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Motivation and Purpose –

Knowledge Organization Systems

• In this unit of TSS ’11, we focus on the role of 

terminologies as tools to organize and retrieve

knowledge (-> Knowledge Organization Systems, KOS)

• Major types of KOS are:

– Thesauri (in information science: controlled vocabularies for 

indexing and information retrieval)

– Classification systems (hierarchical concept systems, usually 

domain-specific, sometimes universal in scope)

– taxonomies, nomenclatures (mostly in natural sciences, 

systematic arrangements of terms seen as “scientific names”

– Ontologies (in IT -> formal conceptual shared specifications, 

domain ontologies often created by formalizing the previously 

listed types of KOS



Knowledge (organization) systems

• Cognitive knowledge systems

• collective knowledge systems, cultural systems, social 
systems, language and communication systems

• Formal knowledge systems, knowledge representation 
systems, “semantic systems” (Semantic Web)

• Applications:
– Knowledge organization as part of knowledge management 

(Nonaka, Takeuchi, et al)

– Knowledge organization as daily practice in libraries and 
information systems (for more than 2000 years)

– Knowledge organization as formal representations in collective 
knowledge systems -> Semantic Web applications



What is knowledge organization?

1. A part of information and library science, a part of 
philosophy of science and of epistemology, but also of 
knowledge management and knowledge engineering

• Investigating and representing structures of knowledge

• Epistemological aspects, cognitive science aspects

• Linguistic and socio-cultural aspects (e.g. folk taxonomies)

• Historical aspects (e.g. Leibniz, encyclopedism, administrative 
categorizations in ancient societies, history of science, etc.)

2. Practical work: creating and using knowledge 
organization systems (see further down) 

3. Knowledge organization is also a crucial process in 
linguistic action (sprachliches Handeln) – Text 
organization both in reception and production



Functions of knowledge organization systems

1. Instruments of structuring and archiving the content of 
large scale collections 

2. Structural components of information systems

3. Support of targeted retrieval of information based on 
conceptual search criteria

4. Search aids, visual navigation, query languages

5. Communication support tools (cross-lingual, cross-
disciplinary, cross-cultural)

6. Instruments of corporate knowledge management

7. Learning support, orientation support, didactic tools



Properties of knowledge organization systems

1. Conceptual structures (hierarchical and non-
hierarchical structures)

2. Explicitation of conceptual links, definitions (mono- or 
multilingual)

3. Terminological and linguistic standardization

4. Increasingly formalized and digital (in particular as 
„ontologies“)

5. Different scales (from small KOS to large ones (more 
than 200.000 concepts)

6. Increasingly with visualized structures, interactive user 
interfaces

7. Static or dynamic (e.g. ontologies for modelling 
business processes in companies)



„Ontologies“ as formal knowledge systems

• Computer science: From Ontology as a traditional field of 

philosophy (theory of being, existence, theory of objects, 

etc.) to formal, digitally represented concept systems/ 

knowledge systems

• Concepts are explicitly defined – terms are assigned

• Relations between concepts are explicitated

• Terms are standardized

• Logical application rules and constraints are specified

• Ontologies as knowledge representation systems



Domain-specific knowledge organization systems

• Medicine, health, bio- and life sciences

• Business, trade

• Industry, engineering

• Natural sciences

• Administration, government

• Culture

• Pedagogy

• Linguistics

• Etc.



Thesaurus Example: EUROVOC

• Thesaurus of the European Union

• Using a ppt presentation by Chr. Laaboudi-Spoiden at 

the 2010 EUROVOC conference:



 General and multidisciplinary 

 21 fields (domains)

•Two-digit notation + heading

 127 microthesauri 

• Four-digit notation + heading

 Covers both European Union

and national point of view

 with emphasis on 

parliamentary activities
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EuroVoc - Multilingual content

• 22 official languages

• 2 other languages  

– Croatian and Serbian
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 Set of 6 797 concepts 

 Preferred Terms

• 24 language equivalences

 Non Preferred Terms

 Language-dependent 

 Symmetric equivalence 

•Preferred Terms

•Relationships (BT/NT, RT)

EuroVoc – Language equivalence
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EuroVoc – Previous Data Model

• One ID number per descriptors

– 22 language equivalents

– Standard thesaurus relationships

• BT/NT (Broader/Narrower)

• RT (Associative)

•Attributes

– Non Descriptors 

– Scope Notes 

– Share the descriptor ID

 “False” equivalence (USE/UF)

Descriptor
<RECORD>

<DESCRIPTOR_ID>5482</DESCRIPTEUR_ID> 

<LIBELLE>climate change</LIBELLE> 

</RECORD>

Non Descriptor
<RECORD>

<DESCRIPTEUR_ID>5482</DESCRIPTEUR_ID> 

<UF>

<UF_EL>global warming</UF_EL> 

<UF_EL>climatic change</UF_EL> 

</UF>

</RECORD>
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EuroVoc – Previous Data Model

Standards

• ISO 2788-1986: monolingual (1986) 

• ISO 5964-1985: multilingual  (1985)

Revised by

 ISO 25964: Thesauri and interoperability with other 

vocabularies

Descriptor - Non Descriptor

Preferred Term – Non Preferred Term

© Laaboudi-Spoiden 2010



15

New Data Model - Concepts

Thesaurus Concept

Multilingual

URI= http://eurovoc.europa.eu/5482

© Laaboudi-Spoiden 2010

http://eurovoc.europa.eu/5482


16

New Data Model – Thesaurus Terms

Thesaurus Terms

[language specific]

Thesaurus Concept

Multilingual

URI= http://eurovoc.europa.eu/5482

URI= http://eurovoc.europa.eu/218409URI= http://eurovoc.europa.eu/125206
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New Data Model – Thesaurus Terms
URI= http://eurovoc.europa.eu/125206

URI= http://eurovoc.europa.eu/125207
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• Concept (multilingual)

– Concept – Terms relation

– Standard relationships (BT/NT, RT)

– Relations to the Microthesaurus 
 Group of concepts

• Thesaurus terms (language-dependent)

– Lexical representation of a concept in a given 
language

– 2 types of term

• Preferred term (PT)

• Non preferred term (NPT)

– Equivalence relation between PT/NPT (USE/UF)

• What’s new ?

– One URI by concept, term

Data Model – Summary
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EuroVoc Website

Left menu

Editorial content

Top menu
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EuroVoc - Architecture

SKOS/RDF

ITM (Intelligent Topic Manager) EuroVoc Web site

Terminologies

Concept & Terms

[URI]

OWL

XML

RDF

Ontology - Data model

EuroVoc content

XHTML

XLS

PDF

XML/SKOS

Oracle Text (Search engine)

Drupal (Web Content Management)

Partial SKOS

Workflow
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EuroVoc website – Browse the subject-oriented version
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EuroVoc website – Thesaurus concept

Term details

in the selected 

content language
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• Preferred Term

• Non Preferred Term

EuroVoc website – Term details 
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EuroVoc website – Map 
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• Lisbon Treaty 

• EC  EU

• European Community  European Union

• Source of the proposals

– The European Parliament (15%)

– The national parliament libraries (SE, RO and SK)

– Terminologists from EC DGT

– EuroVoc users

– The Publications Office

• Online publication: first semester 2011

EuroVoc 4.4

powers of the EC Institutions 

powers of the EU Institutions

EC competition

EU competition

delegated decision

non-legislative act

legislative act

implementing regulation

special legislative procedure
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Ongoing and future developments of 

EUROVOC

• Available in SKOS

• Visualization

• Online version

• Thesaurus mapping and alignment – software support

• Update of content



Other major thesauri

• GEMET – General European Multilingual Environmental 

Thesaurus

• UNESCO Thesaurus

• CEDEFOP Thesaurus (vocational training)

• AAT – Art and Architecture Thesaurus

• AGROVOC Thesaurus (FAO)

• General trends:

– Preparing for Semantic web applications

– RDF, SKOS, Linked Data, ontologies

– Networking/mapping/interoperability









For more information on ontologies, knowledge 

organization systems, on our projects mentioned 

above, on further reading, related tools, etc.

Please contact

Gerhard Budin
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