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WHAT ARE VOCABULARIES FOR?

▸ Provide semantic 
interoperability  

▸ Associate a 
common 
understanding to 
data descriptions

Vocabulary

Data Vocabulary

Vocabulary



LEVELS OF « UNDERSTANDING »

▸ Data:  Raw element of a reality 

▸ Information:  Data and its context 

▸ Knowledge:  Background rules enabling deduction 
(reasoning) on collected information
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VOCABULARIES ? ONTOLOGIES

« In the Semantic Web view, ontologies play a key role. They 
act as shared vocabularies to be used for semantically 
annotating Web resources and they allow to perform 
deductive reasoning for making explicit information that is 
implicitly contained within them. » Claudia d’Amato
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http://www.irit.fr/~Nathalie.Hernandez by whom

Nathalie Hernandez’s  
profesional Web page

name

http://www.irit.fr

where

http://ns.irit.fr/Nathalier#me

Institut de Recherche en  
Informatique de Toulouse

name

VOCABULARIES FOR DESCRIBING/ANNOTATING
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http://www.irit.fr/~Nathalie.Hernandez
dc:creator

Nathalie Hernandez’s  
profesional Web page

rdfs:label

http://www.irit.fr

dc:publisher

http://ns.irit.fr/Nathalier#me

@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#>. 

@prefix dc: <http://purl.org/dc/elements/1.1/>.

Institut de Recherche en  
Informatique de Toulouse

dc:title

Any resource that has an IRI can be given an RDF description

VOCABULARIES FOR DESCRIBING/ANNOTATING
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http://www.w3.org/2000/01/rdf-schema#
http://purl.org/dc/elements/1.1/author


DESCRIBING DATA OR WEB RESOURCES ?

★★★ Data accessible on the Web, with an open license, in an open format
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DATA OR WEB RESOURCES ?

★ ★ ★ ★ ★ Data DESCRIBED and LINKED with RDF
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DATA OR WEB RESOURCES ?

rdf:type

ssn:ObervationValuerdf:type
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     rdfs:comment

     
dul:hasDataValue

Several different vocabularies can be used



VOCABULARIES FOR LINKING DATA 		Link

DATASET 1

DATASET 2
sosa:Sensor

rdf:type

rdf:type

Querying
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correspondances



VOCABULARIES FOR EXPLICITING INFORMATION CONTAINED WITHIN DATA

				Inference

http://pelican.irit.fr/OBS4589BG%hkjhF
rdf:type

sosa:Sensor

http://pelican.irit.fr/OBShjuhk

rdf:type
ssn:System

http://pelican.irit.fr/OBS4589BG%hkjhF

rdfs:subClassOf

adream:observes rdfs:subPropertyOff

rdf:type

@prefix 

rdfs : <http://www.w3.org/2000/01/rdf-schema#>

sosa :<http://www.w3.org/ns/sosa/>

sosa:observes

rdfs:label

adream:observes

rdfs:domain

rdfs:range

sosa:Observabl
eProperty

rdf:type

rdf:type

rdf:type
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http://www.w3.org/2000/01/rdf-schema#
http://www.w3.org/ns/sosa/


VOCABULARIES: DIFFERENT LEVELS OF FORMALISATION

Vocabulaire 
Contrôlé

Glossaire

Thésaurus

Hiérarchie 
informelle

Hiérarchie 
formelle

Hiérarchie formelle 
+relations non  
taxonomiques 
ONTOLOGIE LEGERE

Hiérarchie formelle  
+ relations non 
taxonomiques 
+ autres axiomes 
ONTOLOGIE 
LOURDE

[Lassila 2001] 

Degré de formalisation
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VOCABULARIES ARE ALSO WEB RESOURCES

▸ described according to different Vocabularies
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VOCABULARIES ARE ALSO WEB RESOURCES

▸ linked to one another

[Vandenbussche & al. 2017] 
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VOCABULARIES: DIFFERENT LEVELS OF GRANULARITY

WHAT FOR? - DIFFERENT KINDS - EXAMPLES - CHOOSING - FINDING



▸ Thanks to the development of the Semantic Web, different 
vocabularies that have required knowledge representation 
efforts exist. 
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VOCABULARIES FOR REPRESENTING TERMS ASSOCIATED TO RESOURCES

▸ URI is not suppose to carry any meaning 

▸ Associating primary labels to resources 

▸ rdfs:label,  

▸ dc:title,  

▸ skos:prefLabel, … 

▸ Associating natural language annotations 

▸ rdfs:comment,  

▸ dc:description, 

▸ skos:definition, …

WHAT FOR? - DIFFERENT KINDS - EXAMPLES - CHOOSING - FINDING



SKOS: SIMPLE KNOWLEDGE ORGANIZATION SYSTEM

▸ W3C recommandation defined for representing : 
thesaurus/controlled vocabularies /classification / index … 

▸ 4 classes and 28 OWL properties  

▸ label, note, concept, conceptScheme, mapping, collection
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@prefixe skos:<http://www.w3.org/2004/02/skos/core#>.



TEXTE

DUBLIN CORE

▸ The Dublin Core Metadata Element Set is a vocabulary of 
fifteen properties for use in resource description.  

▸ It is part of the DCMI meta data terms defined in the 
http://purl.org/dc/terms/ namespace

@prefixe dc:<http://purl.org/dc/elements/1.1/>.

http://purl.org/dc/terms/RFC4646


CREATIVE COMMONS RIGHTS EXPRESSION LANGUAGE (CC REL) 

▸ Vocabulary for associating rights to resources, describing Licences 

▸ Classes for  

▸ typing resources : cc:Work, cc:Licence, cc:Permission, .. 

▸ typing permission, interdictions : cc:Reproduction, cc:Sharing, cc:CommercialUse, 
cc:CopyLeft 

▸ Properties for  

▸ describing a Work : cc:licence, cc:morePermissions, … 

▸ associating rights to licence: cc:permits, cc:prohibits, … 

▸ Extends the dc Term vocabulary :  cc:Licence rdfs:subClassOf dcterms:LicenceDocument
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@prefix cc <http://creativecommons.org/ns#>



FOAF

▸ Vocabulary for describing people and their social network
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@prefix foaf <http://xmlns.com/foaf/0.1/>



SCHEMA.ORG

▸ manually created cross-domain vocabulary 

▸ Google, Microsoft, Yahoo and Yandex, Web community
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@prefix schema: <http://schema.org/>.

http://schema.org


SCHEMA.ORG

▸ Extensions (hosted) 

▸ auto.schema.org 

▸ bib.schema.org 

▸ health-lifesci.schema.org 

▸ iot.schema.org 

▸ meta.schema.org 

▸ pending.schema.org
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http://schema.org


DBPEDIA ONTOLOGY

▸ Cross-domain ontology manually created based on the 
most commonly used infoboxes within Wikipedia. 

▸ The ontology covers 685 classes with subsumption 
hierarchy and described by 2,795 different properties. 

▸ It has been aligned to schema.org
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@prefix dbpedia: <http://dbpedia.org/resource/>.

http://schema.org


SSN/SOSA ( SEMANTIC SENSOR NETWORK  
/ SENSOR, OBSERVATION, SAMPLE, AND ACTUATOR)
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@prefix sosa: <http://www.w3.org/ns/sosa/>.



WHICH VOCABULARY FOR WHAT? 

▸ Ontology engineering methodology  

VocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabulary

VocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabulary
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NEON METHODOLOGY [SUAREZ DE FIGUEROA BAONZA ET AL., 2012] 

1 - From specification to implementation  

2 - Reusing and re-engineering non-ontological resources  

3 - Reusing ontological resources  

4 - Reusing and re-engineering ontological resources  

5 - Reusing and merging ontological resources  

6 - Reusing, merging, and re-engineering ontological resources  

7 - Reusing ontology design patterns (ODPs)  

8 - Restructuring ontological resources  

9 - Localizing ontological resources 
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SCENARIO 1 - FROM SPECIFICATION TO IMPLEMENTATION

▸ Expected output  

▸ ︎ Purpose 

▸ ︎ Scope 

▸  Target group 

▸  Intended use 

▸  Requirements, expressed as Competency questions 
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SCENARIO 1 - FROM SPECIFICATION TO IMPLEMENTATION

▸ Scheduling  

▸ ︎Life cycle planning 

▸ Design and implementation  

▸ ︎Deployment 

▸ Maintenance and evolution  

▸ ︎Required human resources 
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SCENARIO 1 - FROM SPECIFICATION TO IMPLEMENTATION

▸ Core development  

▸ ︎ Ontology conceptualization ︎  

▸ Ontology formalization 

▸ Ontology implementation 
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SCENARIO 3 - REUSING ONTOLOGICAL RESOURCES

▸ Possible ways : 

▸ ontologies can be reused as a whole;  

▸ only one part or module can be reused;  

▸ ontology statements can be reused. 
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SCENARIO 8 - RESTRUCTURING ONTOLOGICAL RESOURCES 

▸ Possible restructurations  

▸ ︎Modularization ︎  

▸ Pruning 

▸ Enrichment  

▸ Extension 

▸ Specialization 
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▸ How can we find exiting vocabularies?

VocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabularyVocabulary
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LOV
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LOV - VOCABULARIES
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LOV - TERMS
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LOV REQUIREMENTS FOR QUALITY

▸ 1. a vocabulary should be written in RDF and be dereferenceable;  

▸ 2. a vocabulary should be parsable without error (warnings are 
tolerated);  

▸ 3. all vocabulary terms (classes, properties and datatypes) in a 
vocabulary should have an rdfs:label;  

▸ 4. a vocabulary should refer to and reuse relevant existing ones;  

▸ 5. a vocabulary should provide some metadata about the 
vocabulary itself (at least a title).
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BIOPORTAL
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Imaging                   genetics 
knowledge ? 







« Stroke » defined from the radiology perspective ➞ RadLex



« Stroke » defined from a phenotype perspective ➞ HPO

« Stroke » mapped with other ontologies !  





« Stroke » concept can be described with: 
•  Gene symbols (OMIM) 
•  Radiology terms (RadLex)
•  Phenotypes (HPO)





CONCLUSION

▸ Huge efforts and numerus initiatives have led to the 
development of many vocabularies 

▸ Before using/creating a vocabulary, one should define 
requirements and intended usages
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