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XML Information Retrieval by Document Filtering and
Query Expansion Based on Ontology

Myung Sook Kim', Yong Hae Kong''

ABSTRACT

Conventional XML query methods such as simple keyword match or structural query expansion are
not sufficient to catch the underlying information in the documents. Moreover, these methods inefficiently
try to query all the documents. This paper proposes document filtering and query expansion methods
that are based on ontology. Using ontology, we construct a universal DTD that can filter off unnecessary
documents. Then, query expansion method is developed through the analysis of concept hierarchy and
association among concepts. The proposed methods are applied on variety of sample XML documents

to test the effectiveness.
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ResearchCenter

Project

PhDStudent
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<IENTITY % Person “Person|Student|MasterStudent| PhDStudent| En
gineer|Professor™>
<IENTITY % Student "Student|MasterStudent|{PhDStudent">
<IELEMENT Person (#PCDATA|Student| MasterStudent| PhDStudent
|Engineer] Professor|name |email | skill)x >
<IELEMENT Student (#PCDATA|MasterStudent|PhDStudent|name|
email | skill | student|D | takeLecture | paper | project)x >
<IATTUST Person
name CDATA
email CDATA

#IMPLIED
#IMPLIED
<IELEMENT attendLecture (#PCDATA) >
<IELEMENT project {#PCDATA|%Project;)* >

4. 22X 78 XML Eeojsza

(=]

A% FRYFL XML EAZHE JviHe
2% Jug £ A% LE2AY AFT
ABBAE o] g3l AE FATH A A
esexd YA Ao eh} AT,
BAHoz BAH itk 29 4= £F
Ad7e) BAR 44 BAE BAse] 22
d FHg wez XML 29 Rass BAe
7

T8 4. 2PEEX|E 0|88 XML o=y

[l

aal

4.1 HEF=of| ofst ZHeold

E229) A ASTEE ol§stel 4
Y 5 Aok AT A del8Y enYFe
6% 2ok,

=z

QAW Aejo] TRY E o] vaiel

L shbe) 7 e dee,

2. de g hdel sANde A,

3.0 A9Y Apde mE SRS Aot stol
dolel AAAREL FohTh

o Z S, “Cebe “skill”& BH3 AES A4
& AL, //Personskill="C"1g}= Ao & 34 o}
olz]gt dol= & 69 AT YueFol o3 &
ERA e AZFFZE "o Z “Person”9 8974
dog AHeolg"y “Professor, Engineer, Student,
MasterStudent, PhDStudent” 2 3t} F2H 0
2 839 Ao A HE “Person”® 9+ opjz}

$3E FANEL TEH] AN FYBTh
4.2 ApA 2ol o5t Holxy

2E2AE N ASTE £4 4%, e 2 &
B0 oaf SimHoz 328 YRS WEY 5
it B2 VWAL B 79) LT Zol
o FHoz AR 4 om, FEE F9E XML
A WA ARAM0] 5 st

S AR ddgs

. &4 gol Ad B 248
D SEeda Ad B8 D49,
@ Ad B &4 @l Ad A% 25T,
® A4 A, B Aole] #32 44

dE” LEZAd WX ZE d#
Fel 2 Jelud § 89 2} H
12 713 “Project”® “member”$} 7)
“Student” 9] “project” Aloldl A3t AAAAE
TRz el Aol 28 {HES 2IHH
o 8a Bzl

oA E £ “Project”o] #AstE= “member’E 4
A& AL //Projectimember]gl= B E s} ¢iv}
gt 2eu LEEAZHEH FEH TH o8
“Project”®] %A “member”7} “Student”$} 9&F
A7 LS ¢ 5 Utk e ArtE Aoe

My o 2 o



22X JlBt SMOIY X HOBE0 I8t XML Z22M 601

E 8. @E2xzyH £28 74

FORALL Studl, Projl
Projl : Projectimember —>> Stud!
<-> Studi : Student{project =>> Projil.
FORALL Proft, Prail
Projl : Project[chief —>> Prof1]
<-> Prof! : Professor{project ~>> Projt].
FORALL Eng1, Projt
Projl : Project(technicalAdvisor —>> Engl]
<-> Engl : Engineer[project =>> Projt].

//(Project|ProductiPatent| JournallConference)
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dWESS TPHL
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<Project>
<tine>Laser Slice</title>
<chief>
<Professor>
<name>Y.H.Kong</name>
<email>yhkong@sch.ac kr</email>
</Professor>
<fchiet>
<member>
<PhDStudent>
<name>M.3.Kim</name>
<emait>mskim@sch.ac. kr</email>
<skill>C++</skill>
</PnDStudent>
<MasterStudent>
<name>H.J.Lee</name>
<skf>CH+<fskill>
</MasterStudent>

</member>
<title>Semantic XML Query</title>
<chief>
<Professor>
<name>Y.H.Kong</name>
<emailzyhkong@sch.ac ki</email>
</Professor>
</chief>
<membper>
<MasterStudent>
<name>K.S.Lee</name>
<email»kslee@sch.ac.kr</email>
<skill>XML</skill>
<skill>Java</skill>
</MasterStudent>
</member>
</Project>

Z 11. exampleQ1.dtdet ¥=

<IELEMENT Project(title | chief| member)»>
<IELEMENT Professor(name | emnail)+>
<IELEMENT title(#PCDATA)>

<IELEMENT chief(#PCDATA| Professor)=>

<IELEMENT name (#PCDATA)>
<IELEMENT email (#PCDATA)>
<IELEMENT skill (#PCDATA)>

<IELEMENT member(PhDStudent! MasterStudent)+>
<IELEMENT PhOStudent(name |email| skil+>

<IELEMENT MasterStudent(name|email| skifl)+>

o CHWINDOWIHSystenaZWend ox
par:

xampleBl.xml : TASH XL A
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E 12. example02.xml

<Product> <title>Garbage Process Eraser</title>
<title>DSP Board Tester</title> <developementTool>Java</developementTool>
<developementTool>Matlab <member> <Researcher>
</developementTool> <name>K S.Lee</name>

<email >ksl@mait test</email>
<research>Qperating System
<fresearch> </Researcher>

<member> <Engineer>
<name>B.) Jin</name>
<email>bij@mail. test</email >

<skill>DSPL/skill> <Engineer>
</Engineer> <name>C.W.Lee</name>
<Researcher> <email>ewl@mail test</email>
<name>T.H.Lee</name> <skild>Unix Programming</skill>
<emall>thi@mail test</email> </Engineer>
<research>Logic Circuit</research>:  </member>
</Researcher></member> </Product>

E 13. example02.dtd2t =

IELEMENT Product {ite| developementTool Imember)s>
<IELEMENT fitle (#PCDATAY>

IELEMENT developementTool (#PCDATA)>
<IELEMENT member (Engineer|Researcher)+>
<IELEMENT Engineer (name|email|skil}+>

<IELEMENT Researcher {namelemaill research}+>
<IELEMENT name (#PCDATAD

<IELEMENT email (#PCOATA)>

<IELEMENT skilt (#PCDATAR>

<IELEMENT research (#PCDATA)> Q;"}

T

o>

C://exanple@2.xnl: Element type "Researcher”

Error on line 14 of document file:.
pust be declared.
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(a) example03.xml

<ResearchCenter>

<Person>

<Professor>
<name>Y .H.Kong</name>
<email>yhkong@sch.ac.kr</email>
<attendLecture>Artiticial intelligence
</attendlecture>
<project>Laser Slice</project>

</Professor>

<PhDStudent>
<name>M.S.Kim</name>
<skilt>CH++<fskill>
<takelecture>Artificial Intelligence
</takelLecture>

<project>laser Slice</project>
</PhDStudent>
<Student>

<project>Semantic XML Query </project>

<attendLecture>Assembly</attendLecture>

<name>J.K.Shin</name>

<skill>Visual Basic</skill>
<takeLecture>C</takeLecture>
</Student>

</Person>

<Project>
<title>Semantic XML Query</titie>
<chief>Y .H.Kong</chief>
<member>K.S.Lee</member>
<skili>Java</skill>
<background>XML</background>

</Project>

<Project>
<title>Data Structure</title>
<chief>Y.H.Kong</chief>
<member>K.S.Lee</member>
<member>J.K.Shin</member>

</Project>

</ResearchCenter>

(b) example04.xml

<Person>

<Engineer>
<name>S.H.Yun</name>
<emait>shyun@sch.ac kr</email>
<company>Al,LAB</company>
<skill>C</skill>
<skill>Java</skill>
<project>Semantic XML Query</project>

</Engineer>

<Engineer>
<name>H.D.Kwon</name>
<email>hdkwon@sch.ac.ki</email>
<company>Al.LAB</company>
<skill>C++</skili>
<skil>C#</skill>
<skill>Java</skill>
<project>Semantic XML Query</project>

</Engineer>

<Student>
<name>J.K.Shin</name>
<skill>Visual Basic</skill>
<taketecture>C</takeLecture>

</Student>

<Student>
<name>S.G.Min</name>

<skill>C</skill>
<takelecture>Visual Basic</takelecture>

</Student>

<MasterStudent>
<name>K.S.Lee</name>
<email>kslee@sch.ac kr</email>
<skili>C</skill>
<skill>Java</skil>
<takelLecture>Artificia Intelligebce
<ftakelecture>
<project>Semantic XML Query</project>
<assistant>S,H.Yun</assistant>
<assistant>H.D.Kwon</assistant>

</MasterStudent>

<PhDStudent>
<name>M.S.Kim</name>
<email>mskim@sch.ac.ki</email>
<sKill>C++</skill>
<skill>Open GL</skill>
<takeLecture>Artificial Intelligence
<ftakelecture>
<attendLecture>C</attendLecture>
<project>Laser Slice</project>

</PhDStudent>

</Person>
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(c) example05.xml

<Person> <year>4</year>

<Professor> </student></Student>
<name>J.D.KIM</name> <Student> <MasterStudent>
<major>0S</major> <name>K.H.LEE</name>

</Professor> <ID>19962334</1D>
<Protessor> <year>2</year>
<name>D.E.Y</name> <project>
<major>Compiler</major> <member>9</member>
</Professor> <skil>JAVAL/skill>
<Professor> </project>

<name>D.E.LEE</name>
<major>Data Base</major>
</Protessor>
<Student> <student>

</MasterStudent> </Student>

<Student> <PhDStudent >
<name>K.E.JUNG</name>
<I1D>19942334</ID>

<name>K.H.LEE</name> <year>3</year>

<ID>19982334</ID> <project>

<year>4<fyear> <menmber>6</member>
</student> </Student> <skill>C++</skill>
<Student> <student> </project>

<name>M.Y.KiM</name> </PhDStudent > </Student>

<ID>19983245</1D> </Person>

o ~
-\/:\‘Persun >
e
Cpatssor Csudent
~.

b -
— — 2
¢ smde:l/t} Citasterstdon  Foostudent >

\/ : pmje:t/:)
- N
{ /N
AR

dgel A AL H D deiA 349 gAE
Az A¥sQch 2 24 DIDA 93 %
AUE EAE A2 Astgona wdaT B

A4 2

5.2 Heolatgol olst HEHA

5.1 9] A3} 49 0117\1 deg
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521 idFzol 9% A&y 43

Example0l.xml® example03.xml FA A &4
“skill’e] “C"?1 Abgh& A E -9, //Person [skill=
‘Clte dEd st I7tEh ol & LEZ A9 J)
Gz o3 #FAsH “Person”2) dH1E Q)
“Professor, Engineer, Student” 2 1 sl$j/4d <
“MasterStudent, PhDStudent” 2 @ oj7} 3= ) o) A
exampleQl.xml#} example03.xml EA419] g47 A&
7ketd, FERHoE BE //MasterStudent[skill=
“C"] =& //PhDStudent[skill="C"]ell 2]3}o] ©&=
g2 A48 F JQd FR7L 29 7, 8% 2o
A=A

&9 & f/Personfskill="C++"] g«:@

¥ HFE Y :

//Person(skili=“C++*] //Professor[skil |="C++"] //Engineer[skill="C
[+*1  //Student [skill="C++*] //MasterStudent [skill="C++"] //PhDStudeW
Ant [skili="C++"1 s

w Jol Eik :

In “examplebl.xml”...

o
)/ /MasterStudent [skil1="C++*) o
f<MasterStudent> Lt
i <namedH.J.Lee</name> -
sk 1 1DCH</skil 1>
</MasterStudent>
J//PrDStudent [skil 1="C++*] oy

a2l 7. AlEF=0l 2$t example01.xml 22| Ha}

&9 : //Person[skill="C"]

* 238 F9

//Person{skil1="C"] //Professor[skill="C"] //Engineer{skil1="C"]
//]Student [skill=*C*] //MasterStudent [skil1="C"] //PhDStudent [skill="
oY

* g2 AL

In “exampled3.xm!”...

/MasterStudent {ski | 1=C"]

<MasterStudent>
<name>K.S.Lee</name>
<email|>ks|ee@sch.ac.kr</email>
Lskid |>C(/ski/| 1>

12l 8. AlIEZF=0l 25t example03.xml 2o} Zn}

3 9& exampleOd.xmiol] W3t “skill”e] “Java”
9l StA-S P33 //Studentlskill=“Java”lgt= &
e 28249 Mg AFFZE 93 //(Studentl
MasterStudentIPhDStudent)[Ski]l=“]ava"]§ k-1
Hol st g 23ee FHS ARANE T
3A g

&9 1 //Student [skill="Java"]

 FRE HY
//Student [ski | I- Java®) //MesterStudent [skill="Jave"] //PhDStudent [s
kill="Java"] 4

* Eof A :

In “exampled.xml”...

/ MasterStudent [skill="Java"]
<MasterStudent >
<name>K.S.Lee</name>
<email>ks|eeBsch.ac.kr</email>
<skilIXC</skill>
<skil [>Javal/skil >

Z4alial b Sb e (81 mlal Tabal | manan VT PN RIS

a8l 9. AIET =0l 2lst example04.xm| Z2| Ao}

522 q#BA g A% 4
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Al A = Z
‘g | weee | ST
(a)example0l.xml | //Professcrlproject| //Project[chief]
(b)example03.xml | //Projectimember] //Student(project}
(c)example04.xml | //Project{technicalAdvisor] | //Engineer{project]

dE o, & 14(a)9 example03.xmlol A “Pro-
ject”oll a3} “member’E AAEH, “Project”
B ol et “Project”s} H&H “Student”el] W]d}d]
A7l &AHI, T3 “Student”™ FHHME
“MasterStudent, PhDStudent”ell tiaiX = ZF<|7}
g o]e} o] BA Welle &A)8tAT //Pro-
jectimember]#tE 22 A4S & UYWH AR
7t 2EZX Y AFFAol ofs &R //Student
[project] o2 HAFA} 28 10, 11 2832 12
< olElg A o3 A9&FEF Aot

&9 & //Professor[project] ﬁ
% SRE HYY iy

//Professor[prmeci] //Project [chief] //Patent [chief] //Paper[chiefi
] //Conference[chief] /./Journal[chtef] //Product [chief]

®* "9 L

In “exampledl.xml”...

//Project [chief]
Project>
<titledlaser Slice</title>
<chief>
<Professor>
<name>¥.H.Kong</name>
<emai|>yhkong@sch. ac.kr{/emai >
</Professor>
<fchief>
<chief> 3

w5
|

a2 10. AmzAHlo| 2t example01.xml 29| Ao}

&9 @ //Project [member]

* BBE HO B
fProject [nember] //Patent [nember] //Paper[member]  //Conference [u A
lember] /#Journal [member]  //Product [nember] //Student [proj ect]g 3
//MasterStudent [project] //PhDStudent [project]

* 8o A

In “example03.xml”...

//Project [member]

<Project>
<titledSemantic XML Query</title>
{chief>Y.H.Kong</chief>
<member>K. S, Lee</member>
<ski b i>Javad/skil 1>
<background>XML</background>

</Project>

[<Project>
<titledData Structure</title>
<chief>Y.H.Kongl/chief> .
<member>K.S.Lee</member> [

a2 11, AzLzA|o| 2/8t example03.xm! &e| Ao}

29 : //Project [technical Advisor]

* ARE KO
//Project [fechnicalAdvisor] //Patent [technicaladvisor] /{Paper [tec
nicalédvisor]  //ConferenceltechnicalAdvisor) /#Journal [technic |
alédvisor]  //Product [technicalAdvisor] //Engineer[project]

&5 Y

In “exampield.xmi”...

|/ /Engineer [project]

<KEngineer>
<name>$. H. Yun</name>
<emai | >shyunBsch. ac.kr</emai |>
<{company>Al. LAB<fcompany>
<skil1>C<skil 1>
<ski [ 1> davadsskil 1>
<project>Semant ic WML Ouery</project>

3] 12, ARl 28t example04.xm| Ze| Zzt
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