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Overview of the Tutorial

T History and Basics: Syntax, Semantics, ABoxes, Thoxes, Inference Problems
and their interrelationship, and Relationship with other (logical) formalisms

T Applications of DLs: ER-diagrams with i.com demo, ontologies, etc. including
system demonstration

T Reasoning Procedures: simple tableaux and why they work

T Reasoning Procedures Il: more complex tableaux, non-standard inference prob-
lems

T Complexity issues
T Implementing/Optimising DL systems
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Description Logics

T family of logic-based knowledge representation formalisms well-suited for the
representation of and reasoning about

terminological knowledge
conflgurations

ontologies

database schemata

{ schema design, evolution, and query optimisation
{ source integration in heterogeneous databases/data warehouses
{ conceptual modelling of multidimensional aggregation

T descendents of semantics networks, frame-based systems, and KL-ONE

T aka terminological KR systems, concept languages, etc.
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Architecture of a Standard DL System

Knowledge Base

Terminology

Father = Man u 9 has_child.>...

Description
Logic

\Gancrete Situation

John:Human u Father
John has_child Bill
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Human = Mammal u Biped é
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Introductionto DL |

A DescriptiorLogic - mainlychaacterisedy a set of constructors that allov
to buildcomplexconcepts androles from atomicones,

concepts carespndto classe$ are intergetedassets of objects,

roles caresmndto relations are interpetedasbinary relations on objects,

Example: Happy Father in the DL ALC
Manu (9has-child :Blue) u
) ) (9has-child : ) u
\%% (8has-child :Happyt Rich)

TU Dresder
Germany

Introductionto DL: Syntaxand Semantice®f ALC

Semanticglivenby meansof aninterpretation 1 = (¢ '; ¢):
Constructo Syntax Example Semantics
atomicconcept A Human Al n ¢!
atomicrole R likes R'ne'£c¢!

For C; D conceptandR arolename

conjunction |C u D | Humanu Male c'\ D!
disjunction |Ct D | Nicet Rich C'[ D'
negation . C . Meat ¢'ncC!

existsrestrict. | 9R:C |9has-child.Humari x j 9y:hx; yi 2 R' ~y 2 C'g

valuerestrict. | 8R:C | 8has-child.Blond x j 8y:hx; yi 2 R' ) y 2 C'g
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