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A Design and Implementation of Ontology—-based Retrieval System for the
Electronic Records of Universities
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ABSTRACT

The purpose of this study is to design and implement an ontology—based retrieval system
for the electronic records of universities and to compare its performance with the existing
keyword—-based retrieval system. We used OntoStudio 1.4 for implementing an
ontology-based retrieval system, and the test collection consisted of the following: (1) 5,099
electronic records of the 'personnel management notification' created by Korea Maritime
University, (2) 20 topics (10 short-topics and 10 long-topics), and (3) the relevant
assessments were conducted by the group of human experts. 10 university staff participated
in the experiment of keyword—based searching and used the same test collection as used in
the experiment of ontology—based searching. The ontology—based retrieval system
outperformed to the keyword-based retrieval system in terms of Recall and Precision, and it

showed better results with long—topic than with short—topic types.
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org"#"20057001 28000005501 5"
org # 20057001 25000009100
org"# 20057001 280000091013
org # 20057001 25300001 42000
org " # 20057001 250000142015
org # 20057001 2800001 9600
org ™ # 20057001 250000196015
org # 20057001 280000262000
org # 20057001 2500002620157
org # 20057001 280000262025
org #2005 7001 25000027500M ™
org # 20057001 280000278015
org # 20057001 25000036700M ™
org # 20057001 280000367015
org # 20057001 250000567025
org #2005 7001 28000037000M ™
org # 20057001 250000570015
org #2005 7001 28000061 300M
org # 20057001 250000613015
org"#"20057001 280000613025
org #2005 7001 25000061400
org"# 20057001 2800005140157
org # 20057001 280000614025
org " # 20057001 250000614035
org # 20057001 280000614045
org " # 20057001 250000614055
org # 20057001 280000614065
org " #" 20057001 250000614075
org # 20057001 280000614085
org # 20057001 250000614095
org # 20057001 2800006141025
org # 20057001 2500006141157
org # 20057001 2800006141 25"
org #2005 7001 25000067300M ™

(&)

20057001 250000055015
"20057001 280000021015
20057001 250000142015
20057001 250000196015
20057001 250000262015
20057001 280000262025
20057001 280000272015
20057001 250000367013
“20057001 280000367025
20057001 280000370015
20057001 2800006123015
20057001 250000613025
“20057001 280000614015
20057001 28000061 4025
20057001 258000061 4035
20057001 250000614045
“20057001 28000061 4065
20057001 28000061 4065
20057001 258000061 4075
20057001 25000061 4085
“20057001 28000061 4095
20057001 280000614102
20057001 2580000614115
20057001 250000614125
“20057001 280000673015
20057001 280000673025
20057001 250000713015
20057001 250000764015
“20057001 280000771015
20057001 280000305012
20057001 250000871015
20057001 2580000871025
org"# 20057001 280000571035
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) hitpi S wewewe, hhu, org # 2 =7

) httpA S wenewe hhu, org # W 221217
@ Chttp S A vevew, bbb, org R R A2 HE
i Rt S, b, org # T B IHAT
i@ httpS A wewewe hhu org Rl A EES3"
@@ Chttpes S wewew hhu, org # D SIHER I =

) “hitps S wewnewe, hhu, org # S0

) hitpi S wenewe, hhu, org # 2 S
@3 “httped A weneie, hho, org @R S
@ "httpeSSwenen Wb, org #ES =T
i httpe S weneee hbuL org RS T
@ ChtpeA e, b, org R
i “http A e, hhu, org #2190

) hitpA S wewene, hhu, org #8287

) “http A wewewe, hhu, org #°2| S 21 W 2=
3 http A wenewe hbu, org #2120
i Rt wenene hbuL org #OIHEL S
i httpeS weneee hbuL org RE B
RS e, hibLL Org R T 2 DR M

) “hitps S wewnewe, hhu, org #°8 =

) hitps S wenewe, hhu, org 5 42 DFEH

) httpA S wenewe hhu org # S 2 M AR S
@ http S, b, org #OE BITTRAT
@ “http S wewewe hhu org #F S B 2253
i Rt S, bbb, org R IH A 2R A 2RI
o http A e, hbu, org R#OEI S

3 “hitpr/ vewiwe, hhu, org #F E G T 2

3.3.3 @A (Relations)
o] Atollq [71d] 7F2] ¥ A (Relations)
= AAIS oot}

&

http: /M wewewe, hhu, org"#belongTo
"http/Seewewe, hhu, org"#consistOf

“hitp: /A wewew, hho, org"#hasdpprovalDocurment
“hitp:/ Svewew, hhu, org"#hasépprovalPerson
“hitp: /S wewewr, hho, org"#hasDept

“hitp:/ Svewew, b, org"#hasDocurment

“hitp: /S wewew, hho, org"#hasDraftDept

“hitp: /A vewew, hho, org"#hasDraftDocurment
“hitp:/ Avewewe, hihu, org"#hasDraftPerson

“hitp:/ vewewe, b, org"#hasDuty

“hitp:/vewewe, b, org"#hasMid ApprovalPerson
“http/ S wewewe, hh, org"#hasPerson

“http: /S wewewe, hhi, org“#hasPosition

"http:/ S wewewe, b, org"#hasPost

“http: /S wewewe, hhu, org"#hasReceiveDept

“http/ S wewewe, hhu, org " #has Type

“http/ Swewewe, hhu, org"#worksFor

(D A& -2 24

"http://www.hhu.org"#belongTo
Domain — "http://www.hhu.org"#"A}&"
Range — "http://www.hhu.org"#"7] 3"

2 3dAx

"http://www.hhu.org"#consistOf
Domain — "http://www.hhu.org"#"5 4"
Range — "http://www.hhu.org"#"7] #"

&-34] B

(3) WY MM - BE SFUE )

"http://www.hhu.org"#hasApprovalDocument
Domain — "http://www.hhu.org"#
Range — "http://www.hhu.org"#"&"

(4) B =FAE-tdA B

"http://www.hhu.org"#hasApprovalPerson
Domain — "http://www.hhu.org"#"& A"
Range — "http://www.hhu.org"#"A}&"

(5) A-=FAE 2

"http://www.hhu.org"#hasDraftDocument
Domain — "http://www.hhu.org"#"AF&"
Range — "http://www.hhu.org"#"%4"

(6) =FHE-tdAE ¥

"http://www.hhu.org"#hasPerson
Domain — "http://www.hhu.org"#"% A"
"http://www.hhu.org"#"AFH"

(7) &2 E=FAE-2H At A

"http://www.hhu.org"#hasPerson
Domain — "http://www.hhu.org"#"% "

Range — "http://www.hhu.org"#"AF&"

/WA (Concept), Fdlj2, S~
(Relation), A°1(Synonym), &2lo] &
o2 A% 2ERA sRL PN Eatelfe
23X Visualize View = <1d¥ 6>3
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 string 2 stting

Xr‘\ / ) string

asSgnonym| hashiame

03 \/ hasNamE () string
\\ . -

hasS nofym
has%nns&ﬁ
hgbft'“

hasDocument bE‘“"E N
hasDrafiDEpt\  whrkgFor
hasRE:eweDe {1 Thing
Uduw\n il Pnaslup ovalDoct \
asTH e\

2 EhecDratDocument L osition——— @5

ﬂ {akorrovaiPerson \ /#asTyDe
hasEmients D,
/ has Tyge hasDuty ,///
g hasFileflame @0
h hashames
hasDate SR //
[CEES hasName

@ stiing

O date ) sting 2 string

=

<?xml version="1.0" encoding="UTF-8"?>
<l=—=
ontology: "http://www.hhu.org"
date: Sun May 06 17:11:50 KST 2007
—-—>
<oxml:ontology
xmlns:noNS="http://schema.ontoprise.com/rdf/core/
noNSdefined#"
xmlns:xs="http://www.w3.org/2001/XMLSchema#"
xmlns:a="http://www.hhu.org#"
xmlns:oxml="http://schema.ontoprise.com/oxml/core/2.1#"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema—instance"
xsi:schemaLocation="http://schema.ontoprise.com/oxml/core
/2.1# oxml2.1.xsd"id="&#34;http://www.hhu.org&#34;">
<oxml:metaRelationrelation="&#34;description&#34;">
newDescription</oxml:metaRelation>
<oxml:concept id="http://www.hhu.org#&#34: - &#34;">
<oxml:subConceptOfconcept="http://www.hhu.org#Thing"/>
</oxml:concept><oxml:conceptid="http://www.hhu.org#&
#34,FM&#34">
<oxml:subConceptOfconcept="http://www.hhu.org#Thing"/>
</oxml:concept>

dle arE WA ool

// ontology: "http://www.hhu.org"
// date: Mon May 07 17:05:10 KST 2007

// Taxonomy
// Concepts

"http://www.hhu.org"#"&A" ::

"http://www.hhu.org"# Thing@"http://www.hhu.org".
"http://www.hhu.org"#"tl8}" :: "http://www.hhu.org"#"7]3%
"@"http://www.hhu.org".
"http://www.hhu.org"#"%713%"::"http://www.hhu.org"#" 7]+
"@"http://www.hhu.org".

"http://www.hhu.org"#" 712" ::

"http://www.hhu.org"# Thing@"http://www.hhu.org".
"http://www.hhu.org"#"3JAF" :: "http://www.hhu.org"#"7]3%
"@"http://www.hhu.org".

"http://www.hhu.org"#" -8 E]"

"http://www.hhu.org"# Type@"http://www.hhu.org".
"http://www.hhu.org"#" 35-%A1"::"http://www.hhu.org

"#" A" @ http://www.hhu.org".

£o  OXMLE
F-Logic 91oj= ®H

o Q¥E
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// Relations

"http://www.hhu.org"#" %"
["http://www.hhu.org"#hasDocument=>>
"http://www.hhu.org"#" 3 ¥-#41"] @"http://www.hhu.org".
"http://www.hhu.org"#"7] 3"
["http://www.hhu.org"#hasPost=>>"http://www.hhu.org
"#"5-20"] @"http://www.hhu.org"."http://www.hhu.org
"#"717H ["http://www.hhu.org" #hasName=>>
"http://www.w3.0rg/2001/XMLSchema"#string]
@"http://www.hhu.org"."http://www.hhu.org"#" 7] 2"
["http://www.hhu.org"#hasSynonym=>>
"http://www.w3.0rg/2001/XMLSchema"#string]
@"http://www.hhu.org"."http://www.hhu.org"#" 7] 2"
["http://www.hhu.org"#hasDocument=>>
"http://www.hhu.org"#"%A"] @"http://www.hhu.org".
"http://www.hhu.org"#"AF"
["http://www.hhu.org"#belongTo=>>
"http://www.hhu.org"#"”7]3"] @"http://www.hhu.org".
"http://www.hhu.org"#"AF" ["http://www.hhu.org"
#has ApprovalDocument=>>"http://www.hhu.org
"#"%A"] @"http://www.hhu.org".
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// Instances

"http://www.hhu.org"#" - J "

"http://www.hhu.org"#"

T4 E)"@"http://www.hhu.org".
"http://www.hhu.org"#"2005700129100067302S" :
"http://www.hhu.org"#" 4 ¥-5-4"@"http://www.hhu.org".
"http://www.hhu.org"#' A A2 9195 99" :
"http://www.hhu.org"#" &AL @"http:// www.hhu.org".

4. A =" T

4.1 29 A

“Aej’s AAstH A2 Ao aavt
AAAEY, “Execute Query’& F3J 3t}
2 o) o]
F-Logicol W¥x¥H, o] A3S ¢&) 77}
A Aoits A=t ot de 1

F dioln}

nrom  mdy

=

(D) A =7E gl

"http://www.hhu.org"#" 7 2_3 -3+
Attribute — hasName

maPerson(FEA}), DocuType (F#AFY), dPerson (7194},
aPerson(AA|2}), Docu (¥4%)

rr

ERE A9

M
M

R

"

oo

"http://www.hhu.org"#" 2 AF_ALe

Attribute — hasContent, hasDate

AttDocu (H5-741), tPerson (&= t)Ad=h),

DocuType (2% A+ , maPerson (F A}, dPerson(7]2FA}),
aPerson(FAAEAH), Docu (¥-5741)

lut

(3) WA+ A AR

"http://www.hhu.org"#" 2 AR 22"
Attribute — hasContent, hasDate
AttDocu(FH-241), tPerson (Z#tl’d=D), PersonDuty (22),
DocuType (Z#AF , maPerson (A=A}, dPerson (7],

aPerson (HFA A4, Docu (A1)

(4) THAL A5 D

M

"http://www.hhu.org"#" 4| &"
Attribute — hasContent, hasDate

AttDocu CG45-524]), tPerson (28 ujA=p),
DocuType (%A}, maPerson(FAEAD,

dPerson (71841, aPerson(HEAAAAD), Docu(F74])
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// Misc. Facts

queryvars_("http://www.hhu.org"#" & A&H"
args_(DocuFileName,AttDocuFileName,AttDocuDate,
AttDocuTitle,DocuTypeName,MidApprovalPersonName,
DraftPersonName, ApprovalPersonName))
@"http://www.hhu.org".
queryvars_("http://www.hhu.org"#" &g AL&_A A A",
args_(DocuFileName,AttDocuFileName,AttDocuDate,
AttDocuTitle, DocuTypeName,MidApprovalPersonName,
DraftPersonName, ApprovalPersonName))
@"http://www.hhu.org".
queryvars_("http://www.hhu.org"#" 7] QH+-A",
args_(DocuFileName,AttDocuFileName,AttDocuDate,
AttDocuTitle,DocuTypeName,MidApprovalPersonName,
DraftPersonName, ApprovalPersonName))
@"http://www.hhu.org".
queryvars_("http://www.hhu.org"#"5A A"
args_(DocuFileName,AttDocuFileName,AttDocuDate,
AttDocuTitle,DocuTypeName,MidApprovalPersonName,
DraftPersonName, ApprovalPersonName)
@"http://www.hhu.org".
queryvars_("http://www.hhu.org"#" &AL AR
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T (Rules) 785 AH&3te] 7E S A
2 A4 =, “Topic” 7Id& A8k
“has_Topic” ¥ “Knows_Topic” A=
o]-&3lo] “author” 7IHES AZAgT} 2 A
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OntoStudio 1.40A] 7|34
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QUERY "http://www.hhu.org

"#" 7)1 @ “http://www.hhu.org": FORALL
DocuTypeName,aPerson,AttDocuFileName, AttDocuTitle,
dDept,DocuFileName,

DraftPersonName, AttDocuDate,Docu,dPerson,
ApprovalPersonName,MidApprovalPersonName, AttDocu,
DocuType,maPerson <— AttDocu:"http://www.hhu.org"
#" 254" ["http://www.hhu.org" #hasFileName—>>
AttDocuFileName;"http://www.hhu.org"#hasDate—>>
AttDocuDate;"http://www.hhu.org"#hasTitle—>>
AttDocuTitle;"http://www.hhu.org"#has Type—>>
DocuTypel] @"http://www.hhu.org" and dDept:
"http://www.hhu.org"
#"5-2"["http://www.hhu.org"#hasSynonym—>>"¥1"] @
"http://www.hhu.org" and dPerson:"http://www.hhu.org"
#"2} "["http://www.hhu.org"#hasName—>>
DraftPersonName] @"http://www.hhu.org" and DocuType
"http://www.hhu.org"#" & A" ["http://www.hhu.org
"#hasName—>>DocuTypeName] @

"http://www.hhu.org" and aPerson:"http://www.hhu.org"
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