OWL 29| AZE A% AIYAHE
o]&3 FHA3} 7|H

2005 2¢

Copyright(c)2002 by Seoul National University Library.
All rights reserved.(http://library.snu.ac.kr)



OWL 2o A 9 ATYA 7]
443k Py
Optimization Technique based on
Signature for OWL Query Processing
faR 2 & i A
o] G WS TEMAL B o fEig
20044 10H
& REE K
A7 AFH LR
O

EAh ] CEMA L B = aBUESH

20044 121
% H E o] A & £l
il 2= HUS a4 9 T El
%= A o] & T Fll

Copyright(c)2002 by Seoul National University Library.
All rights reserved.(http://library.snu.ac.kr)



>,
=
i)
e
rlo
Wi
)
=
=

f,

o
il
Q
=4
)
Rl
30,
o
H
>
=
i)
e
o
2,
>,
rlr

Abgrol obd FAFEIZE oldlE & dE ARE AHsoF gl

olz]g ¢ Aol WS e f3 2ER

ol &gttt olefd 2EFEA Tl A W3CelA At OWLo]

b3 9lvk. OWLS Aglshs dlolel wlo]zo A dloels=
FEE A=l 1z FAS S8 "o e e

=R dAE OWL dHelelg agdoz Ay $she]

AlaUxE o]&d HAZ 7S Ateth. =iolA ArE

A48 e Ao S A 7 wmse @Al H54% Zo] A9

A (Ontology) &<

Sl AauAe de AagAw T8 AZUAE AAm
el AgA AUAZ W F oFEE AN gL

sgath o JMe e A el Hs Holy A% P

F80] : OWL, Al A, LE=2X|, AZ 7Y
8 ® : 2003 - 21675

Copyright(c)2002 by Seoul National University Library.
All rights reserved.(http://library.snu.ac.kr)



L A e, 1
2. 017 A E T AT e, 5
2.1 JENAZ 1o 5
2.2 SESAME .....voveceeee e eee e 8
2.3 AITIYAHE 0] 83 7IHE o 12
20 OWLoooeeeeeeeeeeee e, 14
3. dlolE EEI ZO Aof i 18
4, APZ2BL FEE e 23
4.1 AU A 1R e 23
4.2 OWLOA 2] AlZIUHE A8 s 24
4.3 OWLOIA 2] AZZUA S A s 26
4.4 OWLOA o] AlZUAE o] &3 A AP e, 28
5. AT AT e, 32
5.1 AR B e 32
5.2 A3 ZTh e 35

_ii_

Copyright(c)2002 by Seoul National University Library.
All rights reserved.(http://library.snu.ac.kr)



AL T Bl e 42
B e 45
AL UML DIQGIAIIL et 45
AB S T RA C T e 51

~ i -

Copyright(c)2002 by Seoul National University Library.
All rights reserved.(http://library.snu.ac.kr)



M R
o g g g g g g g g g g g g g g g g gl

I
o gd

1 OWLe] A2t Ao A7l HA 3
2JeNaZ T i 5
3 Jena29] #AY HolgpHlo] A ATmb 6
4 RDF BEEO] of e, 7
5 SESAME T ittt 8
6 Sesame?] #AY "lolEH o]~ AF|vb ... 9
7 od& ) EZeo] e RDF B2 i, 10
8 Word Signature B oo 12
9 Superimposed Coding Al 1Y W ... 13
10 OWLE] sublanguage....ccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenn, 14
11 white wine S22 oo 15
12 F8 7159 Al i 16
13 XML T-Z22F OWL 52 e 18
14 OWL 349 o (Gene Ontology) ..ceeveeeeeeeenn... 19
15 22 29 (Gene Ontology) coeeeeeeeeeeeeeeieeaaann, 20
16 AZYAE o83 Ho A i 23
17 OWLOlA 9] AlZZH A FZ s 25
18 OWL dlolgo thal A2y A HAE] e 26
19 AIZZY AL A e 28
20 AU A E o] &3 Ao AY HA 29
21 A 2YAE o] &3 do Ay dagF.... 30
Sy -

Copyright(c)2002 by Seoul National University Library.
All rights reserved.(http://library.snu.ac.kr)



M

22 Gene Ontology T-Z22 &l oo, 32

[ S Y
o o g g g g g g g g g®

N

Aol 2201 AL e 34
F8 AZF A% B, 36

IRl wm Al B, 37

GA Sl B AT Fl 37

o) 2s TFOJO LB e 45
AU A Fel e el tholoj 1. 46
Ay A dAAe] S tolol® 47
ARG RS} SR A AT A2 vholo] e L 48
Aoyl Axe] AJg2s gholojid . 49
AU Fel A7 AlE2s tholoj 1Rl 50

Copyright(c)2002 by Seoul National University Library.
All rights reserved.(http://library.snu.ac.kr)



Al $1(Semantic Web)2 ZFAIT] o=z A glom
o= ¢ Ao g # AHoH on|(Semantic)S FogFo =M
AbgRERE ol et AFEHE g4 1 YuE M T F dE gt
AlE A 7 4ol HE 2EEAe “Fad Jidse
P A A AH A <E(a formal explicit specification of a shared
conceptualization)”¢]gtax & F  ri[1]. = 3T G99
MEET o5 7Id HY s #AAE Aoste AL ovgith
o714 71 8H(conceptualization)= oj®  @’dol dis| w3

FasE wBHoR 1 dde BUANE AEL Ads: mdw

H(shared) 9nE wEoz JJEHAOR ALHE SEZA7}

RDF/RDFS[2], DAML+OIL, OWL[3]15<S & 4 ¢t} oj#st
2224 dojo= deolHE AAsta #HASH] fsk A7)
ghibs] ZdE AqoH4,5,6]. o] FAME AA W EF3F Al

W3Cell A Al¢ket OWLe] #Z=a gk, OWL2  AlA A<
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5o &4 Alelel BAE AFer}l, o= 7]Fe RDF/RDFSS}
Fou OWL2 RDFSET ®@e #AE Yepd 4 glon =3t
T2 o9k 9 ZHsih mebA ol OWLE Hu g&4ow
AH&sE7] fleli s OWLE Adstal dAsts A7 a8
RDF/RDFS$} OWL> ¥ ez HFdo] 7hsstH o]zlgh
gz o] Rd=E folg o]~ statement = T9](Subject),
Zo}(Predicate), E240](Objec)®  FA%E  triple TERZE
AgAe(6]. ol#d aE wmHS Fte] AlgxE AoE
FstA fok wepA dole= aHx gAES FaA o] Fo] A

olglst ax= &M 7] fElA & statement Ho]ES] %<

AR flolE wo]xo] AAE gomz 9l dato g Ao|Hr},

a3 1 99 #Ae adoez YehFa vk od =
¥

Ase Ao Axde] HBg A= acle] ®rh wEhd B
=il A= HlolE Hlo]AE  AR&sk= OWL  #e]  A]Z=Hlo]A
AIUA[7]E ol &3ste] & o] a&4o2 Hog A ste A3}
J1MS Aorsdy. AR A7 FHw FEazte] #AAES

JehFE e Aadxet o 2@ 27 7k propertyE 9

HAES 7= " A ZUAS 7HH AL 9= Aolvh AREAE Aol

AA AUAEZ Fake] AAle] AmuUAel AND b F
Anr Aewel AaAe o #g AAT AAsE €
Aot}
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Graph Model

(subClassOf ?x 7y) @
(onProperty ?y “hasColor™)

Triple Database

Querying

|:> I Subject Predicate | Object I

Graph Traversal
Result @ g

< >

Join Operation

a9 1 OWLe A3} Ao Ae 34

Apolgoletal sty K= gheol obd 574 Propertye] ghEwk

HomRol AL uggy #oh 2o E #E A disiA
g oxgl gl Aol Ao st A9girh
478 AaYAE A83 OWLS Jena29| triple Hlo]EHo] 20

Agets WY AZ"E AaYAE ARESHY 2 =welA
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2.1 Jena2

RDF/RDFS9} OWLZA & 7|9 dHloly Hlojxo] g&Ho=
Axatz] flgh e e AFEI o od WHES FE
27lmk A We] FE otk 7P tiEAel S EW
Jena2[6,1019} Sesame[5]5°] Ut}

| Chnielogy Models

Model Layer
(ame ) [ [
— AP layer
|
i
|
i
i
EnfoGraph Layer r ] L
Enh3raph |:| Enhiicde
Nodes in combent | :
Polymorphizm : i
equiality | :
i !
P
Graph Layer ] ] ¥
[eraph [ wed= |
i 7 i
See [RDF Cancepia] =
Fas-Park Ouery
Resfivaison
materialized graphs virnal graphs
EN-IETROry SQL inferencing graph umion
siores database

1% 2 Jena?2 %
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a4 2¥ Jena2d FxE UEUWFIZ v Jena2v AlWE §
71hke]l Aup =Y 9224 RDF/RDFS, OWLS EF A3}
53] dloJguo] o] A7Fete] persistent RS A|E™ Logic
A E 93t reasonerdtsE FE 7|%5S AYs FH Jenal2d A=

statement®] triple A& F2& 7}A| 3L At

Statement Table

Subject Predicate Object

mylib:docl de:title Jena2

mylib:docl dc:creator HP Labs - Bristol

mylib:docl dc:creator Hewlett-Packard

mylib:doc] de:description 101

201 de:title Jena2 Persistence

201 de:publisher com.hp/HPLaboratories

Literals Table Resources Table

Id Value Id URI

101 The description - a very 201 hp:aResource-
long literal that might be WithAnExtreme-
stored as a blob. lyLongURI

% 3 Jena2e] WA HoJEH o] A A7]w}

T3 OWL A& AdsdFs FHde 7 9o Ao
oloj24 RDQL[11]& A 93ttt 27 32 Jena20l A AMg3dhe
HAY  dely wWolx A7mbE yEhFi 9tk Jenadl A
AbgshE dole] el Y Ee mAEE= triple HHES ZE

Aolth. = Aoje] & e the 2
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?x P ?7v) ?y Q ?2)

il
rlr

o dAl= T ZoA wmAE= 9x, 7y 2l 225 o)

do|7b "nh. ol Ao FHE A sk= Zo] RDQL[11]o]th

i)

RDQL Jena EHolMe] RDFE A8l A7 o] <dojo|nt.
1% 4°] RDF Rdo <] RDQL v+t &t

Matt Jones

http://www.w3.org/vcard/3.0#FN

Jones

http://www.w3.org/vcard/3.0#F amily

http://somewhere/MattJones

http://www.w3.org/vcard/3.0#N

Matt

http://www. w3.org/veard/3.0#Given

1% 4 RDF 2H9] o

SELECT ?x WHERE
(7%, <http://www.w3.org/vcard/3.0#FN>, “Matt Jones”)

o] RDQL2 “Matt Jones”& http://www.w3.org/vcard/3.0#FN 2]
o=z zZte =t E e oot o Ao Ut A

“http://somewhere/MattJones”¢] =27} At} = 18 29 RDF
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SELECT ?z WHERE
(7%, <http://www.w3.org/vcard/3.0#N>, ?y)

(?y, <http://www.w3.org/vcard/3.0#Given>, 7z)

o] A= dAEH triple HES z= FAow A= “Matt”

2.2 Sesame

cllent1 cllent 2 cllent 3

[ HTTP Protocol Handler ] [ SOAP Protocol Handler]

1-_\ /

Request Router

|
: [Admln Module] [Query Mndule] [Expnrt Mndule]

g £

Sesame

g

Reposlitory

19 5 Sesame T-%
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Sesame<  On-To-Knowledge ZZAEA 33 A%
ANz'o g Aitstd ~7|vup 25 7FA AN Statement 1329
Hol&2 7 ok 1% 5% Sesame®| TS YERW Fal
o I8 62 SesameolA  mysqlS  AFESle] A ASE
dlo]el|o] 2~ ~7]ntE YERATE SesameE RDF/RDFSE A9 3}
OWLE ofstAl vk A9ds) 53 Sivh. Jena2el vi7HA|=

persistent X 2A&  AlFstH  olglst REUS  ZHostr] 9|

o ol=] = o)
RQL[12]= A a] 52 3ot
subClassOf domain range
subclass| superclass |is_derived property | class |is derived property | class |is_derived
l class hamespaces
id | is_derived id | prefix | name
property
d |is_derived

i
type resources

resource | class| is_derived id | namespace | localname
i

‘ ‘THIPLES
labels subject| predicate | object| is_derived subPropertyOf
resource| literal | is_derived subprop | superprop| is_derived

comment literals
resource | literal | is_derived id |language |value

1% 6 Sesame?] TAE wlo]Ewo] 2~ 27w}
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RQL[12] %Al RDQL} w}37FA 2 RDF RS tidoz 4ha
olth. &9k RDQL¥ thEA 27|ntel dlolEle] tig A=
Belste] Abgeta 9ok ¥ 72 RQLS AWyl 993 RDF
A2 A ool dig §] XxEs veha gtk

Last(String) last i tle
Artist TS Artfact) Title(String)

First{String)p="Tirst : \r’<
7 o Y
& | P
§ : P : sSculptur

] 1
0 ! H — predicate
| i ——»subClassOfiisA)
e SLIDPrOpey Ci(isA
—typeOfiinsiance)
=
o
E w-{Lesdemuisellesd'Avignuﬂ
Guernica Tapest

2 _ﬁt'le_'l Y |
E sculpts l
8 LN The Thinker
= Tiile
5 o &
w

% 7¢] RDF RRleA §]o] FE2 A7jvp
obmae  HolE = odsdsd APt “Artist’
“Artifact’®l] “creates”®] HA o AAT At} ol A==

A% AES BEE AL gtk £ 2ol N oz

e

=
Aol Thsel AR = property {HIlE S #AAE
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HAo g~ AL A= “Artist”9F “Sculptor” =
d<7tsE ZZE7be] A9 FH A7 HH “creates”E “sculpts” Y

49 o7t Bk, 19 79 WS s RQLE AHEE the )

SELECT x, vy FROM Class{$x}creates{$y}

% “creates”gHE Mo dAAHE F e =tE e Aoy
o F# 27t “creates”#E  property?] Ay Fo=m
UEt=AE vErT A& Fo(Subject)7t 7HE F S
el Helolw F9L2 HAo(Object)7t 7 4 U= 7] HE

tepath.

|

Ll

SELECT $x FROM Artist{$x}

9ol Aol “Artist” Zele] &9 FPaE = Aojoolt)

SELECT z, w
FROM Sculptor.creates{y}.exhibited{z}, {z}title{w}

o] A= “Sculptor’el] 93] “creates” ¥ “exhibited’ =
2229 “itle” S ztoglE #Holojolr}, o]x ¥ RQLL
vkt FEe AoE A YshH oA uthkst FEje XYoo=
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Qlate] W2 RDF dojol= A&t

2.3 AIUAE o]&3 /WS

o
WHES] AFs

Document free text retrieval methods
‘Word sign 0000 0100 0111 1011
Doc. sign 0000 0100 0111 1011

19 8 Word Signature "3
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2ol Aol 2 AAA Wrk 2% 9 SC wEe YEh T2 A
7 wolo d4 e Tae AL @ou ¥AA AL YA

e AaUA @#5e A AXE Aol ohg OR AL

A ZHAA == Aotk
‘Word Signature
free 001 000 110 010
text 000 010 101 001
block signature 001 010 111 011

1% 9 Superimposed Coding A| 24 =] wH

99 9olA BEE 2719 WolE AN AIAe A7) 12
MEoln 12 AYEHE e 4otk 3 2 wololA] 1% AYH
52 ou@t. [9]614: AAl A% doleho]xelq 0D
et AAY olEREY ATUA % Toe] 1 wEx
ARl AA AIUAE gol AFF F A eq Aol AL
Mol mel Axsbs AAe AIUA @S vagoA
pEes gol Ae Agolw Aol Addr [lAE =9
7w Y wEe] Mn Ege] @ AUA AR =9

.
oz A DOMTZEE AFse] it 4L AL
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2.4 OWL

OWL[3]el tidt A= A s Ay Foljgta &
OWL RDF/RDFSET @& #AE %L F dor A
&2 sublanguage® A ET o= ZH7F A7F Ha gk B

A AT = A= 3] Aotk

19 10 OWLE] sublanguage

=il
(i,
o
£
X
1o

OWL OWL LITE, OWL DL, OWL FULL® ¥
545 29 v gk OWL Lite® 718491 715 A
— 14 —
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gtk OWL DL AloF Aol At Abget 4= Qe AdS 7HAH
OWL FULLS A= 28=HE& 7kt 29 102 o]# g OWL
HAE YEd Fa 2

OWLS Alwig oA Al Ad&s & Fojgfar o AA L
At A W3Ce Recommendation® 2 E-& A7} 2dFo|t},
W3Col M= wine =E=2AE 7FAal OWLE AHsta v 2
112 wine =E=ZA|A white wine ZFd o] w3 Ho=

LB SaL Sl kol

<owl:Class rdf:ID="WhiteWine">
<owl:iintersectionOf rdf:parseType="Collection">
<owl:Class rdfrabout="#Wine" />
{owl:Restriction>
<owl:onProperty rdf:resource="#hasColor" />
<owl:hasValue rdf:resource="#White" />
</owl:Restriction>
</owlintersectionOf>
</owl:Class>

19 11 white wine Z#d -~

white wine Z#H2E AHHEW 4 FHEE AT o
intersectionOf #AIE & < Uth. °]+= white wine
wine @ 2=0lWAl “hasColor’7} “White” #S zte S &<
g ustA "o & wHe #AE Vlssta e Aolth
o

oleld set BAZ Ada] T AL OWL o] 71AE EAo|

R4
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intersectionOf ¥%Fo]  o}lYz} unionOf, complementOf 52
W= s & 5 Ak olgA uIdstvME Hd #AE
Ueld = e Aolth wine 2EZX 9 AHES 2T ¢ AAF
AvEW Wine Ontologyel lelA  Ede] owd &
Fgthar sk AUE g 249 Wine oo]dE

AL A Bt Wines Alwd FA o & oW A&
Fekd o] SAo] JHAE 54 ofLde wines FrolbA
o] HEZL 222 Agdts Zlolth oldd 8 v8 7HA =
sk= Zlo] OWLe] F-&talzl shi= Hie|th. 38 532 AWH
Hol A o] 71 A A< o] dAry. OWLAA A& sk i<

2 715 oldd #AY 7ed 52 set #AONA YERGA

(&) (a] (a]
(8] \ B B |
.?'"Tm__ \ ?‘T‘“«H r 22 T,
B = &8 @ @ @
a) AA @A b) BE o3 A c) A A

a9 12 FE 7159 9

a9 12% OWLAlA AR&et= old4 F2 7ol td d9=
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UeRl Foh 19 129 a)e A S5 #AE e ok
a)o] #AA 7hsdt BE old) #AE :shd b)el #AE Hrl.
SARE F2 V)50l 7hssithd o) AR b)o RE HAE
A & = QA Ak oleld 7]%S s 3ol AlWME §leA 9]
FE 7150 HE Zeolth o] FE TlTolopER AluE oA
E39l “machine understandable”& A &3}= ®Weto] A ==
ZAoltt, o & EW Jenal2olA+E Reasonergts= Al 2HS 35}
olgJ gt W o] #Al s wiEee] 2w Argsa Uuh
wepa] gk ®le] ARte R old oldg #AE FIH AR
Ao s 7 Al A Atsks Ze] ofyet ofu] FEA] H o
S8 ARE A HER ggHor AusAE drh

—{J
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3. Hlolg 2da} Ao ¢of

B =foA g5 dHoleiE OWLolth o]z2e 1z o)
He)E 7}zlth. OWLe] RDF 7|¥re] F2E 7kx3 917] wjio|t},
s 7HAW == ko]l ofyEl IHdelk e

7Htk= Aol XML zpol & 7hxIth,

AN
tr
I
IS
2
I

% 13 XML %9k OWL 7%

a9 13& XML Fx¢ OWLe =xlo]ldS yvehuFa gk
XML Ef Fxolt} & ==} 70 g o]Folx glojx FHA
Wk ) glo]Bo] ¢ltt. AR OWLES Aol "akA o] &4 &1m

geolEe] = Aol Aol HAT
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<owl:Class

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

<rdfs:comment>

GO:0009508 A circular DNA molecule containing plastid encoded genes.
definition_

</rdfs:comment>
<oiled:creationDate>2003-03-13T11:55:37Z</oiled: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"/>
<Jowl:someValuesFrom>

</owl:Restriction>

</rdfs:subClassOf>

<Jowl:Class>

a3 14 OWL 3 ¢] 4 (Gene Ontology)
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OWL H®HolH9 F+% gHe gz =2Edoltl, ¥ 145 Gene
Ontology[13]9] OWL a4 9] QQrF o7 Plastid
Chromosome(# 4 G214]) BES Yepll5a2 drk o] OWL

wAE 2 E Rdlw 299 Ao 17 150t

http://www.genedntology. org/go#Plastid Chromosome

subClassOf

Anonymous Class

onProperty

subClassOf

Chromosome
(SMA)

Plastid Chromosomé

comment

Q
O someValuesFron

GO : 000950
ircular DNA

Plastid

(AHAH])

a9 15 g Z 24 (Gene Ontology)

a8 1594 A4 wmE=E M Jad Zgxse URLS
uebdth o] 44A Sz A F 2 vE kv &
T Utk b AT S skl SHades Aolal thE
st AAAghs 329 Part-of ¥4
Fsgks Aotk S AaAe] diRZelgts ouis TR
oAl OWLelA sfpe] S S st 2

Fel =7k 7HA= Propertyseol  S4l el

il
N
™
it
Ay

>4

(o3
ol
do
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o]# 3k Propertye< OWLAA] Restriction®]2}+= Anonymous
sz FAE U 919 A AR Anonymous
Z ~+= someValuesFrome Fte = MAAZ 7FA 11 onProperty
o2 Part-ofd #S 7AW EYLS Restrictions 2zE=t}.
°o]gdt Anonymous ZH2E $9 dAAHH syt HE =
R g 79 Anonymous ZH:=E 7HE 5 Udrh. OWL2
RDFE 7|Whe = 457 mie 2= dejz A3 e
Ao A= 2z FAE FA olFoxinh. Aa A e
Zd 2~ URLYE ZH7Fe] =25 st o 2o AoE
33t} Jena2ol A A|FeteE RS 9o e I x wdo|t)
B =FolA 7hgehs diolels OWL #4171 obd do]E o] 2o
Aol dr d&F] OWL delgE sMgsta Aok
Persistent 222 triple 7Z22 A3 do]glH|o] o] A5 o
A Aolrt. "elgulojzd AdEeo] A= Triple 725 =5

b aga o] el AANEE wmEE pFAE vk webA
ol wg gzl x=E Y S22 MB OE e g
BEE Fe S HYo=m zZHA "dn oldd HgE AHgs|

A= 2GS sfoprt gtk e g Ae] A= HolH
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= Szl &3 eE=rt
FAE AT Aol wMASA G Fdze % =
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String Signature

W1 s

bike 910p0008 Total signature : (41000000 | 00100001 | 10001001)
Food 00100001

Grape 10001001 Q

11101001
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T 01000000 [ = 01000000
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4.2 OWLAA 9] A|lZYAHE Z&

HomRo A Aletetal = OWLolA 9l Alayx Wy 2714 ¢
Aladz FERE R § SdaEgke] AladAd Sdx
A Z2YA e PropertyEE o] Fo1zl AlT1Y A #E AIYUA=R
TAE A Fd=EY #AE Ushde U AladAE

A AHE o n] gk, = A A, A%
o Ak(intersectionOf,unionOf), &5 ¥ (equivalentOf) e
zatEh Fe AR OWL Inference ruled] 9J&] subclassOf

o

AAZ YJepd 4 ). = ‘WhiteWine'©] ‘Wine' ¥} ‘hasColor’ <}
‘White’ ¢] intersectionOf & & T = ol & ‘Wine'¢]
subclassOf=  YERd < 9tk unionOf¢t equivalentOf H3F
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Signaure Structure

term Class signature Pattern signature
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Pattern
information
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Restriction

Signature : 11100100

Onproperty Part of
subClassOf
subClassOf

plastid

someValuesFrom
P 11 T 3
lastid Chromosome Signature : 01100001

@ (10000100 | 01100001)

(11100100 | 10001001) Restriction Signature : 11100101

@ (11100101 | ...)

Signature : 11101101

Signature : 10000100

Signature : 10001001

s

b

s

3

Class signature Pattern signature

17 18 OWL dlolgel wigh A1y A A2

4.3 OWLAIA 9] AlZIYUAE AR

_26_

Copyright(c)2002 by Seoul National University Library.
All rights reserved.(http://library.snu.ac.kr)



olFA  HA Axtd Ay = Heoleb o] Al xHd
AgEofor gtk eiA Aot FaE w o] AGE AIUAE
ol galloF sttt A|IUAE M9 doJg} Ho]~ Ao At
T Aoy ol E&AH FAd dojA EAHES 7HAA €k
2 ERAE AIIUAE HEER tE ol Ho] 29
Adst= o] okt gz Ed ujo] dHelElek o] A
Adske S 9dln. = AAgd A9E ehue] wsh S
RbEojd O B F7F A= Aol o= Jena2ellA
Algst= addProperty®t FIME=E FalA A AHEE 5 ok =
class_sigt=  F#l=  AZYHA S JHAE Hdel  Ha
pattern_sig®= ¥ A|ZYAH S THA= Hdo]l Hi= Zolth
ol Zhzhe] AAE HAAAM el Axprt ZukE HlolH
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hasValue
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Part-of
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S 11100101 11100101
11101101
Statement Table
Subject Property Object
#Plastid Chromosome | Class_sig 11101101
#Plastid Chromosome | Pattern_sig 11100101
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Traversal the graph

Traversal the next class node

—>

Skip the class’s node

Class_sig Pattern_sig

11101101 11100101

if signatures
matching, traversal
the class’s nodes

Class’s node

" 20 AaYAE o] &3 He] A A3A
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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 x
endif
endif
Iy 21 AIIYAHE o] &8t Ao A days

ZY 2~ Property 2o EHEAA FAo=R o

24 g Foixl # oo
U= mpTER ol GAAe] sle] FElzolWA  AMAAE
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Find class that is ‘part—of  relationship with

‘secretory+ pathway’

Ql (type ?x class)(subClassOf ?x ?y)
(onProperty ?y “Part-of” )(type ?y restriction)

(someValuesFrom ?y “secretory+ pathway”)

Find class that is ‘part—of’ relationship with
‘nuclear+ membrane’ and ‘nuclear+ envelope

—-endoplasmic+ reticulum+ network’

(type ?x class)(subClassOf ?x ?y)

9z (onProperty ?y “Part—of”)(type ?y restriction)
(someValuesFrom ?y “nuclear+ membrane”)
(subClassOf ?x ?z)(onProperty ?z “Part-of”)
(type ?z restriction)

(someValuesFrom ?z “nuclear+ envelope

—endoplasmic+ reticulum+ network’”)

Q3  |Find all super classes of ‘plastid+ chromosome’

Find class that is subclass of
Q4 ‘cell+ growth+ and%2For+ maintenance’ and

is ‘part—of’ relationship with ‘cell+ growth’

I
o
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w
>
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i)
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Class Diagram 1

Signature
input

&query S — — —— —— —— — ] :SEDI{}

SHASH()
/
/
/
Retrigval
&pClass_List

epRestriction_List

%Search_Classi()
%Search_SuperClass()
%Search_SubClass()
%Search_Class_Restriction()
/s Same_Signature()
*%|s_Same_Restriction()

a7 28 AlaYA de] A Fs v
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Class Diagram 2

Traversal
& OntClass

Signature & OniModel

- Sgetallvalues

. ge ()

égﬁ(l SprefixesFor()

SHASH() *renderBooleanClass()
*renderlURI()

$renderRestriction()
*ProcessAnon()

1.1

Store_Signature Processor

&pClass_signature
®ppattern_signature
SpClass List

)

#Store Restriction
%Stare_Signature(

—

A
|

DBConnect
SOntModel

$Ontmodelspeci()
*CreateOntologyModel)
*CreateModel()

% 29 AlaYA dAe] S tholoj1d)
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Sequence Diagram 1

- User  input : Signature - Retrizval
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Sequence Diagram 2

- CBConnect - Traversal : Signaturs . Store_Signature Procsssar
o - Traversal . Signature - Store Signature
DEConnect Processor

1: reILrieve data frgm DB
u ]
g
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|
|
|
ecking class or r%stricticm
e

3{ get signature val

o

2 tr%versal graph
|
|
|
|
|
|
|
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|
|
|
|
|
|
b: traversal graph) | 4: addproperty sigTature value
|
|
|
|
|
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Sequence Diagram 3

: Retrieval . Signature - Riesult Processar
. Retrieval . Signature - Result
i - Processor
Htraversargraph —T
| = | |
Pl
2. check if pattern signanure or class 5|gn%ture matching
4- traversal graph | 3- Send result
B |
7 |
. | |

78 32 AlayA "ol Al AP tholo] 1
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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.

Using signatures composed of the class signature and the
pattern signature, we compare signatures for query processing
and we can traversal the graph when signatures is matching. By
this technique, the oveall performance is greatly improved for

the previous approach.

Keywords : OWL, Signature, Ontology, Optimization
Student Number : 2003 - 21675
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