maps is an information retrieval system self because it includes
searching and navigation capabilities, and reliagsinces to the topics and
not vice versa. (See chapter 4.4.5.1).

- Their structuresThesauri are mostly hierarchical while Topic M&pbased
mainly in a networked structure. (See chapter 4)..3

- Their subjectsWhat is considered a subject in thesauri and TBlaips is
different. For the first one they are conceptstesldo what the documents are
about, for Topic Maps everything (document relaiedot) can be a subject.
(See chapter 3.5).

- The relationshipsin Topic Maps there are no limitations when it @sno
relationships while in thesauri there are only ¢hneays to represent them
(equivalence, hierarchical and associative (20@%)p(See 4.4.2).

- The linguistic treatmenfThesauri treat linguistically their terms through
equivalent relations and qualifiers. Topic Mapswah expressing perspective
and identity. (Chapters 4.1.1. and 4.4.4).
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- The coverage of the standardhesauri standards focus on vocabulary control
and vocabulary building and are mostly based omsotiopic Maps standard
doesn’t specify any vocabulary, allowing either n@wor verbs to be used, and
covers technological implementation to ensure exgbaf information

between computers.

Beltran et al. (2002) discuss the use of verbh@sduri presenting Topic Maps as the enabler

model for this treatment.

One of the main conclusions regarding the reprasientcapability of thesauri by Topic
Maps is that it allows ‘extending’ the fixed retats of thesauri. Those ones are limited by the
vocabulary that names them to: BT, NT, RT, UF/U&#&g sometimes TT.

Among others, Yi (2008) and Garshol (2004, p. 38fke on the fact that almost all the
possible relationships between terms can be destabd/or made explicit with Topic Maps:

“Perhaps the most powerful aspect of Topic Mapkesability to create associations
between topics. Using Topic Maps, almost any aasioci can be described [...].
Associations can explain relationships like metaddescribes” data.” While thesauri
cannot show explicit relationships to users, Tdpaps-based ontology defines
relationships and shows these relationships exgli¢lyi, 2008).

Some authors have shown how to represent thesahriopic maps: Garshol (2004) and
Ahmed (2003) represent the two views or possibsgito do so: a term-centric approach
(explained by Ahmed), and a concept-centric apgrdexplained both by Ahmed and
Garshol).

1. Modeling terms as names (a term-centric apprdach

Ahmed (2003) calls this model “Topic Per Concepe¢ddurus Pattern” and describes it as
follows: each of the terms of a thesaurus (indepatid if they are authorized terms or not)
are represented as topics in a topic map, usingethestring as a base name of the topic, and
each term at the same time being the “subjecthetdpic. The hierarchical and equivalence
relations are expressed as binary associationsbattihe correspondent terms. The notes are
represented as occurrences and their types (sodpgehistory note, translation note and so
on) are made explicit through the reification ofleapecific occurrence. The related term

associations (RT) are represented in this apprasciole types” of the “term relationship”
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association, which is limited by Ahmed (2003) is Hescription and PSls to the “part-whole”
relationship (he also includes as a “term relatigisassociation the other relationships
among terms including the hierarchical one, ancethgvalence one as a result of the term
based representation, that is taking each terma@s@ the USE/UF relationship is presented

as an association, which doesn’t happen in thevatig model).
2. Modeling terms as subjects (a concept-centriregch)

Ahmed (2003) calls this model “Topic Per Term Theaa Pattern”. Pepper (2008b) and
Garshol (2004) also presents this approach. Gaf864) explains it as follows: each term
that has no USE relationship is represented agia &b type ‘term’, and used as the base
name of the topic as well. The terms that have & t&ationship are represented as names of
the preferred topic but using scope to specify tihay are a ‘non-preferred termS3cope

notes are, as in the previous model, representedcasrences, but no reification is used to
specify this. Instead, an occurrence type is ubhd.related term (RT) relationship is
represented as an association of type ‘related.td@itme BT and NT relationships are
represented as an association of type ‘broadeciwari (with the roles specifying which

topic is broader and which is narrower). Ahmed @Q@ses the same approach in his
specification of the design pattern, creating agectfor each single concept, allowing it to
have multiple base names according to the equigaleglationships, making use, as Garshol
(2004) did, of the scope functionality to show wlzeterm is “non-preferred”. This model
eliminates the associations used to relate synomynie previous approach because it makes
use of the multiple names instead. Ahmed obsehadghis model, compared with the
previous one, has the limitation of not allowingatd notes to individual terms but only to

the concepts (the preferred term), but has therddga of creating a “much more compact
topic map and also one which is easier to proagsdigplay purposes, as one need only

enumerate all of the names of a topic to list allayms rather than follow associations”.
These two approaches are, in general terms, \@ligepresentations of any kind of KOS.
Ontologies

Although including ontologies as “alphabetic langes’ sounds problematic (see chapter
2.6.2), the capability of Topic Maps in extendie¢ptions makes ontologies a common topic
of discussion in the framework of Topic Maps amghabetic languages, such as thesauri.
According to Garshol (2004, p.386) and Yi (2008pitdVaps shares with ontologies the
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characteristic of using “open vocabularies”, whpebvides them with flexibility in
representing any kind of relationship between #gmms.” Ontologies (in the LIS perspective
of the term explained in 2.6.2) have also been eddsith Topic Maps. For instance Sigel
(2006) reports on modelling the Integrative Crossiguage Ontology (ICLO) with Topic
Maps (Schmitz-Esser & Sigel, as cited in Sigel,&00

3.3.2.3 Author languages

Johannesen (2008) jubilantly observed about Tompdvand authority records: “shared

global authority controffinally a model for this!)”.

However, in the literature there were no descrigtiof representations of author languages in
Topic Maps. Norrish & Stevenson (2008) report an¢heation of a system called EATS
(Entity Authority Tool Set) in the framework of ttiNZETC which uses Topic Maps.

It is important to notice though that author langesare, from the point of view of LIS a very
important type of bibliographic languages, dueht kinds of entities they control (the
authors!). But from the point of view of Topic Matteey are term lists that support equivalent

relationships (see chapter 4.1.3.3).

(Almost) every individual topic map project haslided thetopic type'person’, and thus,

has in aopic mapway modeled author languages. The main conceroggth of this kind of
modeling are related to the provision of “uniquesgstent, sharable identifiers for any sort of
entity” (Norrish & Stevenson, 2008). Identificatiohentities is considered as one of the

prerequisites for authority control (see sectidn#41).

The EATS model, for instance, was built taking iatwount the existing systems for
authority control in the library world, while alsavare of the limitations of the model
underlying those systems, which were considereaidtguate for a digital world”. The idea
of EATS dates back to 2006, when the NZETC used I8A@r the automated mark-up of
references to topics of interest. MADS, as Noresld Stevenson explain, is a Library of
Congress standard defining an XML schema for ahaaity element set to provide metadata
about people events, and topics.
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3.3.2.4 Title languages

The same observations made on the representatestiodr languages by Topic Maps apply
to title languages, with the additional fact thatnesandvariant namesvould be the concern
of this kind of modeling. Some authors report am tise of these Topic Maps constructs, but

they were treated in other sections (chapter £21414.1 and 4.4.4).

3.3.3 Document languages

Document languages seem to receive less attem@miork languages in the literature on
Topic Maps in LIS, especially from the LIS commuynitiowever, some authors have shown
that metadata schemas are not only possible tedresented, but to be enhanced and
expanded with Topic Maps.

3.3.3.1 Dublin Core

Pepper (2008a) and ISO/IEC DTR 29111: 2007 prgz@pinsals for expressing Dublin Core
using Topic Maps.

Pepper (2008a) summarizes the previous proposdls $0, which are represented by

Algermissen, Pepper, and Maicher (as cited in Eepp08a).

- Algermissen usesamesassociationgtyped -as in ‘creator’- and untyped
ones -as in ‘relation’-), andccurrencegat different levels: for the resource
and for the properties that describe the resoutodsndle 14 of the 15 core
elements.

- Pepper represents the property ‘title’ as an urdyppic name ‘description’,
‘date’ and ‘rights’ aoccurrences'DC identifiers’ assubject identifiergor
occurrence typeandassociation typesandassociationdor all the other
elements.

- Maicher has a similar approach to the previous batecovers all four sets of

terms documented in [DCMI Terms].

The proposal of Oh et al. (2007) -which is an IS@¥ftd, specifies how to represent in Topic
Maps each of the elements of the DC Metadata Elesr&sat:
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- As association typesontributor, coverage, creator, format, language,
publisher, relation, source, subject, type
- As occurrence typestate, description, identifier, rights

- As names: title

Besides, Oh et al. (2007) also include a suggestionow to represent DC Other Elements
and Element Refinements, and a suggestion for septimg both the Encoding Schemes and
The DCMI Type Vocabulary. This could be done byresgnting each of theierms agopics

“whose subject identifier is the same as the URhefterm in question”.

Pepper (2008a) generalized this conversion makingpatract procedure, which is based on
the idea that “assigning metadata to resourcegusaent to making statements abtayics

It is therefore natural to represent the assignmaeptoperty/value pairs as statements of
various kinds”. In the case of the two DC vocahekthat define metadata elements (and
element refinements) the key issue, in his wosl#) decide whether to represent a given

property as @ame associationoroccurrence (See chapter 4.2)

Garshol (2004) defines DC as a vocabulary for nregtadThe Dublin Core specification
defines the meaning of each property, but is sd@nhow to represent both the properties and

their values, and is thus independent of any pddidechnology.”

Tramullas & Garrido (2006) actually seem to havpligd the representation of DC into
Topic Maps in the development of Potnia (chaptér43. In the research done for developing
that application they report to have used Topic Mapthe framework for the Dublin Core

metadata set using XTM.

3.3.3.2 MARC

“The Machine-Readable Cataloging (MARC) standaisehoeen widely used for the
representation and interchange of bibliographyheritly, classification, community
information, and holding data in machine-readabtenft” (Lee, Jeon, & Sung-Kook, 2006a,;
Bruket, 2008).

Lee, Jeon & Sung-Kook (2006a) proposed MARCXTM, @vKway to model MARC21
bibliographic elements. Their proposal includedhbie implementation of the MARC21

format or specification in Topic Maps (through tiee of ‘a conceptual model’ of the MARC
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structure) and the representation of real MARC mésmto it. The last part represented some
challenges due to the use of indicators and subdieties in MARC.

The authors found some limitations of XTM to remsthe MARC schema, for instance, the
lack of provision “of multiple instances foccurrence$ the difficulties “to define record
schema withdssociation typgs(Lee, Jeon, & Sung-Kook, 2006b). The authors’tlertend
on the details of these issues.

However, it is commonly agreed (both in the LIS dighic Maps communities) that MARC
has limitations as a format, and the quality ofl&a is not consistent enough for automatic
modelling (see for instance Tennant, 2002). Lesd.dbund indeed that “MARC reveals
limitations for cataloging bibliographic collectien lack of expandability due to rigorous
record formats, difficulties in representing bilgraphic relationships, ambiguities in
describing MARC records, incompatibilities betwedher MARC formats, weaknesses in
describing bibliographic attributes of digitizedoeirces, and so on” (p.242). The problems of
MARC have already unanimously been identified imegarts of the LIS community, and

are addressed in the coming standards such as RDA.

The proposal of Lee et al. already described epaaisentation of a document language at the
schema level. However, there are other possilslibe such representation at the record
level®. This was achieved by Lourdi, Christos & Nikolaid2007) (Chapter 3.6.2.1).

Besides, all the FRBRized catalogs with Topic M@tspter 3.6.1) were MARC-based,
which shows an important conclusion for the repneéon of document languages with

Topic Maps: the need for a conceptual model in betw(chapter 4.2).
3.4  Topic Maps and conceptual models

3.41 FRBR

Since FRBR is a conceptual model, i.e., an absg@atification of conceptual structures,
there is a need for its specific implementatiomtigh a data model and a technology. For this

purpose, MARC bibliographic records, for instarexe, converted into FRBR by creating the

9 For a differentiation on these types of interopéity see: Chan & Zeng (2006).

56



association between the entities (there have beara efforts to do this conversion, one of
them the algorithm released by OCLC).

This FRBRized MARC is formalized into an ontologyg. using Topic Maps or W3C OWL
(Aalberg, 2005). This has been the main use of dbfaps reported in the literature in

relation to conceptual models in LIS.

Aalberg (2005) used FRBR as an ontology for a tapap in developing a prototype on
music information. This application was intended¢ove as a model for the “BIBSYS FRBR
project” (in Norway). It implemented the Group la2d 3, firstly identifying the entities and
their relationships, and then extracting the aitels from MARC fields. The maiiopic types
were ‘Expression’, ‘Manifestation’, ‘Person’, and/ork’; the mainassociation typewere
‘Creation’, ‘Embodiment’, and ‘Realization’. Aallgeet al. (2006b) present the final report of

the project (in Norwegian).

Georgia on My Mind (Carmichael, Gorrell) Type(s): Work

+ Georgia on My Mind (Carmichael, + Creator
Gorrell) o Carmichael
o Garrell
+ Title
o Georgia on My Mind
+ Is created by
o Carmichael
o Gorrell
+ Is realized through
o Georgia on My Mind (166),
Alternative take, New York City,
1941-03-21
o Georgia on My Mind (167),
Alternative take, New York City,
1941-03-21
o Georgia on My Mind (168), Master
take, New York City, 1941-03-21

Figure 6: Example of displaying “Work” information a topic map (Aalberg, 20057?)

Using a records sample from the Grieg collectiothatpublic library of Bergen, Bruket
(2008) built a small application to convert MARCoeds into a FRBR-like model through
the use of a topic map. Bruket converted a setudicrecords in NORMARC (the
Norwegian version of MARC) to MARCXML. These recerdiere converted into FRBR
using a tool developed by Aalberg et al. (2006akxtviises an XML format (FRBRXML).
From this format Bruket proposed two possibilitiesreate the final XTM file: the use of the

Extensible Stylesheet Language Transformation (XSirfthe creation of an SQL database
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which could be exploited through the use of PHP/DONKk last solution was finally
implemented in the application.

Howard (2008) built an ontology for expressing FRIBR® a topic map as a proposal to
structure the records of the Sound Library of thesthalian Broadcasting Corporation (ABC).

The following is an example of the display of “Wbrkformation in her topic map:

Home | Manage | Website | Support

omnigator

oven. 2recas [INED

FRBR | Customize | Filter | Export | Merge | Statistics | No schema | Vizigate | Edit | Query

Suite No. 1in G Major, BWV 1007 Type(s): Work
« Suite No. 1 in G Major, BWV 1007 s Score
o http://icking-music-archive.org/scores/bach/cello_suites/bwv1007.pdf
» video dlip
« Is created by o http://www.youtube.com/watch?v=LU_QR_FTt3E

o Bach, Johann Sebastian
« Is expression of
o Six Solo Suites/Kirschbaum
o Six Solo Suites/Rostropovich
o Six Solo Suites/Starker
« Is part of
o Six Suites for Unaccompanied Cello

Figure 7: A musical work conceived as a FRBR work

Prof. Sam Oh was the leader in the developmenipob®@type proposed to the National
Library of Korea to FRBRize its catalog through tiee of Topic Maps for the development
of the new services of the National Digital LibrarfiyKorea, planned to be released in May
2009 (Sam Oh, personal communication, April 12,900h (2007, 2008b, 2008c) explains
the processes and concepts involved in this apaicaHis solution consisted of using an
algorithm (the one created by OCLC) to convertNt#RC records to the FRBR model, and
a topic map to actually FRBRize the catalog. Itespp to be until now the most complete
representation and implementation of FRBR in Tdpaps because it includes the three

FRBR Groups, their entities, attributes and assiocis.

These ideas of FRBRIizing library catalogs througpi@ Maps seem to date back to 2002, as
it can be seen in the bibliography listed by S{@€l04) who reports on the visions of Art
Rhyno and the “PHYTEAS project” of Topic Maps asuitable model to implement the
FRBR associations. Sigel (2005) later created aodepic map to experiment with this idea
by using LTM. In his demo, he tried to answer twestions: “how can FRBR be used for the
modeling of bibliographic relationships, using Krledge Technologies like XTM,
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OWL/RDF?” and “what are thRublished Subjecter FRBR to be used as shared
vocabularies for XTM and OWL/RDF? Sigel was prolyaigiferring to the identifierthat
would make possible global information sharing dliba FRBR entities, attributes and

relationships.

Sigels’ demo was used by Vasallo (2006) to maksiptesthe navigation of archive fonds
whose descriptions were kept as bibliographies. MARC-based catalog containing these
descriptions was used as a source for the extracfitopics, as well as the documents which
were codified in TEI and DALF. For this project ay$hl database (containing the MARC
records) was turned into XML and then, the topipmas extracted by using a script
guerying for the database. The “agents” and “fonafgfrmation was extracted from
descriptions made in EAD or EAG using XSLT. Thatienships were created from the
MARC records and from the EAD and EAG files. Vagallesented this project to the
“Archivio di Stato di Pavia” but there is no repadtinformation on its current status.

Finally, Fitch (2002) explains how the principldsRDF and Topic Maps influenced the

design of the Australian Literature Gateway (Austhroject.

3.4.2 CIDOC-CRM

Kivela & Lyytinen (2007a) used information modeledh CIDOC/CRM as data source in
creating the Finnish National Gallery and used ishéaols to model the complex

associations to beconassociationsn the topic map.

Norrish & Stevenson (2008) structured the relatigps between different types wipicsin
the ontology with the CIDOC model, the same wasrtga by Tuohi, (2005; 2007) and
Stevenson, Tuohy & Norrish (2008)

3.5 Applicationsof Topic Mapsin LISand MLA

The following is a literature review of both actaald potential applications of Topic Maps to
MLA and digital libraries in the Humanities, and@mmary of the actual applications that

claim to be using Topic Maps.

Although Iglesias and Stringer-Hye (2008) calleel Tlopic Maps for Integrated Library

Systems (ILS) still “an undelivered promise”, patlecause there are no vendors currently
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using Topic Maps technologies in the creation osthsystems, or because it is a relatively
new standard (Colmenero, 2005), the literaturérsiflorts on various applications in this
realm, on some prototypes being developed for éxeetation, and on some other promising

possibilities.

Topic Maps has been applied for a variety of pugso$hese were found mainly in libraries,
museums, digital libraries in the Humanities, weblishing, content delivery, and other

small applications for specific purposes in the MLA

The field ofDigital Humanities has especially benefited from the use of Topic Maps
Backman (2006, 2007); Meschini (2005); Walsh (208sho presents a literature review on
the topic-; Walsh & Dalmau (2006); and Tuohi (2@0t 2008) studied and described the

applications of Topic Maps in this field.

These are the details on all those applications:

3.5.1 FRBRization of library catalogs

FRBRization of library catalogs has been one ofntlost important applications of Topic
Maps to library catalogs. Aalberg (2005), Oh (20B008b, 2008c), Bruket (2008) and
Howard (2007) show the details of this implementatwhich was already described in 3.4.

3.5.2 Integration of library catalogs and records

3.5.2.1 Metadata interoperability

Topic Maps is considered as a model which can bd t® mapping different metadata
schemas at different levels: Lourdi et al. (200ah)atuded this in a study to “propose an
efficient method to manage and expose the wealtowiplex cultural heritage collections” at
the Department of Greek Literature at the UnivgrsftAthens in Greece. The folklore
collection that was digitized and described coesigtf the student’s handwritten traveling
notebooks, which also included photographs, lyaied handcrafts collected during the
research of the different ways of living in diffateegions of Greece. Collected from about
1967, they consist of a quite large collection,taoning more than 4000 notebooks and
350,000 pages.
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This heterogeneity in the resources implied theaisemetadata model that could allow the
combination of elements from various metadata statsl(descriptive, technical, rights
metadata, metadata for educational purposes, atedmetadata, to indicate the particular
standards used for each material type). These @atetatso needed to be used at different
levels: collection, notebook, chapter, sub-sectpage, photograph, objects; and, finally
mapped to a common standard —XML based- in ordalidav the harvesting of the repository.

In their research, they found that each metadataeht belonging to different schemas could
be converted into tpic, and theassociationsould link the different elements between
diverse schemas. These authors affirm that curesetarch in metadata interoperability
shows the advantages of using a central ontologfyaitts as a “hub” or translator from many
other different metadata schemas reducing the foeetifferent crosswalks. Topic Maps was

suitable to implement this approach (p.211).

In the implementation, a topic map was used to egrtwo metadata schemas (the source and
the target one). The source schema was a (lod&tion level schema and the target
schema was the Dublin Core Collection Descriptigplcation Profile (DC CD AP) which

fits as the base for many implementations of thé-BWH protocol.

Each metadata element was converted into a topheitopic map; the topic types were
three: descriptive metadata, administrative metgdatd structural metadata. Eacpic
(metadata element) was an instance of any of tieetbpic types Theassociationsvere
used to relate the correspondent elementspics each metadata element of the source
schema with the semantically related element ofdlget schema. The association types
were defined as: equivalence, refinement (for §eadi), and hierarchical with the

correspondentle types

From this integration, Lourdi et al. concluded thEdpic Maps [...] are quite powerful in
managing and creating links between different nmegdocabularies and are inherently

flexible for defining various kinds of relationskip(p.14).

One interesting possibility —not reported in therkiture— derived from this experience would
be the integration of Libraries, Archives and Mussiat the metadata level (MARC, EAD,
CDWA for instance).
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The described application was done at the recol.l@pplications of Topic Maps for
interoperability at the schema level consist inréq@esentation of these document languages
into Topic Maps. The efforts in this direction welescribed in 3.3.3.2.

A similar approach was taken in the framework &f @entro di Documentazione Etnografica
e di Cultura ApenninicaQeDECA) project, for a census about cultural heritage in the
Oltrepo Pavese. The project used a topic map égiate different metadata schemas which
referred to different kinds entities, bringing pecpves for the possibility ahtegrating

MLA through their metadata using a topic map. To aehite FRBR was taken into
consideration to distinguish the entities, sucagent, objects and access points. The topic
map proved to be useful for the integration atéHexels: entity level (authority files),
structure level (hierarchical relations) and senedet/el (subject terms). For the last level

“topic maps was used with greater profit”. (Vasal006, p.238).

3.5.2.2 Semantic interoperability

Pharo (2004) presented as a possibility the cororend subject descriptors into a topic map.
The subject descriptors could be representédmss and theassociationdbetweertopics
could be made automatically by using, for instarice frequency of appearance of the same
descriptors in different documents. This usagetop& map in a catalog would allow the
users to navigate the conceptual layer createdmnftthe documents, observing the
bibliographic records asccurrence®f the topics. It would also make possible to “rank
documents based on their associative as well agrbiec relationships. These relationships
could be treated as paths with lengths”, which @@l$o be used to generate, among others,
“usage statistics on path use.” (Pharo, 2004, p.11)

Backman (2006 and 2007) describes the developnientopic map-based prototype for the
Danish National Library of Arts and Architectures imain purpose was to allow the browsing
of the catalog through the integration of the ddfa and disparate types of materials and
vocabularies present in four catalogs and a bildiplgy. The project focused for that purpose
on the integration of the different subject vocalols in the Humanities, on the specification
of the meaning of subject terms based on theirectrmif appearance, and in providing the
facilities for browsing and subject access to défd types of users: from the novice users
who need explicitly stated relationships to knowatithe domain, to the highly specialized

researchers in the Humanities.
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One of the main entities of the integration achiklbg Backman were persons’ names, which
he found are, together with work names, the mastncon ones in the Humanities. In the
NZETC these entities are the most relevant as welich led to the development of a system
for authority control. Norrish & Stevenson (2008daStevenson et al. (2008) describe this
application, which was presented in 3.3.2.

Laursen (2006) considered to apply a topic maptegrate diverse subject and library
catalogs at the Royal Library in Denmark. A topiamwould create a federated catalog of
separated systems. The topic map was considet@thtpcoherence, scalability, and user
friendliness. Although the topic map was not figathplemented (there is no information on
the reasons), it was considered to have potentiaidate a unified subject search facility for

the many subject catalogues in the library.

In a broader perspective than the applicationbi@tl catalogs, semantic interoperability was
achieved by Farquhar & Bandholdtz (2003) who preskat a NKOS workshop a Topic
Maps application to Semantic Network Servicesotisisted in the integration of different
vocabularies to allow federated searches in difiesgstems. His application appears in the

discussion in chapter 4.

At Stanford University Libraries’ HighWire Presspfdic Maps is used as a browsing aid
based on indexing terms: a topic map based on kegisrnand descriptors gives access to

document search by clicking in th@picswhich are navigated through a graphical display.

Integrating different sources, doing mashupss a possibility that Kivela & Lyytinen
(2007b) have developed to great extent in the ioreaf Wandora, a Topic Maps application
(designed in the context of museums but expandedder possibilities) to combine
information from different sources, including thpdrty topic maps. Kivela thinks that Topic
Maps is one of the key technologies for knowledggregation, which can be combined with
Web 2.0 services such as YouTube, Flickr, Deliciets (personal communication, April 24,
2009).

3.5.2.3 Linguistic interoperability

Lixin, Jin, & Zhongyi, 2008 present a topic mapea®ol for creating a cross-language
information retrieval model (Cross Language InfotioraRetrieval -CLIR) for a digital

library systems. The article was not possible toen® due to language barriers.
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3.5.3 Digital libraries, archives and museums

One important application of Topic Maps to digithlaries is in facilitating the navigation of

TEI encoded full-text collections.

The New Zealand Electronic Text Centre (NZETC)of the University of Wellington,
Australia, was recognized as the most successfilicagion of Topic Maps to digital libraries
in cultural domains at the Topic Maps Users Comfeeein Oslo in 2008. This project makes
use of Topic Maps as a tool for presenting TEI-elecbtexts due to the limitations of HTML
in presenting information that is highly structux@aohi, 2007).

Stevenson, Tuohy & Norrish (2008), and Tuohi (20@&gcribe this implementation in detail:
In a structured full-text collection a topic mapuised to make explicit the connections
between the content of texts, images, and othasrdents.Topicsrepresent authors and
publishers, texts, and images, as well as peoplekates mentioned or depicted in those
texts and image®ccurrencesre used to incorporate relevant external resswatgch

expose structured metadata about their collectidre NZETC digital library currently

(2008) contains over 2500 New Zealand and Padfant texts ranging from history to
literature to language and reference. There anendr@10,00Qopicsfor people, organisations,
places, and texts. A future project includes theaexling of the text mark-up to track linkages
such as “allusions” and “influence” between teatsd between ideas expressed in them. In
this project, Topic Maps was found to be the beshology to work in conjunction with TEI
for structuring, annotating, browsing and naviggtwery large and diverse digital texts, and a

more useful tool than relational databases for datgamanagement.

Due to the importance of names in this applicatianmemark also found by Bgckman (2007)—,
the NZETC developed in this same framework an apptin for an entity authority

management system. It was described in 3.3.2.3.

John A. Walsh (a researcher on the areas of Digiiahanities and Digital Libraries) and
Michele Dalmau (a Usability librarian), both fromdiana University, created in 200%6e
Swinburn project, a digital collection devoted to the life and waikVictorian poet
Algernon Charles Swinburne. “The project aims tdeudigitized texts—encoded in XML
according to the Text Encoding Initiative Guidebreand semantic web technologies, such
as Topic Maps, to construct a complex databas@eteenth-century British culture with
Swinburne at its center” (Dalmau & Walsh, 2007).
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Walsh (2005) presents an application derived friom project calledM4DH (Topic Maps
for Digital Humanities), an open source topic maqlkit for the presentation and navigation
of topic maps conforming to the XTM 1.0 specificati

Walsh and dalmau (2006) used in the framework ®RWwinburne project a small usability
study to compare a Topic Maps-driven interface \aittHTML regular interface. Some of the
key findings were that the Topic Maps interfacates serendipitious discovery; and despite
mediocre task performance and negative satisfaciitimgs, participants felt the Topic Map
interface had potential, but the interface of Tddaps was harder to comprehend. The study

led them to redesign the interface.

In 2008 Walsh and Dalmau won the “The Herbert Waitdlaborative Award from Indiana
University Libraries” to extend the topic map irder to include more texts atapicsas well

as to apply the outcomes of the Swinburn Projeaets online literary collections such as the
“Victorian Women Writers Project” and the “Wright#erican Fiction”. Their winning
proposal also included a training and guidelineslm®to document their encoding practices
and policies. Michel Dalmau is the editor of theéEln Libraries: Guidelines for Best
Practices Working Group” and is working on a nevtied of the text to be released in
November 2009 at the TEI Members’ Meeting in An@y;, Michigan.

TheFinnish National Gallery (FNG)? is the largest art museum organization in Finldind.
contains three Museums: Ateneum Art Museum, Muselu@ontemporary Art Kiasma, and
Sinebrychoff Art Museum. In addition to these artseums, FNG contains several cross-
organization departments such as the Central Athies, the Conservation Department, the
Administration and Services, and the Finnish Natld@allery Library (Kivela, 2009). The
FNG developed a project to integrate a Web sergitengly focusing on their user needs, to

their collections management database (Liukkon@@8Q

Wandora is a general purpose knowledge extraati@magement, and publishing application
based on Topic Maps and J&vat was developed at Grip Studios Interactive G0@ with

the idea of applying Topic Maps to museum collewtion Finland. It is a free and open
source tool which has since then been successfsélgl in Finland for projects at the FNG

and in other areas (Kivela & Lyytinen, 2007).

2 http://www.fng.fi

L http://www.wandora.org
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In the context oArchive collections,image collections are considered to be an area of
implementation of Topic Maps. Lewenberger et 800@& used a topic map in the “Living
Memory” project, a cooperative effort of varioustitutions in Germany to give access to
visual resources in different media that was odtgd to document a big scale urban planning
project. The topic map served both to design aatlmess specific for the application, which
was based on the Getty Art and Architecture Thesawand the navigation and searching

tools for the user.

Ramalho, Librelotto & Rangel Henriques (2006) reémor “Metamorphosis”, a Topic Maps-
based tool designed for corporate archives, ircteation ofThe Emigration Museum. It is
a digital library on the topic of the Portuguesagrants to Brazil which tries not only to
collect information on each emigrant, but to fihe tonnections between their social

influences and activities in their travel destions.

3.5.4 Subject guides, pathways

Tramullas & Garrido (2006) made a study of Spanisiversity libraries to develop an
application for the creation slibject portals or pathwayscalled Potnia which used Topic
Maps together with RDF and Dublin Core. “Subjedegays are Internet services which
support systematic resource discovery. They prolnds to resources (documents, objects,
sites or services), predominantly accessible \adrkernet.” (Koch 2000, as cited in

Tramullas & Garrido, 2006, p.1). One of the bestregles is the Resource Description
Network (RDN) developed in UK (Tramullas & Garridz)06, p.1). In this application, Topic
Maps was found to be useful to refine and adjusstarch processes, as it establishes points
of contact between the keywords which were igndmethe traditional process of treatment

and by the retrieval of information used initiallfTramullas & Garrido, 2006, p.5).

One particular library service based on libraryatm@gs is the elaboration stibject guides
This has been considered by Iglesias and Stringer{008) as “currently the most visible
and widespread evidence that topic maps are ingedehg inroads into evolving library
technologies” (p.17). Peng & Ke (2008) describes fmpic Maps was applied to build the
Chung Hua University Library pathfinder (or subjgaide), changing its previous simple
HTML base to a topic map built with the TMA4L tool.
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3.5.5 Other applications

The capabilities of Topic Maps in bringing conteadtsemantic information (Lewenberger,
2006, p.110) proved to be advantageous to new us#re Digital Humanities. Both
Backman (2007) and the Swinburne Project confirtheglin their applications of Topic
Maps. In the Swinburne Project, their usabilitydstshowed that “for students, the additional
contextual information provided by the glossary andyclopedic reference features inherent
in the Topic Maps metadata standard is criticabfoderstanding obscure and unfamiliar
references and allusions in literary texts.” (Daln@&aWalsh, 2007). The needs of both expert
and novice users in the context of the Humaniaesl (perhaps in other areas as well) opens
up the issue —already noticed by Michel and Dalmaheir Swinburne project— afopic

Maps as a teaching and research tooT' his thesis doesn’t cover that area, but theaaudh
this thesis has found in the course of the reseaane applications of Topic Maps to
Education than to LIS.

Forsmall scale online applications in MLAthe use of Topic Maps could be suitable.
Backman (2007) suggested to use Topic Maps to apaemific thematic areas such as
exhibitions or educational projeétsThis has been already done in Hungary, where the
National Library uses a topic map for a e-learrapglication on Hungarian literature for
secondary school students. MLA could also take atdge of experiences where Topic Maps
has been successfully implemented, such as theeomdilivery of newspaper archive content
(Stevenson & Styron, 2006), or the creation of terapy exhibition websites, such as “The
National Treasures”, an implementation of Topic Bl&mr a traveling exhibition of a
collection of items from the Australian State aratibnal libraries which toured the country
between 2006/2007. The publication of selected enédcuments produced during a
computer fans event Kivela & Lyytinen (2004) and teport on the use of Topic Maps for a
digital collection on independently produced movdsned (2007) could give some insights
on more potential applications of Topic Maps in MLA

2 The original conclusion in Danish says: “Af hensymealismen er det desuden afgarende, at emtesier
kan opbygges som led i forskellige selvsteendiggegter, der har et specifikt tematisk fokus — fxrso
understgttelse til udstillinger, projektarbejdardarvisningsforlgb eller institutionelle samlingeog derefter
samles og dermed bade binde projekt-tematikkerrglipteksmaterialerne bedre sammen i en synlig,

associativ relationsstruktur.” (Bgckman, 2007, p.42
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Finally, Sigel (2006) pointed some of tBecial Sciencesut as possible scenarios for the
application of Topic Maps, and Lynne & Miller (200&ported on the use of Topic Maps for

visualizing searching result§rom digital libraries in cultural domains.

3.6  Topic Maps and epistemol ogy

Topic Maps has been presented by the Topic Mapsmomnty as a “paradigm shift” or as a
“revolution” (Johannesen, 2004; Pepper, Park, Hufting, 2002), and as a “doctrine”
(Newcomb & Biesunski, 2003). The authors who cléim explain that it has changed the
way to look at organizing information, from a pegspive that is traditionalldocument-

centricto one that isubject-centric

Thesubject-centric vievgtates that we think in terms of concepts andcesons between
concepts, instead of in terms of documents angbpliGations. Organizing information in a
subject-centriavay entails using theubjectsas a point of departure for searches and for
representations. In this view, even documents @sgests in the sense that they (but not only
them) can be the objects of description and reptasen, that is, “subject of conversation
[...], @ hub around which data resources can orbiéwcomb, 2003, p. 43, as cited by
Hjarland, 2006a). Hjgrland (2006a) summarizes\tas: “In TM terminology [...] a given
document is seen as an occurrence of a topicdkxing theory what “occurs” is information

about a given concept.”

Besides this claim, Topic Maps has also receivedesepistemological and philosophical
attention in the literature, where Topic Maps hasrbconsidered closely related to the
“library ideals” and aims “to preserve and encoerkgowledge” (Johannesen, 2008).
Johannesen has fervently and consistently reitbratkis writings that Topic Maps is a
model close to the everlasting ideals pursuediiygiies and that it can help to achieve them
on a global scale, due mainly to the fact that @& standard (for vendors for instance) and to
the possibilities it offers for reusing and shanagources as well as already existing
ontologies do. Also some epistemological questas® what knowledge means and what it
means to represent it are pointed out by Johanr(2666).

Sigel (2003) has also given some insights intcefhistemological implications of Topic
Maps for KO and KOP: For him, some of the alreaxigteng problems in KO recur in Topic
Maps. One of them is “the representation of incatgknowledge” and the tension between
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universal and domain specific KOSs. Since KO dels structuring knowledge, and
knowledge comes from interpretation, both epistegpland hermeneutics would be part of
subject analysis and representation, as well asdbial construction of meaning (p.402),
which is an obvious concern for Topic Maps as added, a model, and a vision for

representing information.

Finally, Backman (2006 and 2007) reflects on tlggdal positivistic view implicit in the idea
thatsubjectscan be uniquely identified and that there is dhélacompassing scientific

system based on logical inferente¢p.39).

3 One of the fragments in the original text, in Bemisays: “Prospektet lyder maske fascinerende deeer
ikke desto mindre tale om en gammel, falsk meloeinlig en version af den logiske positivismes spog-
ningsstrategi. Der bestar en betydelig analogieneliie logiske positivisters idé om et altomfattende
videnskabeligt system baseret pa logiske slutnifrgeentydige empiriske udsagn og emnekort-miljgets
forestillinger om et ekspansivt netveerk af assertrbindelser mellem entydigt definerede emndé8gkman,
2007, p.38).
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4. Synthesis: Topic Maps and Knowledge and

Information Organization

This chapter explains the relationship between @ Maps and LIS by combining the
concepts and principles of Knowledge and Informma@yganization (chapter 2.1 to 2.4) with
the concepts and applications of Topic Maps (chidteand 3). This provides insights into
their conceptual relations, the reasons why thdéiGgijpns are possible, and some future

perspectives.

4.1  Topic Maps and bibliographic languages

The components of bibliographic languages — vo@lukyntax, semantics and pragmatics —
will serve as our point of departure for understagdow Topic Maps relates to

bibliographic languages.

4.1.1 Vocabulary

The vocabulary of a bibliographic language consglits building blocks. It is the central
element upon which the other three componentsggysemantics and pragmatics) have been
built in the LIS tradition for the purpose of indeg, classifying and describing documents,
retrieving information and allowing communicatiom@ng members of specific discourse
communities. Bibliographic languages, as speciabtracts, try to reduce the lexical
ambiguity present in natural languages, which ésdtuse of failures in precision and recall,

and misunderstanding in communication.

Figure 8 shows the most common elements of thebwdaaes in bibliographic languages.
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THE VOCABULARY IN TOPIC
THE VOCABULARY OF BIBLIOGRAPHIC LANGUAGES LIRS
: Elements to model the
Equivalent
vocabulary

" Author languages Authorized forms qf names of au_thors gnd Main entries €=

it corporate bodies (authority lists) . .

Q - - Uniform headings

< . Normalized forms of titles of works ) .

> Title languages . . Work identifiers

g (uniform titles) *Subject Identifiers

5 Engmerated Ia_mguages Notations and subjects *Subject descriptors

4 Analytico-synthetic languages| Terms e *Base names

g Alphabetic [anguages Keywords, descriptors, index terms, sub Any *Variant names

p gy headings *Name types
- *Scope

E g DCMES (Dublin (?or_e Metadata Elements Set) (DC) Properties *Topic types
£= Names of tags, indicators and subfields (MARC)
§ 9 Encoding schemas; controlled vocabulary terms (DC) val
as Library of Congress vocabularies and Marc CodgNstRC) alues

Figure 8: Vocabulary elements

The problem of lexical ambiguity is of a differardture in work languages and in document

languages.

In work languages, the main problems are synonymylt{ple terms for a single concept),
homonymy (a single term refers to multiples congg@nd polysemy (a single term refers to
multiple concepts that have closely related mea)inthe goal of work languages is that
“each term refers to only one concept and thatyes@ncept is designated by only one term”

(Svenonius p.89).

In document languages, the main problems are, fosthoose an appropriate set of properties
to describe documents (which vary according taneds of different domains and

communities), and second, to establish rules feigasg values to those properties.

We could refer to this process as to a ‘normalkiratf names’, which is the purpose of the
whole apparatus built by bibliographic languagesicabulary control is theine qua norof
information organization. Information is not orgaeu if it is scattered or if its collocation is
cluttered.” (Svenonius, 2000, p.89). Collocatiod artegration are then achieved in

bibliographic languages through vocabulary corbaged on the forms of names.

Topic Maps, on the other hand, doesn’t specify\amoabulary; that task is left to the topic
map author: 6ccurrence types like association typeandrole types- may be freely defined
... to suit the needs of users and applications” jBe®2008b). Garshol (2008) also pointed
to this characteristic saying that the use of “opecabularies” in ontologies allow their

creators to “define the terms as they go alongingdaind changing terms to better fit the
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dataset, and they do not have to follow any gumslias to what terms can or cannot be used”
(p-386). “Topic Maps is such a general way thatlsgmu to fill in the blanks and the context

(to a certain degree)”. Johannesen (2006).

The reason for this openness and flexibility ig thapic Maps is not a bibliographic language
(section 4.2 will cover this in more detail). Bheh, how can Topic Maps solve the problems
of lexical ambiguity that bibliographic languagegtb solve? Their differences would have
to be found, not in their vocabulary, but in thehieiques they respectively provide to solve

the problem of identification of entities.

4.1.1.1 Identification

Identity in bibliographic languages (as it can bersin Figure 7) is based on the creation of
‘authorized forms’ of names. The form of the nareedimes the referent point for non-
authorized or related terms, that is, for all #si&tions. The mechanism is simple: “choosing
one name as authoritative and mapping alternatesamnit frequently is all that is needed for
vocabulary control” (Svenonius, 2000, p.91). Enausiamounts of time and effort have been
spent in creating rules and standards to “selecptbferred form” of a name: the 1ISO and
NISO standards for thesauri, the ISBD, the AACR#®| aurrently, RDA.

Topic Maps is based on the idea that what can sbhiv@roblems of lexical ambiguity is
identification, not through names but throwggtbject indicatorsThis is discussed next.

4.1.1.2 Problems with “hames” and identification

The Topic Maps perspective of the vocabulary ofibgsaphic languages is that it is term-
centrig that is, based on the “nominal attributes” (Svensnp.87) of entities, in the terms or
‘signifiers’ of the concepts. On the contrary, Toplaps claims to be ‘concept-centric’, i.e.

focused on the ‘signified’ things.

However this is arguable, because if we think alhowt to make common use of the same
identifiers for the purpose of interoperability,leyw to attach all theariant namego the
identified subject, we can see the traits of anpotiblem that has its roots in meaning and

human communications.
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Bibliographic languages are in principle, as Tddips, ‘concept-centricin subject
languages, for instance, “an indexing term is fég@resentation of a concept™ (Aitchison,
p.17), just as in Topic Mapstapicis a proxy for itsubject Both bibliographic languages

and Topic Maps seek identity based on conceptsreidmeanings.

The nature of the problem of identity is of a samihature to both of them: one term per
concept one topic per subjestone URI per ‘proxy’). The problem seems to be then
howto say that these are identical (a term stinglOR# but to knowwhenthey are identical.
Using both URIs or “nominal attributes” to establidentity, the problem would become
related to meaning. Bgckman (2007) presents aresttieg discussion of some of these
problems in Topic Maps from a linguistic point oéw. But what would the ‘answer’ be in a
Topic Maps perspective to the problem of knowingwliwosubjectsshould have the same

subject identifie? It would be: through the use saibject indicators

Subject indicatorgre meant to aid the negotiation of meaning (whew are shared in the
form of PSI9. They are intended to be read by humans (as epggoshesubject identifiers
which are meant to be interpreted by comput&shject indicatorgive humans evidence of
the meaning that will allow them to “unambiguouslgntify thesubjectrepresented by a
topic’ (ISO/IEC 13250-2). It is thusubject indicator&nd notsubject identifierghat are the
core of the identification mechanism provided byitdMaps.

From the bibliographic languages perspective,ittestification principle doesn’t seem to be
new. For instance, scope notes in thesauri, anditieh notes and the other five types of
notes in DDC are intended to serve the same pusg@sdley, 2005, p.35), i.e., to indicate
information about the identity of concepts to allthe user of the bibliographic language to
select the appropriate term (or, in Topic Maps tera aid the topic map author in selecting

an appropriatsubject identifierfor a topic).

However — and this could be applied further one-ily difference between Topic Maps and
bibliographic languages is that Topic Maps providestandardized model and interchange
syntax for addressing the issue of identity ingitdl environment and on a global scale. This
sole feature of having a scope notedaiject indicator which is in principle the same
thing), represents inherent advantages for bikdiplgic languages, because the forced
economy imposed by what Steve Newcomb called ttentdogy of paper (Newcomb &
Biezunski, 2003) reduced the subject languages taskbd simply as tools for description and
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classification, and not as sources of informatmmtiie user in their own right (the cataloger
or the end user). For instance, in a paper bassatius, the scope notes, the relations
between the terms, and all the other notes, redamthe “tool” when the right terms were
picked up by the cataloguer. This is what Petendillerdefined as an ‘indexing thesaurus’
(Morville, 2007, p.211). Lately, with digital tecblogies, these printed thesauri could migrate
in the form of hyperlinked terms, becoming ‘seanghthesauri’ (Morville, 2007, p.211),
bringing the thesaurus as a whole to the browsmbsaarching mechanisms (see chapter
4.4.5.1). Topic Maps is based on XML, which addthadvantages of Topic Maps over
searching thesauri which are based on HTML. Howetermain difference between scope
notes andubject indicatorss that the later ones are, together withsiieject identifiepart

of a single mechanism for identification in Topi@aps, and will be represented accordingly
in XTM.

Vocabularies and systems nowadays are meant toamarko be shared globally, not in the
confines of a single application or in the bounelsf centralized and hierarchical forms of
distribution that have as a consequence the passegof ‘authorized’ forms. The so-called
‘term-based’ mechanism of bibliographic languages$ Norrish & Stevenson (2008)
observed it, basically limited and inadequate fartimes, because, “a single name or form of
a name is unnecessarily privileged [and] indeahds in as the entity itself)” (p.2).

Today and always language —and names— constarmthgehBesides the current tendencies in
digital information (“the third order” as David Whdderger called it) and in self organization
(the idea that ‘Here comes everybody’ pictured bgyGhirky) make the name-based
selection of “identity” an obsolete practice.

But, as it was said beforsubject identifier@re the basis for merging. How then could this be
achieved? How can one achieve interoperabilitiefé is not a commasubject identifie?
These are issues that go beyond the scope of fhie Maps family of standards and
transcend to the sphere of the Topic Maps commuwtere different points of view and
approaches to similar problems are constantly dssiand brought to the level of different
implementations and initiatives. One of those apphes will be presented when discussing

the issue of global identity (section 5.2.1).
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To summarize, we could state (with Steve Peppesopal communication, May 22, 2009)
that the principles that could represent the Tiybéps approach to the problem of names and

identification are:

Subjectshave many names.
Users should be allowed to use any name that tredgmp
Collocation cannot be based on names

Collocation has to be based on identifiers

a bk~ 0N e

Identifiers must be global

However, besides Topic Maps, other solutions atesgnt mechanisms for avoiding the
problem of identification through “nominal attrilasf’: relational databases for instance, or
RDF. The comparison with these is outside the sobpieis thesis, but the directions to
explore their differences would be — and this cdagdapplied further on as well — in “the
distinction between direct and indirect identificat which is supported in both the TMDM
and the interchange syntaxes”, which has resouimdin@ recognition of Topic Maps as a
‘subject-centric’ approach and the basis upon whiatharacterize the “strengths and

weaknesses of alternative approaches” to Topic NRRepper, 2008b).

Finally, this last issue leads us to comment ontwheidentification of documentscould

mean according to the Topic Maps principles anthelds. This is a rich area for further
research. For the purpose of this synthesis, westzda that in Topic Maps, when a document
(in the LIS perspective) is an object of descripti is regarded assaubjecti.e. as any other
entity in real or possible worlds. Its identifiaatithen, is subject to the same principles
mentioned above. For instance, a document canrhang names (different titles), and its
identification would be given bysubject identifie~ now, how does the LIS community
identify its objects of description? That is anotheea for further exploration, but some hints

will be presented later.

Regarding Hjgrland’s equation ofcurrencego ‘information resources’ (see 3.2), we can
see the different approaches to ‘information resesirfrom a ‘document languages’
perspective and from a Topic Maps perspectiveoéeurrences actually aelationship
between an information resource andgic, and the information resource can be either an
externally stored document or a string (or somerotlata value) stored internally in the topic

map. In a topic map, aticcurrencesare considered as information resources, whik in
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bibliographic perspective, onxternal occurrencewould be considered ‘documents’ (an
exception made in the case of, for examplantarnal occurrencevhich contains a full text).

In a bibliographic perspective, the identificatmindocuments’ (the ‘physical embodiments’
refered by Svenonius) with Topic Maps would reqtiren the use ofubject locatorga
possible URL), angdubject indicatorswhich could potentially include a bibliograph&cord
(or metadata) as a form of unambiguous identifteatirhesubject identifiecould

correspond then to a DOI URI, for instance.

To complement the description of ‘bibliographic doeents’, theoccurrence typean equates

to a ‘document type’ (Hjarland, 2006).

The main issues concerning the identification afudnents in a bibliographic perspective
(and in a semantic Web perspective as well) asga@lto the problems of direct identification
and indirect identification, to the usesafbject locatorassubject identifiersOnce more, this

is an area of research on its own.

4.1.2 Syntax*

Due to the artificiality of bibliographic languageke terms need to be constructed, and some
guidance, in the form of a system of rules, indgisdtow to structure them. This is what is
called the syntax of the bibliographic languagesar&ples of syntactic rules (given by the
pragmatics of the bibliographic languages) aredhbat indicate the order of the elements of
a name and last name, or those in a physical giscrj or the use of punctuation marks in

the use of qualifiers or notations, or the rulesdostruct compound names in a thesaurus.
The traditional cataloging rules used in LIS pr@vidles and guidelines for such
constructions. The AACR2, ISBD, ISAAR(CPF), the AlIEAling Rules, the Library of
Congress Filing Rules and the ISO standard fortlres construction are a few examples of

them.

Figure 9 shows the main ways in which syntax i<ieel in bibliographic languages.

2|t is important to notice, that the meaning of taem “syntax” in thescopeof ‘bibliographic languages’
(section 2.2.3.3.) is different than the one ingbepeof the Topic Maps community: the interchange farofa
the topic maps, i.e. XTM.
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Formation of statements and strings
Disambiguation.

Formation of statements and strings
Disambiguation.

Author languages

Title languages

Enumerated languages Citation order (depends osctiema)

Citation order, notational synthesis (ex.
formula PMEST), Phase relationshipg

(optional). N (Rules of thumb,
Rules for postcoordinatic one TMCL)

Analytico-synthetic languages|

Formation of strings, statements, chaifis
Alphabetic languages and subdivisions. Compound terms rulgs
Disambiguation.

DCSV (Dublin Core Structured Values)
Guidelines for creation of content
(AACR2 and ISBD for derived and assigned terms)

Figure 9: The syntax of bibliographic languages

On the contrary, Topic Maps neither specifies aabotary nor ‘syntax’ in the sense used by
Svenonius. Some “rules of thumb” exist to fill theed for agreeing on the forms that names
should assume and in choosing base names, badmathe purpose of sorting and
displaying names. Besides many other featuresecetatthe construction of the ontology, the
Topic Map Constraint Language (TMCL) (ISO/IEC CD048) formalizes some of these
aspects by specifying which data types and formmsaaies are valid. TMCL rules can for
example state that “Topics of type person must aeeexplicit names, the full name and a
nickname,” but they don’t go to the level of det#ilspecifying the exact form of the
nickname or the full name. Even though the neea@donplex syntaxes is reduced with the
use of Topic Maps elements, this is one of thesawd@ere Topic Maps can benefit from KO

and bibliographic languages expertise and tradition

Besides, Topic Maps could serve as potential erpariations in current research on how to
use the existing syntax of bibliographic languagesreate facets from subject headings or
UDC notations. Due to the fact that the syntaxiblitgraphic languages is simple
(Svenonius, 132) it can be automated by few algorit There are projects already in
progress, using different models, where the cajiasilof Topic Maps could be put in
practice: the project to use the subdivisions irBHCas facets, and the different facets in
UDC or DDC to display subject information in libyazatalogs: for example in the German
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National library’s projects to use SKOS and conimgcto Linked Data —a project of the W3C
Consortium for sharing URIs in RDF applicationstheir MelvilSearch and CrissCross

projects.

4.1.3 Semantics

4.1.3.1 Referential semantics

Referential semantics relates to the techniqued taskmit the meanings or referents of terms
trying to solve the problems of homonymy and patygeAn example could be the word

readingwhich refers both to the process and to the city.

The basic mechanism that bibliographic languages heeated to achieve the goal of
designating every object or concept by only onmtleas been the creation of
‘disambiguation’ techniques. Svenonius (2000, p) B&plains some of the methods of

semantic disambiguation in use (domain specificatipalifiers, notes and hierarchy).

According to Garshol (2004), disambiguation in Tollaps “is not necessary, and the types,

occurrences, and associations of the topics wilegaly distinguish them anyway.” (p.385).

The following is a possible Topic Maps view of thechanisms used for disambiguation in

bibliographic languages:
1. Domain specification

Svenonius (2000, p.148) explains that the domdinissoourse that create the different
bibliographic languages could serve as a sourtimtbtheir possible referents. That is, if two
bibliographic languages belonging to two differdotmains are merged and two terms are the
same, their concepts could be deduced accorditigeiodomain of provenance, ergading

(if one educational thesaurus and a geographiebom merged). However, Svenonius also
points to the difficulties that this representg@neral or universal subject languages, and says

that the best practice is to qualify words with tiplé referents.

Observing Garshol’s (2004) example of the usscopein Topic Maps, it could be possible
to think that this feature of Topic Maps could Ised to solve the domain specification

problem:
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“For example, different terminologies are oftendisathin a single organization, whether
because of regional differences, or because dréifices in corporate cultures within the
organization. Topic maps can support this by sapfhie names with topics representing
the corporate cultures or areas where the termgsae This allows the topic map to say
that ‘corporate culture A calls this region “APAGVhile culture B calls it “Asia-Pacific™.
Users can then in their profile (which may be parem, or just for a single visit to the
site) state their preferred terminology, and tie san then display the correct names for

each topic for them.” (p.385)

However,scopeis basically used to solve the synonym problend@imit the context of
validity of an assertion: multiple names for singl#jects) while the ‘domain specification’
used in bibliographic languages solves basicalyptoblem of homonymy and polysemy
(multi-referential words). The problem of homonyaryd polysemy are not solved then both
in bibliographic languages and Topic Maps throdghuse of qualifiers, but they are of
different nature.

2. Qualifiers

In bibliographic languages this could include, éaample, the GMDs (general material
designators). In Topic Maps this function couldcbegered bytopic typesassociationsand
occurrencesFor example: in the case when ttepicshave the same name (for example
‘Paris’), the most common way to disambiguate @simal languages do), would be its
category (opic type: ‘Paris (city)’, ‘Paris (god)'. If it is the caglat there are two cities with
the name ‘Paris’, a third step in disambiguatingildde theassociation typédocated in’:

Paris (city-France), Paris (city-United States}hHre are two cities in France with the name
‘Paris’ anoccurrence typeould be use as a third disambiguator, and so oweMer, the
differences in the mechanism used by Topic Mapshétsicbgraphic languages by providing
qualifiers is that in bibliographic languages tlaeg part of the name string (as it is for
example in the names of author names which hawelded date of birth as qualifier or in the
case of the GMD). In Topic Maps, the different l®correspond to different elements of the
model (opic type association typeoccurrencesand can be automatically displayed when
they correspond to the same string in the base naocopds used as well, as in the example
showed above, to add specifications of the cordexalidity of the assertions when the three

mentioned elements are not enough.
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3. Notes

Bibliographic languages (mainly subject languageake use of notes (for example scope
notes in alphabetical languages, or definition sateclassification languages) to explain the
use of a term in a certain context. They can kadckin Topic Maps througbccurrencesor

throughsubject indicatorsas it was described before.
4. Hierarchy

In bibliographic languages the contextualizatioth&f meaning of terms can be deduced by
the context given by the relations to other terfasifistance, in the Dumb-down principle in
DC). This is the best example of the use of retaticemantics to providing meaning. In
Topic Maps, associations are used to provide seciafdrmation. One of the main
advantages in this aspect is that a topic magssarching KOS” (4.1.1.2) and will always
display the associations as part of the informafitiwra giventopic. Besides, the non-
hierarchical nature of Topic Maps allows makinglexpall the types of hierarchical relations
(see 4.4) given, thus providing more semantic mfiron on a given topic.

In summary, the disambiguation problem presentebitjographic languages is observed by

Topic Maps in two directions:

1. For computers: the homonymy problem is solved leyuted oPSls
2. For the users: The disambiguation is a problemgyldy, and it is solved through the
use oftopic typesassociation type®ccurrencegin the case of homonymy and

polysemy), and bgcope(in the case of synonymy).

4.1.3.2 Category semantics

In Svenonius’ terms, category semantics referbeqart of the vocabulary of the
bibliographic language that specifies its categooiefacets: “facets are the grammatical
categories of a bibliographic language” (p.57). @deantages of such categories are,
according to Svenonius, firstly, that they can bedito formulate syntax rules and decide on
access points; and secondly, that they allow magatje vocabulary and building the
relationships that will connect the terms.
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Figure 10: The categorial semantics of bibliograplanguages

This categorization function would often correspamdopic Maps to the use tdpic types
Garshol (2004), however, says thagic typesare an extra capability of Topic Maps and not
found in any bibliographic languages: “[...] in trednal techniques the set of termsis in a
sense flat, since there is no way to distinguistedint kinds of terms” (p.386), Figure 10
shows, on the contrary, that bibliographic langsade use category semantics. The problems
in using them agyping topicswhen representing bibliographic languages withid@ dpaps
comes from the differences in the types of hierafe.g. subject classification hierarchies,
type-hierarchies, etc.), as it will be described.ih.3.3. and which may or may not be
considered asy/ping topics

The main implication of category semantics for esginting bibliographic languages,
especially in work languages, with Topic Maps isttih could eventually indicate the types of
things existing in those vocabularies, that is, pae of the ontology of a topic map (the
typing topic$ or, in other cases, the types of relational $tmés to be modeled through
association typesyi (2008) observed that the existence of taxomsnailready in place in the
existing digital libraries would make it easiercianvert them to “machine understandable”
structures through the use of ontologies, rathem tteveloping new structures for that
purpose (p.?). Section 4.2. expands on this idehiraes to explain the relation of conceptual

models to the category semantics.

This kind of semantics is not clearly identifieddacument languages. In the MARC

bibliographic format, for instance, it could be Ipgps said that the main tags give categorial

81



information on the entities they contain; e.g.,20ifle and Title-Related Fields indicates that
the kinds of entities it describes are ‘titles’.tBhis is scarce and difficult to identify. Those
who are modeled MARC with FRBR have noticed thesé@dtions on the expressivity of this
language. Dublin Core (DC) is more clear in spacgyClasses’, e.g. “agent” (“for person,
organization, and software agent”), “bibliograptesource” (“for book, article, or other

documentary resource”).

4.1.3.3 Relational semantics

One of the main characteristics that make Topic Magconsidered an evolution of existing
KOS is that it offers a model suitable to exprasgtgpe of relational semantics of
bibliographic languagedhis is possible mainly because of the alreadya®pt “nominal
based” system used by bibliographic languagesewtify concepts; i.e., this mechanism has
imposed upon them the use of limited types of aations between terms. For instance, a

thesaurus makes use of associations by limitingn tfeefive types: BT, NT, RT, USE, UF.

As described in 3.3. some efforts have been mattennthe Topic Maps community to
represent bibliographic languages in topic mapsingtance, to represent thesauri (Ahmed,
2003), to represent faceted classification (Gart@d4), and to represent hierarchies. At the
same time, as said before, Topic Maps has theyatmlexpress the relational semantics of
KOS. Also, Topic Maps has been said to be ablepoesent synonym rings and taxonomies
(Garshol, 2004). At the same time, Figure 11, regméng the “increasing structural

complexity among controlled vocabularies”, is welbwn in the LIS community.

List Synonym Ring Taxonomy Thesaurus
éss Complexity M}
Ambiguity control Ambiguity control Ambiguity control
Synonym control Synonym control Synonym control
Hierarchical relationships Hierarchical relationships

Associative relationships

Figure 11: The complexity scale (ANSI/NISO Z39.008? p.17)

These confusing terminologies can obscure the mgarfiwhat is being represented in

respect to the relational semantics of bibliograpéinguages. Figure 12 is an attempt to
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distinguish them, based on Svenonius’ categoriaaifdhe relationships among terms
(equivalence, related-term and hierarchical):

Authot languages Authority files Eguivaletice Term list
Title languages Title Authority Headings Equivalence Term list
Enumerated classification Enumerated classification (Equivalence)
: - Taxonomy
languages schemas Hierarchical
. . Hietarchical
Faceted iassﬁcaﬁun Equivalence) (Faceted strusture)
schemas
. : (M eat-relatedness)
Anal -synthetic |
nalytico-synthetic languages Hisrarchical
Faceted thesaur Equivalence Thesaurs facet
MNeat-relatedness
Subject authority lists Equivalence SYNONYm ting
. Eguivaletice
Alphabetic languages Thesaur Hierarchical Thesaurus

Weat-relatedness

(Hierarchical -instantial-
(metadata schemas) telationships between
propetties and walues)

&t the level of properties
and walues)

Figure 12: Relational semantics and relational stuwres

As it can be seen, only alphabetic languages antkrtain extent, analytico-synthetic
languages, make use of the three different typeslational semantics.

Basically, the three types of relational semantdsibliographic languages can be expressed
in Topic Maps with the use afssociation typeandtopic typesTopicsandtopic namesnd
the relational structures can be expressed thrauggrtain combination of those.

Following there is a brief description of the thtgpes of relational semantics in the

perspectives of bibliographic languages and Topap$4
Equivalence relationships

Equivalence relationships address the problem diigunty in names by relating terms that
are synonyms. The basic techniques to do thishlolgraphic languages, as explained by
Svenonius (2000, p.158) are the use of “crosseafss”, which can relate one term to

another through “Use” indications or the use ofulie (or multiple) indexing”, making
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terms point to the same authorized term. The éa$trtique is used in classification (same

classification number) and book indexes (same pguo}8).

As explained before, the Topic Maps mechanismgdfamtification remove the need for
preferred forms of names, and all the terms asgea@lto each other without statements about
which is preferred above the others. In this sefesery topic is really a synonym ring”
(Garshol, 2004, p.385). Synonym rings can be remtes in Topic Maps bippicsandtopic
namesHowever, in the case that preferred terms hawe tkept for specific purposes (for
indicating classification numbers for example) —ethdoesn’t occur in a synonym ring—, the
different terms can be indicated throusgiopeand the preferred terms can be used as the
default name@ anunconstrained scop&hescoping topickan indicate the reasons why
those terms are not preferred. This is usuallyitostibject languages where non-descriptors
simply keep the reference to the preferred terntisout further explanations for the
preference (as in the case of indexing thesawppssed to searching thesauri). Sometimes
an indication that a term is obsolete or has beedifred, deleted or replaced is included in
an historical note that may or not be displayeth&users. By using these features of Topic

Maps, all term lists can be represented.
Hierarchical relationships

A hierarchy is an arrangement of concepts in adteeture based on subordinate-
superordinate (or parent-child) relationships. Adawy to Broughton (2007?) there are three
main kinds of hierarchical relationships: ‘thingii or ‘genus-species’ (sometimes called
taxonomic relationship), ‘whole-part’, and ‘instauat or instantial’. These relationships are
also often called semantic or paradigmatic bectheseare inherent to what constitutes the
concept. In bibliographic languages, the main namaal relationships, according to

Svenonius, are genus-species and a type not medtlmnBroughton, perspective hierarchies.

Svenonius states that “the genus-species relaipraiso known as the inclusion relationship,
is the classic hierarchical relationship with tlegerties of reflexivity, transitivity, and anti-
symmetry. It has another property as well, whicthencomputer literature is called
inheritance and in the classification theory hiengral force, whereby what is true of a given

class (Furniture) is true of all classes it subsuf@hairs, Tables, and so on)” (p.164).

The perspective hierarchies, on the other handxplained by Svenonius (2000) are those
that indicate the class of a concept. In her exantpk term ‘insect’ can be described from
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the point of view of “agricultural pests, diseaseriers, food, art representation, and control
technology” (p.151). These relationships are nosatered hierarchical in Topic Maps, but of
near-relatedness instead, and can be describasisbgiation typesf the form ‘belongs to

class’.

Despite being an associative (as opposed to arbiecal) model, Topic Maps does have a
built-in hierarchical association type, called supsess-subclass (or supertype-subtype; the
terms are used interchangeably in Topic Maps). éiatons of this type are binary and each
of the two role players is by definitiont@pic type This corresponds exactly to the genus-

species relationship.

In general, the responsibility for defini@gsociation typess left to the topic map author.
This means that any kind of hierarchical relatiopgstan be represented, including those
referred to by Broughton as ‘instantial’ and ‘whqlart’, and others, such as containment

hierarchies (“located in”), etc.

The hierarchical relationships (mainly the taxoncahbne) are most useful in connection
with enumerative classification languages, and leen modeled with Topic Maps (see

section 3.3.2.2 —classification languages).

Gokturk, Rosvall & Gutierrez (2004) studied thergmective hierarchies’ and their modeling
with Topic Maps, highlighting the quality of TopMaps of “being neutral towards
hierarchies”. Their research has implications lfer ise of Topic Maps and perspective
relationships “for building knowledge bases by abtration of multiple experts” (p.?). Pharo
(2004) also noticed that traditional KOSs like #nas are hierarchically organized, but that
Topic Maps inspires to create more non-hierachte/ok-like systems. Pharo also describes
in this a challenge for the implementation of naerdrchical associations, for instance in

websites based on thesauri which are implicitlydrighical:

“In my opinion it is particularly interesting to alyse the idea of topic maps in light of
thesaurus construction and facetted classificafibe.topic map-environment is
particularly clear in stating that topic maps opg@rfor non-hierarchical knowledge

organisation systems. This, however, necessitagesdnstruction of non-hierarchical

% There is also another built-in association tydied class-instance (or type-instance), whichtesla topic to

its type. Associations of this type dot form hierarchical structures.
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ontologies. In practice most, if not all, web sibeganised using topic maps will consists
of one or more hierarchies with cross-hierarchgnesices. Rather than dismissing
hierarchies as the structural format of the ontplibgs more important to discuss how to
implement the non-hierarchical references. A thesais an example of a hierarchical

ontology that permits explicit references betwegttiaro, 2004)

Consonant with this idea, Luckeneder et al. (2@049 found that hierarchies have been
found to be a “proper organization” for “structigiwell defined fields of knowledge” while
not efficient enough for fields that are unstruetli{p.746). This would be another reason to
explain why Topic Maps have also been found todalsle for those unstructured domains
(see 4.3.1).

Document languages are not structured to the pbintroducing these kinds of hierarchical
relations. Therefore, there has been a need ttecceaceptual models that can explain the
underlying relationship structures not only betwesgords, but also between entities and
their attributes. In the FRBR model for exampleplefpart and part-to-part relationships are
specified in order to allow the discrimination atwkcription of containers and carriers, and
components and aggregates (Tillet, 2003). This ofgeerarchy also describes the
realizations of works in expressions, the embodisiehexpressions in manifestations, and

the exemplifications of manifestations in items.

The basic structure used to express hierarchit@larships is a ‘taxonomy’. Garshol (2004)
uses this term “to mean a subject-based classdic#hat arranges the terms in the controlled
vocabulary into a hierarchy without doing anythfaogher” (p.381). The main bibliographic
languages that make use of taxonomies are the eatineeclassification schemas and the
analytico-synthetic ones. How they may possiblyrtmeleled with Topic Maps is explained in
4.2. Author and title languages use few hierardhigationships. The most obvious case
would be to show subordinate-superordinate relataanong names (Svenonius, 2000, p.57).
Indexing languages such as thesauri only make fusedproperties”: BT/NT to name
hierarchical relationships, which can include mdifferent types not explicitly expressed.

As it could be seen in the literature review (cka@3.2.2), modeling bibliographic
languages with Topic Maps implies the recognitibthe different types of hierarchical
relational semantics present in them. Ahmed (2@@3nstance, insisted on the fact that “in

order to really make use of a faceted classificasigstem it is important to be able to
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determine what facets are defined in the classifinassystem, and the type or types of
association which define the hierarchical relatiopdetween classes in each facet.” This
means, to extend the vocabularies to name theaelifféypes of relational semantics (chapter
4.4.2).

Related-term relationships

Known also as “non-hierarchical” relations, thipayof association includes every possible
association that is neither equivalent nor hieriaethThey are named as RT in thesauri and
as ‘see’ and ‘see also’ notes in classificatiomglaages: “traditional guidelines for
constructing subject languages define related-tetationships vaguely, negatively, and
broadly to include all semantic relationships, @taguivalence and hierarchy” (Svenonius,
2000, p.160).

This lack of expressivity in thesauri and the liies been the main reason, as said before, to
consider Topic Maps as an “evolution” of bibliognaplanguages, because Topic Maps
enables the different kinds of associations expkssider the single type “near-relatedness”
to be specified explicitly. Associative relationshiappear mainly in thesauri and in faceted
classification schemas, in the form of related &(RT). The inability to specify the nature of
such relationships more explicitly is one of thameguments in favour of modeling
bibliographic languages with Topic Maps, becaus®ejten vocabulary would allow making
explicit the many types of associations that aceiged into a single RT. Exactly how this can

be done will be described in 4.2.

4.1.4 Pragmatics

This component of the bibliographic languages sfertheir use or application (Svenonius,
p.58). Cataloguing rules within the LIS domain addrthis element, but they mainly cover
document languages. Among the subject languages,oBius only recognizes the DDC as
containing a certain level of pragmatics. For tleaison, we will focus here on the Knowledge
Organization Processes (KOP) in KO: catalogingsssfecation and indexing.

One of the possible impacts of Topic Maps in KORmes from its subject-centric view. In
traditional KOP (i.e. cataloguing, classificatiamdandexing), the center is the document, “the
item at hand” which is described through the usa sét of “properties” that come from the
controlled vocabularies (work languages, derivech$d as well as from the item itself
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(assigned terms). Would the subject-centric viewasic Maps imply a kind of inverse
process? From starting cataloging based on the ‘@ehand” (as recommended by the
AACR?2) to starting with the ‘subject at hand’? Wadhis imply a complete redesign of the
LIS traditional bibliographic systems? Would th&sSldommunity move from transferring

bibliographic records to ‘transfer’ topic maps?

This scenario could be one of the many possibleéstof cataloging. However, in an
immediate perspective, what Topic Maps has to afferaditional KOP is an enhancement of
bibliographic systems themselves, by making posgd it was seen in 3.5.1 and 3.5.2.) the
application of conceptual models and metadata enastic interoperability between
disparate systems. As with any other technologyhtiman and intellectual effort is (still)
needed. But the associativeness of the Topic Mayuehis closer to the relational way of
thinking that documentalists and librarians (irfetént perspectives though) have had

through the years.

Considering the ‘item at hand’ not as a physicabediment to be described but as a subject
to be enriched with meaningful associations wolllwhalibrarians to think in terms of
“works”, which can trigger a set not only of procees but attitudes towards cataloging,

classifying and indexing.

4.2  Topic Maps as a bibliographic meta-language

As it has been observed in the previous sectitiesiain relation of Topic Maps with
Knowledge and Information Organization seems tthiaeit can represent and extend all the
knowledge representations used in LIS. The follgnsactions tries to explore how this fact

could be explained and concludes with the mainirapbns of having this potential.

The representation capabilities of Topic Maps i@ perspective, could be summarized in
four areas that go in progression (in parenthesigesobservations which would correspond

to a Topic Map view):

- In a basic perspective, documents could be coresides representations of
human knowledge through for example linguistic wdiavisual expressions.
(And as representation of concepts and notionstirsubject$

- Work languages are representations of the knowleelgjstered in documents.

(Topicsand topic maps are representations oftigectsegistered in
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documents plus concepts or things existing in oeéktional worlds that
haven’t been registered)

- Document languages are representations of docuraedts/ork languages, i.e.
their ‘bibliographic description®

- Conceptual models are representations of the ctunalegiructure of records,
in this case in the cultural heritage realm. (lhopic Map view this stage is
related to the identification of ontological elerntgefor the topic map,
according to the category semantics)

Topic Maps, as it has been seen, can representdmthments’, ‘document languages’,
‘work languages’, and ‘conceptual models’: the esgntation of ‘documents’ was possible to
observe in initiatives that link Topic Maps and T&l the ‘mapping’ of full texts. (3.5.3).
The representation of ‘document languages’ was se813.3. Also the representation of

‘work languages’ (3.3.2) and ‘conceptual models4(B

This could lead us to define Topic Maps from a Kremlge and Information Organization
perspective as laibliographic meta-language Auillans et al. (2002) have actually defined
Topic Maps as “a meta-language for structuring raeta” (p.70). But if meta-data is
considered as a “bibliographic description”, thieis tonsideration is partial, because Topic

Maps ‘structures’ many other things as it has tsewn.

The reasons that make this possible have beenilegaon 4.1 and can be summarized saying

that Topic Maps has the capabilities of:

- representing the ‘vocabulary’ of the bibliograplanguages by extending them through
the use of a more flexible identification mechanisifty adapted to digital environments
and the Web,

- representing both the relational structures anu tmplicit relational semantics. Also the
extension of the latter one through the use of bolzaies to make explicit the non-
identified relationships of bibliographic languages

- providing mechanisms to carry out the functionshefsyntax in bibliographic languages;

and

% See chapter 2.2.2.1 for an explanation on howcthigept was interpreted from Svenonius. There is a

discussion further on.
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- representing both the relational semantics andioek structures implicit in the
categorial semantics of bibliographic languagescivis related to the ‘ontology’ of a

domain).

The most obvious conclusion for these facts is@sg@d by Garshol (2004), he referring to

classification schemes:

“A summary of the relationship between topic mapd taditional classification schemes
might be that topic maps are not so much an exderdithe traditional schemes as on a
higher level. That is, thesauri extend taxononbgsadding more built-in relationships and
properties. Topic maps do not add to a fixed volalgubut provide a more flexible model
with an open vocabulary. A consequence of thiBas topic maps can actually represent
taxonomies, thesauri, faceted classification, synorings, and authority filesimply by
using the fixed vocabularies of these classifications as a topic map vocabulary.” (Garshol,
2004, my emphasis)

Using this abstract level view (which at a firshigte may appear simplistic compared to the
complexities of a MARC format, or the DDC, justrt@ntion two) we could try to see how
this representation of bibliographic languagesoissible, and why Topic Maps is a
bibliographic meta-language:

As | explained in 2.2.2.1, the differences themieein document languages and work
languages are not in the entities they describeinduwow they describe them. For instance,
Pepper (2008a) states that “assigning metadatsturces is equivalent to making
statements abotwpics” (Pepper, 2008a). In this sense a descriptich®type property-
value would correspond to a document languagentiaies statements about any kind of
‘entity’, while a work language would serve as #teibutes for such a description. However,
work languages, to serve as attributes, have teradkescription” of its entities as well, but
not in the form of a property but of a semanti@agement. In a work language, the property-
values also exist, as in BT: ‘term’. But this isfuhe label for an internal semantics (the
relational) that is the one that gives sense ta@timstruction. As Garshol (2004) explains:
“Metadata only relates objects to subjects”, itstoearrange them (p.381). In this
perspective, any language that is used to desprdgerties is a document language. Any
entity can become a value, and any attribute caarbe an entity. For example, the

‘document language’ that describes a thesauruBTisNT, UF/USE, RT, Scope note
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The entities of a work language can be conceptsalba names (of people, as in author
languages; or of documents, as in title languadedshis sense, the rationale to model both

types of bibliographic languages with Topic Mapandabe:

- Modeling document languages with Topic M&ps
- Does the property have naming semantics? ----mbdéih Name
- Does the property have identification? ----modeVith Identifier
- Is the value of this property something which suljectin its own right or
something theisers of the systemwvant to regard assubjec? ----model it
with aTopic
- If not (the previous one) ----model it with ancurrence.

- Modeling work languages with Topic Maps

The rationale for this representation, as | collgenve, is the identification of the relational
structure and the relational semantics of the é&goaphic language. The best practice found
in the literature is to follow ‘design patternstfi@presenting work languages. This could be
(Figure 11):

- For author and title languages: Modeling the taatnstructure

- For subject authority lists: Modeling the synonyingrstructure

- For enumerated classification languages: Modehegéxonomical structure

- For thesaurus: Modeling the thesauri structure ¢iwhias been already done, as seen in
3.3.2.2)

- For faceted classification schemas: Modeling tleetled structure (which has been
already done, as seen in 3.3.2.2)

- For faceted thesauri: Modeling the thesaurus fsitaetture

- What follows after modeling the underlying rela@bstructure is an interpretation of the
different types of relational semantics: if theg &ierarchical, equivalent or near
relatedness:

- If they are hierarchical: the different types ofitairchies would define if using
the inherent relational structures of Topic Mapasgsociation typethat name

the type of association..

27 (Steve Pepper, personal communication, May 299200
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- If they are equivalent: Usdamesvariant namesndname types

- If they are of near relatedness: @ssociation typefor expressing the
underlying relations among the terms: the extendenging capabilities of
Topic Maps (as explained in 4.3.2.)

A general principle that applies for modeling witbpic Maps is “to represent the values of
properties as topics wherever possible, and thensasingssociationgather than
occurrencedso represent property/value pairs.” (Steve Pegpensonal communication, May
29, 2009). The more this principle is followed, there associative the topic map is.

This view at a high level of abstraction (represenentities, relations and attributes,
underlying relational structures and “reusing vagabes”) poses the question of what are the
implications and consequences of having a“biblipgra meta-language”, of what would be
the purpose of adding those vocabularies to ardiftemodel.

The obvious answers such as migration to digiteirenments, reuse of misused elements
(such as scope notes and other types of noteshttbns) appear as big advantages, but they

are nothing compared with the main benefit promisgdopic Maps: semantic integration:

4.3  Topic Maps as a common meta-language

Once documents, document languages, work lang@angkesonceptual frameworks are
represented with Topic Maps through the rationkady showed, they can be integrated:
topic types, topigsassociation types, associatiQuecurrences types, internal and external
occurrences, names, variant names, identifiersiestindicatorswill represent all the kinds
of things that exist in Information and Knowledggg@nization (i.e., it has the potential of
becoming the ‘ontology’ of the bibliographic realm this case in the sense given to it by

Sowa, 2000). All becoming part, in principle, odiagle sharable topic map.

The differences then between documents, documegtid¥ages, work languages and
conceptual frameworks built with the ‘document’aasenter are regarded from an upper level
as a single structure where everything (a propartsglue, a name, a note, a subject entry,

etc.) is possible to represent a®pic and become an ‘object’ of description in its own.

Combining all these languages is like combiningaditional library catalog with an

encyclopedia, where almost each single propergrred in the record is an access point to
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three different kinds of thing: information on theperty, connection with the same entities
that share the attribute, and to the informati@ouveces (both as entire documents —papers,
books, articles- or as fragments within those daenis). The ‘encyclopedia’ needs though a
conceptual structure, the ‘ontology’, that can wadie the types of things to be modelled. In

bibliographic languages this role corresponds ¢octitegorial semantics.

Topic Maps is known as a language for expressinglogies. Garshol (2004) says that they
are “created to be an ontology framework for infation retrieval” (p.378), and Pharo (2008)
for instance, defines it as a standard for reptesgontologies. However, as it has been

explained in 2.6, there are different meaningsoatology’.

In this case of Topic Maps as a bibliographic mateyuage, it refers to the ‘kinds of things’
present in the bibliographic realm, i.e. the easitiattributes and relations that are defined in
the conceptual frameworks. That is why, the categsemantics is the necessary bridge for
any representation of a bibliographic language Wipic Maps, and that's why the
conceptual models play the vital role of providthg ‘vocabularies’ for the types of entities,
attributes and relationships of the bibliograplieduages built with a semantic and logical

structure.

This meaning of ‘ontology’ is broader than the amé&erminological ontologies’. However,
in both cases, the representational leader in Eigwghould have Topic Maps on top,

according to what has been described.

Finally, the fact that Topic Maps is at a higheselleof abstraction, makes it independent of
any specific technology and then, in principle ediol be transmitted, reused and shared across
the space and along time.

Besides, one additional characteristic of Topic Map a bibliographic meta-language is that
it is an ISO standard. However, an area that i©btlie scope of this thesis, is how Topic

Maps could interoperate with existing standardsirfstance:

- ISOI/TC 37/SC4

- ANSI/NISO Z39.19-2005

- IS0 5127, Information and documentation — Vocakular
- 1S0O 21127:2006

- The Vocabulary Markup Language (Voc-ML)
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- eXchangeable Faceted Metadata Language — XFML Core
- SKOS - Simple Knowledge Organization System

Moreover, its ‘syntax’, XTM could be studied as nelcomparison with MADS, MODS,
MARCXML and simmilar XML languages.

Besides, the main problematic area for researchdameihow to represent the specificities of
each special KOS, that is, the different ways sabhstract structures have been implemented
in particular cases, how to ‘deduce’ and identify tifferent types of semantics present for
example in DDC, UDC, The Agrovoc thesaurus, andikies.

4.4  Enhancing Knowledge and I nformation Organization

The first potential application of Topic Maps tchance bibliographic languages is within
their migration to digital environments and to the Wel by using the current standards and
syntaxes to be machine-understandable. Colmen66%)2ound this adaptation to be one of
the main uses of Topic Maps (p.78). For instarmastlike “Tema Tres® developed in
Argentina for the creation of thesauri, include®as of its functionalities the exportation to
an XTM file.

Other possibilities are described:

4.4.1 Naming and vocabulary building

Topic Maps provides the task of naming and “mapmiages” with a flexibility that goes
beyond the possibilities offered by bibliograptaadguages and their equivalence
relationships. This capability, in conjunction widther Topic Maps capabilities, allows not
only the indication of thgariant or alternate names, but an explanation of whyetli@sns

are variants and of which type (e.g. “XML Topic Mdjs a variant of “topic maps” because
it is a “misnomer” of the type “obsolete term”).i$hs done through a combination of naming
capabilities angcope(which will be discussed later). Garshol explaims advantages of this

mechanism:

“This enables the creator of the topic map to aeéirkind of language for describing

names. For example, one could create a topic ¢ tnaps and give it the name ‘topic

Z8nww.r020.com.ar/tematres/
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maps’ (with empty scope), but also the name ‘toicigation maps’, in the scope
‘obsolete’. This would have the same effect aditB8&/UF construct in thesauri, or as an
authority file, but is more powerful, since one c@ywhythe term ‘topic navigation
maps’ should not be used. (The reason being, akeothat it is obsolete.) (Garshol,
2004)”

Another capability of Topic Maps related to thexitelity in naming is the use gdarameters
for variant names, which are sets of topics thatgige indications to machines of when to

select the most appropriatariantfor a certain task.

Finally, basing identity isubjecs and not in “nominal attributes” has one more egngnce:
every name can become an “access point” which allmere fluid navigation and use of non-
authoritative forms: this opens up possibilitiestfie combination of highly structured views
of organizing information (usually represented biyA), and the tendencies of bottom-up
approaches in building vocabularies. For instako&h, Lahlou, & Benoit (2000) created a
topic map to act as a “semantic interface to thmudeent collection” allowing navigation
through the different semantic classes that werated both from a pre-defined list of
categories and from the emerging topics in thewsrfp.272). For these authors, when text
collections are heterogeneous and do not corresjpociccumscribed domains, and when
they are dynamic and “loosely structured” (as i ¢hse of digital information), top down
classifications based on pre-defined categoriesrbednsufficient. In these cases, automated
classification, based on an inductive approachygmdo be useful (Folch, Lahlou, & Benoit,
2000).

User participation in so-called social tagging colok an additional use wvariant namesThe
combination of identification mechanisms that artha same time structured but flexible (for
instance, the use of ahentifier but with the possibility to attach any number afires to it
without hierarchies or preferences) makes Topicveamodel that favors less hierarchical
views biased to preferred forms of terms. Thisdactn also contribute to the consideration
of Topic Maps as a model that is in between thalligtructured visions of structuring
information in the Web and the vision of the Sobi&b or Sociosemantic Web, that is, to
combine bottom up with top-down Information Orgatian perspectives (expressed in the

form of folksonomies). The project Fuzzzy.cdlis an attempt to do this.

29 www.fuzzzy.com
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A consequence of this is that Topic Maps seeme tmdre suitable to be applied in domains
with blurred or not fixed terminologies. For examMi (2008), found that “Topic Maps is

[...] more appropriate for nonscientific fields thRDF/OWL because Topic Maps can
represent multiple meanings for each term and céd bomplex relationships among terms”
(p-?). Backman (2006) also found that in the hustamdomain the most predominant feature
is the presence of multiple variants of names,iartdat sense, Topic Maps could support the
browsing function among them while respecting teechfor interpretation by the user.
Backman (2007) showed how Topic Maps proved todaduliin providing context

information that could aid in the construction loé tmeanings of concepts, “which is in line
with the hermeneutic approach of the humanities?)(dn this sense, Topic Maps seems to
provide a flexible model that allows working withet structuring of information in domains
where there is no established terminology. It fetiés dealing with the problem that
Svenonius (2000) called “lexical indeterminacy&. iwhen a subject can be named but not
unambiguously defined.

It seems that Topic Maps plays a better role imeggnting knowledge for specific domains,
getting closer to the users’ natural language (@alkeno 2005, p.?). Some of these capabilities

of Topic Maps have already been put to practicé, \&®as seen in 3.5.

Sigel (2003) concludes that “knowledge structuesegresented in Topic Maps should be
sources and results of shared understanding pexeSsice understanding is open-ended, it
is a requirement that we can also represent inaampk partial knowledge.” (p.399). This
could lead to research into possible applicatidriGopic Maps in the process of “controlled
vocabulary building” to observe how Topic Maps dafges could aid in the “negotiation of

meaning” in a domain with non fixed terminology.

4.4.2 Extending bibliographic languages

Until now, it has been observed that the representaapability of Topic Maps of
bibliographic languages covers the flexibility iaming due to the use of the identification
mechanisms, the limitation of the referential seticanit also covers their relational
semantics, which can be not only exactly modelati Wwopic Maps, but enhanced and
extended as well. However, as explained in 3.3.¢hpability of Topic Maps (to represent
bibliographic languages, and specially work langsgs focused on their capacity to extend

96



relationships, which is cited as the main reasarotwsider them an “evolution” of existing
KOS.

This is because the LIS community had already adttbe need for this extension. Svenonius
(2000) for examplstates that “traditional guidelines for construgtsubject languages define
related-term relationships vaguely, negatively, Brahdly to include all semantic
relationships, except equivalence and hierarchyd, express clearly that “the breaking down
of generic related-term relationships into groupsore specific relationships would seem to
be inevitable in the general evolution of subjectjuages toward specificity and formalism.”
(p.160,162). Hjgrland (2006) also commented onribiessity of all bibliographic languages
to be enriched by term definitions, notes on tesage and the more defined relationships.

The Medical Sciences, for example, is one of theaos where explicit near-relatedness
associations are an urgent need (Hjgrland, 200&).&pplication where Topic Maps was
used for this purpose in this domain is explaime@kada et al. (2007), who used a topic map
to display the relations of the words used by nmeddiepartments.

Besides near-relatedness associations, hieraramneslalso claim for more explicit
statements: “Most seriously, perhaps, if the défertypes of hierarchical relationships are not
distinguished, any attempt to translate among séetassifications or simply to achieve
compatibility in retrieval is impaired” (Svenoniys,165). Backman (2007) also found that
the vocabularies in the Humanities are fully popedawith persons’ names and work names,
and those ones are not usually compatible withatlmegwhich keep subject terms) in the
sense that there is no meaningful way to map ti&rpresents one examplstating that it

will be a challenge to integrate for example theper name ‘Abildgaard’ into a thesaurus
structure that specifies the NT or BT for periodnes such as ‘classicism’ and ‘romance’
under the BT ‘modern times’ which has as the same tistorical time’ as BT, since
‘Abildgaard’ cannot have NT or BT. In Topic Mapssltould be solved easily with the use of

topic typedor ‘person’ and amssociation typ@amed for example ‘belonged to historical

%0 The original text is in Danish: “Det er en selvstdg udfordring, som det ses nedenfor, at skuliegrere
disse to hovedtyper af emneord i en samlet organgseprimaert fordi navne-emneordenes evne tihdga i fx
taksonomiske relationer (BT/NT) er omvendt promorél med deres preecision (periodebetegnelser

som ’klassicisme’ og 'romantik’ kan have 'nyere’ ts@wm BT, som igen kan have ’historisk tid’ som BT,
men 'Abildgaard’ kan hverken have NT eller BT)."d&ma n, 2007, p.37)
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period’; or, with the CIDOC terminology, using assaciation type ‘was born’ which will be
linked to artistic and cultural periods in history.

Lewenberger et al. (2006) applied Topic Maps in eliog the Getty Art and Architecture
Thesaurus, by dissolving its hierarchical composiinto association types that could express

the implicit semantic relations.

Equivalent relationships also suffer from this liation of bibliographic languages in

describing relations:

“See references are sometimes used to link antgrymhie grounds that antonyms
represent opposite points on a continuum scalethnod, really refer to the same concept.
However (again), the use of one device for multpleposes has the potential to cause
trouble. In this particular case it has the potrit cause serious miscommunication in
retrieval, to deteriorate precision, and to obgtttansparent linking.” (Svenonius 2000,
p.159)

In Topic Maps, antonyms would be considered agwdfittopics related by the association
“opposite of”. Besides, through the usesobpe it is possible to explain why a term is non-

preferred.

This capability of Topic Maps shows the promisimmggbilities for the improvement of
bibliographic languages. Indeed, thesauri (andlogies —‘terminological ontologies’) have
been considered to be enhanced by using expliatigaships through Topic Maps. Yi
(2008) insisted on the need for further developivegcapacity of Topic Maps in allowing the
expansion of thesauri by making explicit the asstbe-relatedness relationships. Garshol
(2004, p. 386) and Kongsbakk (2004) also deschilseidea. Besides, the effect of this
“expansion” that Topic Maps make of thesauri hasaaly proved to be useful in retrieval
systems by having a positive influence on “improg]irecall and making the search time
shorter for relationship-based queries than fos¢haf a thesaurus-based information retrieval
(TIR) system [...] The results of this study attesthie potential of Topic Maps-based
ontology to improve information retrieval systenrfpemance through better support for
associative relationships between terms belongirdifterent hierarchies by providing

explicit relationships among resources” (Yi, 2008).
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Nevertheless, extending bibliographic languagdhisisense would appear at a first sight to
be costly and difficult to implement: “mapping vaus types of related term relationships
from one controlled vocabulary to another can leaghassive intellectual effort to resolve
subtle differences between them” (ANSI/NISO Z3920®5). Pharo (2004) has also
manifested the need for research on the mechanesmgplement the associations that are not
hierarchical in subject languages.

However, even though the implementation would negadditional efforts, these are reduced
by the existence of vocabularies that can provaenalized terms for thassociation types

androle typeshat that could be reused (Sigel, 2006, slide B&yv examples are:

- There are several languages providasgociation typeserreault (1965, as
cited in Sigel, 2006) published a classified lisi20 relationships, including
proposals from various classification specialistshsas Ranganathan; and
Schmitz-Esser (1999, as cited in Sigel, 2006) cted@ controlled vocabulary
onassociation typesvhich was used in the Integrative Cross Language
Ontology (ICLO). The CIDOC/CRM which is inherentigfined to provide
“definitions and a formal structure for describthg implicit and explicit
concepts and relationships used in cultural hegithmcumentation.”

- Relator codes that already exist could be reusedl@sypes“The value of
this ‘role’ information becomes very apparent ghli of FRBR. We need to
regain the lost link of relator terms and codesun bibliographic records”
(Tillet, 2003).

- ‘Document types’ could be reuseda@urrence roles

Chen and Chen (2001) referred to these enhancem&btng a “relationship-centric
approach [which] should be highlighted as a keypnfavork for knowledge organization

theory”. Topic Maps provides the mechanisms forlemgenting it.

4.4.3 Merging and integration

Sigel (2000) sees that “semantic interoperabiiigydne of the main problems of KO, and that
even if any solution has proved yet to be “convig€ienough, Topic Maps could present
many advantages because it is a “tool with whiobmkedge structures could be maintained

more easily, and thus more time could be dedicaedrds better quality” (p.9).
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Merging is one of the mechanisms that Topic Magsents for the integration of different
semantic structures (bibliographic languages fstance). Merging is in the origins of Topic
Maps, which idea was to merge the different badikaufk indexes. What makeserging
possible is the establishment of common identificator topicsthrough the creation of
Published Subject IdentifieemndPublished Subject Descriptofar global (or shared in
particular domains) identification.

Pepper (2008) definesergingas the single most powerful feature of Topic Mdpsould
serve, in his words, for global aggregation of kremge, for information integration across
repositories, for sharing and reusing taxonommsafitomating content aggregation, for
distributed knowledge management, and global kndgédederation (Pepper, 2008).

The experiences described in 3.5.2 don’t reporli@p to have benefited from the use of
mergingas the standard defines the mechanism. It is lpledbiat the integration they
achieved was done through the creation of a stoglie map that served as a central point for
modeling and integrating the separate systems)diudf different topic maps than lately were
mergedMergingis also used into a single topic map, but thisfiomality was not reported

in the literature.

Johannesen & Pearce (2004) state that “one datalnsoelasy to share due to Topic Maps
built-in ability to merge.” And that merging allowsusing data from many projects: “It hence
becomes easy to create applications that are grandeale, reusing from other projects as
needed. You don’t have to wait for those projeatsreate import and export facilities.”

(Johannesen & Pearce, 2004)

The idea, although powerful in principle, has tingtations given by the establishment of
identity, not limited by the mechanisms of Topicpdaut by the semantics of language and

the problems of human (or machine) interpretation.

Sigel (2000) synthesize this: “with Topic Maps @ag express conceptual structures, but, of
course, Topic Maps do not come up with valid fustnategies. Without some background in
KO or comparable experience, naive merging willlei® a big pile of rubbish in which all

context will be lost” (p.?).
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Merging as aggregating is a simplistic view of maegnHowever, this problem is not
inherent to Topic Maps, and if the agreements arceptual models are in place, merging

would represent a promising capability for the gnégion of library catalogs.

For instance, Sigel (2006) sees that one of thenpials of Topic Maps for KO is the
aggregation of knowledge from semantically hetenegeis sources. This was used by
Farquhar & Bandholdtz (2003) who applied Topic Mapsreate a semantic network service
to “harmonize environmental information from natdand state authorities” in Germany.
The topic map allowed the integration of differerformation resources through the
integration of different vocabularies using a tomiap; those controlled vocabularies were an
environmental thesaurus, a national gazetteer mmth@ronmental chronology. The context
of the use of Topic Maps in a ‘semantic network’ aa enabler of the semantic

interoperability in the system architecture carséen in the following graphic:
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Figure 13: A Topic Maps system architecture
Farquhar & Bandholdtz (2003)

Johannesen (2008) also considers Topic Maps asiedrim to integrate different thesauri
and other classification schemes. This creaticassbciations between different metadata
schemas to allow interoperability was actually eebd and explained by Lourdi, Christos &
Nikolaidu (2007) who concluded in their study thadgveloping mappings with Topic Maps
mostly facilitates the semantic interoperabilitytioé metadata schemas, while OAI-PMH
focuses on syntactic issues” (p.210).
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Merging is not without problems. Bockman (2007) édaample relates this issue with the
epistemological problems of uniquely identifyindgcts, saying that even merging two

topic maps on the same topic the result may notelsessarily meaningful.

4.4.4 Context and user perspective

Scopds an element of the Topic Maps model specificddgigned to address those problems
of variations due to differences in contexts angjpectives. Svenonius, who didn’'t know

about Topic Maps when she wrote her book, expretssedeed as follows:

“A practical problem in exploiting perspective infioation for disambiguation purposes is
how to package it for users. Imagine a user, astastep in an online search, keying in the
work Freedom. Ideally, the system would behave dikgod reference librarian and
respond by asking the user “What kind of Freedomalomean —freedom of speech,
Freedom of the press, Freedom of religion?” it wlaelicit perspective information form a
universal classification and present it to users fnendly manner. The possibility of using
perspective information in this way has long beedaurstood but has been slow to be
realized in practice. There are difficulties. Orperiment which sought to exploit
perspective information in retrieval, produced dimconcerting finding that users did not
find it helpful. But this may have been due nottte information but to its manner of
presentation. In any case, work needs to be doharteess the disambiguating power of

traditional classifications for use in online retral.” (Svenonius, p.153)

The experiences reported to date, however, onlyw stpplications oscopein the context of
corporate cultures in an organization and in modual systems. In the first case, Garshol
(2004) explains thatcopewould allow users to see in their profiles theefprred
terminologies from a set of vocabularies comingrfrdifferent organizations or bodies. In the
second case, Lixin and Zhongyi (2008) followed $heme approach in creating a cross-
language information retrieval model using TopicggaGarshol (2004) also points to the

possibilities ofscopefor multilingualism in applications:

“Since topics representing languages can also é@ as scopes [tjhus we could give the
topic for topic maps (English) the name ‘emne k@Mrwegian) and have the system

display the names in the user’s preferred langu@igee scopes consist tipics it is up

102



to the creator of the topic map to define their damguage for describing tmamesof
subjects)” (p.?).

The most interesting implication sEopehowever, is its use in combination with the
identification mechanisms of Topic Maps. To thesiion of ‘what happens if there is no
agreement in different domains in thigbject descriptorone could think on the possibilities
of expressing variations in conceptions and defing according to authors, tendencies or
movements, as well as in their changes in timepid &aps can be employed to express both
contradictory discourse community views and subjeetadata for knowledge repositories”
(Sigel, 2003, p.386)

One of the building blocks of the Scriptorium pijé~olch, Lahlou, & Benoit, 2000) was the
use ofscope It was used to express “the limit of validityafopic” within a certain context.

In this project, the context was defined by théedént groups of “semantic classes” (defined
as topics) that were produced according to thewfft text sub-corpus, from which different
chunks were formed. Within each of them, the tahiaracteristics (hame, occurrences and
type) were limited by the scope feature. Vasalém §2006) explains as well the use of
variant namego allow users to use natural language in therdees in an integrated catalog
to favor “research success”. The experience algoeorto help “user education” in the sense
that users can be brought, through the topic maphe “correct” ways of spelling and

naming.

Scope is not mandatory though, and names withaytesare considered to have unlimited

validity for the users of a specific topic map.

According to its founders, Topic Maps doesn’t assuamaive view of theubject uniqueness
principle, but a possibility of expanding possiitls for expressing the views of conceptions
in different domains when these touch a certainmmompoint. (Newcomb & Biezunski,
2003).

4.4.5 Topic Maps and the bibliographic objectives

Following there is a synthesis of the capabilité3 opic Maps to aid the accomplishment of

the bibliographic objectives that have impactedimfation systems such as digital libraries:
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4.45.1 Finding

In a LIS perspective, “finding” is mainly conceivad an activity to locate items of which
some criteria are known. This criteria have traadiéilly corresponds to what is called an
“access point”, which is constructed based on tirenalized forms of names. In current

catalogs, searches are also performed in theeftldf the bibliographic records in an ILS.

Traditionally, “finding” presupposes that certairiarmation (metadata) is known about
works, editions or items that are searchedojiic mapssince anyopic can be an “access

point”, there is no privileged metadata, and &opic can be considered as such.

In Topic Maps, and according to Pepper (2008a)fitttability problem is produced because
much existing metadata consists of simply stringes: Following the principle of modeling
subjectausingassociationsnstead obccurrencesthe navigability increases and thus, the
browsing experience. Yi (2008), for instance, shiwew collocation produces an effective

and efficient searching (p.1898).

At the NZETC, for instance, the finding capabiliizought by a topic map is described as
“accidental knowledge discovery” and as a suppmrekploration (Tuhoy, 2008). This is an

illustrative example from that application:

“The National Library of New Zealand hosts a falkt archive of the Transactions and
Proceedings of the Royal Society containing Newlatehscience writing. By linking
people topics in the NZETC collection to articleshered in the Royal Society collection
it is possible to discern an interesting overlaieen the 19 century community of New
Zealand Pakeha artists and early colonial geolegistl botanists” (Stevenson, Tuohy &
Norrish (2006, p.2)

For specific searches, that is, by known items,id dfaps provides a query language, called
TMQL, which can facilitate the formulation of coneplqueries based on the richness
expressivity of thessociationsPortal Federation with TMRAP (Topic Maps Remotxéss

Protocol) is another possibility for findability thi Topic Maps, as well as the full text search.

Other options found in the literature that show hicapic Maps aids the findability objective
are: the experiences on access to codified texigjvallow the Integration of metadata and

content.
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Besides, as it was explained before, Topic Mamswallall knowledge representations in LIS
to become searching KOSs instead as indexing K@&cBing thesauri, for instance,

represent enormous improvement for searching amdding:

“In other words, your thesaurus can become a tanal providing a new way to navigate
and gain access to a potentially enormous voluntemtent. A major advantage of the
searching thesaurus is that its development andtera@nce costs are essentially
independent of the volume of the content. On therhand, it does put much greater

demands on the quality of equivalence and mappiMgtville, 2007, p.212).

The Topic Maps view of “finding” represents a miglgloint between highly structured
models and the full text approach. This has leasgociate Topic Maps with the idea of a

more semantic web for example (see 5.2.3 for audgon).

4.4.5.2 Collocating

In a Topic Maps perspective, collocation meansésgnt all the information related to a
topic in a single location (web page for instancéhie context of digital information).

In Topic Maps, collocating is the principal meaysatich finding is achieved. According to
Newcomb (2006), the most basic thing about Topip$/a that it allows having “one subject
per virtual ‘location™. Collocation has to do withow to aggregate statements (assertions)
about the same subject from different resources| ar the potential of providing new
(semantic) knowledge services and products on {&igel, 2006). Yi (2008) showed how
the collocation of information can be improved higlimg semantic relationships through

topic maps (and in general, through the use oflogtes- (p.1898).

One of the creators of Topic Maps used to tgdicsas “binding points”Topicsare basically
a “collocation points”. Identity is the mechanishat Topic Maps provide for collocation, as
it is explained in 4.1.1.1). In principle, sincepio Maps is a structured way to represent
information as opposed to the algorithmic key waedrch proposed for non ontology based
information retrieval systems, it is meant to hadjhieving collocation and precision. As
explained before, bibliographic languages accornhghg collocation objective through

vocabulary control (Svenonius, 2000, p.88).

105



Sigel (2006 and 2003) refers to this objective api€ Maps as SLUO “Subject Location
Uniqueness Obijective”, i.e. the semantic integrati@at consist in making accessible from

one single location everything that is known alegiventopic

4.4.5.3 Navigation

Navigation is at the heart of Information Archite, says Peter Morville. In the origin of the
Topic Maps standard there is a goal to enhanceyaaon. Its original name was “topic
navigation maps”. The fact that in Topic Maps etleng is or can be tpic, and that each
topicis an “access point” makes possible to integrateepts and descriptions providing

facilities for a non hierarchical browsing.

Referential semantics is one of the keys to enadlegation: Garshol (2004, p.388) and Yi
(2008) agree in the fact that navigation is aidedugh an enriched relational semantics

(making explicit the associations between concepts)

The navigation of bibliographic records is explaime 3.6. where one of the main
conclusions is represented by Pharo (2004) andBaicK2006, 2007) who describe how the
use of a topic map in catalogs would allow the sisemavigate bibliographic records through

the integration of different vocabularies and/aabtays.

Oh (2008a) demonstrated as well how a topic mapébagstem enhanced its navigation
possibilities: among other advantages it requirgetsito use fewer clicks and less browsing,
the information structure was more detailed andifpewell structured and related, the users
could find all the relevant and related informatinrone page, and serendipitous findings

were well-supported.

Topic Maps was also used as a way to allow thegadioin through topics or subjects of
structured full-text materials in a digital collest (Stevenson, Tuohy & Norrish, 2008). Peter
Morville’s ideas of “findability (wayfinding, navigtion and retrieval)” and “structured
serendipity (the value of unsought finding)” wemesgpible to achieve through the use of Topic
Maps. The navigation goal was achieved due to dpalgility of Topic Maps to allow making
explicit the implicit connections and cross refeemnbetween books and papers. The topic
map “provided a meaningful structure based onweald entities through which the user can
explore the rich content in the collection and fatter relevant online resources” (Stevenson,
Tuohy & Norrish, 2006).
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Svenonius (2000) recognizes this as one essebjedtose of bibliographic systems, and says
that it “calls for creating all useful associativails among documents” (Svenonius, p.23). In
this sense, the navigation objective would be agdisimed if integration is achieved:
integration among bibliographic languages, and ajrmbliographic systems. As it was
shown in 4.2, Topic Maps, as a common meta-langoadess possible this integration and

thus, the navigation.

In conclusion, this is the objective best served bgic Maps to bibliographic systems, as a
result of the collocation objective. Both navigat@nd collocation facilitate finding objective,

which is also complemented by query possibilities.

Navigation is the result of structuring relatiokabwledge, and to the fact Topic Maps
creates what Bowers and Delcambre (2000) calleiperimposed information” structure
“which is a layer (the superimposed layer) of ddteced over existing information sources
(the base layer) to select, combine, highlightpseimpment, and provide additional links among

selected information elements within the underlysngrces”. (p.?)

4.45.4 Choice

This objective serves the purpose of distinguishietyveen two or more entities with similar
characteristics Also called “discrimination”. Digjuishing among similar resources is
nowadays one of the main concern in the creatia@oon€eptual models for library catalogs.
To allow users to discriminate and select, theedéfiices between works, expressions,
manifestations and items have to be implementeatalogs for the clear discrimination of

documents.

The use otfopic typesn topic maps would make possible the creatioraoéfed structures

which allow filtering according to diverse criterighis is the tendency of ILS nowadays.

4.4.5.5 Acquisition

This objective comes from the idea that bibliogia@ystems (specially document languages)
serve the purpose of locating items. However, aigom can be both digital or physical. The

use ofoccurrenceandsubject locatorprovides this acquisition capability.
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Due to themergingcapabilities of Topic Maps, federated searchesldidgraphic records
would make possible acquisition at a broader scale.
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5. Discussion

5.1 Methodological discussion

The consequences of doing research on a concepiaftaroad and comprehensive
perspective within a limited time frame presentiobg methodological limitations:
conceptualization, data selection, data analysis varification are the most important ones
that may have impact in the findings of this thesis

For instance, applications of Topic Maps to Infotiora Architecture, a flourishing discipline
tightly related to LIS, needed to be left aparte Bame happened with the uses of Topic Maps
in education and research, which is also an aféautily separable from LIS, especially in

the context of academic and school libraries.

Besides, LIS as a discipline lacks agreed-upomdieins on some of its existing and
emergent concepts, and it touches many other dirsespand transcends to global and
political realms. On the other hand, the Topic Mesimunity is still in formation and not
consolidated enough to present consolidated viewsome important issues. Its only official
documents are the Standards, and those, besid@stésviodel (TMDM), are closer to the
Computer Science domain and thus not always pestilirasp for the author of this thesis.
Because of this, keeping the scope focused on Téajes within LIS was a difficult task to

achieve and represented a difficult limitation twdt be reflected in this work.

Moreover, there are more methodological implicationpresenting a ‘state of the art’ on the
placement of Topic Maps in LIS: for instance, tlaadselection was limited by the lack of
documentation or dissemination of the implementeérperiences as well as in their
visibility. The sources were of different natureagh as blogs, mailing posts and conference
presentations), which presented incomplete or resifi@ble information. Some of the most
representative sources were in languages thautheraof this thesis couldn’t have potential
access to, as Danish, Norwegian and Chinese; and soGerman as well that couldn’t be

explored at all due also to time limitations.

Regarding the data analysis, as mentioned in setti5, | used in this thesis a software for
qualitative analysis, called Atlas.ti. The mainse was to codify the texts and audio

materials (recordings from conferences and leciutesdentify topics of interest and create
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families of codes which were meant to serve toterdee categories for analysis. Besides, to a
certain extent, it was used to write memos for olag@ns on quotations and codes that were
used in the initial steps of the analysis. Modelingcepts and relations with a topic map
would have served, in principle, for the same psepihat was served by Atlas.ti, that's why
my initial methodological design included the creatof a topic map for data analysis.
However, due to my limitations with no previous expnce in using a topic map for GT, |
couldn’t build one for this work. This would havedn ideal both in a qualitative approach to

research and in an exploratory study as | defihbdfore.

Additionally, the misunderstandings in the word ploMaps” — which is frequently
associated to “concept maps” or other kinds ofalisepresentation of information —
generated noise during the research. In the samaanahe user-display in many Web sites
that claim to use Topic Maps often don't differrffrathers that use a different model or
technology, which presented difficulties in thentfcation of actual applications of the
standard.

Finally, one of the most representative sourcesmir in this research is the lack of
possibilities to compare Topic Maps with modeld fiv@vide similar solutions to the
problems that Topic Maps addresses, such as RDfacéahis limitation, | made the basic
assumption that Topic Maps has some advantagesayslto do things that are not possible
to do otherwise, and that Topic Maps and its famiflgtandards provide all the mechanisms

to accomplish its main propositions.

Lastly, the ethical considerations of presentingtae of the art’ on the placement of a
concept, model or technology into a broad and cimgngdjscipline such as LIS is something
implicitly unachieved. This purpose made the autifdhis thesis hesitate in stating opinions

and undertake a frenzied search that obviouslydediube finished.
5.2  Additional remarkson Topic Mapsin LIS

5.2.1 Global identity

Identification in Topic Maps (section 4.1.1.1.) dadone on a global scale. In this case, the

subject identifierswhen unambiguously referenced for the purposetefoperability, are
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known aspublished subjectdVhen they are shared for use through the Web, réspective
subject indicators are known gsublished subject indicatdrer PSis (Pepper, 2008b).

MLA are by nature institutions meant to exist imperation and thus, attempts to identify
bibliographic entities on a global scale have gomdor years. For instance, just observing the
suggested values for the element ‘Identifier’ & MODS standard (hdl, doi, isbn, isrc, ismn,
issn, issue number, istc, lccn, local, matrix numbeusic publisher, music plate, sici, uri, upc,
videorecording identifier, stock numB8 the Authority Record Number (ARN) used for
authors, or the Library of Congress Control Numdrelt CCN, are a few examples of the long

history of identification mechanisms attempted witthe LIS domain.

There doesn’'t seem to be a way to achieve unifgrrard this is perhaps not desirable. Even
though the mechanisms for common understanding aeed for cooperation and sharing,
keeping the differences and attending to the neegarticular user groups is the primary

mandate of each MLA institution in the current @xtt Both are part of the same mandate.

However, at a first glance, the mechanisms proptmadergingin Topic Maps seem to
claim uniformity and single views. For instances gubject identifiers, as defined in the
TMDM, are the basis for merging. And the basic ¢tatts of Topic Maps claim for

‘uUnambiguous constructs’ as it was seen in the@thictory concepts.

The idea, however, behind the usd’&isis a possibility for the negotiation of meaningee
though the base fanergingis thesubject identifierthese don’t have to be unique, and people
can decide whicBubject identifiewould be more suitable (according to differentauities,

i.e. a subject identifier from The Library of Coegs or a subject identifier by another
national system). Since tlsebject indicatoiis shared, it is possible to decide whsthpject
identifier suits the needs of an institution, or of thergingduring certain conditions or

specific purposes.

The identification problems in LIS representedha tdocument-centric view’ could give
some clues to understand how to apply the pringipfesubject indicators: “the assignment of
standard numbers, particularly by publishers, isrofoo casual to permit their being used to
organize information effectively” (Svenonius, p.9B) a Topic Maps view, the standard

numbers assigned by publishers are only one ammrega different possibilities to choose a

31 http://www.loc.gov/standards/mods/mods-outline lkidentifier
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PSl,and the interested parties in interoperating wouly have to decide on the basis of
which identifier the merging will take effect. Omet other side, the publisher of tB&l,in

this case the ‘publishers’ would have to desciibédisclose’ in the words of Steve
Newcomb (Newcomb & Biezunski, 2003), in their scophy it unambiguously identifies the
subject in question. Unambiguity is also a matfescope.

The Topic Maps community and family of standardsvptes the mechanisms for this
negotiation of meanings and (selection) of idegsitiuntil now some best practices can be
observed in the “Core subject identifiers” presdrig the Standard for its identified terms,
Ahmed (2003) with its “design patterns” which afgovide thePSisthat would allow the
sharing and reuse of representational structuresdatologies): The Published Subject
Indicators recommendation from OASIS, the Ontop&$és service, and the recently
launched Subj3ct: A Subject Identity Resolutionviser.

Mergingis the reason why Topic Maps was created, injtiafi a small scale, but soon
realized as a mechanism that could scale. Sinc@ @@@én it became a standard, the
principles of global identification were an inher@art of its idea, and usually it is
inseparable (although is possible to do it in pcagtfrom associating it with applications at a

global scale. Sigel (2000) expressed it better:

“Topic Maps could be helpful, because they allovdédine structures independent
from and across the original documents, they suporore formal definition, they
are open for alternative views, and they make boHative work on evolving

structures possible.

Thus Topic Maps could be one apt IT that fits idtause’s layered model of
information provision in which no longer a centaglency exerts its authority in
subject indexing and vocabulary control upon agentmcated lower in the hierarchy,
but in which a group of partners co-operate. Sustredegy does not result in uniform
metadata, but leads to layers of heterogeneousiatataith different quality control
procedures. Intellectually controlled high-quabtybject schemata lie in the heart of
those layers.” (Sigel, 2000, p.8)

Topic Maps is a model that allows collaboration paned to other models which allows

transfer.
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5.2.2 Subject-centric computing

Garshol (2004) and Pepper (2008b) envision a uiergsdown in front of an interface, able
to start queries to it by the question ‘what olgesnte about subject X?’ (Garshol, 2004, p.?)
rather than by opening specific applications onushoents, or searching for specific titles
and/or authors. In computing, this view has bedied&subject-centric computing”. There
are for example subject-centric wikis (topincs)] anbject-centric blogging, as well as
proposals to create subject-centric personal irddion management systems or desktops
(Pepper, 2008d).

This view has also been described aai@digm shifin computing (“subject-centric
computing”), similar to that represented by objedented programming in the 1960s and
“70s (Pepper, 2008d), and as a “new Web paradidponcKeneder, Steiner and \W,&001).

According to Pepper (2008d) the document-centrpr@gch is represented in the Memex
idea of Vannevar Bush, who despite his insight itf@rmation needs to be organized “as we
may think” (i.e. associatively, in terms of conpproved unable to envisage a truly
concept-centric technology. Bush'’s ideas inspitegdfield of hypertext and its visionaries
(including Doug Engelbart, Ted Nelson, Bill Atkimgand Tim Berners-Lee, the inventor of
the World-Wide Web); but the Memex itself, accoglto Pepper, led them away from the

subject-centric alternative.

In the vision of subject-centric computing, theustures used to organize documents, such as
folders, hierarchies, and description, are charigesitructures and applications that allow the
searches to begin with concepts and facts whick helated information and objects (among
them documents) to inform the results. Besidesapication of the idea of Topic Maps to
computing, there are also different ways to appty Social software and Web 2.0 initiatives.

Fuzzzy.com is the most cited example.

5.2.3 Semantic Web

The literature on Topic Maps and LIS seems to agrethe fact that Topic Maps is one of the
enabler technologies to achieve the idea of thend@dic Web”. For instance Adams (2002),
Bokman (2006), and many others, give Topic Map$ sumle. Fith (2002) for example
states that “One of the core ideas behind the Seerdfeb is the creation of machine-

113



processable relationships between resource idenstifURI's). Two often discussed ways of
representing those relationships are RDF and Tidpigs.”

However, this identification is problematic. On thee side, the Semantic Web —SW- with
capital letters is one of the activities of the Wa@ international consortium that develops
standards and guidelines for the Web. On the dthed, Topic Maps is an ISO standard
whose purpose is to represent information aboustueture of information resources
(1ISO13250). Both ideas began in different commasitat different times and for different

purposes.

However, both RDF (the Semantic Web syntax) and Xié Topic Maps syntax) became
official as respectively a W3C recommendation amdiSD standard in the same year, and
their similarities didn’t pass unnoticed by the tammmunities. Pepper (2008c) tells the story
of this link and how at some point choosing oneralie other was a desired purpose for the
future of the Web.

However, Topic Maps and the Semantic Web (thidioglas referred often as ‘Topic Maps
and RDF’) have a different scope and are madeiffarent purposes, among one of them, to
serve for organizing information in the Web. RDRnadl can be used for non Web related
purposes, and that’s the reason why both Topic MapsRDF are usually encompassed with
the term “Semantic web technologies”.

What is behind this encompassing term is an ideatabhe need to apply to the Web some
Information Organization principles that would allonore structured searches and results, as
opposed to the searches done through word-basedhiakidg algorithms. Tim Berners-Lee,
the creator of the W3C and the person considerée tbe inventor of the Web, published in
2001 an article in the journ&kientific Americanvhere he said that “The Semantic Web will
bring structure to the meaningful content of Webgsa creating an environment where
software agents roaming from page to page canlysaalry out sophisticated tasks for

users.”

Here is where Topic Maps fit in: the idea of thelWleat can use ontology-based systems to
give structure to the Web. Since structuring infation is one of the main purposes of
Information and Knowledge Organization, the LIS coumity has started to adopt those
‘semantic Web technologies’ for these purposes,adsmlthe RDF and Topic Maps
community have looked at its historical principfesapplying them in their visions.
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Both the approaches to solving this vision andvie®n of a semantic Web itself are
problematic and have been criticized: Shirky, 2808 Veltman, 2004, for instance. Research
on the semantic Web abounds in the different conitiegras well as within the LIS
community, for example, on its role and the imgiima of these technologies for its theories

and practices.

Even though the differences between RDF and Togpdvere not within the scope of this
thesis, it is important to remark that they arehhjgnteroperable due to task forces that have

worked for this purpose.

What the literature on Topic Maps in LIS seemsgrea upon (and this is explained by the
fact that the literature comes either from the €dgaps community or by people in the LIS
community who have adopted Topic Maps) is that ¢dp@ps has advantages over RDF
(Garshol (2002; Yi, 2008; Tramullas & Garrido, 20@8, 2009 and Tuhoi, 2005). The main
reason for this consideration is basically the apph tosubjectanstead of documents, and
the inherently richer semantics of Topic Maps asoael over RDF due to its simplification
of relations and identity mechanisms that are c@rsid problematic in representing
knowledge. Direct vs. indirect addressing seenmygh, to be the main differential

characteristic.

Tramullas & Garrido (2006) for instance, decideddopt Topic Maps because of its
“structure and syntax [are] more modern” and beedtus a more “flexible and abstract
paradigm”(p.2). These authors found in the develeqnof their application (Potnia) that

even though Topic Maps and RDF are interoperabllkearsense that it is possible to represent
RDF structures through Topic Maps, the other wapr@senting Topic Maps into RDF)
represents a loss of the semantics. The authoisgpm@tify the details of this conversion, but

the literature on the interoperability of Topic Maand RDF gives account of the reasons.

Tuhoi (2005) considered also that “Topic Maps drigher-level” than RDF, including a few
extra features”. Oh (2009) concluded in his prqtetdevelopment and study that “TM
implementation is relatively easy compared with RDW/L so one can expect a better return

on investment.”

To conclude, one remarkable conclusion that ha$igatpns for Information and Knowledge
Organization was made by Yi (2008) while compaiiiogic Maps and RDF/OWL in relation

to their possible application domains:
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“While RDF/OWL is optimal for making inferences altonformation, Topic Maps is
better for finding information. RDF/OWL is suitalfier the physical sciences or
biomedical domains, where terms are less ambiguumysgever, as terms from the
humanities for social sciences have multiple meggjimaking inferences using
RDF/OWL is not an easy task. Topic Maps is theeefapre appropriate for nonscientific
fields than is RDF/OWL because Topic Maps can msgmemultiple meanings for each

term and can build complex relationships among $efMi, 2008)

However, one of the limitations of the applicatmiilopic Maps in MLA, instead of RDF, is
that precisely because the focus of Topic Map®ispecifically the Web, the solutions and
implementations are often reduced to specific domar not widely distributed and
disseminated through the network. That explaingd¢hsons why initiatives such as Linked
Data appeal more to the LIS community. However,Tibgic Maps community is starting to
develop similar strategies to make its solutions perspectives widely accessible. For
instance, at the time of the writing of this the3ise Ontopia Knowledge Suite (OKS) for

creating topic maps was under discussion to beapae source.

The Simple Knowledge Organization System (SKOS$ an application of the Semantic
Web technology RDF to knowledge organization syst@l©S). However, in the literature
on Topic Maps in LIS there no existing research feasd on the comparison of Topic Maps

and SKOS from an Information and Knowledge Orgarioneperspective.

Some authors refer to the inherent advantages GfSSkcor instance, Sigel (2006) says that
“SKOS provides a model for expressing the basicciire and content of concept schemes
such as thesauri, classification schemes, subgaatihg lists, taxonomies, ‘folksonomies’,
other types of controlled vocabulary, and also ephechemes embedded in glossaries and
terminologies” (Sigel, 2006). Sigel defines allsbeéconcept schemes” as semiformal
ontologies that can be represented through thefuSKOS, in which purpose would be “to
bring the worlds of library classification and Wiglchnology together” (p.?). However, these
statements are also valid if applied to Topic Mapd more research on their similarities and

differences is required.

SKOS is being used already in libraries, for instaat the Deutsche Nationalbibliothek,

where it was used to represent the Dewey Classdit&ystem.

There is a Topic Maps ontology for monolingual thesbased on SKOS (Pepper, 2007).
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6. Conclusions

6.1 Summary and main findings

The purpose of this research was to present & ‘sfahe art’ of the placement of Topic Maps
in Library and Information Science through an estea literature review, creating at the
same time a synthesis of their main concepts aptbaphes from a Knowledge and
Information perspective, represented by Elaine 8mrs’ Theoretical Foundations of
Informaiton Organizatiorand some of the concepts of Knowledge Orgnizaiitws thesis

intended also to present both a conceptual andadtical framework for future research.

The qualitative study was undertaken with a Grodnbeeory approach to concept analysis.
One of the main elements of the research processheacreation of a conceptual framework,
which served as the central point of referencearfapping terminologies and building

interpretations.

The literature reviewed consisted of more tharysixicuments, which included, among
others, journal articles, conference presentatmmspapers, student reports and thesis, and a
book chapter. Besides, this was complemented withhmation obtained from mailing lists,

blog postings and websites.

As observed in this literature, Topic Maps happense the trigger of many issues that are
the current concern of the LIS community. Howewer, enough research was found
exploring how the standard has been incorporatedlie concepts, models and practices of
the LIS discipline. It showed, however, that theothedge Organization discipline is the
main one in considering Topic Maps from a theoetferspective, integrating it into the
Information Science tradition. On the other hahe, Topic Maps literature claims that the
Standard presents capabilities to be positionadhégher level of abstraction and application

than the traditional systems in Knowledge and imi@tion Science.

The main principle upon which Topic Maps claimgliffer from the bibliographic tradition is
their ‘identity-based’ mechanisms (URI) as oppotethe ‘name-based’ mechanisms used in
LIS for achieving identity and collocation. Howey#e principles behind these claims were
not found to differ radically in their purposes.€lbasic difference is that their respective

mechanisms belong to different “ages” of technolagg respond to different needs given by
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the context of the digital environments. Besides;es Topic Maps is at the level of abstract
models, its openness regarding the specific voeaiesl make possible the reuse and
integration of representations that are at a Idesl of abstraction, and that are based on

“authority name” mappings.

This abstraction and its full adaptation to diggavironments and the Web allows it to be
considered as a model that builds on principléstdgration’, ‘cooperation’ and ‘sharing’
both on small and on a global scale throughoutWle®. The URI identification mechanism
of Topic Maps is what makes possible the repretientaextension, but mainly the
integration of separate bibliographic systems agthesauri, classification schemes,
metadata schemes, and term lists. This capalsldijitates the integration of documents,
work languages, document languages and concepamaéivorks into a single mechanism
where every element represented can become arsgumes, a point of connection with other

elements and an “information resource” on its own.

This encyclopedia-like characteristic of Topic Mags a superimposed information layer
over documents and their representations in theéa8n, would make it appear as a very
promising technology. However, there was no strevigence that the LIS international
bodies that dispose rules and standards are coimgjdepic Maps in their concerns or

programs of bibliographic control.

On the other hand, various applications show tlo@icd’Maps is suitable for the
representation of KOS, for integration of ILS thgbwocabularies, for FRBRization of
library catalogs and, especially, in the field ajil libraries in the Digital Humanities for

representing TEIl-encoded texts.

The most representative experiences in those aeeas to be the prototype developed at the
National Library of Korea for FRBRizing its MARC-bed catalog, The creation of a digital
library for the Finnish National Gallery, the medigal integration achieved at the folklore
collection of the Department of Greek Literaturéhegt University of Athens in Greece and the
prototype for the integration of separate libraygtems through their vocabularies at the

Danish National Library of Arts and Architectureeaso promising developments.
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However, the New Zealand Electronic Text CentreENIZ) together with The Swinburn
Project at Indiana University is the most consd&daapplication of Topic Maps found in this
research. Both are in the field of Digital Humagstand have used Topic Maps together with
TEIl-encoded texts, for many different purposes. pitogects are consolidated and mature,
and seem to have guaranteed their sustainabildygeswing by showing positive results.
Topic Maps seems to present significant advantbayeglkese specific and semantically rich

domains, since the elements can be carefully asctetl and intellectually mapped.

Subject guides are reported as a promising aremali-scale applications, and the

integration of MLA as the most ambitious one. Taidr one is considered possible through a
topic map that addresses the metadata interopigyabyibblem at different levels. The main
obstacles for these applications to be implemesgedn to be in the limitations of existing
records, and in the implications of intellectuajugements of identification based on

meaning, as in the MLA integration project.

From an LIS perspective, Topic Maps appears to devalopment aligned within the
tradition of Knowledge and Information Organizatiomt completely adapted to the context
of the Web and the digital environments, not asafrtee traditional Knowledge
Organization Systems or its evolution, but as #dgbaphic meta-language, able to not only

to represent them, but to extend them and integjnete all.

This places Topic Maps on the borders of the LEgigline with Knowledge Representation
and Computer Science, where LIS conceptual mod&ystipe role of intermediaries by
providing the ontologies to represent all the ‘kiedge representations’ of the bibliographic
universe. As with any other technology, the hunraahiatellectual effort is (still) needed. But
the associativeness of the Topic Maps model seets tloser to an associative way of
thinking that documentalists and librarians (irfetént perspectives though) have had

through the years.

Elaine Svenonius said that one of the central ahi®r book was “to integrate the disparate
disciplines of descriptive cataloguing, subjecttzjuing, indexing and classification”
(Svenonius, 2000, p. xi). She presented the imteié foundations for such integration, but
didn’t consider how this could be done in the cahtd the Web and digital information.
Topic Maps, as a model, shows related interestsidBs, as a family of standards that are

based on XML (the bibliographic syntax of the Wehj)plementation of this aim is possible.
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6.2 Further research

Exploring the placement of Topic Maps in LIS haswh that it is not just an application or a
tool for solving clearly defined problems or reguirents and that, on the contrary, it triggers
a discussion of those problems and challengesenher the way they are approached and

reflected.

For that reason, the work and research on TopicsNtaplS is just starting and most authors
point in directions that are research areas om tvem (Yi, 2008, for example, presented an
inventory of these areas). This fact seems to irttpdy there is a need for a theoretical
framework to guide and also integrate the dispaegearch and working efforts on Topic
Maps in LIS.

Prof. Joseph Tennis recently presented to the K€&dated community a classification of
Knowledge Organization research situated in a rttetaretical framework Tennis (2008).
This framework, according to the level Topic Magsupies in LIS (as it can be seen in the
concept map) would be suitable within which to pl#te many concerns that arose with the
potential of being future areas of research bothtaeoretical and practical level.

As Prof. Tennis noticed, perhaps the need for aemmal organization like this one doesn’t
appear to be so obvious, but I think that it wilke possible an overview of the issues of
concern on the placement of Topic Maps in LIS andi¢ntify research needs. It is of course,
as Prof. Tennis also stated “a naive classificgaghtol 2003), one created in order to
demonstrate extant knowledge, with the hope crgaté@w knowledge as a byproduct.”
(Tennis, 2008, p.103).

Prof. Tennis also concluded with the fact that K€cdurses overlap and diverge with similar
ones, such as ontology engineering and Informaiichitecture. His proposal for a KO
research framework is divided among epistemoldugoity, and methodology plus three
spheres of research: design, study, and critiqoiéowing there is a chart on the research

topics on Topic Maps and LIS in the framework deseuby this author:
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Table 2: Theoretical framework for research on Todiaps in LIS

Tennis (2008)

Theoretical approach

Specific appro&c

01 Epistemology

011 Epistemic Stance

012 Knowledge Claims

013 Assertions about Reality
014 Our Ability to Know
Reality

015 What Knowledge of Realit
Means

016 Acceptable Sources of
Evidence in Creating
Knowledge

017 Acceptable Findings

The Epistemological
assumptions of TMs

Theoretical roots of TM

TM and representation o
knowledge

TM and language

f

Knowledge and knowledge
creation in TM

The TM approach to
language

Semantics and constructior
of Meaning in TM

Topic Maps and Knowledgg
Management

02 Theory

Topic Maps as a
“paradigm shift” (shift
theories)

“Document centric” vs.
“subject centric”

Subject centric computing

03 Methodology

Ontology design with TM

031 Techniques Classification with TM
032 Contingencies to - TM and KOP
Epistemology Indexing with TM
Cataloging with TM
- Representation of
bibliographic languages
with TM (design patterns
- How to build KOS with
Topic Maps
- How to build
bibliographic systems
04 Design with TM (Representation, building
041 Contingencies to - How to create a tm in and integration of special
Epistemology KOS and bibliographic

MLA

How to enhance
bibliographic systems
with TM

Integrating bibliographic
languages KOS with TM

Integrating bibliographic

°2

systems with TM

systems)
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Small scale applications
of TM to MLA

Enhancement of specific
features of bibliographic
systems with TM

05 Study
051 Analytical Study
052 Empirical Study

Study of TM in relation
to similar models

TM and LIS conceptual
models
TM for the Digital

Humanities

TM and Personal
Information Managemen

Evaluation of existing topic
maps

TM and institutional
repositories

TM applications for VLE

TM and bibliographic
systems data models

Authority control in a TM
perspective

TM usability studies

06 Critique

061 Critical Theory and Post-

Structuralist Critique

0611 Identity in KO

0612 Work and Labor in KO
062 Discourse Analysis at

Interstices of KO and Cognate

Research

TM terminology

TM and International
Librarianship

TM and (universal)
bibliographic control

TMs in the discourse of
the Semantic Web

TM in the discourse of
“social tagging”

Comparative study of TM
terminology with LIS
terminology

TM and identification in LIS

TM and RDF

Some examples of research topics of TM in*Liised on the previous chart:

01 Epistemology

- TM relation with the schools of epistemic thoughiO

- TM and the Referential Theory

32 Note: 03, 04 and 05 can be applied to specifiesésstitutions, systems, to especial ‘bibliogiaph

languages’, to different domains, etc.)
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02 Theory

The concept of « document » in a TM perspective
The concept of “subject” and “aboutness” in a Thdsspective

TM and KR paradigms (e.g. conceptual graphs)

03 Methodology

04 Design

05 Study

Methods for ontology design with TM
Automatic and manual classification in TM

Implications of a TM perspective for catalogingdéxing and classifying

Modeling special KOS with TM (e.g., Agrovoc ThesagirUNESCO
thesaurus)

Migration of existing metadata from information &ss to TM
Faceted classification with TM

TM ontology creation based on especial bibliograpdnguages (DDC,
thesauri, etc.)

Use ofscopefor multilingual applications

Uses of merging for metadata and semantic inteatyiléy (federated searches
with TM)

TM use for subject guides and bibliographies

Browsing and visualization of search results witd T

“Glossing features” in topic maps

Comparative usability studies

TM and SKOS

TM and TEI

FRBRization of MARC (DC) based bibliographic systewith TM
Comparative studies of Topic Maps-based ontolofpyrimation retrieval
systems with RDF-based ontology information retlesystems 34 for

bibliographic systems

% Dalmau & Walsh, 2007

123



06 Critique

Comparative study of specific projects on authartyords sharing and how

they could be solved using RDF or TMs. Ex. NACO,VA
Relationships and roles in KO and KR in a TM pectipe
Hierarchical structures in KO and TM

Integration of MLA in a TM perspective

TM in the family of LIS standards

Querying with TM

TM, global identification andnerging
WorldCat in a TM perspective
New methods of cooperative cataloging in a TM pectpge

RDA in a TM perspective

3 Myongho Yi is the main researcher in this area.
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Appendices

|. List of initial codes

The following list presents alphabetically someta basic topics (or codes) that emerged

from the literature in the step 5 of the data asial{section 1.3.5). Some of them are taken

as they were in the texts, but mostly, while regdimamed them with a different term

trying to map the concepts according to my inkiabwledge. They were subsequently

grouped into “code families” that became (througfieraction while building the

conceptual framework) the categories and conceptsare presented in Chapter 2.

AACR2

Access point
Cataloguing
Classification schema
Controlled vocabulary
Design pattern
Descriptive cataloging
Dewey Decimal Classification
Digital library
Document

Document centric
Dublin Core
Entity-relationship
Faceted classification
Findability

FRBR

FRBRization
Hierarchies

Identifiers

Indexing

Information Architecture
Information Retrieval (IR)

Information resource

ISBD

Knowledge organization (KO)
Knowledge representation
LCSH

Library catalog

Library technique

MARC

MARCXML

MARCXTM

Metadata interoperability
MODS

Ontology

Property-value pairs
Resource

RDA

RDF

Semantic interoperability
Semantic Web

SKOS

Social tagging

Standard

Subject

Subject cataloging
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Subject centric
Subject heading
Synonym ring
Taxonomy

TEI

Thesaurus

Topic Maps
ubC

XML

XSLT

XTM
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I1. Summary of applications of Topic Mapsto MLA and the Digital

Humanities

The following is a summary of the applications fdun the literature. These corresponds
to goplications that claim to use topic maps

Catalogs of libraries, archives, museums

- Danmarks Kunstbiblioteks katalog (prototype not lienpented) (Denmark)

- Fundacion German Sanchez Ruipérez. Uses “Tema, B@sported by Topic
Maps, in their digital library. (Spain)

- Korean National Library (prototype in implementafidKorea)

- Stanford University Libraries’ HighWire Press:
http://highwire.stanford.edu/help/hiftirowsing aid based on indexing terms).
(USA)

- The Royal Library (prototype not implemented) (Denk)

Digital collectionsin the Humanities

- Arppeanet (Finland)

- Arthurian Legend.
http://www.letrs.indiana.edu/tm4dh/topicmaps/aribmmk egend. xtn(USA)

- Assembly Media Gallery 2004-2005 (Finland)

- Auslit. http://www.austlit.edu.au/

- (Note: it is inspired by Topic Maps but not rundyopic map).
(Australia)

- Cedeca. http://www.cedeca.it/progetto.aspx

- (Note: about 1600 topics and 4000 associatiotely(lUniversity of

Pavia)
- Classical Mythology.
http://www.letrs.indiana.edu/tm4dh/topicmaps/mytdgy.xtm (USA)
- Collections of Finnish National Gallery http://wwwng.fi (Finland)

- Fish trout, you're out (prototype) (Australia)

- Kiasmart (Finland)
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Korean Folk Music (Pansori) Retrieval System (Kgrea

Korean Historical resources (Korea)

Mauritius Collection (prototype not implementedduétralia)
Mediateekki & Media Archive. (Finland)

Musica Migrans. http://www.musicamigrans.dgermany)

New Zealand Electronic Text Centre (NZETC) at Vi@dJniversity of

Wellington http://www.nzetc.org/New Zealand)

The Emigration Museum. www.museu-emigrantes(&aytugal)

The folklore collection of the University of Athe@reek Literature
Department (Greece)

The Living Memory (in progress) (Germany)

The Swinburne Project (USA)
http://www.letrs.indiana.edu/tm4dh/topicmaps/swimtgixtm

http://swinburnearchive.indiana.edu/swinburne/wwwiburne/index.html

Town again (Note: taken offline due to copyrigtsuss) (Finland)
WebKat.hu http://www.webkat.hu/scripts/webkgungary)

Newspaper content deliveryin libraries

Topic Maps Presentation Framework for newspapetecdelivering (New
Zealand, Australia)

OmniPaper (Canada) http://canada.esat.kuleuver/ambipaper/

Other uses of Topic Mapsin MLA

Halézatos Irodalom (Hungary)
http://mekmester.oszk.hu:8080/itm/tmv/index.htm

(E-learning application on Hungarian literature $econdary school
students created by  the National Library of Huggar

Picture Australia: National treasures http://nagitnreasures.nla.qgov.au/

(Australia)

(temporary Website for a traveling exhibition)

Potnia (tool for creating subject pathways usingi€¢Maps, DC, RDF)
(Spain)

Chung Hua University Library (pathfinder). (China)

144



- Tema Tres (a tool for creating thesaurus —out @fsttope of this thesis though,

it is for Information Architecture) http://tematre320.com.ar/index.html

(Argentina)
Feasibility studies reported in papers or mailing lists
(information on conclusions is not available, atglnot official)

- National Archives and Records Administration (NARA)

www.diglib.org/forums/spring2007/presentations/nguiypdf(USA)

- National Library of New Zealand

- National Library of Norway

145



