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Application

Semantic bits
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Organized semantic knowledge

● Can take several forms, more or less 
organized

– Folksonomies
● lightly coordinated collection of labels

– Vocabularies : taxonomies, thesauri, 
controlled vocabularies

● labels
● set of definitions
● relations between labels

– Ontologies
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Astronomical vocabularies

● Journal keywords
● Astronomical databases

– SIMBAD object types
– Hands-On Universe

● Astronomical Outreach Imagery
● 1993 IAU Thesaurus

– multi-lingual
● IVOA Unified content descriptors
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IVOA standard
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State of the art

● Some vocabularies exist
● Vocabularies are expensive to :

– produce
– link to data (annotation)

● Embrace the existing vocabularies
– in their diversity
– with different scopes

● Retain previous investment by
– users
– resource owners
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Multiple vocabularies

● One vocabulary to rule them all ?
– very expensive, for both creation and 

for users to buy
● Embrace diversity

– different granularities, audiences
– vocabularies evolve separately

● These vocabularies evolve
– versioning is important !

● Need for mappings
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SKOS-based vocabularies

● SKOS = Simple Knowledge Organization 
System (W3C standard)

● Concepts
– URI
– prefLabel (mult. lang. + alternate labels)
– definition
– relationships to other concepts

● Thesauri :
–preferred, broader, narrower, related term

● No subsumption, not transitive
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SKOS-based vocabularies
XML/RDF
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SKOS-based vocabularies

● skos:conceptScheme
– title, creator, description, created

● Versioning information with change notes
● Top concepts
● Collections of concepts
● Mappings to different vocabularies
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Publishing vocabularies

● A published vocabulary 
– must have dereferenceable namespace
– SKOS (+Turtle) format
– concepts + prefLabels
– long-term available
– versioned

● Versioning :
– the concept URI should not contain version 

information
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Repository

● http://code.google.com/p/volute/
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Collaborative development
● http://vocabularies.referata.com/
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Collaborative development
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Mapping vocabularies

● skos:exactMatch, skos:relatedMatch
● skos:broadMatch, skos:narrowMatch

http://explicator.dcs.gla.ac.uk/code/
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Ontologies

● Represent domain knowledge in terms of 
classes, properties and relationships

● They are not 
– simple hierarchies of concepts
– expert systems, decision trees

● Description logics
● Inference
● Reasoners



2010/06/19 Astrosemantics workshop

In other disciplines

● Gene Ontology
– huge collaboration
– thousands of concepts
– updated daily !

● Bioinformatics is 30 years ahead of 
astroinformatics
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In astronomy

● VSTO = Virtual 
Solar 
Terrestrial 
Observatory
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In astronomy

● Ontology of astronomical 
object types

● 2 IVOA notes
– description
– use cases
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In astronomy

● Ontology for access control
– resources in the Registry
– user roles

● Astronomy Ontology (E. Shaya)
● Astronomy knowledge base (U. Ottawa)
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Use cases

● Registry query builder
● Registry resource finder
● Consistency checking
● Keyword mapping
● Ontologies for data mining

– see Matthew's slides from Victoria interop
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Pros and cons

● Precise representation of knowledge
● Large support from CS community

– Existing libraries, frameworks
● Not adapted for probabilistic bayesian 

approach
– true “in most cases”

● Scalability
– petascale triplestores ?



2010/06/19 Astrosemantics workshop

Labels and tagging

● Include labels in the ontology
– map ontology concepts to vocabularies

● Have data properly tagged

Search : QSO

Concept: Quasar

label: vocab1=QSO
label:vocab2=quasar

User Portal                   Ontology                  Data archive

quasar
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Practical semantics

● Lower level : using vocabularies
– searching
– suggesting

● Intermediate level : domain ontologies
– hierarchies of concepts
– relationships

● Advanced level : knowledge, trust
– knowledge discovery
– data mining
– smart agents
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