REEENIEE
BT H2%
2008%F 6AR 27

,gz I+, ﬂiﬁg****

A Case-Based Reasoning Approach to Ontology Inference
Engine Selection for Robust Context-Aware Services®

)

Shim Jaemoon** - Kwon Ohbyung***

m Abstract m

Owl-based ontology is useful to realize the context-aware services which are composed of the distributed and
self-configuring modules. Many ontology-based inference engines are developed to infer useful information from
ontology. Since these engines show the unigueness in terms of speed and information richness, it's difficult to ensure
stable operation in providing dynamic context-aware services, especially when they should deal with the complex and
big-size ontology. To provide a best inference service, the purpose of this paper is 10 propose a novel methodology
of context-aware engine selection in a contextually prompt manner. Case-based reasoning is applied to identify the
causality between context and inference engined to be selected. Finally, a series of experiments is performed with
a novel evaluation methodology to what extent the methodology works better than competitive methods on an actual
context-aware Service.

Keyword : Context-aware Services, Ubiquitous Computing, Case-based Reasoning, Ontology,
Ontology-based Inference Engine
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[Query 1]

SELECT DISTINCT 7x

WHERE {?x rdf : type benchmark : UndergraduateStudent. ?xX benchmark : takesCourse
http://www.Department0.University0.edu/Course0}

Description . All undergraduate students who take course
http://www.Department0.University(.edu/CourseQ.

It only needs simple conjunction

[Query 2]

SELECT DISTINCT 7x

WHERE {?x rdf : type benchmark : Employee}

Description : Find out all employees

Domain(worksFor, Employee), <a worksFor b> _ <a rdf : type Employee>
Domain(worksFor Employee), researchAssistant _

_worksFor ResearchGroup_researchAssistant_ Employee

[Query 3]

SELECT DISTINCT ?7x

WHERE {?x rdf : type benchmark : Student. ?x benchmark : isMemberOf
http://www.Department0.University0.edu}

Description : Find out all students of http://www.Department0.University0.edu
Range(takeCourse, Student) , GraduateStudent _ _1 takeCourse _ GraduateStudent _ Student

[Query 4]

SELECT DISTINCT ?x

WHERE {?x rdf : type benchmark : Publication. ?x benchmark : publicationAuthor ?y.

7y rdf : type benchmark : Faculty. ?y benchmark : isMemberOf

http:// WWW.DepartmentO.UniversityO-. edu}

Description : All the publications by faculty of http://www.Department(.University(.edu
SubClass * Faculty = FullProfessor _ AssociateProfessor _---_ClericStatt, Publication = Article

---_ Journal
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[Query 5]

SELECT DISTINCT 7x

WHERE {?x rdf : type benchmark : ResearchGroup. ?x benchmark : subOrganmizationOf
http://www.University0.edu}

Description : All research groups of http://www.University0.edu
Transitive(subOrganizationOf), <a subOrganizationOf b>, <b subOrganizationOf
http://www . University0.edu>

_ <a subOrganizationOf http://www.University0.edu>

[Query 6]

SELECT DISTINCT ?x

WHERE {?x rdf : type benchmark : Person. http://www.University(.edu
benchmark : hasAlumnus 7x}

Description : All alumni of http://www.University0.edu

Inverse(hasAlumni, hasDegreeFrom), <a hasDegreeFrom b> _ <b hasAlumnus a>

[Query 7]

SELECT DISTINCT 7x

WHERE {?x rdf : type benchmark : Person. ?x benchmarlk : hasSameHomeTownWith
http://www Department(Q.University0.edu/FullProfessor(Q}

Description : Those who has same home town with
http://www.Department(.University0.edu/FullProfessor(
Transitive(hasSameHomeTownWith), Symmetric(hasSameHomeTownWith), <a
hasSameHomeTownWIth b>,

<¢ hasSameHomeTownWIth b> _ < a hasSameHomeTownWith c¢>

[Query 8]

SELECT DISTINCT ?7x

WHERE {?x rdf : type benchmark : SportsLover. http://www . Department0.University0.edu
benchmark : hasMember ?x}

Description : All sports lovers of http://www.DepartmentQ.University0.edu

<x like yv>, <y rdf : type Sports>, SportLover__like.Sports _ <x rdf : type SportLover>

subProperty(isCrazy About, like), SportFan__isCrazyAbout.Sports_ SportFan _ SportLover
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[Query 9]

SELECT DISTINCT ?x

WHERE ({?x rdf : type benchmark : GraduateCourse. ?x benchmark : isTaughtBy ?y.

7y benchmark : isMemberOf ?z .7z benchmark : subOrganizationOf http://www.UniversityO.edu }
Description : All Graduate Courses of http://www.University0.edu
(GraduateStudent__takesCourse.GraduateCourse, <a rdf : type GraduateStudent>, <a takesCourse
b> _ <b rdf : type GraduateCourse>

[Query 10]

SELECT DISTINCT 7x

WHERE {?x benchmark : isFriendOf http://www.Department(Q.University0.edu/FullProfessor(}
Description : All friends of http://www .Department0.University0.edu/FullProfessor0
Symmetric(isFriendOf), <a isFriendOf b> _ <b isFriendOf a>

[Query 11]
SELECT DISTINCT 7x

WHERE {7x rdf : type benchmark : Person. ?x henchmark : like ?y. ?z rdf : type benchmark : Chair.
72 benchmark : isHeadOf http://www.Department0.UniversityQ.edu. ?z benchmark : like ?y}
Description : All people who has same interest with the chair of
http://www.Department0.University0.edu

FunctionalProperty(isHeadOf), <a isHeadof b>, <c isHeadOf b) _ <a sameAs c¢> // there are some
same individuals

of chair()

[Query 12]

SELECT DISTINCT 7x

WHERE {?x rdf : type benchmark : Student . ?x benchmark : takesCourse ?y

7y benchmark : isTaughtBy httpi//WWw.DepartmentO.UniversityO.edu/F ullProfessor(}
Description All students who take course taught by
http://www.Department0.University0.edu/FullProfessor(

GraduateStudent _ _takesCourse.GraduateCourse _ _1.takesCourse, Domain(takesCourse,
Student) _ Student

_. GraduateStudent



[Query 13]

SELECT DISTINCT 7x

WHERE {?x rdf : type benchmark : PeopleWithHobby. ?x benchmark : isMemberOf
http://www .Department0.University0.edu}

Description All people who has some kind of hobbies in http://www.Department0.University0.edu
Lite Cardinality : PeopleWithHobby(_1like) _ SportLover, <a like b> _ <a rdf : type
PeopleWithHobby >

[Query 14]

SELECT DISTINCT 7x

WHERE {?x rdf : type benchmark : Woman. ?x rdf : type benchmark : Student. ?x
benchmark : isMemberOf ?y.

7y benchmark : subOrganizationOf http://www.University(.edu}

Description : All woman students of http://www. University0.edu

<a,isStudentof b>, <b rdf : type WomanCollege>, WomanCollege _ _hasStudent.(_Man),
disjoint(Man,

Woman), Man_Woman _ Person _ <a rdf : type Woman>

[Query 15]

SELECT DISTINCT 7x

WHERE {?x rdf : type benchmark : PeopleWithManyHobbies. ?x benchmark : isMemberOf
http://www.Department0.University(0.edu}

Description : All beople who has many hobbies in http://www. Department0.University0.edu
PeopleWithManyHobbies__3like, <a like bl> -+ <a like bn>, all different(bl, b2:---bn) _ <a

rdf : type PeopleWithManyHobbies>

[Query 16]

SELECT DISTINCT “person ?zone ?Hobby

WHERE

(?person benchmark : locatedIn <http://rcubs.kyunghee.ac.kr/owl/univ-bench-dl.owl#Zonel>)

(?person benchmark : locatedln ?zone)
(?person benchmark : like ?Hobby)
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83.33% 100.00'%T 83.33% | 83.33% |100.00% | 100.00% { 100.00% | 83.33% | 83.33% | 100.00%
600sec | 16.67% 000%| 1667% | 1667% | 0.00% 0.00% 0.00% | 1667% | 1667% 0.00%
0.00%™ 0.00% 0.00% 000% | 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
41.67% | 95.009% | 16.67% | 93.33% | 98.33% | 91.67% | 100.00% | 60.00% | 98.33% | 86.67%
1200SEC | 60sec | 58.33% 500% | 4833% 6.67% 1.67% 8.33% 0.00% | 40.00% 167% | 13.33%
0.00% 0.00% | 35.00% 0.00% 0.00% 0.00% 0.00% 0.00%6 0.00% 0.00%
30.83% | 94.72% | 2.50% | 90.28% | 71.94% | 87.50% [100.00% | 10.83% | 96.94% 100%
10sec | 69.172% 500% | 13.06% 833% ) 2806% | 1250% 0.00% | 40.83% 3.06% 0.00%
0.00% 0.28% | 84.44% 1.39% | 0.00% 0.00% 0.00% | 4833% 0.00% 0.00%
66.67% | 100.00% | 100.00% | 100.00% | 100.00% { 100.00% | 100.00% | 100.00% [ 100.00% { 83.33%
B600sec | 33.33% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% | 1667%
0.00% 000% | 0.00% 0.00% | 000% 0.00% 0.00% 000%| 000% | 000%
53.33% | 91.67% | 16.67% | 95.00% | 100.00% | 86.67% | 96.67% | 55.00% {100.00% | 90.00%
900SEC | 60sec | 46.67% 8.33% | 30.00% 5.00% 0.00% 1 13.33% 3.33% | 43.33% 0.002%6 | 10.00%
0.00% 0.00% | 53.33% 0.00% 0.00% 0.00% 0.00% 1.67% 0.00% 0.00%
5250% | 87.22% | 2.22% | 90.56% | 75.83% | 79.17% | 95.00% | 9.17% | 95.83% | 75.00%
10sec | 4750% | 1278% | 12.718% B61% | 2417% | 1194% 500% | 4250% 417% 1 2500%
0.00% 0.00% | 85.00% 0.83% 0.00% 8.89% 0.00% | 48.33% 0.00% 0.00%
100.00% | 100.00% | 66.67% | 66.67% | 50.00% | 100.00% | 100.00% | 66.67% | 83.33% | 100.00%
600sec 0.00% 0.00%; 3333% | 3333%| 50.00% 0.00% 000% | 3333%| 1667% 0.00%
0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 000% | 0.00%
4167% 1 96.67% | 5.00% | 88.33% i 81.67% | 70.00% | 96.67% | 36.67% | 98.33% | 86.67%
600SEC | 60sec | 58.33% 333% | 4167% | 1167% | 1833% | 2833% 3.33% | 6167% 167% | 13.33%
0.00% 000% | 953.33% 000% | 0.00% 1.67% 0.00% 1.67% 0.00% 0.00%
9.72% | 87.22% | 056% | 84.17% | 72.22% | 66.94% | 94.44% | 6.94% 1 93.61% | 99.72%
10sec | 90.28% | 1278% | 14.44% | 1444% | 27178% | 2361% b56% | 45.00% 6.39% 0.28%
0.00% 0.00%6| 8.00% 1.39% 0.00% 9.44% 0.00% | 48.06% 0.00% 0.00%
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66.67% 100.00% 0.00% | 100.00% 83.33%

600sec | 33.33% 0.00% 0.00% 0.00% 16.67%

0.00% 0.00% 100.00% 0.00% 0.00%

38.33% 88.33% 0.00% 85.00% 66.67%

1200SEC | 60sec | 956.00% 11.67% 0.00% 15.00% 33.33%
6.67% 0.00% 100.00% 0.00% 0.00%

19.72% 86.67% 0.00% 82.78% 32.50%

10sec | 59.17% 13.33% 0.00% 1722% 67.50%

21.11% 0.00% 100.00% 0.00% 0.00%

33.33% 66.67% 0.00% | 100.00% | 100.00%

600sec | 66.67% 33.33% 0.00% 0.00% 0.00%

0.00% 0.00% 100.00% 0.00% 0.00%

20.00% 76.67% 0.00% 86.67% 75.00%

N0SEC B0sec | 63.33% 23.33% 0.00% 13.33% 25.00%
16.67% 0.00% 100.00% 0.00% 0.00%

9.72% 81.11% 0.00% 84.44% 95.83%

10sec | 5250% 18.89% 0.00% 15.56% 4.17%

37.718% 0.00% 100.00% (.00% 0.00%

33.33% 100.00% 0.00% 83.33% 66.67%

600sec | 66.67% 0.00% 0.00% 16.67% 33.33%

0.00% 0.00% 100.00% 0.00% 0.00%

0.00% 55.00% 0.00% 73.33% 66.67%

600SEC 60sec | 88.33% 45.00% 0.00% 2667% 33.33%
11.67% 0.00% 100.00% 0.00% 0.00%

2.50% 68.61% 0.00% 71.39% 78.33%

10sec | 6889% 31.39% 0.00% 2861% 21.67%

2861% 0.00% 100.00% 0.00% 0.00%




