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Web Ontology Modeling Based on Description Logic and SWRL
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ABSTRACT

Actually a diffusion of a Semantic Web application and utilization are situations
insufficient extremely. Technology most important in Semantic Web application is
construction of the Ontology which contents itself with characteristics of Semantic Web.
Proposed a suitable a Method of Building Web Ontology for characteristics of Semantic
Web and Web Ontology as we compared the existing Ontology construction and Ontology
construction techniques proposed for Web Ontology construction, and we analyzed. And
modeling did Ontology to bases to Description Logic and the any axiom rule that used
an expression way of SWRL, and established Inference-based Web Ontology according to
proposed ways. Verified performance of Ontology established through Ontology inference
experiment. Also, established an Web Ontology-based Intelligence Image Retrieval System,
to experiment systems for performance evaluation of established Web Ontology, and present
an example of implementation of a Semantic Web application and utilization. Demonstrated
excellence of a Semantic Web application to be based on Ontology through inference
experiment of an experiment system.
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#4 7hd
A ; e Ed
domain range
hasGenusName Sheep Zoological hasGenusName(Domestic_ Sheep, Zoological.Ovis)
hasHabitat Sheep Map hasHabitat (Wild__Sheep, Map.Country)
hasColor Sheep xsd:String hasColor (xsd: String)
(% 8) 282X 73 YT
LEZAY: Terminology

&4 sameLifeStage

Aar = A% S Bdske S0l T 5Y A A gl JAXLUAE FES}E

sameLifeStage(?x, 7y) A sameLifeStage(?y, 7z)

A differentFrom(?x, 7z) =
sameLifeStage(?x, ?2)

i
ffu
)

Terminology, Sheep

domestic sheep, Actor, LifeStage

o

rE | e flo
=
o

b
oX

samelifeStage, differentFrom, subClassOf...

=
)
ol |-

J‘—i4>«l N %M 71E

& Agsto] (£ 8)¢] 73] X*«l

(ol 2 FHES
Bko 2 g Ael= v 2t hasProperty; ()
3} hasPropertys(), hasProperty,()& %2
HEA) Bz s
ol WA A0 |Gt hasFinals-
AFAE NEA A==

FHEEA,

SWRL #d< 7]

BA(S4) ol A&

o
&)
249
F29)

7y, 225 704,

A Aolel T gt AAH

hasProperty (?x, ?y) /A hasProperty:(?y, ?z)
.. hasProperty,(?y, ?z)
= hasFinal(?x, ?z)

ojzko] UntslE FFHL thA] B4 Lufdld
A Qske Al AgsiAl WA (R 4)
o AA% ¥ sameLifeStage= T+l <3l

F29 43t S4olt



B,

162 FEREEEsE H25% H19E 2008

samelLifeStage(?x, ?y) /\ sameLifeStage(?y, ?z)
A differentFrom(?x, y)
= samelLifeStage(?x, ?z)

9 T3] ou|= "QIAEA x9F QIAHA
y7}F sameLifeStage #Ao]2Z 1B~ yoF O]
AElA 27} sameLifeStage #HAJo]H, ¢1AE
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SEEAE A Y9 o] T2 FAR A

ato] &3t 3742 B IgolA A
2 AAEAE 9K(Sheep) = FAHOZ %3} &

O

e O golok Fel 714 AA e Al
Fob7] A% sEEF AR 19X 4 28
BAE AA FEe AT AY R 24<
3ok 2EEAE AAlste] Pt o
ot olel] W& AA| 2ERA FE=(IE D
I 7om, I8 W shEEE 4 2ERAT A

(1% 794 Sheep Ontology+ Zoological
Ontology & A4] = %H(Sheep) 2] & (Zoolo-
gical Name) ol st 2248 FE31 Termi-
nology Ontology+= Sheep Ontologyol] Z&H
ol thst theFst 801 (Terminology) °F FA
(verb) 2} 54 0] (Object) 5 F7} T3l
Sheep Ontology 9 A4S #2314 Sheep
Ontology®ll A41< g3tk Schema Ontology
+ Terminology Ontology ¢t Sheep Ontology
o] AAEe [F9113 [He2] 22 Meed
o] g7 FElot A4 Fel xd 23l A
A FESt] AAE [(Fl], [Be]le
Schema Ontology & 24317 13k x4 1

o Yol

=2 &0 et AlA 55

I

Zoological Ontology e

Z1e=elgt SWRL 71Hke] &) 2524 2dd 163

(I8 82 [Bo1]+} [Be3]= 7IHe =
7} SEEAZ A 2jo] AZAE ] FEEE 3
4 %33 1go]t}. Schema Ontologyoll &
A hasActor 4dol 2J3l] Schema Ontology
9] ContentDescription 7133} Terminology
Ontology ¢ 7R Actorell 4253 Actor 7}
do] A~ AL 7hl sameGender $43°] A

A8 Q2EzEo] FHo o8] FEH

N

(3911

rdfs:domain

T = VhasActor ™. ContentDescription
rdfs‘range = T C VhasActor. Terminology:Actor
hasActor( ContentDescripton, Terminology-Actor)

[ 92]
actorModifier = hasActor °]2 2
rdfs:domain =
T = VactorModifier . ContentDescription
rdfs‘range = T C VactorModifier.xsd:string
actorModifier( ContentDescripton, xsd:string)

[493]
rdfs:domain = T C VsameGender —. Gender
rdfs‘range = T C VsameGender.Gender

owl'maxCardinality = 4 <sameGender.Gender
sameGender(Terminology:Actor, Terminology: Gender)

Sheep Ontology
Kl CHE! A4 B

|

2t AHE Crret 2 73

Terminology Ontology [«

Schema Ontology

A 2ERAA A 22 25

(A8 7) 22X g D=
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{?xml version="1.0"?)
{rdf:RDF
xmlns = "http://www.owl-ontologies.com/Terminology.owl # ~
xml:base = "http://www.unknown.com/ Terminology.owl”)
{owl:Ontology rdf:about=""/>
{owl:Ontology rdf:about="http://www.owl-ontologies.com/Terminology.owl”)
{owl:versionInfo rdf:datatype="http://www.w3.0org/2001/XMLSchema # string”>
Created by Km Su Kyoungr{/owl:versionInfo)
{/owl:Ontology»

{Male rdf:about= "http://www.owl-ontologies.com/Terminology.owl # wether”)
{(hasSameMean)
{(Male rdf:about= "http://www.owl-ontologies.com/Terminology.owl # cryptrochid”>
¢(hasSameMean rdf :resource =
"http://www.owl-ontologies.com/Terminology.owl # wether”/)
(hasMean rdf:datatype=
“http://www.w3.0org/2001/XMLSchema # string” »Male{/hasMean)
{/Maley
{/hasSameMean)
{/Maley
(LifeStage rdf:about= "http://www.owl-ontologies.com/Terminology.owl #teg”/»
{Object rdf:about = "http://www.owl-ontologies.com/Terminology.owl # glass”)
{(hasMean rdf:datatype= "http://www.w3.0rg/2001/XMLSchema #string” )Z<{/hasMean)
{/Object)
{Group rdf:about="http://www.owl-ontologies.com/ Terminology.owl # pack”/>
{Object rdf:about = "http://www.owl-ontologies.com/Terminology.owl # farm”)
¢hasMean rdf:datatype="http://www.w3.org/2001/XMLSchema #string” >% “<{/hasMean)
{/Object)
{/rdf:RDF)

(32! 9) 2o2EZX|9| XAl Z3 LE(hasSameMean HM F4!)

{?xml version="1.0"?)

{rdf:RDF
xmlns: Zoological = "http: //www.owl-ontologies.com/Zoological.ow] #
xmlns:swrlb ="http://www.w3.0rg/2003/11/swrlb # ~

xmlns = "http://www.owl-ontologies.com/Schema.owl #~
xmlns: Terminology = "http://www.owl-ontologies.com/ Terminology.owl # ")
{owl:Ontology rdf:about="http://www.owl-ontologies.com/Terminology.owl”)
{owl:versionInfo rdf:datatype = "http://www.w3.0org/2001/XMLSchema # string”)
Created by Km Su Kyoungr{/owl:versionInfo)

{/owl:Ontology»

{swrl:Imp rdf:ID="CQ_4")
{rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema #string”)§ ¥ hasActor F&
{/rdfs:label)
{swrl:body)
{swrl: AtomList)
{rdf :first)
{swrl:ClassAtom)
{swrl:classPredicate rdf:resource="http://www.owl-ontologies.com/Terminology.owl# Actor”/)
{swrl:argumentl rdf:resource="#x"/>
{swrl:IndividualProperty Atom)
{swrl:propertyPredicate rdf:resource=
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(H%)
“http://www.owl-ontologies.com/Terminology.owl # hasSameMean”/)
{swrl:argumentl rdf:resource="4#x"/>
{swrl:argument2)
{swrl: Variable rdf:ID="y"/>
{/swrl:argument2)
{/swrl:IndividualProperty Atom)
{/rdf:first)
{swrl:head)
{swrl: AtomList)
{rdf :first)
{swrl:ClassAtom)
{swrl:classPredicate rdf:resource="http://www.owl-ontologies.com/Terminology.owl# Actor”/)
{swrl:argumentl rdf:resource="%#y"/>
{/swrl:ClassAtom)
{/swrl:Imp)
{/rdf:RDF»

(2! 10> Schema Ontology X|Al =& L (Terminology Ontology2t SWRL F2 &l Z4Al)

{InferenceData rdf:ID = "InferenceData_ 1")
¢hasObject rdf:resource = "http://www.owl-ontologies.com/ Terminology.owl # glass”/)
<hasActor rdf:resource = "http://www.owl-ontologies.com/Terminology.owl #lamb”/>
¢hasAction rdf:resource = "http://www.owl-ontologies.com/Terminology.owl #eat”/>
{setting rdf:datatype="http://www.w3.0org/2001/XMLSchema #string” >at farm{/setting)
{exactlocation rdf:datatype="http://www.w3.0rg/2001/XMLSchema # string” korea{/exactlocation)
{rdfs:label rdf:datatype="http://www.w3.0org/2001/XMLSchema #string” )(name)<{/rdfs:label>
{/InferenceData)
{InferenceData rdf:ID = "InferenceData_ 3")
¢hasObject rdf:resource = "http://www.owl-ontologies.com/Terminology.owl # farm”/)
¢hasActor rdf:resource = "http://www.owl-ontologies.com/ Terminology.owl # flock /)
<hasAction rdf:resource = "http://www.owl-ontologies.com/Terminology.owl #run”/)
{rdfs:label rdf:datatype="http://www.w3.0org/2001/XMLSchema #string” »(name)<{/rdfs:label>

(/InferenceData)

g 1) 718 F2 A0 ool MEA MAE InferenceData 22X I AF
= HAZAOE AT F J=F dursiehs SIS 8] B 53 ), Fote] 7e- &
FHgol7] el LEEA] F5 FA oY TR EEA9 A - AA - A5 ] Sfof ke
183 3ol wet vheketAl vElE 5 Q7] TAI7F #A1E 4= oh( Asuncion et al. 2005).
o] FEE SEEAC] Hrb oy e w2l 2EZA] Bl ek vheet
Az WS 48] AN Kstal HE AT AL e Aol A REE

T @A W3CE HIESH B 2524 A Aol B AX 9 Foolut 15 WY 5ol
77} So] LEZA AL Brle] QA8 7 tjekel o] fZ old 2E=ZA] Jﬂ7]— P ) g
afal t}. 53] 2EEAE 7IWC R 3= Al T3hElo] A “7‘40]\4 T =
g %ﬂolur 71Et SEAIZR glof mlg] 754 24 15 RdES 98l 7= —‘1513]9% SWRL
SEEAY FE ATolY 75 Al gk o] A2 £ WS ol&sidith ol 5



) 2E2EAY % H7EE Ve =EolA AlAl
k= Al 71A A5 gel wet & 7154 Al
& R 7R A "k 75E Y 28
EXE 391 Nd= 8191 i 1) WA AAe
98k subsumption checket E4 7WA7F E4
Mo AR FEHEAE HABRE instance
check, PEAHO 2 L0017 FE o} AAZF Fg
= 339 Ndsel A2 FE Al Eeol 9l
EAZ ZAFSR= consistency check 52 7AA
Seh(Mike Dean 2004).

9] 22 2% el wet & Ae ZF Bl
CEEA ME FEZ Ads] (G 3o Ze
gk A7 Ao At AAES g5k o
= SPARQLS 53l 458 2824 55 4
S FEES YNE thy e Ed e
7o) A3 - 8l9] A3 WAl tisk de] HE
© 2 Zoological +E2A]9] rdfs:subClassOf £
& olg3ate] AFe AFE Order® 3¢ 7H
39] Class®] 2 Class®] 2+$] 7l e] Phylum®]
, Phylum®] “$] 7] Kingdom¥4-& 5%

stk

l

[22]1] Zoological 2EZAY EE 259
MBE ZP2ES FAsHE.

SELECT 7?subject ?object
WHERE {?subject rdfs:subClassOf ?object}

[subject] obiect
® [Class & Phylum
@ Division @ Kingdom
® Family Order
® Genus @ Family
® Green.algae @ Division
@ Kingdom owl:Thing
@ @ LandPlant @ Division
¥y @ Order ® Class
[ 'V]—] @ Phylum ® Kingdom
@ Species @ Genus

&
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[A9)2] A2B2 Ovis_ aries9 th2 A A
% (species) 5& A3}
SELECT ?subject ?object
WHERE{?Ovis__aries owl:differentFrom ?object}

[subject] object
: Ovis_dalli
Quis_vignei
his_ammon
Ovis_candensis
Onig_otientatis
(vis_nivicola
Ovis.musimon
Ouig_orientatis

(23]

4400000

[29]3] Ad2=E2 Oviset 22 & (Genus) ©] A ¥+
OE A2eA2sS HAstel
SELECT ?subject
WHERE {?Ovis:hasSameGenus ?object.
?0vis owl:differentFrom ?object}

1 object
& Hos
& Panihera
@ Felis
% Canis

(23]

[Ao)4] A2 Merino® 4
SELECT 7?subject ?object
WHERE {?Merino:hasGenus ?object}

(Genus) 27

object
© Zoological:Owis

(23]

[292], [293], [Zo4]= JA2Ex HAAL
YF o2, Species®] ALHAE F ‘sheep’
o] FH<l Ovis aries9= e TE9 oS
FY3le FEOR o] AT EF 2EEAY
FdE Aol FaFE HolFErh

53] [294]+ hasGenuszhe WA=
o] 23}e Sheep 2E2A19] 7Hd HH(Do-
mestic Sheep) 9] 12E12Q1 ‘Merino'ol ]
H £(8) S Zoological EZA|NA F&
ato] ‘Ovis'ghe $H< HoFth ol £ ¢
TFoA A whgel et FE5E SEEA 7}

instance checkollM= &3 2 A= A



[295] F 2 FolA Gender F) 29
AEZ 20lH “male sheep”o] & U] &
71z P 28 A st

SELECT ?subject

WHERE {?subject rdf:type ?class .
7subject rdfs:subClassOf ?Gender .
?subject :hasMean “male sheep”}

[zubject] object

(23] @Male

[ 914]
sameLifeStage(?x,7y) A sameLifeStage(?y.?z)
AdifferentFrom(?x.7y)
= samelLifeStage(7x,7z)
[ ¢15]

hasSameMean (?x,7y) N hasSameMean (?y,?z)

AdifferentFrom (?x,?y) = hasSameMean(?x,?z)

[Z2]6] “baby sheep 2= <ul & 7FA A <}
T A dAE uistes RE
L4015 s,
SELECT 7?subject ?object
WHERE {?subject:hasMean “baby sheep”.
?subject :hasSamelLifeStage 7object}

[subject] object
& ilamb & sucker
[A3] 4 lamb & slink

[ 2]7] hasActor, hasAction, hasObject2 A%
AT AES A5
SELECT 7?subject ?object
WHERE {{?subject :hasActor ?object} UNION
{?subject :hasAction 7object! UNION
{?subject :hasObject ?object}}

[subject] object
# PhotoAnnotation_1 & Terminology:lamb
@ PhotoAnnotation_1 & Terminologyeat
4 PhotoAnnotation.| & Terminologyglass
% PhotoAnnotation.2 @ Terminologyiflock
4 PhotoAnnotation_2 & Terminologyrun
& PhotoAnnotation_2 # Terminologyfarm
4 PhotoAnnotation_3 @ Terminologylamb
[ é E’H & PhotoAnnotation_3 & Terminology:sleep
@ PhotoAnnotation_3 & Terminologyiree

AR 2 J =] (F 8) SEEA 1
Aoz A AAISH SWRL +2] £d HH
e} 2|4 FE S Il fg A
o Adssith Gl 3 o] x| I
5 [Ao4], [Fel5]el AT

(18 12)= ‘sameLifeStage’ 2} ‘sameMean' €]
THElo] 18E 2E2X] 58 TopBraidComposer 2]
FE dixke B3 dssik (" 12)9] A%E
A EH [Zo5]9] +2Q “hasSameMean”
o 93] Terminology =EZA]2] QAAE Q1
“cryptrochid” ¢} “ram”wte] Ao 2 #A
Ho] Qo 3] FEe oJsf “wether 714
2 HE FEHS Bl =Y 2

o
=
o] 2 RHIE S99 HolFth

o

3 A3 Ay vl 74

=] REA é__].-
A= (B 10)3 2k 2 A 2 Al
=

A2 99 wulel LERA 7HS 93 7)

=
HEH & wolM A HHES v
o




[Subject]
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Object

# Zoological:Bos

& Zoological:Felis

& Zoological:Canis

iTerminology:Group
Terminology:LifeStage
& Terminology:cryptrochid
& Terminology:ram
& Terminology:slink
& Terminolagy sucker
& Terminology:sucker
& Terminolagy wether

& Zoological:Ovis_ammon
# Zoolonical:Ovis_candensis

0wl disjointiith
owl:disjointWwith

Terminology:hasSametean
Terminology:hasSamehean

owl:differentFrom
owl differentFrom
owl:differentFrom

Terminology:hasSamehean

owl:differentFrom
owl differentFrom
owl:differentFrom
owl differentFrom
owl:differentFrom

<2 12> SWRL 7[&te|

Terminology:Male
Terminology :Male
Terminology icryptrochid
Terminology ram
Terminology:lamb
Terminology slink
Terminology:lamb
Terminology wether
Zoological:Qvig
Zoological:Ovig
Zoological:Qvig
Zoological:Ovis_aries
Zooloaical:Ovis_aries

L E 28 2 20 28 2R 28 2R L 2R 2

olo
= —

| 2
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et BRI 2007, CIEL Rlske] E4, =
E=2XA]." gods Toy business, 94-104.
Fede), 2R 2006, 2EE2A & M8t A
TE AR AES|Ay, 24(4) 0 17-
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QFE 2005, TANY ) o e B s}
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o]&x}, AF3. 2005. Description Logicg ©]&
st AR 222 R e

H

_[l:l:’.

)
o
N
Jus)
T
b
ol
ol
&
N
R=)
Sl
-3
¢
T
O
=
—

g2} AlgEh

Uo o] A W AliE 4 SE3 9
CEEAY] A4S T3 71§ SHNA Al
e gl sYE Mu|AE AlFeta 58] £
A7} Aore ) 252X Bd S e g
2E27] 8k (Ontology Learning) 2] thkst
7199 A85 53 U Asskd ) =R
A 2dg wie] At "asi

T 3

AR E3IA), 32(2).

Sk 2004, TSY SFelx o] A A S firE
= 9% AEE 2 FEE A,
65-80,

Asuncién, Gémez-Pérez, Evaluating Ontology
Evaluation, IEEE INTELLIGENT SY-
STEMS, 2-4, 2004. 7-8.

Dragan Djuric, Dragan Gasevic, Vladan Devedzic.
2005. “Ontology Modeling and MDA.”



Jo- urnal of Object Technology, Vol4,
No.l, January-February.

Eric Prud’hommeaux and Andy Seaborne.
2006, “SPARQL Query Language for
RDF", Editors working draft.
¢http://www.w3.org/2001/sw/Data
Access /1q23/).

lan Horrocks, Peter F. Patel-Schneider,
Harold Boley, Said Tabet, Benjamin
Grosof and Mike Dean. 2003, "SWRL:
A Semantic Web Rule Language
Combining OWL and RuleML.”

Jorge Posada et al. 2005. “Ontology Modelling
of Industry Standards for Large Model
Visualization and Desing Review using
Protege.” 8th Intl. Protege Conference,
July.

Z1E=el gt SWRL 718ke] ) 2524 2dd 171

Juntao Cui, Jiamao Liu, Yujin Wu, Ning Gu.
2004. “An Ontology Modeling Method
in Semantic Composition of Web Ser-
vices.” Proceedings of the IEEE Inter-
national Conference on E-Commerce
Technology for Dynamic E-Business.

Michel Klein, Ubbo Visser. 2004. “Semantic
Web Challenge 2003.” IEEE Computer

Society, IEEE INTELLIGENT SYSTEM,
pp.31-33.

Mike Dean. 2004, “Semantic Web Rules: Co-
vering the Use Case.” Third International
Workshop, RuleML., Proceedings:b.

Stephan Cranefield, Stefan Haustein, Martin
Purvis, 2001. “UML-Based Ontology
Modeling for Agent.” The Information

Science Discussion Paper Series.



www.kci.go.kr



