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Abstract

OWL(Web Ontology Language) is the Ontology Standard Language and the a lot of Ontologies are being constructed
in OWL. But the research on the extension of OWL is also progressing because of the limit of representation power
of in OWL language. The W3C suggests the SWRL(Semantic Web Rule Language) based on the combination of
OWL and RuleML(Rule Markup Language), which is improved in the representation of rule. Thus, both OWL and
SWRL are used for developing ontologies. However, research on inference of ontologies written in both languages is
just begun. These day, for the inference of ontologies written in both languages, ontologies and divided in to two
parts @ The part written in OWL and written in SWRL. For the inference of the part written in OWL, Racer, a DL
based inference engine, is used and for the other part Jess, a rule-based engine, is used. In this paper, we will
propose three methods for integrated inference of the OWL part and the SWRL part of ontologies using Jess and
some tools for ontology inference : OWLJessKB and SWRLFactory
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Rule-3 :
hasParent(?x1, ?x2) A hasBrother(?x2, 7x3)
- hasUncle(?x1, 7x3)

2 1. SWRL Rule 44
Fig. 1. An Example of SWRL Rule

<swrlImp rdf:ID="Rule-3">
<swrl:head>
<swrl:AtomList>
<rdffirst>
<swrl:IndividualProperty Atom>
<swrl:argument]l rdf:iresource="#x1"/>
<swrl:propertyPredicate rdf:resource="#hasUncle"/>
<swrlargument2 rdfiresource="#x3"/>
</swrl:IndividualProperty Atom>
</rdffirst>
<rdf:rest rdf:resource
="http://www.w3.0rg/1999/02/22-rdf-syntax—ns#nil” />
</swrl:AtomList>
</swrl:head>
<swrlkbody>
<swrl:AtomList>
<rdfrest>
<swrl:AtomList>
<rdf'rest rdfiresource
="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#nil"/>
<rdf:first>
<swrl:IndividualProperty Atom>
<swrl:argumentl rdf:resource="#x2"/>
<swrliargument?2 rdf:resource="#x3"/>
<swrl:propertyPredicate rdf:resource="#hasBrother"/>
</swrl:IndividualProperty Atom>
</rdf:first>
</swrl:AtomList>
</rdf'rest>
<rdf:first>
<swrl:IndividualProperty Atom>
<swrl:argumentl rdf:rresource="#x1"/>
<swrl:propertyPredicate rdf:iresource="#hasParent"/>
<swrl:argument?2 rdfrresource="#x2"/>
</swrl:IndividualProperty Atom>

a8 2. SWRL <A
Fig. 2. An example of SWRL
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a8 5. Person? Relations
Fig. 5. Relations of a Person

OWL ontology

-1~ Person = Man U Woman
-2- Parent := Person N hasChild = 1

Child = Person N hasParent > 1

(hasChild)™ = hasParent
-3~ Father:=Parent N Man
-4~ Son:=Child N"Man Daughter:=Child N Woman
-5- Brother:=Sibling "Man  Sister:=Sibling " Woman
-6~ Nephew = Man N (hasUncle > 1 U hasAunt > 1)
-7~ Relative = Child U Parent U Aunt U Nephew

U Niece U Uncle U Sibling

Mother:=Parent Y Woman

SWRL rules
Initial rule base
-8~ hasParent(?x1,?7x2) A hasConsort(?x2,7x3)
= hasParent(?x1,7x3)
~-9- hasParent(?x1,?x2) A hasSister(?x2,7x3)
= hasAunt(?x1,?x3)
-10- hasParent(?x1,7x2) A hasParent(?x3,7x2)
A differentFrom(?x1,?x3) = hasSibling(?x1,7x3)
-11- hasSibling(?x1,?7x2) A hasDaughter(?x2,7x3)
= hasNiece(?x1,7x3)
Rules mirroring the ontology knowledge
MR1- hasSibling(?x1,?x2) A Man(?7x2)
=> hasBrother(?x1,?x2)
MR2- hasSibling(?x1,7x2) A Woman(?x2)
= hasSister(?x1,7x2)
MR3- hasParent(?x1,7x2) A Man(?x2)
= hasFater(?x1,7x2)

[22] 6] Family OWL &2=2x¢ SWRL Rule
Fig. 6. A Family OWL Ontoloyg and SWRL Rule
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Table 1 A result of RACER and Jess Inference

Class Facts after RACER After RACER and Jess
Initial SWRL rule base
1. Person |[M1->MI10, F1->F10 [20]|M1->MIQF1->F10 [20]
2. Man MIL->MI10 (10]|M1->M10 {10]
3. Woman |F1->F10 [10}{F1->F10 {10]
4 Parent MILM2M3M4ME M7 M8 | M1, M2,M3,M4,M6M7,MB,
(71 F1,F3,F4F6,F7F3F10[14]
5. Father MILM2M3M4,M6M7, M8 | M1, M2,M3 M4,Mb M6 M7,
(71 M8 7
6. Mother F1LF3F4F6F7F8F10 (7
7. Child M2,M3,M4,Mb5,M6,M9O,MI10, | M2,M3,M4,M5,M6,MIOMIO,
F2,F3F5F6F9 (12]|F2,F3 F5,F6,F9 (12
8. Son M2, M3, M4, MB, M6, VB, M2, M3,M4,M5,M6,M9,M10
MI10 [7] 7
9. Daughter|F2F3F5F6 9 [5}|F2F3.F5,F6,F9 [5]
10. Sibling I‘1\‘/22,M3,M5,M6F2,F3,F[58,]
11. Brother M2,M3 M5, M6 [4]
12. Sister F2,F3,F5,F6 [4]
13. Relative I\ng; %&S’Fg 15 MI-MIOFL>FIO [0
Additional mapping rules
14. Uncle M2 M5, M6 [3]
15. Aunt F2 F3 F5,F6 [4]
16. Nephew M3,MB, M6,M9,MI0 (57
17. Niece F5,F6,F9 (31
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Person(?x) AMan(?y) A hasSibling(?x,?y)
AhasAge(?y, ?age2) A swrlb:greaterThan(?age?2,?agel)
-> hasOlderBrother(?x, ?y)

23 7. SWRL Rule oA
Fig. 7. An example of SWRL Rule

(defrule aRule (Person (name ?x)) (Man (name ?y))
(hasSibling ?x ?y) (hasAge ?x ?al)
(hasAge ?y ?a2) (test (> ?age2 ?agel))
=> (assert (hasOlderBrother 7x ?y))

a3 8. Jess Rule® ¥3lsl SWRL Rule <
Fig. 8. An example of converted Jess Rule from SWRL Rule
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