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Abstract

Ontology has many merits such as high expression power and extensibility etc. and there are some suggestion on
development of ubiquitous environment using ontology. For collecting and analysing the context information in
ubiquitous environment, we need a context-awareness system. For these reason, some context-awareness systems
have been developed using ontology, but they have insufficient representation power of context information and are
independent to domain. In this paper, we define the context type to improve the extensibility of context framework,
and develop the context ontology adopting the defined context type to represent or inference various context
information. We define the ontology to be easily adopted the any domain. Also, we use SWRL to represent numerical
formulas and Horn-Logic expression.

Key Words : Context-Awareness, Ontology, SWRL, Context Type
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Rule-3 :
hasParent(?x1, ?x2) A hasBrother(?x2, ?x3)
— hasUncle(?x1, ?x3)

(23 1] SWRL Rule A
Fig. 1 An Example of SWRL Rule
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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 N1Man Daughter:=Child N\ Woman
-5~ Brother:=Sibling M"Man  Sister:=Sibling N 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 N Woman

SWRL rules
Initial rule base
-8~ hasParent(7x1,7x2) A hasConsort(?x2,7x3)
=> hasParent(?x1,7x3)
-9~ hasParent(?x1,?x2) A hasSister(?x2,7x3)
= hasAunt(?x1,7x3)
-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
MRI1- hasSibling(7x1,7x2) A Man(?x2)
= hasBrother(?x1,7x2)
MR2- hasSibling(?x1,7x2) A Woman(?x2)
= hasSister(?x1,7x2)
MR3- hasParent(?x1,7x2) A Man(?x2)
= hasFater(?x1,?x2)

[38 3] Family OWL 2&2% 2 SWRL Rule
Fig. 3 A Family OWL Ontoloyg and SWRL Rule

203



HA & XsAIA-EE =&X| 2007, Vol. 17, No. 2

[£ 1] RACER%} JessZ £33 =2 Z3}
Table 1 A result of RACER and Jess Inference

Class Facts after RACER After RACER and Jess
Initial SWRL rule base
1. Person | M1->M10, F1->F10 [20] | M1->M10,F1->F10 [20]
Z. Man MI1->M10 [10]) | M1->M10 [10]
3. Woman | F1->F10 [10] | F1->F10 [10]
4. Parent M1,M2,M3,M4,M6,M7,M8 | M1,M2,M3,M4,M6 M7 M8,
[7] | F1,F3,F4,F6,F7,F8 F10[14]
5. Father M1,M2,M3,M4,M6M7,M8 | M1,M2,M3,M4,M5,M6,M7,
[7) | M8 [7]
6. Mother F1,F3,F4,F6,F7,F8,F10 [7]
7. Child M2,M3,M4,M5M6,M9,M10, M2,MS,£\/I4,1\§5,1\46,M9,M10,
F2,F3,F5F6F9 [12] | F2,F3 F5F6,F9 [12]
8 Son M2 ,M3,M4,M5,M6,M9, | M2,M3,M4,M5 M6,M9,M10
M10 [7] [7]
9. Daughter| F2 F3.F5,F6 F9 [5] | F2,F3.F5F6F9 [5]
10. Sibling %/IZ ,M3,M5 M6F2,F3, IES]
11. Brother M2,M3,M5,M6 [4]
2. Sister F2,F3,F5,F6 [4]
13. Relative g%,—;g%)é,Fs,Fg [15]| MI->MIOF1->F10  [20]
Additional mapping rules
14. Uncle M2,M5 M6 [3]
15. Aunt F2 F3F5,F6 [4]
16. Nephew M3,M5M6MIMIO  [5]
17. Niece F5,F6,F9 [3]
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