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1. Introduction

SHIAEHA AEY SHUAM, AIBXE AAZ29 HAIHOI
YE 20l 285= USRI MHIAE JI0HSID UCh
[6]. OlI248t RE2stE MHIAE HB5I)| sIME=E 2 A
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X8 RAXE WASID, O MRS M5 Y4 NP8 =
E8UHD, O Y501 B KB JOHsSHXl, JissHR %O
O, UM ¢EE SAUNE EJOT, MEs Sus Ao
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Ol NS, £ Ns=EHOR 4ol fideE A2
&, B2 TV, ¢S50 8 A0l BREHT

XAg H8sl, 1O N0 2He0 MR X8 =2
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2. Background

2-1. Description Logic#t Ontology

SEEXNEs SBR-HE HEH s HE3zlD st
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of Chet RS esD, 1O DY st 8201 0IRY
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SHE Z0E £+ AN U 0N, XA SRE /%
*CHOE BEZXIL ASE0 O, 2EETXE TG
Jl fi8t HYE0 ARHJALL LESXNE HEsh 2
& A0ZMe= ROF, OIL, DAML, DAML+OIL, 12D
OWL E01 EXst=0, 018 F0Q &K= <a8 1>
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2524 ¥ o9

0l A0 2EZNE DYy digre X4
HE SYE AIE8tD A=0, HE(Concept) Ol2ts Z
cled oholl & CHE JHEmel ZHHE FE(Role)olE =
M2 A0 UN SO, HE, Ot HEs 4T
X 218 AT 26HH, OtHXi= AHAE & EXE
a0l e 2Kz 22= 4= 208t OotHXie=
HE2 isA A2 EX0IL, hasA 2AHZ MAE 2=
Ct. Ol OWLZ E&si¥ <HE 1> 20

<E1> OWL Ol Al

<owl:ObjectProperty rdf:ID="hasChild">
<rdfs:domain rdf:resource="#Father"/>
<rdfsrange rdf:resource="#Human"/>

</owl:ObjectProperty>

<owl:ObjectProperty rdf:ID="hasSex">

<rdfs:domain rdf:resource="#Human"/>

<dfsrange rdf resouroe"hep/Avwwwl ag/20001idf-scherrsResouree! />
</owl:ObjectProperty >

<owl:Class rdfID="Human"/>
<owl:Class rdf:ID="Male"/>

<owl:Class rdf:ID="Man">
<rdfsisubClassOf rdfiresource="#Human" />
<owl:Restriction>
<owlionProperty rdfiresource="#hasSex” />
<owlallValuesFrom rdf:resource="#Male” />
</owl‘Restriction>
</owl:Class>

<owl:Class rdf ID="Father">
<rdfs:subClassOf rdf'resource="#Man"/>
<rdfs:subClassOf>
<owl‘Restriction>
<owl:onProperty rdf:resource="#hasChild"/>
<owl:minCardinality rdf:datatype="8&xsd;nonNegativelnteger*>1</owlminCardinality>
</owlRestriction>
</rdfs:subClassOf>
</owl:Class>

OlXE REZXE NS SHUE2ZM, NAE2 Tab
Ct. 0| 28 A% A8t =2t Description LogicO|Ct
[1]. Description Logic2 T3l g DIz U4
S Jlestt. O Ha2 3N £ HANE A= d, &0
XAl (Terminological Knowledge Base : Tbox)3h Nt
XAl (Assertional Knowledge Base : Abox}0l 1240|CH
S0 XAS 2HE JI£5D] Rl AABXHE LB HEHER
SIDIFAHE M8t XAIQICH HAXAE2 =0XAE HiE
oz AN (aS EIYE 2A0Z FOHA SFUALAY =0
XAl CHE SH&0i2td 2 4 UCHL JHE HEE2 Ot
L, D2iD Xale=z RN & O, JtE, OfHAL
O{HL), RAlOicHe L OFDF =0XA0 F1, Tralel
B4 OMHAIQ &, GO{LIQ Halol Hau JHEuM &
% EW2 FE, Ul JIE0| FHUXIAO EO. 0jae
Description Logic® 1 M#el Ed FTOH M2t SAHE
Lis 2 U=s0, <E 2>= Description Logice I8
201 08 9HE BHZELL
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<H 2> Description Logic Family

DL Family expressive semantics
power
A atomic concept
T universal concept
L bottom concept
AL A atomic negation
S Crp intersection
VYRC value restriction
JRT limited existential quantification
C A negation of arbitrary concepts
R+ transitive roles
U CuD union
E full existential quantification
N >nR, <nR number restriction
H role hierarchy
1 R inverse role
Q 2nRC, <nR.C | qualified number restriction
o} [0t =1 nominal

3. Mgt o0l - EOL

Description Logic2 Thox2t AboxZ AIE56I04, &0
et QU CHED. ThoxS Z2RE E8 AO0I8 AIAHE
AT B AMfAEIS XA QHE ASE 4 Y1, FOPC
Jler NAleC0 1 g8 2 HaN U 20 80
AL20| Jts56tCh edlt, Description Logic® A0l
UNA Folslor g Ol EMstsd, 2 ¢l =X
= Description Logic €Al 2 &AL SIHE0M ©
ot T8 Aa SO Botsitis ot =8 ¢
2 FE2 MEEHE= Tableau-based Algorithm® &S,
SHIQS) Hagea=R E0151H, PAES 253c
(Exponential Time Complexity)2 Z =T [9]. OWL
o] HR0WL-Lite® A, Sound & Completeness Jt
EHAXIF OWL-DL2 Ot B XRElEsE &
8 AMOl 2, OWL-FULLY &% QRS Qs Ag
OiCt [5]. ¢PtB o2 RHIAHA ZEE SANAM I
fle= Xss A8 oaln J0 OE XsseE AHA J
20|2t3) JIEE 0, N2 E8) X6l B, 0 3
2HOl E2XstE X, A3 Jist MdlA, J218 M8X%
o UMY AFBE XAoR B2E £ A0 SO
[10]. OIE HEE2 HHIAY AEBXES MO HE 2
L, AHIADN EBED| f6) ERS HEAE FP o
2, MUIAD A8ig)| fld MEEHE EBXS9 A,
2D SY AMNEUAM BE AI2X9 85 AMHIAS 2
g g02 P8E 4 ULH

2t KHIAS 28t &AX), A0 Sl 88 JBY
ol BAHYE <oiME= existential quantification, value
restriction, number restrictiong H&E& = QUOOt &
1), BtLiel ABlA AZRE st EYE F4E RS
BXE2 HE A8g2 J|&d2 M intersection,
uniong® ZEEE & UCNOL B0 &, N JRES &
2l 2ol M transitive role0l ESE IO 8tD, AHIA &

H ZHS Hatol ™l /st inverse role, T2
AZXHAH SAH HMIB=HEs AHdbla Jlss s
number restriction0l ZRSICH. % inverse roledt
transitive role® HE& 0l S0IE 2AJf fAGMAHA= role
hierarchy 22E 232 UOI0F 8L} 0|49 M2 DA

M2 M, SUNHISI H8XEE JIXD ALY, FOHE =
A B8F 2YES =6, dX FEE Sl s
QIAIEIT, 11 MEMA EXss MEXOHA RES A
HAE NESOZ MG HBo)l /s Xas EE
2= QUL

<E 3> EOLS BNF Syntax

<concept> :i= <composite_concept> <restriction>o.
| <concept_name> <restriction>o.
<composite_concept> ::= <intersection_of_concepts>
] <union_of_concepts>
| <negation_of_concept>
<restriction> ::= <universal_restriction>
| <existential_restriction>
| <at_most_restriction>
| <at_least_restriction>

<universal_restriction> ;=

(all <role_name>.<concept>)
<existential_restriction> ::= (some <role_name>)
<at_most_restriction> =

(at_most <digit> <role_name>)
<at_least_restriction> ::= :

(at_least <digit> <role_name>)

<negation_of_concept> ::= (not <concept>)
<intersection_of_concepts> ::=

(and <concept> <concept>)
<union_of_concepts> 1= (or <concept> <concept>)

<concept_name> ;=
<uppercase_letter><letter_or_digit>o+

<instance_name> =
<uppercase_letter><letter_or_digit>o.

<role_name> ::= <lowercase_letter><letter_or_digit>o«

<condition> ::= transit | inverse | subrole

<Maximal_concept> ::= *TOP*

<letter_or_digit> 1= <letter> | <digit>

<letter> ;= <lowercase_letter>|<uppercase_letter>
<lowercase_letter> ::= albic| - lyjz
<uppercase_letter> ::= A[B{C|-|Y|Z

<digit> 1= 0]1[2|3}-+|9

<E 3>2 SUNHIS Eaigeig Jtd EOLS BNF. &
BHE BHEM. 042 2N <E 4>2 EHHE =¥
5t01, AIX= XIAE HE, =8 ¢ 228 % UL

EOLS AMEX ZZAHQl HBOY HE PHE NEBR
2, Z=IJIEQ MCES £8 8101 Xag HEE %

U, MM REQ NHELE
A
Ct.

E0SCZM, HIMENEE
Tag #2860 XsHa ALY Az TAE
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<E 4> Commands for defining knowledge

1 Commands - for defining ‘Goncept

DefineConcept (defineconcept <concept_name> <concept>)

Concept subsumption  |(implies <concept_name1> <concept name2>)

(disjoint <concept_namet> <concept_s nan*e2>)

Conoept Dts;omtn&ss
2 2 Commands for defining fole

Deﬁne Role (definerole <role_name> <conceptl1> <concept2>)
Role transitive (transitiverole <role_narme>)

Inverse Role (inverse <role_name> to <role_name>)

Rde Hierarchy J(subrole <role_name> of <role_name>)

‘Commands for asserting instances

](mstanoe <concept> <instance narne>)

Assemng Instance

Commands for querying

Unsatnsfabmty check |(Isunsatisfiable <concept>)

Equivalence check Isequivalent <concept1> <concept2>)

Subsumption check Issubsume <concept1> <concept2>)

Disjointness check Isdisjoint <concept1> <concept2>)

Role lists retrieve roles <concept>)

Instance retrieve instance <concept>)

(
(
(
Superconcepts retrieve |(superconcepts <concept>)
(
(
{

Role relation retrieve |(role <condition> <role_name>»)

4. Test & Result

<H 1> OWL GIMEZ EOLE H@st Zills <B
559 2L ©&d ZEANOZ HluEe M 78%9
DEYS ZAE HOE £ UU. T8 H@Xol X
&l o HBHOUH= ProtegeS UCIEHSY &8 201 A

NI HE Eolgg S8 N4 L0l Jssin
24H ZEQ JIsdE s0ED. A& H2l 20k d
HENE AL <F 1> <H 5>9 g uieg
S2 KO8 2>9 EQE FXE RFE £~ U=IE
oIs 2, EOLS SEAHS HOUY & UAT,
¥ Human
N
isA
//_:\‘ //_—\\
ioenasChig © Men o hasSex- ¥ Mak |
S~ AN
A
AN
! Father )
—
<ad™ 2> LEEXA 43
<E 5> EOL Example
—

(defineconcept Human)

(defineconcept Male)

(defineconcept Man (and Human (all hasSex.Male))
(defineconcept Father (and Man (at_least 1 hasChild))
(definerole hasChild. Human Father)

|(definerole hasSex.*TOP* Human)

5. Conclusion

ASHQ AlABN e 3= HZHS LA AT
S ZNED UL 22 [HIFEHA HEE #FQ
SO M, KSE AAH WE It 85 20
23 UL erMi Sx@ RAlo HH, &5, =2 3
a\z S8 =2 JINOR 5D UL XKA0 B0 Al
UstH Es Ts, O Xs=o g2 J|ig &
XI_, OA|01| Al B2IE 9B AAH =B EOHEHD
OFA 0T %ul%aﬁ HEE BAN =sts AEHE
92@45%8 AFEHX*OE X—IO %g&l ;E;to DL |j|
M20, FOPC 2 WS AIE5IHLE, DaE 4 XAl
D8 S22 JUs= P0G oo 2 ==20Ms
SUNHI©] :_ ;@:Og XAalg T8si0 248 Framed)
B 2E2X E# 20j0 EOLS MOEIUL. EOLE H
T _tﬂoz Y=BNET €20 WEN Nag O
5D 51 flE «0o2 #82g $ UL
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