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This tutorial 

ÅDemo: SKOS data on the web 

ÅSKOS Background 

ÅSimple SKOS features 

ÅMore advanced SKOS 

ÅApplications, tools & data 



Knowledge Organization Systems? 

ÅDomain-specific KOSs 

ïLibraries: LCSH, DDC, UDC 

ïArt history: AAT, ULAN 

ïMedicine: UMLS, MESH 

ïGeography: TGN 

ïFood: AGROVOC 

ÅGeneric KOSs 

ïLexical vocabularies: WordNet 

ï/ƻǳƴǘǊȅ ŎƻŘŜǎΣ ƭŀƴƎǳŀƎŜǎ Χ 



SKOS Demo 

CƻƭƭƻǿƛƴƎ ƻƴŜΩǎ ƴƻǎŜ ǘƻ άŎƻƴŎŜǇǘǎέ ŀǎ ƭƛƴƪŜŘ Řŀǘŀ 

ÅAmerican LCSH  
http://id.loc.gov/authorities/sh85145447#concept  

ÅFrench RAMEAU 
http://stitch.cs.vu.nl/vocabularies/rameau/ark:/12148/cb11931913j  

ÅGerman SWD 
http://d -nb.info/gnd/4064689-0  

ÅAgrovoc 
http://aims.fao.org/aos/agrovoc/c_8309  

ÅSTW 
http://zbw.eu/stw/descriptor/14188-0  

ÅFurther on to DBPedia 
http://dbpedia.org/resource/Water  
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http://stitch.cs.vu.nl/vocabularies/rameau/ark:/12148/cb11931913j
http://d-nb.info/gnd/4064689-0
http://d-nb.info/gnd/4064689-0
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Linked data 

 



Linked data 

 



Knowledge Organization Systems 
for Linked Data? 

Å (hundreds of) thousands of concepts 

ÅLoose semantics ς but still, semantics! 
Car wheel   BroaderTerm  Car    

ÅProven to be useful for applications 
Search, description 

 

It is useful to enable publishing and re-use of legacy KOSs, in an 
area which is always craving for semantics 



 

LCSH is to Thesaurus as Doorbell is to Mammal: 

Visualizing Structural Problems in the Library of 

Congress Subject Headings 

Simon Spero,  

DC 2008, 

http://dcpapers.dublincore.org/ojs/pubs/article/vie

wArticle/937 



This tutorial 

ÅDemo: SKOS data on the web 

ÅSKOS Background 

ÅSimple SKOS features 

ÅMore advanced SKOS 

ÅApplications, tools & data 



W3C Semantic Web Deployment 
Working Group 

 

Tom Baker, Guus Schreiber, Alistair Miles, Sean Bechhofer, 
Antoine Isaac, Ralph Swick, Ed Summers, Jon Phipps, 
Margherita Sini, Diego Berrueta, Clay Redding, and many 
ƻǘƘŜǊǎΧ 

 

 

 

http://www.w3.org/2006/07/SWD/ 

http://www.w3.org/2006/07/SWD/


SKOS 

 

Simple Knowledge Organization System 

an official W3C recommendation! 

 

Scope: knowledge organization systems (KOS) such as 
thesauri, classification systems, subject heading 
ƭƛǎǘǎΧ 

 

SKOS is for representings KOSs in RDF in a simple way 

http://www.w3.org/2004/02/skos/  

http://www.w3.org/2004/02/skos/


SKOS 

ÅThere are many KOS models and formats 

ÅBut also common features and application 
requirements 

Lexical information, semantic links 

 

ÅSKOS is a model to port KOSs to RDF in a simple way 

ïNot aimed at fitting everything! 

ïNot aimed at replacing existing (non-web) formats! 

http://www.w3.org/2004/02/skos/  

http://www.w3.org/2004/02/skos/


Representing semantics 

The formal way: OWL Semantic Web ontology language 

 

Used for ontologies that enable machine reasoning 

ÅMother is a class 

Å It is the intersection of the classes Woman and Parent 

ÅParent is the class of entities of type Person that are related to 
at least one other resource of type Person using the child 

property 

Χ 

http://www.w3.org/TR/owl2-primer/


SKOS is not for formal ontologies 

ÅTurning KOSs into ontologies is possible, but KOSs 

ïare large 

ïhave often a focus on terminological information 
Child UsedFor Offspring 

 

ÅSofter semantics can be useful as such for many 
applications! 

{ŜƳŀƴǘƛŎ ǎŜŀǊŎƘΣ ŀƴƴƻǘŀǘƛƻƴΧ 



SKOS is not for formal ontologies 

Åwƻō {ǘȅƭŜǎ ό¢ŀƭƛǎύΥ {Yh{ ŀǎ ŀ άǎǘŜǇǇƛƴƎ ǎǘƻƴŜέ ƛƴǘƻ 
Semantic Web and Linked Data 

ÅAllows straightforward conversion and re-use of existing 
knowledge 

ÅWithout some of the benefits granted by 

ïFormal axioms (reasoning) 

ïCleaning data (high precision) 



W3C standardization process 

Å Input: draft specification (SKOS 2005) 

ÅCollect use cases & derive requirements 

ÅCreate issue list: requirements not handled by the draft spec 

ÅPropose resolutions for issues 

ÅGet consensus on new spec 

ÅFind two independent implementations for each feature in 
the spec 

ÅContinuously: asking for public feedback/comments 
Lot of feedback coming from the SKOS community list public-esw-

thes@w3.org  

Guus Schreiber 

mailto:public-esw-thes@w3.org
mailto:public-esw-thes@w3.org
mailto:public-esw-thes@w3.org
mailto:public-esw-thes@w3.org
mailto:public-esw-thes@w3.org


Use Cases and Requirements 

 

ÅGathering use cases for SKOS 
ïExisting or anticipated applications 

ïE.g., "Semantic search service across mapped 
multilingual thesauri in the agriculture domain" 

 

ÅFrom use cases, requirements were elicited 
ïE.g., using generalization links between concepts (can 

be used for hierarchical browsing) 





This tutorial 

ÅDemo: SKOS data on the web 

ÅSKOS Background 

ÅSimple SKOS features 

ÅMore advanced SKOS 

ÅApplications, tools & data 



Basic SKOS 

A set of features common to various KOS types and 
useful for many applications 

 

ÅConcepts 

ÅLexical properties  

ÅSemantic relations  

ÅNotes 

 



 



Thesaurus example 

Animals  
 
cats  
 UF (used for ) domestic cats  
 RT ( related term ) wildcats  
 BT ( broader term ) animals  
 SN ( scope note ) used only for domestic cats  
 
domestic cats  
 USE cats  
 
wildcats  

ISO 2788 model 



Concepts and labels 

cats  
 UF (used for ) domestic cats  

skos: = http://www.w3.org/2004/02/skos/core#  
rdf: = http://www.w3.org/1999/02/22 -rdf-syntax-ns#  
ex: = http://example.org/  



Note: multilingual labels 



SKOS is concept-oriented 

cats  
 UF (used for ) domestic cats  

ωUSE/UF functions, as in ISO2788 

ωBut: 

ωConcepts are first-order (RDF) resources 

ωLabels are RDF literals (simple string values) 

ωLabels are linked via the concept resource 



Semantic relations 

cats  
 RT ( related term ) wildcats  
 BT ( broader term ) animals  



Documenting concepts 

Alistair Miles 



A SKOS graph 
animals  
cats  
 UF domestic cats  
 RT wildcats  
 BT animals  
 SN used only for domestic cats  
domestic cats  
 USE cats  
wildcats  



Example: RDF XML serialization 

<rdf:RDF>  

<skos:Concept rdf:about=" http://example.org/animals ">  

      <skos:prefLabel xml:lang="en"> animals </skos:prefLabel>  

</skos:Concept>  

<skos:Concept rdf:about=" http://example.org/cats ">  

     <skos:prefLabel xml:lang="en"> cats </skos:prefLabel>  

     <skos:altLabel xml:lang="en"> domestic cats </skos:altLabel>  

     <skos:scopeNote> used only for domestic cats </skos:scopeNote>  

     <skos:broader rdf:resource=" http://example.org/animals "/>  

     <skos:related rdf:resource=" http://example.org/wildcats "/>  

</skos:Concept>  

<skos:Concept rdf:about=" http://example.org/wildcats ">  

     <skos:prefLabel xml:lang="en"> wildcats </skos:prefLabel>  

</skos:Concept>  

</rdf:RDF>  

animals 

cats 

 UF domestic cats 

 RT wildcats 

 BT animals 

 SN used only for domestic cats 

domestic cats 

 USE cats 

wildcats 



Converting data to SKOS 

 

LCSH, SKOS and Linked Data 

Ed Summers, Antoine Isaac, Clay Redding, Dan Krech 

DC 2008 

http://dcpapers.dublincore.org/ojs/pubs/article/viewArticle/916 



Getting that data 

It can be tedious: 

ÅComplex data (MARC) 

ÅData archaeology: mining models from data 

ÅCreating URIs: mostly from local IDs 

ÅAssigning language tags for labels 

ÅaŀǇǇƛƴƎ ǘŀōƭŜǎ ŘƻƴΩǘ ǎŀǾŜ ȅƻǳ ŦǊƻƳ ǳǎƛƴƎ ȅƻǳǊ 
favorite data conversion software 

XSLT, Marc-ǇŜǊƭΧ 

 

.ǳǘ ƛǘΩǎ ƴŜǾŜǊ ǊŜŀƭƭȅ ƛƳǇƻǎǎƛōƭŜ J 



Methological references at 

http://www.w3.org/2004/02/skos/references 

 

tŜǘŜ WƻƘƴǎǘƻƴΩǎ Ǉƻǎǘǎ ƻƴ ŎƻƴǾŜǊǎƛƻƴ ǘƻ {Yh{Υ 

http://efoundations.typepad.com/efoundations/2011/02/term-
based-thesauri-and-skos-part-1.html  

http://efoundations.typepad.com/efoundations/2011/03/term-
based-thesauri-and-skos-part-2-linked-data.html  
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Concept Schemes 

Explicit representation of vocabularies 



Concept Schemes 

Linking concepts to concept schemes 



SKOS mappings 

SKOS allows bridging across KOSs from different contexts 

KOS 1:  
animals  
cats  
wildcats  

KOS 2:  
animal  
human  
object  



Networking controlled vocabularies in SKOS 

ÅcloseMatch  and exactMatch  for equivalence 
ïexactMatch  is stronger and context-independent (transitive) 

ÅbroadMatch  and narrowMatch  for hierarchical links 

Å relatedMatch  for other cases of interest 

KOS 1:  
animals  
cats  
wildcats  

KOS 2:  
animal  
human  
object  

 



SKOS mappings 

Å A common way to represent important info for KOS use cases 

Focusing on types of mapping relationships 

 

Å Semantics 

ï broadMatch  is a sub-property of broader  

ï Allows to seamlessly use mappings as basic KOS relationships 

ï Still keeps the difference at the statement level 



This tutorial 

ÅDemo: SKOS data on the web 

ÅSKOS Background 

ÅSimple SKOS features 

ÅMore advanced SKOS ς semantics  

ÅApplications, tools & data 



Semantics for SKOS? 

ÅSKOS model enforces basic constraints on SKOS data 

 

ÅSKOS must cope with existing information, and not infer new 
knowledge, beyond what KOS publishers intend 

 

ÅMinimal semantic commitment 
Over-commitment harms interoperability 

 

ÅSKOS is not a guideline to create KOS 
E.g., SKOS does not say how to create good labels 

 



Å (Hard) A concept has only one prefLabel per language 
 

 

 

 

 

 

 

Å (Soft) No two concepts from a same concept scheme should 
have the same prefLabel in a given language 

 

Semantics for SKOS - labels 



Semantics for SKOS 

There are rules to infer new facts 

E.g., broader and narrower are inverse of each other 

 

 



Semantics of skos:broader 
Is skos:broader  "transitive"? 

 

 

 

 

 

 

 

 

Å Infering a new link can be wrong, sometimes! 
Some KOSs are not always hierarchically clean 

Åskos:broader  is not transitive in general 



skos:broader  has a super-property skos:broaderTransitive  with 
ǎŜƳŀƴǘƛŎǎ ƻŦ άƘŀǎ ŀƴŎŜǎǘƻǊέ 

1: every broader  implies a broaderTransitive   

2: broaderTransitive  is transitive! 

 

 

 

 

 

Semantics of skos:broader 



SKOS semantics 

ÅSKOS is represented as an OWL ontology 

ÅIn total 46 axioms 

ÅAxioms may be less rich than expected for OWL fans 

 

See 

http://www.w3.org/TR/skos-reference 

http://www.w3.org/2004/02/skos/core#  

http://www.w3.org/TR/skos-reference
http://www.w3.org/TR/skos-reference
http://www.w3.org/TR/skos-reference
http://www.w3.org/2004/02/skos/core


SKOS and OWL -- again 

άh²[ ƛǎ ŀ IŀǊƭŜȅ-5ŀǾƛǎƻƴΣ {Yh{ ƛǎ ŀ Ƴƻǳƴǘŀƛƴ ōƛƪŜέ  

τ Tom Baker 

 

ÅSKOS and OWL are meant for quite different things 

 

ÅSKOS = Model to represent KOSs in a simple way 
Ontology for concepts ς the elements in (CH) vocabularies 



Raising difficult issues:  
what counts as a "concept"?  

ÅA concept is an artifact 

ïused in descriptions, e.g., as subjects 

ïused as a cluster for different labels with a similar meaning  

ïin semantic relationships with other concepts 

 

ÅShould a person name authority be represented using 
a class (foaf:Person) or a skos:Concept? Or both? 

 
E.g., discussion at 

http://efoundations.typepad.com/efoundations/2011/09/things-their-
conceptualisations-skos-foaffocus-modelling-choices.html  

http://efoundations.typepad.com/efoundations/2011/09/things-their-conceptualisations-skos-foaffocus-modelling-choices.html
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This tutorial 

ÅDemo: SKOS data on the web 

ÅSKOS Background 

ÅSimple SKOS features 

ÅMore advanced SKOS ς complex constructs 

ÅApplications, tools & data 



From SKOS Use Cases: 

ÅUse Case #3 τ Semantic search service across mapped 
multilingual thesauri in the agriculture domain 

 

ά¢ƘŜ !La{ ǇǊƻƧŜŎǘ ƛƴŎƭǳŘŜǎ {ǘǊƛƴƎ-to-{ǘǊƛƴƎ ǊŜƭŀǘƛƻƴǎƘƛǇǎέ 
 

 

 

 

 

άwŜǉǳƛǊŜǎΥ R-RelationshipsBetweenLabelsέ 

 

Å In basic SKOS, labels are RDF literals and cannot be subjects of 
RDF statements 

Relationships between lexical labels 

http://www.w3.org/TR/skos-ucr/
http://www.w3.org/TR/skos-ucr/
http://www.w3.org/TR/skos-ucr/


Relationships between lexical labels 

ÅDone as an extension: SKOS-XL 
ïskos - xl:Label  

ïskos - xl:labelRelation  

skos-xl:labelRelation 

ex:translation 



Other features 

ÅConcept grouping 
ǎƪƻǎΥ/ƻƭƭŜŎǘƛƻƴΣ ǎƪƻǎΥƳŜƳōŜǊΧ 

 

ÅNotations 
skos:notations 

 
 



Killed darling example 

ÅSynthesis of new subjects 
Using subdivisions: Brass bands ðSponsorship  

 

Åά/ƻƻǊŘƛƴŀǘƛƻƴέ ǎŜŜƳǎ ǘƻƻ ŀǇǇƭƛŎŀǘƛƻƴ- and/or KOS- specific 
At least it did for the SWD Group, compared to other KOS features 

 

Å It is also quite complex, not for Simple-KOS 



Handled by MADS/RDF 

http://www.loc.gov/standards/mads/rdf/, implemented at id.loc.gov  

http://www.loc.gov/standards/mads/rdf/
http://id.loc.gov


Extending SKOS 

ÅVocabularies dedicated to specific KOS aspects can be defined 
as extensions to SKOS 

madsrdf:authoritativeLabel rdfs:subPropertyOf skos:prefLabel  

ÅEnsures compatibility with tools that consume simple SKOS 

 



This tutorial 

ÅDemo: SKOS data on the web 

ÅSKOS Background 

ÅSimple SKOS features 

ÅMore advanced SKOS 

ÅApplications, tools & data 



Benefits of SKOS? 

Easily fitting KOSs into the Semantic Web & Linked Data 
vision 

 

ÅWeb-oriented representation 

ÅRe-use & sharing of concepts and their descriptions 

ÅLinking between concepts from different contexts 

ÅExtensibility 

 

 



Johan Stapel, Koninklijke Bibliotheek (now bibliotheek.nl) 

A vision for the Dutch National Library 



Unifying access to collections 

 
Experiment from the STITCH project 
http://stitch.cs.vu.nl/BNF_KB_demo.html 
 
ÅKB Illuminated Manuscripts 
ÅBnF Mandragore Manuscripts 
 

 
 

http://stitch.cs.vu.nl/BNF_KB_demo.html


Semantic reconciliation of collections 

 
 

Blue triangles: (collection-)specific vocabularies 



Reconciliation through vocabulary 
alignment 

 
 



Demo: SKOS, browsing and alignment 

Subject vocabulary, collection 1 

Subjects 



Demo: SKOS, browsing and alignment 

Hierarchical path 

from root to selected 

subject 

Possible 

specialization for 

selected subject 



Document from 

Collection 2 

Semantic alignment 

of subjects activated 

Demo: SKOS, browsing and alignment 



Demo: SKOS, browsing and alignment 

Subject from voc2 aligned to 

voc1:amphibiansò 





Building a search engine on top of metadata is difficult 

Intrinsic quality problems: correctness, coverage 

 

Especially when data is so heterogeneous 

Language issue 

 

 

 

http://www.europeana.eu/  

http://www.europeana.eu/


Prototype: Europeana Thought Lab 

http://europeana.eu/portal/thought-lab.html 

http://europeana.eu/portal/thought-lab.html
http://europeana.eu/portal/thought-lab.html
http://europeana.eu/portal/thought-lab.html


Noticeable facts 

ÅKOS-independent systems 
A vocabulary can easily replace another in the system 

 

ÅUse standard SKOS constructs 
skos:broader ,  skos:prefLabel, skos:exactMatch  

 

ÅComputing links is helped by SKOS' straightforward 
representation of (multilingual) labels 
It is actually a case of monolingual (e.g., French-to-French or Russian-

to-Russian) linking! 



Semantic Annotation 

 

Michiel Hildebrand 



Benefiting from the availability of different 
vocabularies 

Michiel Hildebrand 



Direct access to the context of annotations 



 

http://www.nievre-tourisme.com/, with technology from Mondeca.com 

Or in a quite different domainé 

http://www.nievre-tourisme.com/
http://www.nievre-tourisme.com/
http://www.nievre-tourisme.com/


This tutorial 

ÅDemo: SKOS data on the web 

ÅSKOS Background 

ÅSimple SKOS features 

ÅMore advanced SKOS 

ÅApplications, tools & data 



{Yh{ άLƳǇƭŜƳŜƴǘŀǘƛƻƴǎέΚ 

ÅReport by W3C Semantic Web deployment group 

ïTools to exploit or create SKOS data 

ïVocabularies: KOSs converted to SKOS 

 
 

Miles, Bechhofer, SKOS Implementation Report, May 19th 2009 

http://www.w3.org/2006/07/SWD/SKOS/reference/20090315/implementation.html 

  

http://www.w3.org/2006/07/SWD/SKOS/reference/20090315/implementation.html


 

{Yh{ άLƳǇƭŜƳŜƴǘŀǘƛƻƴǎέΚ 



Tools 

SKOSEd, Poolparty, ThManager, iQvoc, ITM, TemaTres, 
C!h ǿƻǊƪōŜƴŎƘΣ ǘƘŜ aŜǘŀŘŀǘŀ wŜƎƛǎǘǊȅΣ IL±9Σ hbYLΧ 

ÅEditors, browsers, validators, registries 

ÅAPIs/Web services 

ÅAnnotation tools 

ÅSearch engines 

But any general semantic web / linked data tool could 
be relevant 

 

http://www.w3.org/2001/sw/wiki/SKOS  

http://www.w3.org/2001/sw/wiki/SKOS


Available data 

General SKOS data 

W3C wiki 
pagehttp://www.w3.org/2001/sw/wiki/SKOS/Datasets 

Datasets on the Data Hub: 
http://ckan.net/dataset?q=format-skos  

Inventory of Library Linked Data resources 

W3C LLD Incubator Deliverable on available value 
vocabularies coming very soon! 

Datasets on the Data Hub: http://ckan.net/group/lld 

(you can contribute!) 

 

http://www.w3.org/2001/sw/wiki/SKOS/Datasets
http://ckan.net/dataset?q=format-skos
http://ckan.net/dataset?q=format-skos
http://ckan.net/dataset?q=format-skos
http://ckan.net/group/lld


Available data 

Specific registry pages 

 The Metadata Registry 

 ONKI 

 HIVE 

Χ 

 



 

http://semantic.ckan.net/group/?group=http://ckan.net/group/lld  


