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Complexity of DLs: Overview of the Complexity of Concept Consistency

(co-)NPP PSpace ExpTime NExpTime

ALCreg

ALCNO
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ALCO

+ QI still in ExpTime

Q Qual. NRs: (≥ n h-child Blond)

I inverse roles: h-child−

O nominals: ”John” is a concept
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ALCHIQR+

N NRs: (≥ n h-child)

F feature chain (dis)agreement
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only ¬A

without t and NRs,

only ¬A
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add universal role

wrt general TBoxes

add role hierarchies

wrt acyc. TBoxes

RWTH Aachen
Germany
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Terminological KR and Ontologies

Initial motivation for work on FaCT system was Galen project

+ General requirement for medical terminologies

+ Static lists/taxonomies difficult to build and maintain
• Need to be very large and highly interconnected
• Inevitably contain many errors and omissions

+ Galen project aims to replace static hierarchy with DL
• Describe concepts (e.g., spiral fracture of left femur)
• Use DL classifier to build taxonomy

+ Needed expressive DL and efficient reasoning
• Descriptions use transitive/inverse roles, GCIs etc.
• Very large KBs (tens of thousands of concepts)

Ù Even prototype KB is very large (≈3,000 concepts)
Ù Existing (incomplete) classifier took ≈24 hours to classify KB
Ù FaCT system (sound and complete) takes ≈60 seconds

IJCAR 2001: Description Logics tutorial – p.6/9
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