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DS5 – Intelligent Resource DS5 – Intelligent Resource 
DiscoveryDiscovery

Ontologies and Semantic Web
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OutlineOutline

● What technologies ?
– Semantic Web

– Ontologies

● How they connect to the VO
– Registry, UCD, ADQL

● What components can be built?
● Suggested implementations
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What technologies?What technologies?

● Ontologies and Semantic Web are very 
active research domains

● XML-based
● Strong support by W3C – definition of 

open standards (approved after years of 
discussions!)

● Interest of many commercial companies 
in these techniques
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OntologiesOntologies

● An ontology is a formal description of a 
set of concepts and their relationships to 
each other

● Why develop one ?  (Ontology 101)
– to share common understanding of the 

structure of information among people or 
software agents

– to enable reuse of domain knowledge

– to make domain assumptions explicit

– to analyze domain knowledge
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OntologiesOntologies
● Ontologies rely on Description Logics
● Reasoners can make inferences
– Ontology: 'Seyfert2' isA 'galaxy'

– Query: astronomer wants to select 'galaxy'

– Reasoner:  'Seyfert2' also matches 
astronomer's query

● Building an ontology is an iterative, 
collaborative process:
– domain ontologies

– task ontologies
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OntologiesOntologies
● Ontologies can be edited/stored with 

different tools/formats:
– DAML + OIL (Ontology Inference Layer)

– OWL (Web Ontology Language)

● Quite mature editors: 
– OILed

– Protégé
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OntologiesOntologies
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Semantic WebSemantic Web
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Semantic WebSemantic Web
● Data shared and reused among 

application and community boundaries
● RDF: Resource Description Framework 

(XML-based, with URIs and namespaces)
● Goal:
– communication between software agents, 

users

– discover valuable applications (resource 
discovery) and exploitation paths 
(workflows)
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Application in biologyApplication in biology

● BioHaystack (IBM Watson Research)

● Integration of data 
from  heterogeneous 
databases
● access protocols
● data formats
● softwares

● RDF as underlying 
model
● Link to myGRID
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Application to the VOApplication to the VO
● Astronomy is a user community which is 

familiar with many issues motivating the 
Semantic Web research:

● Resource description in the VORegistry, with 
unique identifiers and XML format: mapping to 
RDF?
● VOTable, with metadata and data grouped in 
the same document: metadata sharing is at the 
core of the semantic web
● UCD and the IAU thesaurus for the semantic 
description will be very valuable resources for 
building an astronomical ontology
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UCD and ontologiesUCD and ontologies

● Collaboration between CDS and french IT 
labs (LORIA, IRIT)

● Syntactic rules for building UCDs from 
words

● UCD validation
● Classification
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UCD and ontologiesUCD and ontologies
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New componentsNew components

● Build a 'core ontology', shared by 
different applications
– IAU thesaurus for research domains, objects 

types

– UCD for measured quantities

● Then, specific 'task ontologies'
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Registry explorationRegistry exploration

● Goal: retrieve relevant datasets from the 
registry, using the ontology
– search for "late type *" would be interpreted 

by a reasoner, and recursively matched to 
all sub-categories of "late type *"

– in case of null result, suggest request 
broadening (TTauri star -> young star)

● Could also be used for registry 
population:
– interactive keywords refinement 
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Generic queriesGeneric queries

● Goal: send queries to remote server 
without knowing its structure
– use UCD-like syntax in some VOQL, possibly 

interpreted using contents of the registry
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Computing quantitiesComputing quantities

● Goal: compute measurements using 
mathematical combinations of other data 
present in some catalogues
– e.g. compute redshift from radial velocities

– ontology could impose restriction like 
"object must be extragalactic"

● Ultimately, query against "virtual 
columns"
– select z<1 on catalogue not containing z


