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Debugging via Model Generation

Ontology Debugging

Ontologies are the basis for semantic web and Given an ontology O and a set S, of properties, check if
knowledge-based systems OkEa(OU{-a}E L) foralla e S,.
> If O l?é (87

» extraction of a model explaining why O }£ «
» understanding the model allows to fix the ontology

» if O = a then O is well specified w.r.t. o

Widely used in practice: BBC, NHS, Klappo, ...

Ontology debugging aims to guarantee that an ontology
» IS coherent
» models properly (implicit) domain knowledge

Subset-Simulation Minimality

Relation between individuals of two models Z = (A%, 1) and 7' = (A7, -1
s.t. for any two individuals aand &, if a S & then the following hold.

» V(a) C V(&) (where V(a) = {Ac Ng | a* € A%}), and
~ if r(a, b), then there exists a b € AT such that r(a,b')and b S V'

A model Z of an ontology O is minimal modulo subset-simulation iff for any
model Z' of O, if 7" < 7Z,thenZ < 7.

Tableau Calculus

r(a,b) (vr.C)(a) (CiM...NCy(a)V o

(V) (@)
C(b Ci(a) Vv o)
(0) 1 )_ ° Features of the calculus:
C ' o+ » lazy clausification ((«) rule) to reduce the number of inferences
i(a) Vv &, » complement splitting ((5) rule) to close “non-minimal” branches
ible
CiID 0 LuC)a)ly b as soon as possi
(TBox) ¢ (V) G )(8) ~ selection-based resolution to reduce the number of inferences
T (=CUuD)(a) Ci(a) V...V Cnla) Vo and to close branches
a is on the branch » handling of Boolean ABoxes
(9) C(a) Vv o~ ) (3r.C)(a) The calculus is refutationally sound and complete.
C(a) UM r(a, b) The calculus is minimal model complete.
neg(®") C(b) Subset-simulation test
where b is fresh » If the model extracted from a branch B subset-simulates a
model extracted from a branch 5’, then close B.

(-A)(a1) V...V arm(bm, Ccm) vV OF

(SBR) o

Table : Rules of the tableau calculus

» Cis of the form 3r.C, Vr.C, or A

» neg(®") = {(—A)(a) | A(a) is a disjunct of ¢}
» ®F a disjunction of C or conjunctions

» &* a disjunction of C
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