UNAMNIY

@

: ﬂ'li‘iallim’m’li“llaﬂﬂL%Gﬂ’J’]&I‘V\&I'lilﬂ’mizllllﬁ’]ﬁﬁuwlﬂﬁﬁﬂ’mﬂﬂ’] Rl U%%L%a&liﬂdaaiﬂﬂiﬂg

NISUYSIUINISYDYAIIVADINKNIZIINSUUAISAUINANKAINHAa1Y
asgdsigoulgvooulnias

Semantic Data Integration of Heterogeneous Information Systems

using Ontology Mapping

nony 1a@we (Kotchakorn Jetinai)*

unAaga
@ & A o )
Tagtuluasansniaiinnavauiszuuasauine
LRy o ' L P

‘vxmmzuﬂm’lmagaqmﬁmﬂu uatRanlodiannls
nmIeunsvayaainu iesnnluladveanassiunu
lun1seSunevayalisenaduinaigiu Wanasnis

o v o & ' v o Y
ihvaymnlanuiulussans Jnalwiadymeanadouss
danumIneTITaya NWITERIskhakanundym
AMUTALITIA AR BYDIVOYRIINTLULENIRULNG
PR e = A A
Anannrane lasloaaulnlad (Ontology) iula3asiie
UIWINIIVOYA
U U , o

HANTITBNLI1 #01Ja8nITUNITYIUINIITVALA
EIANNRNIYIINTZULENTRWNANARINRAY 1apdT
o ad X T
WwanlesaawInladnaanuuuly su1saun lvatawked
BIANNANETZA T IUEIRWNA 1A WA ITIULT NI
ks a { o & i o
PaMIANIRINEIRALIU FeanrastUanTaENTId
; . e .
NaanuUL MNNMIUTHNULTE ENTAWY I TTUUNWN W
WM mmmmfmf}uma\‘]Lanmiﬁnnﬁqaaﬂmama
nﬂ@]aa (Precision) WAL 0.93 uazAANNwazLIuYad
Laﬂmsmﬂmaamnmaaﬂm (Recall) tinfiy 0.93 vinlw
@AN F-measure LYN7L 0.93

o o A PR—— A

ard1a: mMasaulgseanlnlad LiuBsnnunany
AMNTALBITIAMUANIY NITYTHINITVOY LTS
AMURIIY TTUURITFWNANRAINRATY

* Az Inamsnauiaaas ym I TTA)aUaTITIE
* Faculty of Computer Science, Ubon Ratchathani Rajabhat University.

1113 aiiun 2 nsngIaAN - SR 2560
Vol. 13, No. 2, July - December 2017

Abstract

Nowadays, an organization has developed a variety of
independent Information System (IS) based on the same data
set. These data are described using different ways without the
standard description. This leads to the semantic conflicts when
we want to share the information across the systems. This
research proposes the semantic conflict resolving for data
integration from heterogeneous ISs using ontology mapping.

The result shows that the architecture design of semantic
information integration from heterogeneous systems can solve
the semantic problems between the ISs. The semantic
integration system was developed to enable the integration
of information from various ISs as introduced in the
architecture. The system evaluation using the fraction of
retrieved documents that are relevant (Precision), the fraction
of relevant documents retrieved (Recall), and the F-measure.

The result presents 0.93, 0.93 and 0.93 respectively.

Keywords: Ontology Mapping, Semantic Web, Semantic
Conflicts, Semantic Data Integration, Heterogeneous

Information Systems.
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A15197 3 Class NUARETHTIANNANIY

Datatype Property of Datatype Property of
,%m Sourcel Source2
PerFirstName Firstname
PerLastName Lastname
S \7_|—Mwm PerLogin Username
PerPasswd Password
CurriculumName CategoryName

Class of Sourcel Class of Source2
Student Student
Instructor Teacher
Subject Course
Curriculum Categories

A15197 4 Object Property

NYAUETNTININNURNIL

Object Property of Object Property of
Sourcel Source2
Instruct Teach
HasPrerequisite PrerequisiteCourse
BelongToCurriculum isCategoryOf
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1) fmua Prefix T OWL axfinsle Prefix
Lﬁai:qﬁuwad{aga LL&ZLL&@G@’J’]&ILL@]ﬂ(ﬁiN"Ua\‘i{aﬁila
1% Sourcel:Student 11 Source2:Student HN3lrAnNFWN
Student twilautin wansly Prefix asvirluanansansn
VL(VT’JW Sourcel:Student LIWANEVBITZUL Registration %\']
i Prefix Ao source! &7% Source2:Student LIUANMFVDS
3¢UY eLearning %Oﬁ Prefix 1J% Source2 é’affulu
MIRFNANERSONTININESE 92A09TMIWLA Prefix
LauaLﬁaﬁﬂlus:yﬁuwmamméa‘fagaﬁgn@?aa lusdseit
larinwua Prefix iz‘i_qlLméaﬁmmaaaadaaﬂwiaﬁ Gadt

Sourcel = “http://www.sourcel.com/ubruregistration#”
Source2 = http://www.source2.com/ubruelearning#

2) mstdanlgsaana :INAN5197 3 LaadTaTaus
Faanunangsznnsaanafitiedu aalunsdeuls
9 GHE aaulnladvisaosiunaiudsly owl:equivalentClass
Wansuanaumiouiusasnms ugeinamadenlys
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4 uaz 5 awdeu lunmaidenles Property 331974
aoulnladtin vfiavas Property azmasidusfiaifionin
ﬁuﬁatﬂu Object Property AN 1138 Datatype Property
LATOWNY A1AHa @;/’J 8 owl:equivalentProperty
namMaFenlgsdanwi 5

113 a1l 2 nsngas - SuINAN 2560
Vol. 13, No. 2, July - December 2017



@

a ~ : 2 A :
L?J UNAINNIAVEY : miysmﬂmwaﬂaLmmmv\m&mns:uummumﬂﬁ%mnﬂmﬂmm%l,%auimaauiﬂiaﬁ

<owl:Class rdf:about="http://www.sourcel.com/ubruregistration#Student”>
<owl:equivalentClass>
<owl:Class rdf:about="http://www.source2.com/ubruelearning#Student”/>
</owl:equivalentClass>
<rdfs:subClassOf>
<owl:Class rdf:about="http://www.sourcel.com/ubruregistration#Person”/>
</rdfs:subClassOf>
</owl:Class>

<owl:Class rdf:about="http://www.sourcel.com/ubruregistrationf#Instructor”>
<rdfs:subClassOf rdf:resource="http://www.sourcel.com/
ubruregistration#Person”/>
<owl:equivalentClass>
<owl:Class rdf:about="http://www.source2.com/ubruelearning#Teacher”/>
</owl:equivalentClass>
</owl:Class>

<owl:Class rdf:about="http://www.sourcel.com/ubruregistration#Subject”>
<owl:equivalentClass rdf:resource="http://www.source2.com/

ubruelearning#Course”/>

</owl:Class>

AN 4 magavlesasialusaulnladaisniz OwL

<owl:ObjectProperty rdf:about="http://www.sourcel.com/
ubruregistration#instruct™>

<rdfs:domain rdf:resource="http://www.sourcel.com/
ubruregistration#Instructor”/>

<rdfs:range rdf:resource="http://www.sourcel.com/
ubruregistration#Subject”/>

<owl:equivalentProperty rdf:resource="http://www.source2.com/
ubruelearning#teach”/>
</owl:ObjectProperty>

<owl:DatatypeProperty rdf:about="http://www.sourcel.com/
ubruregistration#perLastName”>
<rdfs:domain rdf:resource="http://www.sourcel.com/
ubruregistration#Person”/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string”/>
<owl:equivalentProperty rdf:resource="http://www.source2.com/
ubruelearning#lastname”/>
</owl:DatatypeProperty>
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Statement “IT1 A hasPrerequisite 371 B” W8 “A71 B
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NUNWIANLNETA Sourcel:hasPrerequisite WRAIAININN 6

<owl: TransitiveProperty rdf:about="http://www.sourcel.com/ubruregistration#
hasPrerequisite”™>

<rdf:type rdfiresource="http://www.w3.0rg/2002/07/owl#ObjectProperty”/>

<rdfs:domain rdf:resource="http://www.sourcel.com/
ubruregistration#Subject”/>

<rdfs:range rdf:resource="http://www.sourcel.com/
ubruregistration#Subject”/>

</owl:TransitiveProperty>

AN 6 mir‘imu@@mayﬁ’ﬁ TransitiveProperty U8
aaulnlafalienis) OwL

Lwaumim%u@ﬂmamm TransmvePropeIty LW&ILG]&J
1ﬁnUWiaWLw 88 Sourcel:hasPrerequisite WAIVZFINGIA
‘WSE]WL‘W?JW] Source2:prerequisiteCourse quauumﬂu
TransitiveProperty ldane Lﬂuwamsa%mumam
MIMRUA Owl:equivalentProperty 44 Sourcel :hasPrerequisite
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<owl:ObjectProperty rdf:about="http://www.sourcel.com/
ubruregistrationfregister”>

<rdfs:domain rdf:resource="http://www.sourcel.com/
ubruregistration#Student”/>

<rdfs:range rdf:resource="http://www.sourcel.com/
ubruregistration#Subject”/>

<owl:inverseOf>

<owl:ObjectProperty rdf:about="http://www.source2.com/

ubruelearning#enrolledBy”/>

</owl:inverseOf>
</owl:ObjectProperty>

] e 6
2NN 7 ﬂ’l?ﬂ’l%%@@ﬂ&ﬁﬂﬂ@) ]nverseOf‘ﬂFJ\?W‘Ja‘WLWEﬁa

Register Wne enrolledBy

LA THIRAUTLUWIANINETE Sourcel:consistOf FINALH
WIOWLWETA Sourcel :consistOF TmunauiunsanNe S
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<owl:ObjectProperty rdf:about="http://www.sourcel.com/
ubruregistration#consistOf”>

<rdfs:domain rdf:resource="http://www.sourcel.com/
ubruregistration#Curriculum”/>

<rdfs:range rdfiresource="http://www.sourcel.com/
ubruregistration#Subject”/>

<owl:inverseOf>

<owl:ObjectProperty rdf:about="http://www.sourcel.com/ubruregistration#

belongToCurriculum”/>

</owl:inverseOf>

</owl:ObjectProperty>

1 e 6
AN 8 @maﬂuw [nverseOfﬂ/QdW?BWtWE)?@? belongTo
i £ .
ﬁgnag&muwum?%w

4.3) Iﬂmmwﬂi:qn@?ﬁ’[ﬁmm‘i%’y Usznaume
Protégé 4.3.0 lnlunsassaenlnlad uazidanles
aaulnlad émiﬂmﬂmﬁﬁmm:ﬂ‘ﬁ'Lﬂum'%aﬁmmgmu
fa Pellet 2.3.1 ﬁmﬁﬂ‘ﬁllumsémuaﬁLﬂsw:ﬁ{ayjalu
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5+ | 8 Untited Document [ Semaetic Dota ntegeati.. x Biv B -0 e v Pager Sefetyr Took+ @ |

Semantic Data Integration of Heterogeneous Information Sources Using Ontology

A Case Study of Information System of Ubon Ratchathani Rajabhat University

Please input SPARQL command

Suber Gy

L @ Intenet | Prtecied Mode: O A win v

AN 9 531/1/%!5[%’7?7’75".”8%/&%Jﬂ’)’?l/%ll’)i/fﬂ%L"jﬂ

AN AR a;&aaauiwiaﬁi% SPARQL lun3auau
{agm%amm%m snelusanlnlad asansassy
N399I G’]‘Lh;’l NNU Inference Engine LRZ®RIUNID
unsnédslassasshlunwiannla %dﬁ’]lﬁﬁ@%iju
AaN3VEILANENNN30TassruLlnanIae sTULT
waniumunsoladdsseunuidusounle lasends
ANNEINTOY aam’%laa%’mmgmu’l,umséml,l,aﬁLmﬁ:ﬁ
{auaaaﬂﬂiaﬁ

4.2 wamsﬁuﬂumauaaau‘[ﬂfm

NAROLNTRUAUA mmawumnumdmmmw lag
maaummammﬂm"m“qﬂﬂi:m'ﬂ il
PREFIX sourcel:<http://www.sourcel.com/ubruregistration#>
PREFIX rdf:<http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
SELECT *

WHERE { ?Course rdf:type sourcel:Subject.

?Course sourcel:subjectName ?CourseName }
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UBRU Semantic Data Integration

SELECT *
WHERE {

Query Result : 21

answers

PREFIX sourcel:<http://www.sourcel.com/ubruregistrationd>
PREFIX rdf:<http://www.w3.org/1999/02/22-zdf-syntax-nsf>

?Course rdf:type sourcel:Subject.
?Course socurcel:subjectName ?CourseName }

Course

CourseName

thttp:

www source] com ubriregistrations_4122104

Object Oriented Programaming

—

www.sourcel.com ubruregistration¥ 9022102

English for Leaming of

ttp:

www.sourcel.com ubruregistrations_4122603

Computer Graphic

thttp:

www.souree].com ubruregistration® 4122504

Operation Research

—

www.source2.com‘ubrueleaming®_4123205

E-Commerce

www.source2.com‘ubrueleaming®_4121501

Algorithm and Data Structure

thttp:

www.source].com‘ubruregistration®_4122502)

System Analysis and Design

thetp:

www.sourcel.com‘ubruregistration# 5042101

Application of Mathematics and Statistics in Daily Life|

1
2
3
4
5
& fp:
7
&
9

mp:

www.sourcel.com ubruregistration®_4111101

Fund l of Statistic

10 g

www sourcel.com ubruregistration®_9021103)

Englich for Communication

11 fhetp:

www source2. com'ubr mg# 4121401

Operating System

12 fop:

‘www.sourcel.com‘ubruregistration# 3521101

Accounting 1

5 fhnp

wavw source? com‘ubruelearning® 4111101

Fund  of Statistic

14 fhip:

www source2 com‘ubruelearning® 9021103

English for Commumication

15 fhitpe

www source].com‘ubruregistration®_4123

16 ftp:

www source?. com‘ubruelearnings 4123306

Software Engineering

17 |hrp:

www.sourcel comubruregistration® 4123205

E-commerce

15 fhipe

www source].com‘ubruregistration®_4121501|

Algorithm and Data Structure

19 ftp:

www sourcel.com‘ubruregistration® 4121401

Operating System

20 |hup:

‘www source comubruelearning= 4122502

System Analysis and Design

21 fhetpe

www source?, com'ubrueleaming® 4122104

(Object Oriented Programming

d. = v 2/ a
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HASWENTAUAKLEAIAINNT 10 Fefivonua
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Owl:equivalentClass LLa& owl:equivalentProperty ‘liuLEI\‘l

NAFOUNITHU @Tu@?a ¢ TransitiveProperty 31N
NIMNWUA TransitiveProperty FL‘PT Sourcel:hasPrerequisite
s’fm:q%wﬁ@iyaaﬁwﬁau namauduAuNIeImlad
A8958uNauITALS HSWILAAIRINIWT 11

@ UBRU Semantic Data Integration

Query Command

PREFIX sourcel:<http://www.sourcel.com/ubruregistrationf>
SELECT *
WHERE { ?Course sourcel:hasPrerequisite ?PrerequisiteCourse }

Query Result : 5 answers

Course
http//www._source2.com/ubruelearning?_4123306
http//www.source2.com/ubruelearning#_4121501
http//www.sourcel.com/ubruregistration#_4122104|http-//www.sourcel.com/ut 4123306
http//www.sourcel.com/ubruregistration#_4122104|http-//www.sourcel.com/ut : 4121501
http/www.sourcel.com/ubruregistration® 4122502 http//www.sourcel.com/ubruregistration®_4121501

Fd
o

[P g Ve Y

PrerequisiteCourse
http://www.source2.com/

4122104
4122502

http://www.source2.com/ut

Query again

= A o o a Ao A '
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