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A Preliminary Approach for Ontology Debugging Support System Using Heuristic Approaches on
Reasoning Results
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When an ontology is used by an inference engine , inconsistencies, a class corresponds nothing or other character-
istic phenomenon appears on the result of reasoning. In this paper, we propose OWL ontology debug support system
to find inconsistencies in an ontology and modify them by the features of reasoning results from concept hierarchy,
and set relations in the ontology, as well as their query results when the ontology is used on a inference-enabled

SPARQL endpoint.

1. OO0

0000000000 OWL[3| 00000 [40000n
0000D00000000000000000000OWLODO
00000000000000000000000HermiT[5]
O Pellet[f) 00 0000000000000000000O
00000000000000000000 [7]0

000000000000000000000000000
000000000000D0000000000000000
00000000000000000000000 20000
00 [2]000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
000000000000000000 (10000000

00000000000000000000000000
0000000000000000000000000000
000000000000000000000000000
0000000000000000000000000000
0000000D0000000000 8000 (90000
00 [8)00000000000000000000 Swoop
0000000000000000000000000000
000000000000000000000000000
00000 [1J000000000000000000000
000000000000D0000000000000000
00000000000000000000000

2. ODOooboOooboooboobooboobooobd

gooo

2.1 0000OO0OOOOOoOboOOOOoOon
000000000oooooooooooooooooo
000000000000 TBoxUO B|OO0OOOOOOO
0000000000000 000000000000OOpizza
0000000000000 000000 CheeseyVegetable-
Topping 0 IceCream 0 2000000 NothingOOOGOOd
0000000 Cheesey VegetableTopping O IceCream O O

pod: 040 obobbooboouoooobooboobobobo
0 432-8011 O OOCOOCOOOCOCO 3-5-10 E-mail:
¢s13098@s.inf.shizuoka.ac.jp

000000 ListinglOListing2 000000000000
0000 CheeseyVegetableTopping 0 0 0 O Listing30 Ice-
Cream 00 00O Listingd 0000

Listingl 0 0 0 0 0O 0O 0O O O Cheesey VegetableTopping O
00000 CheeseTopping O VegetableTopping 0O 0O O O
CheeseTopping 0 VegetableTopping [0 0 O O Listing5 O O
0000000 OCheeseyVegetableTopping D 2000000
O Disjoint WithOOOOOOOOOOOOODOOOOOOO
O00O0000O0IceCream 000000 Food O hasTopping
some FruitTopping O OhasTopping O Listing7 000000
O OO0 hasTopping O Domain O Pizza 0 O 0 IceCream O
PizzaOOOOOOOOOOOODOListinge 000000000
hasTopping 0 Domain 0000 O O Pizza 0 IceCream O
Disjoint With OO OOOODOOOOO0O0O0OO0O0OOOOOO

<owl:Class rdf:about="#CheeseyVegetableTopping”>
<rdfs:label xml:lang="pt”>
CoberturaDeQueijoComVegetais</rdfs:label>
<rdfs:subClassOf>
<owl:Class rdf:about="#CheeseTopping” />
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Class rdf:about="#VegetableTopping”/

>
</rdfs:subClassOf>
</owl:Class>

Listing 1: CheeseyVegetableTopping O O O

<owl:Class rdf:about="#IceCream”>
<rdfs:label xml:lang="pt”>Sorvete</
rdfs:label>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="#
hasTopping” />
<owl:someValuesFrom rdf:resource=
"#FruitTopping” />
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Class rdf:about="#Food” />
</rdfs:subClassOf>
</owl:Class>

Listing 2: IceCream 0 0O 0O

<owl:Class rdf:about="http://www.co—ode.org/
ontologies/pizza/pizza.owl#
CheeseyVegetableTopping”>
<rdfs:subClassOf rdf:resource="http://www
.w3.0rg/2002/07/owl#Nothing” />




<owl:disjointWith rdf:resource="http://
www.co—ode.org/ontologies/pizza/pizza
.owl#ChickenTopping” />

<owl:disjointWith rdf:resource="http://
www.co—ode.org/ontologies/pizza/pizza
.owl#Country” />

<owl:disjointWith rdf:resource="http://
www.co—ode.org/ontologies/pizza/pizza
.owl#Veneziana” />

<owl:disjointWith rdf:resource="http://
www.w3.org/2002/07/owl#Nothing” />

<owl:disjointWith rdf:resource="http://
www.w3.org/2002/07/owl#Thing” />

</owl:Class>

Listing 3: OO00O0O0OO0O CheeseyVegetableTopping O
RN

<owl:Class rdf:about="http://www.co—ode.org/
ontologies/pizza/pizza.owl#lceCream”>
<rdfs:subClassOf rdf:resource="http://www
.w3.0rg/2002/07/owl#Nothing” />
<owl:disjointWith rdf:resource="http://
www.co—ode.org/ontologies/pizza/pizza
.owl#InterestingPizza” />
<owl:disjointWith rdf:resource="http://
www.co—ode.org/ontologies/pizza/pizza
.owl#JalapenoPepperTopping” />

<owl:disjointWith rdf:resource="http://
www.co—ode.org/ontologies/pizza/pizza
.owl#Veneziana” />

<owl:disjointWith rdf:resource="http://
www.w3.o0rg/2002/07/owl#Nothing” />

<owl:disjointWith rdf:resource="http://
www.w3.0rg/2002/07/owl#Thing” />

</owl:Class>
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<owl:Class rdf:about="#CheeseTopping”>
<owl:disjointWith>
<owl:Class rdf:about="#
VegetableTopping” />
</owl:disjointWith>
</owl:Class>
<owl:Class rdf:about="#VegetableTopping”>
<owl:disjointWith>
<owl:Class rdf:about="#CheeseTopping”

/>
</owl:disjointWith>
</owl:Class>
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Listing 5: CheeseTopping 0 VegetableTopping 0 O O

<owl:Class rdf:about="#Pizza”>
<owl:disjointWith>
<owl:Class rdf:about="#IceCream” />
</owl:disjoint With>
</owl:Class>
<owl:Class rdf:about="#IceCream”>
<owl:disjointWith>
<owl:Class rdf:about="#Pizza” />
</owl:disjointWith>
</owl:Class>

<owl:ObjectProperty rdf:about="http://www.co—
ode.org/ontologies/pizza/pizza.owl#
OWLObjectProperty_80e7908f_d48a_4c55_

9784 _f331bbad8f197> X
<rdfs:label xml:lang="ja”>

hasTopping_-IceCream</rdfs:label>

<rdfs:domain rdf:resource="http://www.co—
ode.org/ontologies/pizza/pizza.owl#
IceCream” />

<rdfs:range rdf:resource="http://www.co—
ode.org/ontologies/pizza/pizza.owl#
PizzaTopping” />

<rdfs:subPropertyOf rdf:resource="http://
www.co—ode.org/ontologies/pizza/pizza
.owl#hasIngredient” />

</owl:ObjectProperty>

Listing 8: hasTopping 0 00000000000

Listing 6: Pizza 0 IceCream 0 00O

<owl:ObjectProperty rdf:about="#hasTopping”>
<rdf:type rdf:resource="&owl;
InverseFunctionalProperty” />
<owl:inverseOf>
<owl:ObjectProperty
isToppingOf” />
</owl:inverseOf>
<rdfs:domain>
<owl:Class
</rdfs:domain>
<rdfs:range>
<owl:Class

rdf:about="#

rdf:about="#Pizza” />

rdf:about="#PizzaTopping”/

>
</rdfs:range>
</owl:ObjectProperty>

<owl:Class rdf:about="http://www.co—ode.org/

ontologies/pizza/pizza.owl#lceCream”>

<rdfs:subClassOf rdf:resource="http://www
.co—ode.org/ontologies /pizza/pizza.
owl#Food” />

<owl:disjointWith rdf:resource="http://
www.co—ode.org/ontologies/pizza/pizza
.owl#InterestingPizza” />

<owl:disjointWith rdf:resource="http://
www.co—ode.org/ontologies/pizza/pizza
.owl#JalapenoPepperTopping” />

<owl:disjointWith rdf:resource="http://
www.co—ode.org/ontologies/pizza/pizza
.owl#VegetarianTopping” />

<owl:disjointWith rdf:resource="http://
www.co—ode.org/ontologies/pizza/pizza
.owl#Veneziana” />




<owl:disjointWith rdf:resource="http://
www.w3.org /2002/07/owl#Nothing” />
</owl:Class>
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<owl:Class rdf:about="http://www.co—ode.org/

ontologies/pizza/pizza.owl#lceCream”>

<rdfs:subClassOf rdf:resource="http://www
.co—ode.org/ontologies/pizza/pizza.
owl#Pizza” />

<owl:disjointWith rdf:resource="http://
www.co—ode.org/ontologies/pizza/pizza
.owl#JalapenoPepperTopping” />

<owl:disjointWith rdf:resource="http://
www.co—ode.org/ontologies/pizza/pizza
.owl#LaReine” />

<owl:disjointWith rdf:resource="http://
www.co—ode.org/ontologies/pizza/pizza
.owl#VegetableTopping” />
<owl:disjointWith rdf:resource="http://
www.co—ode.org/ontologies/pizza/pizza
.owl#VegetarianTopping” />
<owl:disjointWith rdf:resource="http://
www.w3.org/2002/07/owl#Nothing” />
</owl:Class>
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<owl:Class rdf:about="http://www.co—ode.org/

ontologies/pizza/pizza.owl#

CheeseyVegetableTopping”>

<rdfs:subClassOf rdf:resource="http://www
.co—ode.org/ontologies/pizza/pizza.
owl#CheeseTopping” />

<rdfs:subClassOf rdf:resource="http://www
.co—ode.org/ontologies/pizza/pizza.
owl#VegetableTopping” />

<owl:disjointWith rdf:resource="http://
www.co—ode.org/ontologies/pizza/pizza
.owl#ChickenTopping” />

<owl:disjointWith rdf:resource="http://
www.co—ode.org/ontologies/pizza/pizza
.owl#VegetarianPizzaEquivalent2” />

<owl:disjointWith rdf:resource="http://
www.co—ode.org/ontologies/pizza/pizza
.owl#Veneziana” />

<owl:disjointWith rdf:resource="http://
www.w3.org/2002/07/owl#Nothing” />

</owl:Class>
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