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• Minimal Instance Deletion

• Minimal Repair

• Minimal Instance Insertion

Semantically Guided ABox Evolution



The Description Logic SHI

Salami � Meat

PizzaSalami � Pizza � ∃hasTopping.Salami

VegetarianPizza � Pizza � ∀hasIngredient.¬(Meat � Fish)

PizzaTopping � ∃hasTopping−.Pizza
hasTopping � hasIngredient

VegetarianPizza(pizza1)

likes(claudia, pizza1)

TBox T
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Minimal Instance Deletion (2. Try)
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The K! -Transformation
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B1 = {NegD(a),NegC (a),NegB(a)}
B2 = {NegD(a),NegE (a)}
B3 = {NegD(a),NegE (a),NegB(a)}

Minimal Deletions:

A! = {C(a), B(a), B(b)}
A!! = {E(a), B(b)}

D(a).

E (a).

C(a).

B (a).

B (b).

ABox A

D (x) ← E (x) ∧ C(x).

C(x) ← B (x).

∃R.C(x) ∨ D (x) ← B (x).

DL-Clauses ! (T )

Task: delete D(a)



Using K! for Minimal Deletion

Every Neg(A)-minimal model describes a minimal deletion.

Theorem:



...

⊥ ← C(x) ∧D(x)

...

DL-Clauses ! (T )

D (a).

E (a).

C(a).

B (a).

B (b).

ABox A

Using K∗ for Minimal Repair



DL-Clauses ! (T )

...

false ← C(x) ∧D(x)

...

S = {D,E,C,B, false}

K! ∪ {Negfalse}

Theorem: Every Neg(A)-minimal model describes a minimal repair.
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DL-Clauses ! (T )

...

false ← C(x) ∧D(x)

...
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Theorem:

Every Neg(A)-minimal model describes a minimal repair.
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VICODI ontology :

• ALCI ontology

• 223 TBox/RBox axioms, 53653 ABox assertions

Experimental Results



3653 13653 23653 33653 43653 53653

5

4.5
4

3.5
3

2.5
2

1.5
1

0.5
0

number of ABox assertions

r
u
n
t
im

e
(
s
e
c
)

K!
-transformation (atomic)

K!
-transformation (non-atomic)

E-KRHyper without K!

Figure 1. Time used for atomic and non-atomic deletions.

letion. Another way to determine atomic deletions is to use E-KRHyper without
the K∗-transformation. If we want to test, if D can be removed from the ABox
by deleting only D from the ontology KB, we can testKB \ { D} ∪ {ÂD} for
satisÞability using E-KRHyper. SatisÞability of KB \ { D} ∪ {ÂD} implies, that
KB \ { D} �|= D. Meaning that D can be deleted atomically. Note that this test
can only be used for atomic deletions and is completely useless for the calculation
of non-atomic deletions. You can Þnd the time used for those atomic deletions
computed by E-KRHyper without the K∗-Transformation in Figure 1. Compar-
ing the lines for E-KRHyper and atomic deletions using theK∗-transformation
shows, that the K∗-Transformation is faster in calculating atomic deletions. In
addition to that the K∗-Transformation is able to calculate non-atomic deletions
as well and is therefore better suited for deletion than E-KRHyper. Figure 1 re-
veals another nice property of theK∗-transformation: increasing the size of the
ABox only leads to a harmless increase of the time necessary to calculate the
minimal deletion. We owe this property to the fact, that we only calculate the
deviation from the original ABox. For the calculation of non-atomic deletions
more than one run of E-KRHyper is necessary. This explains why non-atomic
deletions take longer than atomic deletions. However the time necessary to calcu-
late a non-atomic deletion only increases moderately when the size of the ABox
under consideration is increased.

7 Conclusion and Future Work

In this paper we give a semantically guided compilation technique, the so called
K∗-transformation, for SHI knowledge bases. The transformed knowledge base
is equisatisÞable to the original one. A theorem prover can be used for the com-
putation of the necessary actions for deletion, insertion and repair from the result
of the K∗-transformation. Especially theorem provers based on a hypertableau

21

Experimental Results



Future Work

• Extend Implementation

• Handle more expressive Description Logics


