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« Motivation — why is a mapping agency interested in
semantics?

e Qur research

* Ontology authoring

» Linking ontologies to databases

* Merging ontologies for data integration

e Spatial and semantic reasoning & querying
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Ontology authoring




e Describes what we as an organisation know

* Provides a framework for specifying product content:
 What our customers need
 What can be captured and stored.

 Replaces legacy terminology e.g. Built Non
Obstruction, Roofed Dolphin, Taxing Stone




Developed Hydrology, Administrative Geography,
Buildings and Places

~ 600 concepts, ALCOQ expressivity (OWL 1.1)

“An Allotment is owned by exactly 1 Local Authority”

Working on Addresses, Settlements and Land forms

Plus supporting modules: Mereology, Spatial
Relations, Network topology.

http://www.ordnancesurvey.co.uk/ontoloqy



http://www.ordnancesurvey.co.uk/ontology

= How to author.ont - Iitg rature '

e Drawn on work from:
« METHONTOLOGY [Fernandez Lopez et al, 1997]

e Ontology Development 101 [Noy & McGuinness
2001]

« Ontology authoring patterns [Semantic Web Best
Practices Working Group, 2006]

 Assume a computer scientist writes the ontology




Domain expert Knowledge Engineer

“Logic is a wonderful
thing, but doesn’t always
beat actual thought .”

“This Guide is
definitive. Reality is

Terry Pratchet frequently inaccurate™

Douglas Adams

. Description
- 4\ Logic

E = V4 WL

Ve ‘\\}_G O

- ":)J'.i\ =,

"

)

Natural
Language




Conceptual Aspect

Logical
Ontology

Ontology
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<owl:ObjectProperty rdf:ID="directPartOf">

<rdf:type rdf:resource="&owl;FunctionalProp
</owl:ObjectProperty>
<owl:Class rdf:ID="River"/>
<owl:Class rdf:ID="RiverStretch">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="#directP
<owl:someValuesFrom rdf:resource="#R
</owl:Restriction>
</rdfs:subClassOf>



http://www.ordnancesurvey.co.ukfontology/vl/BuildingsAndPlaces. owl - [fhome/cserv2 a/staff/rdenaux/ontologies/BuildingsAndPlaces.owl]
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Structured English, largely compilable to OWL

Intelligible to domain expert

« Can author conceptual ontology

» Guides good modelling practice

e Other domain experts are able to validate the work
» Acts as documentation for the OWL

Part of OWL 1.1 task force to develop a controlled
natural language syntax




Linking ontologies to databases
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Linking onto

« D2RQ - maps SPARQL queries to SQL, creating
“virtual” RDF [Bizer et al, 2006]

 No need to convert data to RDF explicitly

e Modifying the API to:

 Use OWL-based description of mapping (data ontology)
 Map queries via spatial relations to SQL spatial operators

e Use views to reduce number of triples and improve
efficiency
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e QOracle RDF

» Limited expressivity (RDFS in 10g, subset of OWL in 119)
 How much do we really need?

« Benefits likely to be using RDF as a data supply
format rather than alternative to RDBMS

 RDF likely to degrade performance: we have > 10
billion triples

o Spatial component must be executed after RDF
filtering

* Would it be more efficient to perform the spatial query first to
minimise the size of the RDF graph?
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il

Hampshire
Experiment to semantically describe gazetteers m

« OWL ontology to describe the concepts

 RDF version to represent the data
e Currently includes administrative regions

« Adding cities and other settlements,
addresses etc

« Spatial boundary information embedded in
the RDF using GML




Ontology merging for data integration
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 Evaluation

» Assess which concepts from one ontology should be
Included in another

 Modularisation
* Isolate these concepts from the rest of the donor ontology

e Integration

 Map and/or adapt the donor module for integration |nto the
receiving ontology. |




- Merging ontologies —

* Ontologies are never perfect: not a complete
descriptions of any domain

e Automatic tools [PROMPT, FOAM, SWOOP
modularisation etc] can help with navigation /
suggestion but

 Domain experts needed to add in their knowledge/
judgement

e Some concepts are more important than others
[noted by Sowa, 2005]

e Early stages of research



Spatial and semantic querying and reasoning




« Several options in the literature:
e Convert OWL reasoner to RCC8 reasoner [Katz & Grau, 2005]

* ¢ Connections to link the two logics
e Concrete domains

* Trying something simpler — data ontology spatial
relationships mapped to Oracle SDO_RELATE operators

spatially _contains maps to SDO_RELATE(<geometryl>,
<geometry2>,MASK=“CONTAINS*) = “TRUE’
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Spatial and semantic g

e Graph matching using SPARQL

e Can do SPARQL custom functions for spatial queries

» Or split the query into spatial (SQL) and semantic (SPARQL)
parts?

e Waiting for conjunctive query language (SPARQL DL)

« Should knowledge be included in the query or the
ontology?

« How do we make it easier for domain experts to make
gueries?




e “Semantics” research often doesn'’t
consider the semantics!

 Domain experts need to be at the
centre of the process

 Technology transfer is difficult:

» Benefits of semantics in products
and applications must be clarified




e Semantic Web Services
e Semantic Web Services




http://www.ordnancesurvey.co.uk/ontoloqgy
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