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Summary

Goal: Computing the union and intersection (i.e., core) of all justifications
of an ontology for a given consequence without computing all justifications.
Motivation: Sometimes it is not feasible to find all justifications.
Contributions:

I Algorithm for computing the core of all justifications
I Two approaches of computing the union of all justifications
I Use the core and union of all justifications to repair ontologies.

Computing the Core

The algorithm is inspired by the known black-box approach for finding a
single justification.

Algorithm 1

We can compute a single justification faster if the core is pre-computed.

Algorithm 2

Computing the Union

Enumerate all justifications and compute their union.
Naive approach

Computing the Union

The idea is to check, for each axiom, whether it is a member of some
justification. The main procedure is:

1. Compute a CNF formula ϕ for each axiom using the
consequence-based reasoner, called condor ;

2. Check whether ϕ is a membership of a MUS using the
SAT-tool cmMUS.

Membership approach

The black-box algorithm of computing all justifications was inspired by
the algorithm of computing all minimal hitting sets. To accelerate the
calculation, we do the following optimizations:

I Prune the search space when all remaining justifications are fully
contained in the union computed so far;

I Use the core to speed the search.

Black-Box approach

Black-box algorithm

Repairing Ontologies

Let O be an ontology and α a GCI.

Let Rep(O, α) the set of all repairs for O |= α. We say R ∈ Rep(O, α)
is an optimal repair for O |= α, if |R| ≥ |R′| holds for every repair
R′ ∈ Rep(O, α).

Definition

Let Just(O, α) be the set of all justifications for α w.r.t. the ontology
O. If S is the set of all smallest minimal hitting sets for Just(O, α), then
{O \ S | S ∈ S} is the set of all optimal repairs for O |= α.

Proposition

Therefore, if C is the core for O |= α and C 6= ∅, then {O\{β} | β ∈ C}
is the set of all optimal repairs for O |= α.

Evaluation

I 95 ontologies contain less than 10000 axioms from ORE 2014 in DL
classification track
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. 85% cases have only one justification;

. 84% of the remaining cases, the core is not empty.
It suggests that we could be able to use core to compute the set of all
optimal repairs for most cases.


