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Concrete Geometry
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Startingpoint: adigital vectormap

� Systemmetaphor:wewantaGISsimilar to a DL
system

� ExtensionalcomponentE
� IntensionalcomponentI
� QuerycomponentQ
� Reasoningtasks

) Multi-dimensionalspaceof design-decisions
? How canRACERbeof valuein thissetting

(RACERoffersALCQH I R + (D� ), but is nota
ªspatio-thematicºDL)

� Developmentof a �e xible softwareOO
framework allowing for experiments
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� Datafrom theªAmt für Vermessungund

Geo-InformationHamburgº

� Two digital vectormapsin theproprietarySQD
format

� Objectsareªclassi�edºaccordingto objectkey
dictionary:

� 5164) lake,navigable, 4128) meadow ,

2224) park, 2119) living area, . . .
� Subsumptionimplicitly present,but not

explicitly modeled) needsremodeling
� Someconceptsreallyhave aspatio-thematic

�a vor, e.g. parkwith (containing)a lake
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geometricrepresentation
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� Notionof a ªreasoningsubstrateº:
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An Experiment with RACER
� I = TBox : modelingof purelythematic

concepts;ªobjectkeysºareremodeledas(quite
simple)RACERTBox

� E = (ABox,ªMapSubstrateº)= ªRacerMap
Substrateº:exhaustively addRCC8role
membershipassertions,computedfrom the
geometry, andthematicdescriptionsto theABox

� Posesimpleinstanceretrieval queriesto RACER
� Closingof spatialroles(R) requiredto realize

ªspatialcloseddomainassumptionºin orderto
answer8R:C queriescorrectly

� RACER1.7.7performsmuchbetterthanRACER
1.7.6,but only until we addDC andclosethe
roles
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Problemswith the Approach
� Incompletenessof reasoningin I , Q

� Inherentlyunsatis�ablequerieswill notbe
recognizedassuch

� TBox (resp.I ): might becomeinconsistent
withoutbeingnoticed,missingsubsumption
relationshipsetc.) modelonly purely
thematicconcepts

� ªQuerysubsumptionºincomplete,but okay
for optimizationpurposes(caching/reusingof
answersets)

� SincetheABox is ªcorrectlyclosedº,query
answeringis complete(assuminganunfoldable
TBox) ) RACERperformsªspatialclosed
domainreasoningº

� RACERhasproblemswith thespeci�c structure
of theABoxes(probablyªworstcaseºfor a
tableaux-basedsystem!)

) UsingRACERin thiswayseemsto be
inappropriate

) Implementationof special-purposereasoners

) Wecanstill useRACERfor ªsub-reasoningº
tasks
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Reasoningabout Queries
� Example:queryconsistency

� Two kindsof conjuncts:ªRCCºandªABox
assertionºconjuncts

� Checksatis�abilty seperately
� ABox assertions:constructanABox from the

conjuncts,replacingvariableswith
individuals(RACERoffersuniquename
assumption),checkfor ABox satis�ability

� RCCconjuncts:constructanRCCnetwork
andcheckfor its consistency

� Conjecture:somehow ªweakºsinceno
interaction,but quiteusefulin this scenario,
andcomplete(unlikeusingRACERconcepts)

) Reductionto appropriateABox / RCC
consistency checks

� Example:hybrid querycontainment

) By reductionto queryconsistency

� Customizable:notionof consistency hasto be
providedby theframework user(implementation
of specializedmethods)

� Vision: sincequeriescanalsobeseenasªconcept
de�nitionsº it might bereasonableto basethe
ontologyI on them(insteadof a truly
spatio-thematicdescriptionlogic)
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Summary
� Usageof (oneof) thefastestDL systemsdoesnot

guaranteegoodoverall performancein arbitrary
applicationcontexts

� Application-speci�creasonersand/orreasoning
servicesarestill needed

� Application-speci�cindex structuresand
optimizationsareneeded

) It wouldbeniceif DL systemsweremoreopen
andªcustomizableºusinginheritance(whereis
theDL systemwith arbitraryuser-de�nable
concretedomains?)

) An object-orientedDL-systemarchitecturecan
have advantages
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