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Abstract The Semantic Web is being studied as the next step in the evolution of the web. In the
environment of the Semantic Web, the information must be understandable computers as well as a just
human. So we use ontologies for describing the contents of the web resources. Among such ontologies,
OWL is proposed as a recommendation by W3C. OWL data is represented as graph structure and the
query is evaluated by traversing each node of the graph. In this paper, we propose the optimization
technique based on signature to efficiently process the OWL data. Our approach minimizes traversing

each node of the graph in query processing.
Key words

1.MB

AlHE  $)(Semantic Web)-& XAt foz Qs
Iz sler oe § 9o Wi 2 Hodd gn
(Semantic)& FAgo =N AR ohlzl HFHE
AA 2 uE Y = JnF Gk e gl
713 4ol He LEEAE “THE Maste FHs
d WAH AM&(a formal explicit specification of a
shared conceptualization)” @]kl & 4= AcHl]. = 3§
T 299 AMEEH olF A e A5 dAE A9

C 8 AFE BK-21 A& ARG FREAR L FREAGTAS
2] g ITATFAE {47 9AH (TITA-2005-C1090-0502-0016) ]
ATFAAR FYPHAYE,

tosaslg o Mgdista AiE e
dhlim@oopsla.snu.ac.kr
hyjung@oopsla.snu.ac kr

3N - Meusta AFEFSS e
hik@oopsla.snu.ac.kr
=B8RS ¢ 20049 129 229
AArgg ¢ 2005 8¢ 21Y

semantic web, OWL, query processing, signature

248 T A3 vvheh P 7
Aol7k £ERA dojoln) o)dE LE
DF/RDFS[2], DAML+OIL, OWL[3]5&

i
ol
tlo
ol
it o o
o

o] FolME A ¥ ZESF @A W3CA Aeret
OWLo] BZt5|3 itk OWLL2 AAH LEZR F
=S Adsl 1 E4& Auad Sy 4, F
Zo &4 A0l BAEZ AFTIT) o 7E9
RDF/RDFS9} oy OWLE RDFSETF o Ed
BAE Jvehd = glor E3 FE SHE= o At
o} wgtd o] OWLES Hrh Zg&Hoz ARE-317)
e OWLE Agsty #Hdse d77F Fastrh
RDF/RDFS$F OWLS 1= el THo] 7153t
o) oz Fee] Rda dolepwolzd R
(statement) = Z0}(Subject), £ (Predicate), =3 o]
(Object)Z TP EZE T2 AFAtH6l. o=

>



586 RIS =EA

Yz mdg Fako] Agale dog A gk
uebd doje I FaE BN olFo AN o)y
oAz Fae 3] HFME B2Fe 2A dde)
Zostth % OWLE Fejaztel #AS 237 o
Boll o]5d Feix BAE TIH AWl Witk o
A% UL FA G4 dlojetwolzel] AR glo
B2 29 Aoz dojinh ol 29 A Ao
A2 FeE AAIE agle] A

gty B =EMe dolEolaE  AMgdhHe
OWL #2| A=A XIUA[7IE o 83td & o
EgAoz ANE ANYse FH3 7HE Agsgct
AAZE A77F &8 2d2209 BAE JehFe 2
H= AaYRet 2 FH2rt 7HRE PropertyE9)
BE 7HAE HE AIURE AT Qe Aelth AL
A AE A AlaUAE ik AAe Az e}
AND &% ¥ 1 Z3rt AgE9) AlavAe god
3 AAL Adsd =HE Qo)) ol AY =E=r}
¢ k=9 BE AIYA FE N1 e XML
A Ak g8l AA AFE dolelwolzedA A
HRE AlauA Bl g 2 Aeld e shRin

£ =89 74L o 2ok 2BeMe B8 97
of talA dEs 33 dHolet 2l 2 Fxe o)
st At 442 A2UNE HEF OWL o A
Z 7193 A3 71l dstd Awska 53eie
AIUAE o83 A o] &3tA @2 Aol Ug A%
& vlwdte riAgez 28 @ gF A7 g o
3] A

2. 018 XA 3 T A7

RDE/RDFS$t OWLEAME 71E9  do]glujol 2o
AeFoR AR 4% uye gus drgn ¢
old WHEL F2 27|vl A Hbgo] FE o|F
714 dE3Q AL BH Jena2l6,1019 Sesamel5]
o] 9it}. Jena2: RDF/RDFS, OWLE R% 23}
53] dlojeido]2d] AR5 Persistent XH-E A)
313 Logic X8 E 95t Reasonergls FEA|2g
€ AT} Persistent RHo]F Jena2dlAH AFE=
olojeldo]lx 7ol TH= mdg ojnsiy AlxE]
WollA AHFeg Helels EfE doleiuo]d]
FAT gEba] AMERRE YRAQ FFd] AAHgle)
] Persistent 27 HZs|A ©HolelE AT 4
A He otk Jena2l e &4 Holdo] EE
A T2E A Aok I¥ 1L o)HE jena?d #
AF uloleto]2e e B3 ElolEe EE AR
TZE HAFI 9o “http.//somewhere/Paper” 2]
AZL7E “Smith” & 9Jv| g},

o H oot L

tlolep o)A A 32 d A 6 T(00512)

author
hitp://somewhere/Paper

R HolE

http://somewhere/Paper author Smith

33 1 Jena2dlAe] 3 vHlolEe] AR T2

Jena2+ 53] OWL A& 9§ APIE A¥3sizn 3
o A9 ¢oj24 RDQL[11]E ALYt} Sesames
Al 270 FRE JHAEA BF 72 Helg
< 7IAR v & 270 FRE HEd Holdd] A
A& AN FFE el EFF HolEE 22 3l
t}. RDE/RDFSE A g3l OWLE wvlefstAl Adg
. & OWLY E& EFL A¥sd &Ech Jena2s}
o7& Persistent E@-E A|Fshy ol#d Zdg
A93st7] 98] RQL[12]& Ads] F1 vk AlaYA
1He Pagk Ex1E9 3 HE=R 2 34 #FE 7
3led o] ol WiF HE ditem A3 HoJEE
kg e o) ALY ATHT-91 [BlolMe AA A b
olgiHo]ze A OIDZ FE3t= AA 9] RERHRES]
AU ghs Pt o gFE A AA AaYA
E 2ol AT F AP 9 F Hy 71gPelA Hg
AzxsE AA Y AaYA s vagozd UEde
ol g Ayl s At [gldAEs EFY
Z =z HF =z ME Egd g AlaUA F

£ Ed9 2 AFshs DOMFZEE A4t A
T AZAE HAE AYFe st 24 H4E £9
E£49 XML EA&E Adoh

3. ClolEt =€ Fe| X2

£ =AM g% dolge OWLeth o|AL 18
=z ®2do g /At F =29 S AR =
E Bolo] ofE} FHMeE e JMAtE Re] XML
e zle]dE 7FAtk OWL Hlojgte] 7z Fele 2
gz mdoltt 18 2 Gene Ontologyl[1312] OWL
Hdo] AdHE 02 Plastid Chromosome(d FAA))
28 JUehiFa itk o] OWL &A1& ad= =d
2 FES o] 11 20|k

a3 394 HAY xEe d4 G4A Y9
URLE uEpdth o] 443 Fdioae A F F89
ulE Yz & £ vt shie gaAEe Y92
9] 319 Fdadhe Aola g e AaAEge &
#29] part-of ¥AE 717 Fel29) 39 2=
Rojth, & AiA 9 gREolge= ou|E AL o]¥
A OWLAA slte] Sejae gujiet a9 &



OWL 29 Ag& AT A1adA 7% H235 71y 587

<owl:Class rdf:about="http://www.geneontology.org/go#plastid+ chromosome">
<rdfs'label>plastid+ chromosome</rdfs:label>

<rdfs:comment>G0O:0009508 A circular DNA molecule containing

plastid encoded genes. definition_</rdfs:comment>

<oiled:creationDate>2003-03- 13’1‘11'.55‘-37Z</oi1ed‘-creationDate>

<oiled:creator>chris</oiled:creator>
<rdfs:subClassOf>

<owl:Class rdf:about="http://www.geneontology.org/go#chromosome"/>

</rdfs:subClassOf>
<rdfs:subClassOf>

<owl:Restriction>

<owl:onProperty rdf:resource="http://www.geneontology.org/go#part-of"/>

<owl:someValuesFrom>

<owl:Class rdf:about="http://www.geneontology.org/go#plastid"/>

</owl:someValuesFrom>
</owl:Restriction>
</rdfs:subClassOf>
</owl:Class>
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Signature 1 11100100

Chromosome

sabClass O

Plastid Chromosome

Signature : 10001001 D

(11160106 | 10001801)

L

Signature: 11101101

Class signature

Restriction

L
(10080100 | 1100001}
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Restriction Signature : 11100101
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Function Retrieval_Sig
input : OWL Class C (user query) , OntModel model

for all classes (type x Class) € model do

if pattern_sig value of x A signature of ¢ = signature of ¢ then

if class_sig value of x A signature of ¢ = signature of ¢ then
traversal property node of x
check x to satisfy condition of ¢
return xX

endif

endif
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