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Abstract The paper proposes a preprocessing method for efficient processing of XML queries in information retrieval
with a large amount of XML documents. The conventional preprocessing methods filter out XML documents by
parsing XML document for keyword of query or by comparing query signatures with signatures of XML document to
be generated. But these methods are dependent on a query and are very inefficient for a large amount of XML
documents. For this, we generate a universal DTD based on ontology of a domain. The universal DTD is applicable to
the XML documents when they contain information of a same domain even when they have different structures and
attributes. Then, using the universal DTD, we filter out the XML documents that are not bounded in the domain. We
evaluate the performance of this method through experiments.
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Object[].
ResearchCenter :: Object.
Person :: ResearchCenter.
Professor :: Person.
Engineer :: Person.
Student :: Person.

Project :: ResearchCenter.
Product i Project.
Paper :: Project.
Journal :: Paper.
Conference :* Paper.
Patent : Project.

Person[name =>> STRING; email =>> STRING: skill =>> STRING].
Engineer[project =>> Project; company =>> STRING].

MasterStudent[major =>> STRING; assistant =>> STRINGI.
PhDStudentattendLecture =>> STRING].

Product[developementTool =>> STRING: developer =>> Personl.

Journal[volume =>> NUMBER: number =>> NUMBER].
Patent([register =>> Person; number =>> NUMBER].

MasterStudent I Student.
PhDStudent

Professor[professorID =>> NUMBER; attendLecture =>> STRING: project =>> Project; paper =>> Paper].

Student[studentID =>> NUMBER; takeLecture =>> STRING; paper =>> Paper; project =>> Project].

Projectltitle =>> STRING; chief =>> Professor; member =>> Student: technicalAdvisor =>> Engineer; skill =>> STRING: background =>> STRING].

Paper(title =>> STRING: author =>> Person; abstract =>> STRING; year =>> NUMBER].

:t MasterStudent,
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<!ENTITY % Person "Person | Student | MasterStudent | PhDStudent | Engineer | Professor” >

<IENTITY % Student "Student | MasterStudent | PhDStudent”

<IENTITY % MasterStudent "MasterStudent” >

<IELEMENT Person (#PCDATA/ Student| MasterStudent{ PhDStudent| Engineer | Professor | name { email{ skill)* >
<!'ELEMENT Student (#PCDATA! MasterStudent) PhDStudent! name | emaill skill| studentID| takeLecture| paper! project)* >

!ATTLIST Person

name CDATA #IMPLIED
email CDATA #IMPLIED
skill CDATA #IMPLIED >

<IELEMENT attendLecture (#PCDATA) >
<IELEMENT project (#PCDATA | %Project:)* >
<IELEMENT paper (#PCDATA | %Paper;)* >
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<Project>
<title>Laser Slice</title>
<chief>
<Professor>
<name>Y.H.Kong</name>
<email>yhkong@sch.ac kr</email>
</Professor>
</chief>
<member>
<PhDStudent>
<name>M.S.Kim</name>
<email>mskim@sch.ac kr</femail>
<skill>C+ + </skill>
</PhDStudent>
<MasterStudent>
<name>H.l.Lee</name>
<skill>C+ + <fskill>
</MasterStudent>

</member>
itle>Semantic XML Query</title>
<chief>
<Professor>
<name>Y .H.Kong</name>
<email> yhkong@sch.ac kr</email>
</Professor>
<fchief>
<member>
<{MasterStudent>
<name>K.S.Lee</name>
<email>kslee@sch.ac kr</email>
<skill>XML</skiil>
<skilt>Java</skill>
</MasterStudeni>
</member>
</Project>

¥ 8. exampleOl.dtd

<IELEMENT Project (title] chief| member)*>
<IELEMENT Professor (name|emait)*>

<IELEMENT title (#PCDATA)>

<IELEMENT chief (#PCDATA]Professor)*>
<!ELEMENT member (PhDStudent|MasterStudent)*>
<!ELEMENT PhDStudent (namelemaill skiil)*>
<IELEMENT name (#PCDATA)>

<'ELEMENT email (#PCDATA)>

<IELEMENT skili #PCDATA)>

LIELEMENT MasterStudent (namelemail} skill)*>
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<Product>
<title>DSP Board Tester</title>
<developementTool>Matlab
</developementTool>
<member>
<Engineer>
<name>B.LIin{/name>
<email>bij@mail.test</email>
<skill>DSP<L/skill>
</Engineer>
<Researcher>
<name>T .H.Lee</name>
<email>thl@mail.test</email>
<research>Logic Circuit{/research>
</Researcher>
</member>

<title>Garbage Process Eraser</title>
<developementTool>Java</developementTool>
<member>
<Researcher>
<name>K.S.Lee</name>
<email>ksl@mail.test<{/email>
<research>Operating System
</research>
</Researcher>
<Engineer>
<name>C.W.Lee</name>
<email>cwl@mail.test<{/email>
<skill>Unix Programming</skill>
</Engineer>
</member>
</Product>

H 10. example02.dtd

<!ELEMENT Product (title| developementTool | member)+>
<!ELEMENT title (#PCDATA)>

{JELEMENT developementTool (#PCDATA)>
<IELEMENT member (Engineer|Researcher)*>
<!ELEMENT Engineer {name}email} skill)+>

<!ELEMENT Researcher (name|email|research)*>
<!ELEMENT name (#PCDATA)>

<!ELEMENT email (#PCDATA)>

IELEMENT skill (#PCDATA)>

{!ELEMENT research (#PCDATA)>

& CWWINDOWSWSystem32Wemd, exe

parsing. ..

iEyw»or on line 14 of document file:/C:/rexampleB2._xml: Element type

ust bhe declared.

exanpleBd2.xnl : FHESIA U2 xML B A]
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(a) example03.xml

<ResearchCenter>
<Person>
<Professor>
<name>Y.H.Kong</name>
<emait>yhkong@sch.ac.kr{/email>
<attendLecture>Artificial intelligence
</attendLecture>
<project>Laser Slice</project>
<project>Semantic XML Query</project>
</Professor>
<PhDStudent>
<name>M.S.Kim</name>
<skill>C#+ + </skill>
<takeLecture>Artificial
Intelligence</takel.ecture>
<attendLecture>Assembly</attendLecture>
<project>Laser Slice</project>

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

</Person>

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

<fProject>

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

</PhDStudent> </Project>
<Student> </ResearchCenter>
(b) example04.xml
<Person> <skill>C</skill>
<Engineer> <takel.ecture>Visual Basjc</takeLecture>

<name>$.H.Yun</name>
<email>shyun@sch.ac.kr{/email>
<company >ALLAB</company>
<skil>C</skill>
<skill>Java</skilt>
<project>Semantic XML Query</project>
</Engineer>
<Engineer>
<name>H.D.Kwon</name>
<email>hdkwon@sch.ac kr</femail>
<company>ALLAB</company>
<skill>C+ + </skill>
<skil>C#</skill>
<skill>Java</skill>
<project>Semantic XML Query</project>
</Engineer>
<Student>
<name>] K.Shin</name>
<skill>Visual Basic</skill>
<takelecture>C</takeLecture>
</Student>
<Student>
<name>S.G.Min</name>

</Student>
<MasterStudent>
<name>K.S.Lee</name>
<email>kslee@sch.ac kr</email>
<skill>C</skill>
<skill>Java</skill>
<takelecture>Artificia Intelligebee
</takeLecture>
<project>Semantic XML Query</project>
i S.H.Yun</assi
H.D Kwon</assistant>
</MasterStudent>
<PhDStudent>
<name>M.S.Kim</name>
<email>mskim@sch.ac kr</email>
<skill>C++ </skill>
<skill>Open GL</skill>
<takelLecture>Artificial Intelligence
<frakelecture>
<attendLecture>C</attendLecture>
<project>Laser Slice</project>
</PhDStudent>
</Person>

a

G

?/4

(c) example05.xml

<ResearchCenter>

<Product>
<title>SQL Processor System</title>
<member>Y.S.Hong</member>
<echnicalAdvisor>Y.H.Kong
</technicalAdvisor>
<skil> VB</skiil>
<developementTool>MS VS6.0, MS-SQL
</developementTool>
<developer>H.K.Kang</deveiloper>

</Product>

<Product>
<title>XML Processor2.0</title>
<member>H.D.Kwon</member>
<technicalAdvisor>Y.H.Kong
<ftechnicalAdvisor>
<skill>JAVALS skilt>

<developementTool>JDK1.3
<fdevelopementTool>
<developer>H.D.Kwon</developer>

</Product>

<Product>
<title>WebSearch Engineen ver.3.5
<fritle>
<member>M.S.Kim</member>
<technicalAdvisor>Y.H.Kong
</technicalAdvisor>
<skill>C+ + <fskill>
<developementTool> Visual C++
</developementTool>
<developer>M.8.Kim</developer>

<fProduct>

</ResearchCenter>
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{d) example06.xml

<ResearchCenter>
<Project>
<title>XML Query Expander</title>
<member>
<Student>

<name> yshyub </name>
<email> ysh@sch.ac.kr </email>
<takelecture> Compiler </takeLecture>
<fStudent>
<Student>
<name> khDouny </name>
<email> dony@sch.ackr <femail>
<email> dony@hotmail.com </email>
<takel.ecture>Object Oriented
<ftakeLecture>
<takelecture>C-Language</takeLecture>
</Student>
<MasterStudent>
<name> Leeks </name>
<email> lks@sch.ac.kr </femail>
</MasterStudent>
<PhDS$tudent>
<name> kimsuk </name>
<email>jks@sch.ac.kr</email>
<attendlLecture> Object Oriented

</PhDStudent>
</member>
</Project>
<Person>
<Professor>
<name> yhkong </name>
<email>yhkong@sch.ac.kr</email>
<project> <Project>
<title> Shopping Mall </title>
<member><Student>
<name>Kim chul soo</name>
<email>ksu@sch.ac.kr</email>
</Student> </member>
</Project> </project>
<fProfessor>
<Engineer>
<name> Hong gildong </name>
<email> jgd@sch.ackr</email>
<project> <Project>
<title> Autimation System <ftitle>
<member> <MasterStudent>
<name>Leekyungsoo</name>
<email>kslee@sch.ac.kr/email>
</MasterStudent></member>
<member>Al-Lab Students

</attendLecture> </member>
<attendlLecture> Wireless Internet </Project></preject>
{fattendLecture> </Engineer>
<takeLecture>Data Structure </Person>
<ftakeLecture> <fResearchCenter>
(e) example07.xm!
<{Person> <email>dalin@ramrec.sch.ac.kr</email>

<{Professor> <project> {Projectd
Ctitle>A Novel Accurate design method</title>
<skill>PhotoShop</skill>
</Project> </project>
<professorlD>1319</professoriD>
<paper> <Paper>
<author> <Person>
<name>s.ilee</name>
<email>sjlee@sch.ac.kr</email>
</Person> </author>
<abstract>Controlling home appliances
using XML</abstract>
<year>2004<fyear>
<hackground>XMI.</background>
</Paper> </paper> </Professor>
<Professor><project> <Project>
<title>Q and A ActiveX Component</title>
<sKIN>MySQL</skill>
</Project> </project>
<professorlD> 1331 </professoriD>
<paper> <Paper>
<author> <Person>
<name>d.ahn</name>

<fPerson></author>
<abstract>Design Method of a Dual
Band Balun and Divider</abstract>
<year>2002<{/year>
<background>Divider</background>
</Paper> </paper> </Professor>
<{Professor> <project> <Project>
itledElectric Commerce Using Java
Expert System Library</title>
<skill>Java</skill>
<fProject> </project>
<professorlD>1348</professor(D>
<paper> <Paper>
<author> <Person>
<name>b.g Kang</name>
<email>bgkang@sch.ac.kr</email>
<fPerson> <fauthor>
<abstract>Performance of an OFDM/CDMA
system with AutoregressiveModeling</abstract>
<year»1997<{/year>
<background>CDMA</background>
<fPaper> </paper> </Professor>
</Person>

(f) example08.xml

<Person> <year>4</year>
<Professor> </student></Student>
<name>].D.KIM</name> <Student> <MasterStudent>
<major>0S</major> <name>K.H.LEE</name>
<fProfessor> <ID>19962334</ID>
<Professor> <year>2</year>
<name>D.E.Y</name> <project>
<major>Compiler</major> <member>9</member>
</Professor> <skill>JAVA</skill>
<Professor> </project>

<name>D.E.LEE</nawe>
<major>Data Base</major>
</Professor>
<Student> <student>
<name>K.H.LEE</name>
<ID>19982334</1D>
Lyear>4</year>
<fstudent> </Student>
<Student> <student>
<name>M.Y.KIM</name>
<ID>19983245</ID>

</MasterStudent></Student>
<Student><PhDStudent >
<name>K.EJUNG</name>
<ID>19942334</1D>
<year>3</year>
<project>
<member>6</member>
<skill>CH + <fskill>
</fproject>
</PhDStudent ></Student>
</Person>
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(g) example09.xml

<Patent>
<Product>
<ID>2004 - 01 - 187 - 002715</ID>

Date> 2004.05.04>/Date> c /f/ Sudent>
<title> MP3 playler </title> author
</Program>
<author> .
<Paper>

<Student>
<name>S.H.Yun</name>
<email>shyun@sch.ac kr</email>
<tel>(11-3333-4444</tel>

</Student>
<fauthor> <a;g:‘mj>ee >
</Product> sineer
<Program>
<ID>2004 - 01 - 187 - 002777</1D>
<Date> 2004.05.15 </Date> </Engineer>
<title> XML Svstem </title> sineer
<fauthor>
<author>
<Student> </Paper>
</Patent>

<name>H.D.Kwon</name>

<email>hdkwon@sch.ac kr<{/email>
<tel>016-5555-6666</tel>

<ID>2004 -~ 01 ~ 187 ~ 002812</ID>
<Date> 2004.06.01 </Date>
<title>XML Document Filting and
Query Expand</title>

<name>M.S.Kim</name>
<email>mskim@sch.ac.kr</email>
<tel>016~-7777-8888</tel>
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1] T. Bray, et al., “Extensible Markup Language (XML)
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