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This introductory tutorial

will review approaches on
how Knowledge Organization (KO)
with Topic Maps (TMs)
can aid
organizing information resources by subject , 
e.g. for subject-oriented portals.

0. Meta 

Objective
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� Teach you what I know on the fruitful 
relationship between methods and principles 
from Knowledge Organization and Topic 
Maps,

� in order that you can better organize 
information resources by subject.

0. Meta 
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Audience
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� Someone who is interested in learning about
how Knowledge Organization with Topic Maps can 
aid organizing information resources by subject,
e.g. for subject-oriented portals.

� Someone already responsible for content management and/or knowledge 
management of information resources on a portal,
e.g. as a website information architect or taxonomy manager, wishing to 
update on what Knowledge Organization with Topic Maps can offer, and 
perhaps adopting it early.

� Participants should have prior understanding of basic 
concepts of the Topic Maps paradigm,
but acquaintance with the field of Knowledge 
Organization, or technical or advanced knowledge on 
Topic Maps is not needed.

0. Meta 

About
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Although some practical examples will be 
shown, the tutorial will rather address basic 
principles and their potential usefulness.

0. Meta 

About
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� We will check advances made in the four years since 
the article "Topic Maps in Knowledge Organization”
[1],

� also touching information integration [2] and
� "Topic-Oriented Portals" [3]
[1] Sigel, A.: Topic Maps in Knowledge Organization. In: Park, J.,

Hunting, S. (eds.): XML Topic Maps: Creating and Using
Topic Maps for the Web. Addison-Wesley Professional,
Boston (2002) 383-476

[2] Sigel, A.: Tutorial: Informationsintegration mit semantischen 
Wissenstechnologien. 10. Deutsche ISKO-Tagung
(Wissensorganisation 2006), Wien (2006) 

[3] Sigel, A., Ahmed, K.: Topic-Oriented Portals. In: Tatnall, A. (ed.): 
Encyclopaedia of Portal Technology and Applications. Idea Group 
(2007, forthcoming)
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“Since the presenter will reserve time to respond 
to questions, participants are encouraged to 
send questions in advance to sigel@asigel.de.”

… Well, I did not receive any until know …

� Please do not hesitate asking during the
tutorial. You can stop me at any time.

0. Meta 
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Organizing information resources by subject
includes inter alia:

� How to identify and organize concepts and relations
� How to represent concepts and types of semantic relations as 
lightweight (semi-formal) ontologies or KOS (Knowledge 
Organization Systems) (e.g. using SKOS)
� How to index and classify: How to associate ontology entries via
typed occurrences with information resources (assets)
� How to render those ontologies with the associated information 
resources as needed, e.g. within portals talking dynamically to each 
other about subjects.
� How to aggregate statements (assertions) about the same subject 
from different resources, and what is the potential of providing new 
(semantic) knowledge services and products on top.

0. Meta 
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� approx. 09.00-12.15h

� Organizing Information Resources by Subject …

� Unit 1 (09.00-09.55h):
Introduction to KO concepts

� [short break]

� Unit 2 (10.00-10.45h)
� … by applying Topic Maps concepts

� … by controlling ...
� concepts (subjects representing concepts) and information resources relevant to concepts
� typed semantic relations interconnecting concepts

by leveraging existing KOS as lightweight ontologies for semantic web applications

� break

� Unit 3 (11.00-11.45h)
… by controlling

� the information architecture of topic-oriented portals
� Unit 4 (11.45-12.15h)

… by controlling …
� the aggregation of statements (assertions) about the same subject from different sources
� the provision of new Semantic Knowledge Services on top of knowledge networks
� Q & A

About
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About the presenter

� Contact
Alexander Sigel – Semantic Knowledge Services, 
Gustavstr. 12, 50937 Köln, Germany
sigel@asigel.de, http://asigel.de/, +49 221 9976543

� Short Bio
� Independent consultant in Semantic Knowledge Services (knowledge

services on top of semantic knowledge networks).
� Currently also research and teaching assistant at the Department of 

Information Systems and Information Management at University of Cologne, 
Germany (information and knowledge management, with focus on semantic 
knowledge technologies).

� More than 10 years experience in knowledge organization and knowledge 
management. Interested in Topic Maps since 1999, with several articles on 
knowledge organization / information architecture with Topic Maps. Co-
chair of TMRA 2006, the Topic Maps Research and Applications 
Conference.

� Chair of the Scientific Advisory Council of ISKO, the International Society 
for Knowledge Organization.
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About you:
� background
� previous knowledge on KO and TMs
� specific interests in KO with TMs
� Tasks/responsibilities in which you would need this
knowledge

0. Meta 
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� Organizing Information Resources by 
Subject

� Unit 1 (09.00-09.55h):
Introduction to KO concepts
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Our job

� Improve the organization of a body of 
knowledge in an application domain
(knowledge/content management)

1. Introduction to KO 
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Idea plane vs. resource plane

� Basic Idea:
Do not try to organize the content/assets directly,
but organize it by subject: on the concept level!

� idea plane (~ topics, ~ associations)
� location of notions

� notational plane (~ names)
� resource plane (~ occurrences)

� location of carriers of information
(information assets such as books)

� idea plane independent and “above” of resources

1. Introduction to KO

idea and notational plane introduced by Ranganathan (Prolegomena)
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1. Introduction to KO

Topic Maps:
Separation of Theme (KOS) Layer from the Resources Layer

[Ahmed & Moore 2005]
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Example: A document about apples

� Let‘s deal with information assets of type document
� This is a particular document:

� http://de.wikipedia.org/wiki/Kulturapfel

� How can we determine what this document
is about?

� Hermeneutics, Theory of aboutness and essence recognition

� Document-oriented indexing
� User-oriented indexing
� …

1. Introduction to KO 
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Example: A document about apples

� The document
� http://de.wikipedia.org/wiki/Kulturapfel

� in general seems to be about
� apple cultivation and
� the role of apples in culture

� en detail might be about the aspects of:
� Romans cultivating apples
� Vienna once being the golden apple city
� Pentylpentanoat smelling like apple juice and being used in perfumes
� Peter Paul Rubens as the painter of „Das Urteil des Paris“ (1636) which is about the

Eris apple dispute (bone of contention) decided by Paris (greek mythology)
� …

� � „unlimited semiosis“, but grounded by typical
information needs

1. Introduction to KO 
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Natural overlap between KO and TMs

� KO
� methodology of how to intellectually organize 

knowledge (assertions)
� expresses and orders statements about subject 

matter (comprised of concepts and relations)
� organization of concepts (objects of thought)

(and of relations interconnecting concepts)
� lightweight, semi-formal ontologies

� organization of assets (carriers of information)
relevant to concepts

� making assertions about assets in the form of structured metadata, 
e.g. indexing

� aim: improved intellectual access, clearer overview
� application: sophisticated finding aids

1. Introduction to KO 
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Natural overlap between KO and TMs

� TMs
� allow us to express, reuse, find, or merge 

such statements of complex knowledge 
networks on a new level

� ideal tools for managing such organized 
assertions, even during the very process of 
organizing them

� assertion-centric view
� semantic integration methodology

1. Introduction to KO
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A very rough mapping of KO-TM concepts

� KO concepts ~ topic map topics
� topics as subject proxies

(computer representations of subjects)

� KO relations ~ topic map associations with 
role players

� Information assets (documents) ~ 
occurrences

1. Introduction to KO

222006-10-10 Knowledge Organization with Topic Maps - Revisited

Caveat

� human thought and

� social processes

� make automation and formalization difficult

� For ontology engineering and essence
recognition, substantial human intellect is still 
needed …

1. Introduction to KO
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What is Knowledge Organization?

� The subject field concerned with:

� ordering concepts and thus

� ordering the associated objects of all 
types relevant to these concepts .

1. Introduction to KO

(Sigel 2006, abbreviated and slightly modified, based on Dahlberg [Dahlberg 1997]
A definition of KO (about 1997). Translation of a definition
which was published in German in: Lexikon "Informatik und Datenverarbeitung",
edited by H.-J. Schneider (Hrsg.), Version 4.0 by Oldenbourg Verlag)
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What is Knowledge Organization?

� The subject field concerned with:

� ordering concepts (knowledge units / 
knowledge items) and thus

� ordering the associated objects of all 
types relevant to these concepts
(knowledge units / knowledge items) .

1. Introduction to KO

(Sigel 2006, abbreviated and slightly modified, based on Dahlberg [Dahlberg 1997]
A definition of KO (about 1997). Translation of a definition
which was published in German in: Lexikon "Informatik und Datenverarbeitung",
edited by H.-J. Schneider (Hrsg.), Version 4.0 by Oldenbourg Verlag)
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What is Knowledge Organization?

� the science of structuring and systematically
arranging of knowledge units (concepts)

� according to their inherent knowledge elements
(characteristics) and

� the application of concepts and classes of concepts
ordered by this way

� for the assignment of the worth knowing contents
of referents (objects/subjects) of all kinds.

� [Dahlberg 2006] Dahlberg, Ingetraut: Definitionen aus dem Begriffsfeld  „Wissensorganisation“, Bad 
König, 12.9.2006 (mailing list wiss-org)

1. Introduction to KO 
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What is Knowledge Organization?

� In other words:
� A methodology for organizing information assets
� which achieves order by

� organizing concepts as Knowledge Organization Systems (KOS)
� according to what defines the concepts

(What can be said about the concepts?
Essential statements, predicaments)

� assigning (not merely extracting!)
to the information assets
statements on the aboutness of the information assets
(What statements are implied by the document‘s content?
Why is the document relevant?)
in the form of structured metadata
composed of KOS elements

1. Introduction to KO
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� What are subjects (Aussagegenstände)?
� Fugmann (1992) explains

� in section 4.1 „Das Begriffsdreieck“ (p. 37-61, in 
particular fig. 2, p. 38, see beneath)

� his modification of the semiotic / concept
triangle by Ogden & Richards (1936):

� A: subject (Gegenstand): Everything one can
make a meaningful statement about
(Alles, worüber man eine sinnvolle Aussage machen 
kann)

� B: concept (Begriff):
Sum of all essential statements which can be
made about a subject A
(Summe aller wesentlichen Aussagen, die man über 
einen Gegenstand A machen kann)

� C: Wording, Name (Ausdrucksweise):
Linear String designating (naming) a subject or
concept
(Lineare Zeichenfolge zur Bezeichnung eines 
Gegenstands oder Begriffs)

Concept triangle according to Fugmann

[Sigel 2006a] Organisation verteilten Wissens mit semantischen Wissensnetzen und der Aggregation
semantischer Wissensdienste am Beispiel Digitale Bibliotheken/Kulturelles Erbe (ISKO Duisburg 2004)
Fugmann, Robert (1992): Theoretische Grundlagen der Indexierungspraxis. Indeks.

1. Introduction to KO
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� [Veltman 2004, 17] reviews several concept triangles.

� See his fig. 14 (beneath) for Dahlberg‘s concept triangle [Dahlberg 1995]:

� Dahlberg defines
the formal elements of a concept
(knowledge unit) as:

A. referent (the subject referred to)

B. characteristics (knowledge elements, attributes)

C. verbal form (expression, wording, denotation, name)

Concept triangle according to Dahlberg

[Sigel 2006a] Organisation verteilten Wissens mit semantischen Wissensnetzen und der Aggregation
semantischer Wissensdienste am Beispiel Digitale Bibliotheken/Kulturelles Erbe (ISKO Duisburg 2004)

[Veltman 2004] Veltman, Kim H. (2004): Towards a Semantic Web for Culture, in: Journal of Digital Information, Volume 4 Issue 4, Article No. 
255, 2004-03-15. Special issue on Applications of Knowledge Organization Systems. http://jodi.tamu.edu/Articles/v04/i04/Veltman/
long version: http://jodi.tamu.edu/Articles/v04/i04/Veltman/veltman.pdf

[Dahlberg 1995] Dahlberg, Ingetraut (1995): Conceptual Structures and Systematization, in: International Forum on Information and 
Documentation 20(3), 9-24

1. Introduction to KO

concept
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What is a Concept (Knowledge Unit)? 

� the synthesis of
� necessary characteristics
� which can be stated about any referent,
� represented by significations (terms, names

or codes)

� [Dahlberg 2006] Dahlberg, Ingetraut: Definitionen aus dem Begriffsfeld  „Wissensorganisation“, Bad 
König, 12.9.2006 (mailing list wiss-org)

1. Introduction to KO
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What is a Knowledge Element? (characteristic)

� a component of a knowledge unit (concept).
� It can be established in the frame of conceptual

analysis by making statements about referents.
� Characteristics are - seen by themselves, i.e. 

independent of their relevant related concept - also 
concepts and can – as such – be systematically
ordered according to formal categories.

� There are general, special and individualizing
characteristics and their subdivisons.

� [Dahlberg 2006] Dahlberg, Ingetraut: Definitionen aus dem Begriffsfeld  „Wissensorganisation“, Bad 
König, 12.9.2006 (mailing list wiss-org)

1. Introduction to KO 
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Characteristics

� essential (defining the subject matter itself)
� components
� structure

� random (akzidenziell) (infinite number!)
� function
� usage
� origin
� production
� …

� [Fugmann 1992] Fugmann, Robert (1992): Theoretische Grundlagen der Indexierungspraxis. Indeks, S. 
42

1. Introduction to KO
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Example: The concept of an apple

� This is the concept of an apple …

� What identifies an apple? (TMs: an identifier)
� What defines an apple? (TMs: the text/metadata in the indicator)

� These are selected statements about an apple.
� Essential or random?
� is-a fruit
� is-a edible
� grows as the fruit of apple trees
� is used as drug
� is a result of culture
� symbolizes sexuality, fertileness,

life, insight, decision, richness
� …
� (It‘s like playing the guessing game Verbosity, in which common-sense facts

about a concept are stated)
� [von Ahn, Kedia & Blum 2006] Verbosity: a game for collecting common-sense facts, in: Procs. SIGCHI, Montreal

http://doi.acm.org/10.1145/1124772.1124784

1. Introduction to KO
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Onomasiological approach (onomantics)

� from concept to term (name)
� (in contrast to semasiological (from term to concept))

� Riggs, F. W. (1996/1997). Onomantics and Terminology. Parts 1-4. Knowledge Organization,
23(1):25-34, 23(3):156-168, 23(4):216-224, 24(1):8-17.

1. Introduction to KO
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Example: Controlling homonymy/polysemy

� This concept of an apple has as homonyms
(different concepts with the same name ) e.g.:

� apple (computer manufacturer) Apple Computer, Inc.
� apple (Beatles company) Apple Corps Ltd.
� apple (Beatles record label) Apple Records
� apple (New York nick name) Big Apple
� apple (New York singer) Fiona Apple

� born 13. September 1977 in New York City as Fiona Apple Maggart, US-
american singer and musician

� apple (Indian‘s first satellite) APPLE

� Differentiate with scope notes and identifying assertions
� Identifying often involves provision of and agreement on assertions

(statements aiding in the unambigous identification of the subject)
� Example: PND (German National Library Person Authority Records)

1. Introduction to KO 
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Example: Organizing concepts within KOS

� Within the domain (scope of the information system, 
information needs)

� Apple [fruit]
� Pentylpentanoat [ester < substance]
� …

� Let‘s assume this is uninteresting here
(but maybe interesting within other information systems):

� Romans [nation]
� Vienna [town]
� Apple Juice [product]
� Perfume [product]
� Peter Paul Rubens [person]
� …

� � indexing viewpoints

1. Introduction to KO
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� Authority Files

� Glossaries

� Simple Taxonomies < Classifications

� Thesauri

Traditional KOS
1. Introduction to KO
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Thesaurus entry: UK Archival Thesaurus

1. Introduction to KO

syndetic structure: US/UF, BT/NT, RT
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Example: Conventional database indexing

� Apple

� Pentylpentanoat

� Flat list
� Typically without segments, relators, links or roles

� One can only retrieve concepts/concept classes,
not relations / relationship types

1. Introduction to KO 

is about

is about
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Example: Structured database indexing

� Relevant Knowledge Network

� � How to control relations? (with categories and 
roles)

1. Introduction to KO

apple

pentylpentanoat

apple juice

perfume

made from

smells like

used in

is about
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Example: Back-of-the-book indexing

� one of the origins of Topic Maps

� one modern appliation is in content
repurposing/content intelligence

� neglected field

� typically not systematic/classified/with facets

� open to much sophistication
� KO
� TMs

1. Introduction to KO 
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What is a Category? 

� hierarchically highest single knowledge units,
� i.e. concepts which can be gained by the last 

statement about a referent
� (e.g. „is an object“, „is a process“, is a property“, „is a 

dimension“).

� They can be distinguished as form-categories
(like those listed above).

� If such a last statement is made regarding objects of reality, as 
e.g. forms, worlds, biological entities, human beings, societies,  
products, they become subject categories.

� [Dahlberg 2006] Dahlberg, Ingetraut: Definitionen aus dem Begriffsfeld  „Wissensorganisation“, Bad 
König, 12.9.2006 (mailing list wiss-org)

1. Introduction to KO
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What are categories good for? 

� The indexing language must contain all 
categories which shall be reliably found.

� (Fugmann)

1. Introduction to KO 
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� Item
� Substance

“Nature”
Particular
Non-particular

Structure
Holon

Aggregate
Whole
System

Part
Boundary

Position
Nature
Form
Maintenance

Level
Material
Psychological
Social
Ideal

� Determination
Quality
Power
Connection
Configuration

� Modifier
Window
View

1. Introduction to KO

Example of an Upper Ontology (Excerpt)
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What are Concept Relationships? 

� arise from the existence of
equal, similar or functionally dependent
characteristics
as components of concepts.

� The formation of concept systems is based
on such concept relationships

� [Dahlberg 2006] Dahlberg, Ingetraut: Definitionen aus dem Begriffsfeld  „Wissensorganisation“, Bad 
König, 12.9.2006 (mailing list wiss-org)

1. Introduction to KO 
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What are Concept Relationships? 

� Remember:

� characteristics (knowledge elements, 
attributes) give rise to concept relationships

� Because characteristics as concepts can be
systematically ordered by categories, 
concept relationsships can be systematically
ordered

� guard against arbitrary proliferation of semantic
relationship types.

1. Introduction to KO 
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[Sigel 2006a] Organisation verteilten Wissens mit semantischen Wissensnetzen und der Aggregation
semantischer Wissensdienste am Beispiel Digitale Bibliotheken/Kulturelles Erbe (ISKO Duisburg 2004)
[Svenonius 2004/2001] Svenonius, Elaine (2004/2001): The Epistemological Foundations of Knowledge 
Representations. Invited Keynote at Extreme Markup 2001, Montréal, Quebec, Canada, 15.9.2001. 
Abstract: http://www2.gca.org/extreme/2001/keynotes.htm. Veröffentlicht in: Library Trends 52(3), 2004, 
571-587
[Svenonius 2000] Svenonius, Elaine (2000): The Intellectual Foundation of Information Organization. MIT 
Press

1. Introduction to KO
The aim of Collocation and its extension to SLUO –
Subject Location Uniqueness Objective

� „The essential and defining objective of a system for
organizing information (…) is to bring essentially like
information together, and to differentiate what is not
exactly alike“ [Svenonius 2000, 11],
such that all relevant, however also only relevant 
information assets are found.
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[Sigel 2006a] Organisation verteilten Wissens mit semantischen Wissensnetzen und der Aggregation
semantischer Wissensdienste am Beispiel Digitale Bibliotheken/Kulturelles Erbe (ISKO Duisburg 2004)
[Svenonius 2004/2001] Svenonius, Elaine (2004/2001): The Epistemological Foundations of Knowledge 
Representations. Invited Keynote at Extreme Markup 2001, Montréal, Quebec, Canada, 15.9.2001. 
Abstract: http://www2.gca.org/extreme/2001/keynotes.htm. Veröffentlicht in: Library Trends 52(3), 2004, 
571-587
[Svenonius 2000] Svenonius, Elaine (2000): The Intellectual Foundation of Information Organization. MIT 
Press

1. Introduction to KO

� Correspondingly, a bibliographical system (and in 
general, every system for knowledge organization) 
shall, according to the principle of collocation
(collocating or collocation objective), shall be
capable of building sets of documentation units
belonging together, which are relevant to attributes
such as theme or author, and retrieve them from the
documentation store. (see [Svenonius 2000, 20f.])

The aim of Collocation and its extension to SLUO –
Subject Location Uniqueness Objective
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[Sigel 2006a] Organisation verteilten Wissens mit semantischen Wissensnetzen und der Aggregation
semantischer Wissensdienste am Beispiel Digitale Bibliotheken/Kulturelles Erbe (ISKO Duisburg 2004)
[Svenonius 2004/2001] Svenonius, Elaine (2004/2001): The Epistemological Foundations of Knowledge 
Representations. Invited Keynote at Extreme Markup 2001, Montréal, Quebec, Canada, 15.9.2001. 
Abstract: http://www2.gca.org/extreme/2001/keynotes.htm. Veröffentlicht in: Library Trends 52(3), 2004, 
571-587
[Svenonius 2000] Svenonius, Elaine (2000): The Intellectual Foundation of Information Organization. MIT 
Press

1. Introduction to KO

� The collocating objective has influenced the Topic 
Maps literature under the name SLUO

� (see e.g. Steven R. Newcomb‘s first draft of an ISO Reference
Model for Topic Maps (RM4TM), 2002-11-12)

The aim of Collocation and its extension to SLUO –
Subject Location Uniqueness Objective
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The potential of TMs for KO (1)

� TMs are a technology for managing complex 
knowledge networks of organized assertions about 
subject matter and corresponding relevant resources 
about this subject matter

� Capture intellectually recognized content as 
semantic markup

� Semantic Retrieval with semantic relations
� Merge/aggregate knowledge from semantically 

heterogeneous sources
� Global Federated Knowledge Exchange
� Content Interlinking/Intelligence

1. Introduction to KO
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The potential of TMs for KO (2)

� Make assertions about resources and assertions of 
third parties without the need for changing the 
original content

� Migrate from traditional KOS to the Semantic Web 
by modelling lightweight ontologies with topics and 
associations

� e.g. SKOS

� Realize sophisticated indexing languages and 
structured metadata (role indexing) as knowledge 
networks

� both in database indices and back-of-the-book indices

� Model qualitative relevance reasons with occurrence 
types and relations

1. Introduction to KO 
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The potential of TMs for KO (3)

� Reification
� allows an arbitrary number of levels of meta-assertions. 

Implement reputation, quality control and the management 
of different quality levels for semantic metadata

� Scope (context management):
� Different schools of thought (discourse communities) can 

establish even conflicting interpretations in their assertions 
(implement subjective viewpoints in KO, treatment of 
semantic heterogeneity)

1. Introduction to KO 
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The potential of TMs for KO (4)

� Semantic Integration:
SLUO corresponds to the collocation principle:

� Everything known about a given subject shall be 
accessible from one location, using an appropriate 
subject access point (SAP), independent from the 
system, medium, location or origin of the 
assertion/resource.

� Published Subjects serve as “ binding points from 
which everything which is known about a given 
subject can be reached”.

� PRIs/PSIs (Published Subject Identifiers) and 
corresponding registries make topics representing 
subjects/notions identifyable and addressable.

1. Introduction to KO 
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The potential of TMs for KO (5)

� Semantic Integration:
Topic Maps are designed to achieve virtual 
integration of assertions and resources.

� This is a value in itself and opens business 
opportunities for companies offering 
knowledge networks and associated 
services (in particular semantic knowledge 
services on top of knowledge networks)

1. Introduction to KO
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The potential of TMs for KO (6)

� Tackle semantic interoperability

� Guard against
� the scattering of statements about subjects
� the arbitrary proliferation of topics and relations (types)

� the arbitrary proliferation of topics and PRIs

� with
� Facet analysis of concepts into basic categories
� core top ontologies for interchange
� Polyhierarchical organization of relations

� Future-proof, subject-oriented information 
architecture and infrastructure

1. Introduction to KO

Outline
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� Organizing Information Resources 
by Subject …

� Unit 2 (10.00-10.30h)
… by applying Topic Maps concepts

… by controlling …
� concepts (subjects representing concepts) and 

information resources relevant to concepts
� typed semantic relations interconnecting concepts

by leveraging existing KOS as lightweight ontologies
for semantic web applications

Outline

562006-10-10 Knowledge Organization with Topic Maps - Revisited

� How to use TM concepts for KO?
� How to lift classical KOS to lightweight 

ontologies (for improved information 
architecture)?

� How to control relationship types?
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Topic maps as a methodology for semantic integration

� The heart of the semantic integration problem is how to tell when two
statements are about the same subject. In some circles, this is known
as the “co-referencing problem”. It is problem familiar to those who sift
and scrub intelligence gathered from diverse sources, and it is known
to be hard. One of the reasons that it’s hard is that some statements
define (or contribute to the definition of) the subjects they’re talking
about.

� Proposes a definition of semantic integration and a Methodology for
achieving it. The Methodology accommodates diverse worldviews, 
and it compromises neither the independence of knowledge
contributors, nor the integrity of their contributions.

� Theory: Co-referencing problem; Theory: Ontology design for semantic integration; co-
referencing problem; identity discrimination; ontologies, design of; representation and 
reality: the co-referencing problem; Standard Application Model (SAM) of Topic Maps; 
semantic integration; subject identification; subject proxy uniqueness propagation; topic
maps, illustrating the co-referencing problem; universal ontology

� (Newcomb, S. R. (2003). A Semantic Integration Methodology. Paper presented at the Extreme Markup
Languages Conference 2003. Retrieved 2006-07-01, from 
http://www.mulberrytech.com/Extreme/Proceedings/html/2003/Newcomb01/EML2003Newcomb01.html)

2. Controlling concepts and relations
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� What form would be ideal for supplying arbitrary information to broad
aggregations of knowledge, such as the Semantic Web, assuming
that the supplier intends it to be most readily amenable to semantic 
integration with other information? How can such aggregations of 
knowledge be completely open with respect to semantics, including
ontological semantics, and at the same time facilitate semantic 
integration in a meaningful way?

� At its heart, the Methodology is a workable set of requirements for
defining ontologies — “Applications” — that are intended to facilitate
semantic integration. The Methodology demonstrates that it’s possible
to codify the requirements, even at its very high level of abstraction. 
(…) [T]he complexity of defining an ontology that supports semantic 
integration is proportional to the complexity of the integration that
we’re trying to accomplish with it.

� (Newcomb, S. R. (2003). A Semantic Integration Methodology. Paper presented at the Extreme Markup
Languages Conference 2003. Retrieved 2006-07-01, from 
http://www.mulberrytech.com/Extreme/Proceedings/html/2003/Newcomb01/EML2003Newcomb01.html)

Topic maps as a methodology for semantic integration

2. Controlling concepts and relations
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[Garshol 2006]

Topic Maps: Core Concepts
2. Controlling concepts and relations
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Rehashing TM concepts (TMDM)

� T-A-O-S-I

� Topics

� Associations

� Occurrences

� Scope

� Identity

2. Controlling concepts and relations
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TMDM: general

� topic map vs. Topic Maps 

� topic map construct 

2. Controlling concepts and relations
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TMDM: T - topics

� topic, representing a subject 

� topic name, topic name type

� topic type 

� variant name

2. Controlling concepts and relations
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TMDM: A - associations

� association, association type 

� association role, association role type

2. Controlling concepts and relations
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Associations

[Ahmed & Moore 2005]

2. Controlling concepts and relations
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Associations

[Ahmed & Moore 2005]

2. Controlling concepts and relations

Subordinate / superordinate role type,
e.g. employer > employee
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TMDM: O - occurrences

� occurrence, occurrence type

� information resource

2. Controlling concepts and relations
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TMDM: S - scope

� scope 

� unconstrained scope 

2. Controlling concepts and relations
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Scopes (Views, Contexts) are
central for treating semantic heterogeneity

[Garshol 2006]

2. Controlling concepts and relations
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TMDM: I - identity

� subject identifier 

� subject indicator 

� subject locator

� item identifier 

� locator 

� merging

2. Controlling concepts and relations
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� How can we unambigously:

� ground and establish the identity of 
subjects? (Aussagegenstände)

� reference computer proxies standing for subjects, make
them addressable

� This is what PSIs restrict themselves to do

� define the meaning of subjects?
� This is what concept theory with the concept triangle is

rather interested in

Topic Maps: Identity Management
2. Controlling concepts and relations
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� The machine-interpretable metadata part of a PSI 
might contain a topic map defining the concept
according to concept theory (statements about the
essential characteristics) 

� Like reification allows a topic to stand for a whole
topic map, in the sense of a „drill-down topic map“
(cf. Jack Park), a topic, identified by a PSI, could
thus be defined with its internal structure.

� However, it is easier to agree on the mere identity of 
a subject than on its formal definition, so the
practical value of this basic idea is limited.   

Topic Maps: Identity Management
2. Controlling concepts and relations
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[Garshol 2006]

Topic Maps: Identity Management
2. Controlling concepts and relations
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Published Subject

see also: Sigel, A., & Ahmed, K. (2007). Topic-oriented portals. In A. Tatnall (Ed.),
Encyclopaedia of Portal Technology and Applications (forthcoming): Idea Group

2. Controlling concepts and relations
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Published Resource Identifiers/Subjects

[Pepper 2006]

2. Controlling concepts and relations
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Published Resource Identifiers/Subjects

[Pepper 2006]

2. Controlling concepts and relations
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Published Resource Identifiers/Subjects

[Pepper 2006]

2. Controlling concepts and relations
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SLUO: Merging topics to aggregate statements
about the same subject

[Ahmed & Moore 2005]

2. Controlling concepts and relations
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TMDM: Making statements

� statement

� reification
� statements about statements
� making a topic represent the subject of another topic map

construct in the same topic map
� e.g.: a topic representing the relationship represented by an 

association (is born at � birthplace)

2. Controlling concepts and relations
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� R2_18(t3 : rt_messenger, t4 : rt_receiver) ~ StID92 99
� r2_18(t4 : rt_messenger, t3 : rt_receiver) ~ StID93 00
� /* StID9299 is a statement which in turn could be r einterpreted as 

an argument. We give it a type and a name */
� [StID9299 : ICLO_statement = "progesterone IS MESSEN GER TO 

insuline-like growth factors"]
� [StID9300 : ICLO_statement = "insuline-like growth f actors IS 

MESSENGER TO progesterone"]
� /* the inference rule above dynamically infers: "is  in crosstalk

with" */
� /* Type and name have to be added */
� r2_4(StID9299 : rt_part_location, t5 : rt_whole_loc ation)

� #TOPICMAP ~JtID2247
� [JtID2247 = "topic map for the aggregated statement  2247"]
� /* StID2247 is a statement which in turn could be r einterpreted as 

an argument. We give it a type and a name */
� [JtID9299 : ICLO_statement = " (government bail-outs for corporate 

entities IS SUBCLASS OF sectorial aid) IS INSTRUMENT  IN (Ministére
des Finances, Paris IS BENEFICIAL TO Alstom S.A.)”]

Example: Use of Reification in ICLO
2. Controlling concepts and relations
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� Legacies from paper-bound history

� No rich, typed semantic relations cleanly 
defined via role types.

� Usually not accessible as proxies within a 
computer, according to the Published 
Resource Identifier proposal 

� In contrast to ontologies, typically there are:
� no formal axioms, schemata and rules checking for 

consistency or constraining arguments.

Shortcomings of traditional KOS
2. Controlling concepts and relations
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1. Document-specific relations between
concepts

2. Concept characteristics

3. Concept hierarchy

4. Instances and subconcepts of existing
concepts as new indexing terms

[Reimer 2004: Wissenbasierte Verfahren der Organisation und Vermittlung von Information]

Requirement: more expressivity of KOS
2. Controlling concepts and relations
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Semantic Stages: Thesauri, Topic Maps, Ontologies

� (Blumauer, A., & Pellegrini, T. (2006). Semantic Web und semantische Technologien: Zentrale Begriffe 
und Unterscheidungen. In T. Pellegrini & A. Blumauer (Eds.), Semantic Web: Wege zur vernetzten 
Wissensgesellschaft (pp. 9-25): Springer)

2. Controlling concepts and relations
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� (Florian Jung (Januar 2005): Evaluierung von Wissensstrukturen
für semantische Integration. Diplomarbeit TU Berlin, Elektrotechnik und Informatik, Computergestützte Informationssysteme.
Originalquelle: Busse/Kutsche/Leser/Weber (1999): Federated Information Systems: Concepts, Terminology and Architectures. 
TU Berlin (Forschungsberichte des Fachbereichs Informatik 99-9))

Semantic Stages: Thesauri, Topic Maps, Ontologies

2. Controlling concepts and relations
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1. Thesaurus

[Ullrich, Maier & Angele 2004]

2. Controlling concepts and relations
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2. Topic Map

[Ullrich, Maier & Angele 2004]

2. Controlling concepts and relations
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3. Ontology

[Ullrich, Maier & Angele 2004]

2. Controlling concepts and relations
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+ semantic relations
(syndetic structure)

+ typed semantic
relations + attributes
+ occurrences to 
informations resources

+ Constraints
+ Rules

[Ullrich, Maier & Angele 2004] eigene Ergänzung

Middle course
for migration

Evolution of semantic models towards higher expressivity

2. Controlling concepts and relations
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What makes up an ontology?

� Four core elements:
� Concepts („shared conceptualization“) as representations of 

reality
� e.g. person

� Semantic Relationship Types
� Interrelate concepts within an ontology,

e.g. is-a (predefined), works (application specific)

� Lexicon (Vocabulary)
� Designators (symbols, labels) for concepts and semantic relationship types,

e.g. employee and co-worker as names for the concept employee

� Rule-like Coherences
(Statements in some logic about concepts and their relations)
e.g. inverse relationship, transitivity

� (Sure, Y., Ehrig, M., & Studer, R. (2006). Automatische Wissensintegration mit Ontologien. Paper presented at Modellierung 
2006, Workshop Modellierung für Wissensmanagement, Innsbruck, AT, March 2006)

2. Controlling concepts and relations
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[McGuinness 2003], in [Fensel, Hendler, Liebermann & Wahlster 2003, 175]

The diagonal 
line is drawn
such that
everything right 
of it can be
called an 
„ontology“. It
fulfills at least 
the first three
conditions stated
below.
In addition, 
everything on 
the right side
can be used as 
the basis for
inferences.

What makes up an ontology?
2. Controlling concepts and relations
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“Simple”, “lightweight”, or semi-formal Ontologies

[McGuinness 2003], in [Fensel, Hendler, Liebermann & Wahlster 2003]

� Necessary features by definition:
1. finite controlled (extensible) vocabulary
2. unambiguous interpretation of classes and term

relationships
3. strict hierarchical subclass relationships between classes

� Typical, but optional features:
� property specification on a per-class basis

� individual inclusion in the ontology
� value restriction specification on a per-class basis

2. Controlling concepts and relations
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[McGuinness 2003], in [Fensel, Hendler, Liebermann & Wahlster 2003]

� Desirable but neither necessary nor
typical features:

� specification of disjoint classes
� specification of arbitrary logical relationships between

terms
� distinguished relationships such as inverse and part-whole

2. Controlling concepts and relations

“Simple”, “lightweight”, or semi-formal Ontologies
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[Linden 2006]
Linden, Alexander (2006): A few tales from an Ex-Gartner Industry Analyst on Semantic Technologies, WWW 
2006, Edinburgh, p.8; http://www2006.org/speakers/linden/linden.pdf

2. Controlling concepts and relations

“Simple”, “lightweight”, or semi-formal Ontologies
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Example: Structured document index

� Relevant Knowledge Network

� � How to control relations? (with categories and 
roles)

2. Controlling concepts and relations

apple

pentylpentanoat

apple juice

perfume

made from

smells like

used in

is about

942006-10-10 Knowledge Organization with Topic Maps - Revisited

� Like in an upper ontology a small set of most
abstract concepts is pre-defined,

� we pre-define a small set of association types, of 
which all application-specific association types
must be subtypes.

� Controlling the association role types with
categories helps

2. Controlling concepts and relations

Guard against arbitrary proliferation
of association types
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Extended Thesaurus relations: Class II

Schmitz-Esser (1999): Thesaurus and Beyond: An 
Advanced Formula for Linguistics Engineering
and Information Retrieval. Knowledge Organization 
26 (1999) S. 10-22

2. Controlling concepts and relations
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Extended Thesaurus relations: Class II

Schmitz-Esser (2006): Introduction to 
Integrative Cross-Language Ontology (ICLO):
Formalizing and interrelating textual 
knowledge to enable intelligent action
and knowledge sharing, p.97, in:
in: Schmitz-Esser, W. & Sigel, A. (2006): Introducing
Terminology-based Ontologies. Papers and Materials 
presented by the authors at the workshop "Introducing
Terminology-based Ontologies" (Poli/Schmitz-
Esser/Sigel) at the 9th International Conference of the
International Society for Knowledge Organization 
(ISKO), Vienna, Austria, July 6th, 2006. 130 pages. 
Published electronically on E-LIS (E-prints in Library 
and Information Science, 
http://eprints.rclis.org/archive/00006612/), 2006-07-14

semblog-tm uses 
these relation 
types

2. Controlling concepts and relations
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� Semblog-tm uses these relation types
� Application in ICLO (Integrated Cross-Language

Ontology)

2. Controlling concepts and relations

Example in semblog-tm
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� /* #8: 4. Causality A IS_CAUSE_OF B */
� /* r2_4 Causality */

� /* role types */
� [rt_cause : ICLO_role_type = "cause"
� @"http://www.schmitz-esser.de/ICLO/v0.01/rt_cause"]
� [rt_caused : ICLO_role_type = "caused"
� @"http://www.schmitz-esser.de/ICLO/v0.01/rt_caused" ]
� /* association types */
� [r2_4 : ICLO_relation = "cause-caused"
� = "causality"
� = "RelClass2-Type 4"
� = "is cause of" / rt_cause
� = "is caused by" / 

rt_caused
� @"http://www.schmitz-esser.de/ICLO/v0.01/r2_4"]

� /* topics and associations */
� [t1 = "deep sea earthquakes"]
� [t2 = "tsunamis"]
� r2_4(t1 : rt_cause, t2 : rt_caused)

ICLO relations in LTM

2. Controlling concepts and relations

992006-10-10 Knowledge Organization with Topic Maps - Revisited

Leveraging Traditional KOS: Aim and Purpose

Herman, I. (2006, 2006-06-22). Tutorial on Semantic Web Technologies.
Retrieved 2006-06-22, from http://www.w3.org/People/Ivan/CorePresentations/RDFTutorial/
Folie 141

2. Controlling concepts and relations
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SKOS Thesaurus with Webservice

� CSA/NBII Biocomplexity Thesaurus
� SOAP webservice
� SKOS

� http://nbii-thesaurus.ornl.gov/thesaurus/

� Sall, Kenneth B. & Reck, Ronald P. (2005): Implementing a Government-wide Semantic Solution to 
Thesauri. XML 2005, Atlanta, GA, November 15, 2005.

2. Controlling concepts and relations



26

1012006-10-10 Knowledge Organization with Topic Maps - Revisited

Why SKOS in addition to OWL?

Herman, I. (2006, 2006-06-22). Tutorial on Semantic Web Technologies.
Retrieved 2006-06-22, from http://www.w3.org/People/Ivan/CorePresentations/RDFTutorial/
Folie 150

2. Controlling concepts and relations
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� SKOS Core Guide. W3C Working Draft 2 November 2005
� Latest version: http://www.w3.org/TR/swbp-skos-core-guide

� Editors: Alistair Miles, CCLRC, & Dan Brickley, W3C

� SKOS Core
� provides a model for expressing the basic structure and content of concept

schemes such as thesauri, classification schemes, subject heading lists, 
taxonomies, 'folksonomies', other types of controlled vocabulary, and also 
concept schemes embedded in glossaries and terminologies.

� The SKOS Core Vocabulary
� is an application of the Resource Description Framework (RDF), that can

be used to express a concept scheme as an RDF graph. Using RDF allows
data to be linked to and/or merged with other data, enabling data sources to 
be distributed across the web, but still be meaningfully composed and 
integrated.

Core Guide and Core Vocabulary
2. Controlling concepts and relations
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� SKOS Core Overview
� Classes and Predicates: 

� Basic description (Concept, ConceptScheme, …) 
� Labelling (prefLabel, altLabel, prefSymbol, altSymbol …) 
� Documentation (definition, scopeNote, changeNote, …) 
� Semantic relations (broader, narrower, related) 
� Subject indexing (subject, isSubjectOf, …) 
� Grouping (Collection, OrderedCollection, …) 
� Subject Indicator (subjectIndicator) 

� Some inference rules (a bit like the RDFS inference
rules) to define some semantics

Core Guide and Core Vocabulary

Herman, I. (2006, 2006-06-22). Tutorial on Semantic Web Technologies.
Retrieved 2006-06-22, from http://www.w3.org/People/Ivan/CorePresentations/RDFTutorial/
Folie 149

2. Controlling concepts and relations
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� A number of public “core” vocabularies evolve to be
used by applications, e.g.: 
� SKOS Core: about knowledge systems
� Dublin Core: about information resources, digital libraries, with

extensions for rights, permissions, digital right management
� FOAF: about people and their organizations
� DOAP: on the descriptions of software projects
� MusicBrainz: on the description of CDs, music tracks, …
� …

� They share the underlying RDF model (provides
mechanisms for extensibility, sharing, …) 

Typical SKOS „core“ vocabularies

Herman, I. (2006, 2006-06-22). Tutorial on Semantic Web Technologies.
Retrieved 2006-06-22, from http://www.w3.org/People/Ivan/CorePresentations/RDFTutorial/
Folie 152

2. Controlling concepts and relations
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Taxonomy entry, graphically

� (Blumauer, A., & Pellegrini, T. (2006). Semantic Web und semantische Technologien: Zentrale Begriffe 
und Unterscheidungen. In T. Pellegrini & A. Blumauer (Eds.), Semantic Web: Wege zur vernetzten 
Wissensgesellschaft (pp. 9-25): Springer)

2. Controlling concepts and relations
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� “Quick Guide to Publishing a Thesaurus 
on the Semantic Web”

� “SKOS Mapping Vocabulary
Specification”

� van Assem, M., Malaisé, V., Miles, A., & Schreiber, G. (2006). A 
Method to Convert Thesauri to SKOS. In Y. Sure & J. Domingue (Eds.), 
ESWC06 (Vol. LNCS 4011, pp. 95-109): Springer.

Bringing a Thesaurus into the Semantic Web
2. Controlling concepts and relations
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Thesaurus entry: UK Archival Thesaurus

syndetic structure: US/UF, BT/NT, RT

2. Controlling concepts and relations
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Thesaurus entry, graphically

Herman, I. (2006, 2006-06-22). Tutorial on Semantic Web Technologies.
Retrieved 2006-06-22, from http://www.w3.org/People/Ivan/CorePresentations/RDFTutorial/
Folie 148

2. Controlling concepts and relations
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Thesaurus entry: RDF/XML
2. Controlling concepts and relations
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� Tutorial
� Garshol, L. M. (2005, 2005-10-24). SKOS in Topic Maps [Blog

entry]. http://www.garshol.priv.no/blog/10.html

� SKOS MAPPING
� Lars Marius Garshol : RTM mapping file for SKOS from RDF to 

Topic Maps. http://www.garshol.priv.no/blog/mapping.rdff
� Miles, A. (2004). SKOS: Simple Knowledge Organisation with the

Semantic Web. DELOS 2004
� Miles, A., Matthews, B., Beckett, D., Brickley, D., Wilson, M., & 

Rogers, N. (2005). SKOS: A language to describe simple 
knowledge structures for the web. Paper presented at the XTech
2005: XML, the Web and beyond.

� http://localhost:8080/omnigator/models/topicmap_complete.jsp?tm=MyThesaurus.xtm
� Creator: Steve Pepper
� Description: A Topic Maps ontology for monolingual thesauri based on SKOS 

(http://www.w3.org/TR/swbp-skos-core-guide/)
� Ontology Version: 1.0
� Version: $Id: MyThesaurus.xtm,v 1.2 2006/01/10 13:01:00 pepper Exp $

SKOS in Topic Maps: Demonstration
2. Controlling concepts and relations
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� Organizing information resources by subject 
by lightweight ontologies consisting of 
concepts and semantic relation types, and by 
associating them with typed occurrences as 
relevant to information resources

Summary
2. Controlling concepts and relations

Outline
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� Organizing Information Resources by 
Subject … by controlling

� Unit 3 (11.00-11.45h)
… the information architecture of topic-
oriented portals
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� Organizing single topic-oriented portals
� Facets in information architecture and Topic Maps

� Organizing the federation of topic-oriented 
portals
� TMRAP and the like

� Application: Content Intelligence

Topics
3. Controlling the information architecture of TO portals
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� Lutz Maicher: „Topic Maps reduzieren 
den Wartungsaufwand von Portalen.“

� http://www.semantic-web.at/10.36.105.article.lutz-maicher-topic-
maps-reduzieren-den-wartungsaufwand-von-portalen.htm

Reducing the portal maintenance effort

3. Controlling the information architecture of TO portals
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„SKOSified“ thesauri in portals

See also: Sigel, A., & Ahmed, K. (2006/2007). Topic-oriented portals. In A. Tatnall (Ed.),
Encyclopaedia of Portal Technology and Applications (forthcoming): Idea Group

3. Controlling the information architecture of TO portals
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Cascaded model of federated subject portals

(Mayr/Stempfhuber/Walter 2005)

3. Controlling the information architecture of TO portals
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See also: Sigel, A., & Ahmed, K. (2006/2007). Topic-oriented portals. In A. Tatnall (Ed.),
Encyclopaedia of Portal Technology and Applications (forthcoming): Idea Group

3. Controlling the information architecture of TO portals

Topic Maps-based Information Portals
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Topic Maps-based Information Portals

[Garshol 2006]

3. Controlling the information architecture of TO portals
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Portal Federation with Topic Maps

Zur Vertiefung: Sigel, A., & Ahmed, K. (2006/2007). Topic-oriented portals. In A. Tatnall (Ed.),
Encyclopaedia of Portal Technology and Applications (forthcoming): Idea Group

3. Controlling the information architecture of TO portals
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Portal Federation with TMRAP (Topic Maps Remote Access Protocol)

� e.g. tolog queries between portals
(here: with get-tolog)

[Pepper 2004]

3. Controlling the information architecture of TO portals
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Genetically modified food at 
forskning.no

[Pepper 2004]

3. Controlling the information architecture of TO portals

Portal Federation with TMRAP (Topic Maps Remote Access Protocol)
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Genetically modified food at 
forskning.no

[Pepper 2004]

3. Controlling the information architecture of TO portals

Portal Federation with TMRAP (Topic Maps Remote Access Protocol)
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Genetically modified food at 
forskning.no

[Pepper 2004]

Portal Federation with TMRAP (Topic Maps Remote Access Protocol)

3. Controlling the information architecture of TO portals
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���� one “virtual portal”
with seamless navigation in all directions

[Pepper 2004]

Portal Federation with TMRAP
Three Topic Maps portals – on common subject

3. Controlling the information architecture of TO portals
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Portal A: forskning.no

Portal B: Matportalen

Hi! Do you know the subject 
“genetically modified food”?*

Sure. My URL is: 
http://matportalen.no/Mat

portalen/Emner/gmo

��� � http://matportalen.no/Matportalen/Emner/gmo

This scenario is Level 1 
of TMRAP knowledge 
integration.

* The actual question was:
Is the subject
http://psi.forskning.no/food/gm-food
known in your system?

[Pepper 2004]

3. Controlling the information architecture of TO portals

Portal Federation with TMRAP (Topic Maps Remote Access Protocol)
Exchange Protocol
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� Abstract protocol for getting information from remote 
repositories

� The protocol has an HTTP REST binding
� A SOAP binding would be easy to do

� Any repository can support TMRAP
� For topic map applications support TMRAP is very easy
� For other applications it’s less easy, but the benefit is that legacy 

applications can be integrated

� The OKS currently contains a prototype implementation
� Used to implement the Vizigator applet
� Also used for the Omnigator Rap demo

� For a short introduction to TMRAP:
� http://www.jtc1sc34.org/repository/0507.htm

� Some related work:
� RDF Net API: http://www.w3.org/Submission/2003/SUBM-rdf-netapi-

20031002/
� SNAPI: http://sourceforge.net/projects/snapi

[Pepper 2004; Garshol 2006]

3. Controlling the information architecture of TO portals

Portal Federation with TMRAP (Topic Maps Remote Access Protocol)
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� Garshol, L. M. (2006). TMRAP - Topic Maps Remote Access Protocol. 
In L. Maicher & J. Park (Eds.), Charting the Topic Maps Research and 
Applications Landscape, First International Workshop on Topic Maps 
Research and Applications, TMRA 2005, Leipzig, Germany, October 
6-7, 2005, Revised Selected Papers (Vol. LNAI 3873, pp. 53-68): 
Springer.
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at the Extreme Markup 2004 Conference. Retrieved 2006-04-24, from 
http://www.ontopia.net/topicmaps/materials/Seamless%20Knowledge
%20with%20TMRAP.ppt (slides only).

Portal Federation: Literature
3. Controlling the information architecture of TO portals

1302006-10-10 Knowledge Organization with Topic Maps - Revisited

� Organizing information resources by subject 
by rendering the lightweight ontologies and 
the information resources associated with 
them as needed, and by having portals talk 
dynamically to each other on subjects.

Summary
3. Controlling the information architecture of TO portals

Outline
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� Organizing Information Resources by 
Subject … by controlling

� Unit 4 (11.45-12.15h)
… the aggregation of statements
(assertions) about the same subject from 
different sources
… the provision of new Semantic 
Knowledge Services on top of knowledge 
networks

� Q&A

1322006-10-10 Knowledge Organization with Topic Maps - Revisited

� Aggregation of statements

� Semantic knowledge services on top of 
knowledge networks and their composition
� Semantic Knowledge Services, Knowledge Services, 

Semantic Web Services, Web Services
� Semantic blogging (Semblogging) producing such 

statements, and using semantic knowledge services

Topics
4. Controlling the aggregation of statements, and SKS
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� More complex statements can be created by 
aggregating existing statements, resulting in a 
semantic network which is an index adhering to a 
sophisticated index language with a grammar 
(Fugmann, 1993, 1999).

� Aggregation is defined as at least two statements 
sharing one argument.

4. Controlling the aggregation of statements, and SKS

Aggregation in ICLO

1342006-10-10 Knowledge Organization with Topic Maps - Revisited

� The result of the aggregation is a small topic 
map (fragment).

� It might be possible to model the aggregation 
as being in the same scope of the JtID.

� Another possibility might be to use the 
existing association type “composition”, or to 
add an association role type “aggregation”.

Aggregation in ICLO
4. Controlling the aggregation of statements, and SKS
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� However, a topic map is already an aggregated semantic 
network in which all connections an argument plays roles in can 
be easily displayed from one virtual location. Hence, there 
seems no need for an aggregation relation.

� Instead, it is proposed to reify the whole semantic network, i.e. 
to use the construct for topic map reification (See (Garshol, 
2006a), 2.7.1 Topic Map directive), probably in combination with
the mergemap directive. The whole topic map is reinterpreted 
as a statement.

� In this example, the topic map below shaded in grey is 
reinterpreted as topic called JtID2247. Reinterpreted as an 
argument, it could play further roles. 

Aggregation in ICLO
4. Controlling the aggregation of statements, and SKS
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� A Semantic Knowledge Service:
� is a Knowledge Service realized as Webserivce

� which operates on explicitly represented knowledge,
which is represented according to Semantic Web Standards (in 
particular Topic Maps) and stored in the form of Semantic
Knowledge Networks.

� operating on Semantic Knowledge Networks
(querying or modifying) (e.g. TMQL/tolog, …, Sparql) 
and returns fragments of such Semantic Knowledge
Networks (e.g. using TMRAP/TMIP), e.g. Topic Map
fragments.

� In contrast to Semantic Webservices (SWS) it is not
required (but useful) that the Webservice itself is
semantically described (e.g. for improved findability, 
invocation and composition).

Semantic Knowledge Service (SKS)
4. Controlling the aggregation of statements, and SKS
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Some Implementation Alternatives for
Semantic Knowledge Service (SKS)

4. Controlling the aggregation of statements, and SKS

TMRAP

tolog

UDDISPARQL

RDF
Topic Map

AXIS

WSDL

SOAP

tolog
Topic Map
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Semantic Knowledge Service (SKS) in semblog-tm

4. Controlling the aggregation of statements, and SKS

· MergeTopicmapFragments
· get_topics_associated_with_t
opic
· get_new_topics_associated_
with_topic
· get_topics_instance_of_topic
· get_new_topics_instance_of
_topic
· get_topics_with_name

· psi_exists
· create_psi(name)
· create_psi(name,
URI)
· create_psi_blojso
m

· GetURIS
· RegisterURI
· remove_non_working
_URIs

tolog_request

Topic Map-
Fragment
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Find blog entries about category NACE/ATECO 
25.1, using user-defined synonyms and NT 
relations, including NT relations via user-defined
synonyms

Semantic Knowledge Services and 
their combination:

synonym, narrower, narrower-
synonym, extend-term

Tolog-based SKS operating on thesauri

4. Controlling the aggregation of statements, and SKS
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By which other direct relations is the
category NACE/ATECO 25.1 connected in 
which way with other topics?

Semantic Knowledge Services

is-related

4. Controlling the aggregation of statements, and SKS

Tolog-based SKS operating on thesauri
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� subject-identifier($TOPIC,\"" + psi + 
"\"), role-player($ROLE1, $TOPIC), 
association-role($ASSOC, $ROLE1), 
association-role($ASSOC, $ROLE2), role-
player($ROLE2, $TOPIC2), 
occurrence($TOPIC2, $OCC), type($OCC, 
$TYPE), role-player($ROLE3, $TOPIC2), 
association-role($ASSOC2, $ROLE3), 
association-role($ASSOC2, $ROLE4), 
role-player($ROLE4, $TOPIC3), 
type($ASSOC2, $TYPE3), type($ROLE4, 
$TOPIC4),type($ROLE3, $TOPIC5), 
instance-of($TOPIC2, $TYPE22)?

Example tolog query in semblog-tm
4. Controlling the aggregation of statements, and SKS
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� Organizing information resources by subject 
by aggregating statements (assertions) about 
the same subject from different resources, 
and the potential of providing new services 
and products on top.

Summary
4. Controlling the aggregation of statements, and SKS

Outline
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� Summary and Outlook

1442006-10-10 Knowledge Organization with Topic Maps - Revisited

� Organizing information resources by subject

Summary of the Tutorial
5. Summary and Outlook

4. Controlling the aggregation of statements, and SKS

3. Controlling the information architecture of TO portals

1. Introduction to KO

2. Controlling concepts and relations
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� approx. 09.00-12.15h

� Organizing Information Resources by Subject …

� Unit 1 (09.00-09.55h):
Introduction to KO concepts

� [short break]

� Unit 2 (10.00-10.45h)
� … by applying Topic Maps concepts

� … by controlling ...
� concepts (subjects representing concepts) and information resources relevant to concepts
� typed semantic relations interconnecting concepts

by leveraging existing KOS as lightweight ontologies for semantic web applications

� break

� Unit 3 (11.00-11.45h)
… by controlling

� the information architecture of topic-oriented portals
� Unit 4 (11.45-12.15h)

… by controlling …
� the aggregation of statements (assertions) about the same subject from different sources
� the provision of new Semantic Knowledge Services on top of knowledge networks
� Q & A

Outline
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� Organizing Information Resources 
by Subject …

� Unit 2 (10.00-10.30h)
… by applying Topic Maps concepts

… by controlling …
� concepts (subjects representing concepts) and 

information resources relevant to concepts
� typed semantic relations interconnecting concepts

by leveraging existing KOS as lightweight ontologies
for semantic web applications

Outline
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� How to use TM concepts for KO?
� How to lift classical KOS to lightweight 

ontologies (for improved information 
architecture)?

� How to control relationship types?

Outline
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� Organizing Information Resources by 
Subject … by controlling

� Unit 3 (11.00-11.45h)
… the information architecture of topic-
oriented portals
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� Organizing single topic-oriented portals
� Facets in information architecture and Topic Maps

� Organizing the federation of topic-oriented 
portals
� TMRAP and the like

� Application: Content Intelligence

Topics
3. Controlling the information architecture of TO portals

Outline

1502006-10-10 Knowledge Organization with Topic Maps - Revisited

� Organizing Information Resources by 
Subject … by controlling

� Unit 4 (11.45-12.15h)
… the aggregation of statements
(assertions) about the same subject from 
different sources
… the provision of new Semantic 
Knowledge Services on top of knowledge 
networks

� Q&A
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� Aggregation of statements

� Semantic knowledge services on top of 
knowledge networks and their composition
� Semantic Knowledge Services, Knowledge Services, 

Semantic Web Services, Web Services
� Semantic blogging (Semblogging) producing such 

statements, and using semantic knowledge services

Topics
4. Controlling the aggregation of statements, and SKS
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� What are your interests and questions

� in KO with TMs?

Q & A
5. Summary and Outlook


