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Abstract 1In spite of the development of computers, the present state that a lot of electronic
documents are overflowing makes it more difficult for us to get appropriate information. Therefore, it's
more important to focus on getting meaningful information than processing the data quickly. In this
context, Semantic Web enables an intelligent processing by adding semantic metadata on your web
documents. Also, as the Semantic Web grows, the knowledge resources as well as web resources are
getting more and more importance. In this paper, we propose an OWL storage system aiming at an
intelligent processing by adding semantic metadata on your web documents, plus a system aiming at
an OWL-QL Query Processing.
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RDF(S), OWLEAN tiat 728 Adg sgsh=
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Where (?subject, <http.//147.46.121.163/go#name>,

“antioxidant activity”)
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subject
<http://147.46.121.163/go#GO_0016209>

99} e Ao W] AA<http://147.46.121.163/
go#GO_0016209>% 71t = Stk kA% <http://147.
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Statement Table

Subject Predicate Object

mylib:doct detitle Jenal2

mylib:doct dc:creator HP Labs - Bristol

mylib:doci de:creator Hewlett-Packard

mylib:docl de:description 101

201 dc:title Jena2 Persistence

201 dc:publisher com.hp/HPLaboratories

Literals Table Resources Table

Id Value Id URI

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

1% 2 Jena2 AR A2He] BAY HolE 7=

W 2o AAg Zo)7] 9% HZ Wyolth 3§ 1d
29} ‘Resource Id 20U’} ‘Literal Id 101'# o] YF
dolelel =77 & Ao uisiMe F8& iz
Hol &g wa # 3 Statement Hlo]EAA FZ3}
= S AHEEE HolEE #HE dHojee A
A3 YAA(threshold) & Fe 2715 7HAE dlolglolth

JenaN=®e Aoxe] de]2 RDQLE Al ¥t
<dctitle>9] FOZ “Jena?”E 7}A= Subjectt L
Subjectell thdl<dcicreator>9] & Ttz sl &
e o5 o] 29T 5 3ok

SELECT ?Varl, ?Var2
Where(Varl, <dcititle>, "Jena2"), (Varl, <dc:creator>, Var2)

o] deojel| v Axs
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A7) &4 Jenat RDQLA
}oz2 WS Hed ol SQL

SELECT pl.subject, p2.object

FROM stmt_table pl, stmt_table p2

WHERE pl.predicate = ‘dc:title’ and pl.object =
‘Jena?2 and
p2.predicate = ‘dcicreator’ and pl.subject
= p2.subject

A9} o] Hch o]oll iy A ol Zh

Varl Var?2
<mylib:docl> “HP Labs—Bristol”
<mylib:docl>  "Hewlett-Packard”
3.2 SnoBase

SnoBase® Java® 7EEHolAHx IBM AT4elA
Ate 2EZA Bl A2goZA, JenaA &R FA
3k Ho] wol U}t 27 32 SnoBaseAl~He] TAH
Holel o] melotH7]

SnoBase H3 HolE Fd F 43 rus AMREY
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Statement H|o]&

Subject Verb

Object

http://147.46.121.163/go#GO_0016209 |http://147.46.121.163/gokname

antioxidant activity

hitpy//147.46,121.163/g0#GO_0016200 | P/ WWW.

w3.0rg/2000/01/rdf-schema#comment

Inhibition of the -

httpi//147.46.121.163/go#GO_0016209 |http://www.w3.0rg/2000/01/rdf-schema#subClassOf | http://147.46.121.163/go#GO_0003674

http://147.46.121.163/go#GO_0016209 | http://147.46.121.163/gokassociation blank nodel
blank nodel http://147.46.121.163/go/go#gene_product blank node2
blank node2 http://147.46.121.163/go/ ~hyjung/go#name 4930414c22Rik

¥ 3 SnoBase A Al2de] @AY HolE 1=

th o] JenaAlZHd rivixE T3 dedy
A A8 714 FEE 71 5 Yok

SnoBaseAl2=H-2 FolXel9] ¢doj= RDQL¥ SQL
< AFFT <http://147.46.121.163/go#name> 2] L2
Z "antioxidant activity”E 7}A+ Subject®} 2
Subjectoll T3] <http://www.w3.0rg/2000/01/rdf-schema#
comment>2] & FEuA e AoE ULd) ol
EET F gk

SELECT ?Varl, ?Var2

Where(Varl, <http://147.46.121.163/go#name>,
"antioxidant activity”),
(Varl, <http//www.w3.0rg/2000/01/rdfschema#
comment>, Var2)

o] Ao Wit AnE d7] Y34 SnoBasex RDQL
Aog FHAF SQLEAo=Z HIEA Heu ol
SQLEFCZ HESH ofefo} 2o}

SELECT sl.Subject, s2.0bject

FROM Statement sl, Statement s2

WHERE sl.Verb = ‘http://147.46.121.163/go#name’
and s1.Object = ‘antioxidant activity’
and s2.Verb = ‘http//www.w3.0rg/2000/01/
rdf-schema#comment’ and sl.Subject =
s2.Subject

9] A9E SnoBasesl A A Qsks SQLASIY) o]7)%
siet. olol g AT ojzie} 2

Varl : Var2
<http://147.46.121.163/go#GO_0016209> "Inhibition of the ..”
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2= 22 FHE JT S dor} dolely B AA
A g FozH He Al oM 27|vl JRE o]
&3l o]l dojg AHET + e FEFo] Utk

38 42 A2 AubAQl otk AlxEle] AL
2EZ2AY A4 9 HeAL AYdle o 7] 28
zZ2ad3 APl ¥, equivalent, inverseOf, subClassOf,
intersectionOf Fa271e] JAE FF3 ¥ = A=
FE7(reasoner), 12|12 E&FHA Ao AHTE 33}
7] 913 A BEo| itk E3 Fe Moz FAE B
=&dA Agkste RDF(S), OWL A%49 OWL-QL
Ao Ny 74"k 2Y 55 RDF(S), OWL =Y
< $1% BAR dojgpe) 2] Hol& FEEAM RDF
oA dEMe +£3 Zde AMH-EAR AF\vpo)de] 2
e E AYPsr] 918l RDFS, OWLAt3 Hol& T
ZE AR

4.1 RDF(S), OWL N&4A

RDF(S), OWLE 9% AF A28e 24 5 38
o2 vy dolgl 7]l RDF AFL 3 rdfre

[ Application Program ]
[ API |

—_—

"Processor

a9 4 2" 3=

ovidomain | property cass propenty dess | owirange
iy !

awlproperty i camespace | na 1

awlelass i namerpace | wma._| [ roperciass | rubctass | owisubetassof
] T

rdfresourcs W Tass resource \‘I nante namempace | owinamespace

N

riierd | W ‘T\mem\
1

rifstatomens] _id_ | subject | prodicate | objrosource | ohjlersl | ces |

2% 5 RDF, OWL 2dS 93 #A % dojguo]x
Heolg 7=
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source, rdfliteral, rdfstatement Elo]&3} X279} 7]yt
¢l RDFS, OWL A#AE ¢ 3towlnamespace, owlclass,
owlproperty, owlsubclassof, owlsubpropertyof, owldomain,
owlrange Elo]22 Udth 9E 59| ‘gene product's
EIlE 7AE Q2EA ‘4930414C22RIK & 242 dlo)
el2 AFsh= dlolel 716ke] rdfresourced] o] &2 A4
9 3 Az, AL gl FHL9 AEA, 19
3 A9 Axga Ghg JHAA He, O Q')
Bl ARE 7IAE owlclassHlolBL FY2o ufH
Azl FY27E Ao vjg 2dols, 1jn Sl
olE& 7HAA "t} thE2 Jena HAE o83t BE
ARE 282X GO(Gene Ontology)E 7+ H|o]&-ol
A5 A9} GA HolEe] thE dHS Rt

owlnamespace: W9 =dlo|2E #E37] S8 =
oj&olt} Ul 2so]xE RDF(S), OWLeY Fehz9}
Qzdxrt 7l¢HE FGelth. F o] g 2ujo]x=g
ola) ojg] Aol J9e] RDFEAE A 2 AT
4 g1om RDF9 #97t vlRE 7|& FFel7|= sttt
gl Afo]22] ©]E2 named®d F 92 namespaceE
FAHo] Atk vl 2#o]A2] named} namesapces™
Z7)oln sjelslo] girk.

id namespace
base http://147.46.121.163/go#
owl http://www.w3.0org/2002/07/owl#

rdf http://www.w3.0rg/1999/02/22-rdf-syntax—ns#
rdfs http://www.w3.0rg/2000/01/rdf-schema#

xsd http://www.w3.0rg/2001/XMLSchema#”

g0 http://147.46.121.163/go#

owlclass: OWL2] Ze#fi= 28z, Wy 2o]x9)
o F29 oL A3 HolEolth e 2
WA id, WY o]2 namespace, ©]E%) namel. 2

TFRHAA Ut ide F7)olH A= o] Utk

t}. superclass®} subclasse F7)olW AQlEe] Qzm
owlclass9] idE FZ3c}

superclass subclass
1 2
2 3

owlproperty: OWL2] €4 (property)ol] w3t 2=},
g aslo) el £49 o]l&S AFEE HolEolth &
Ao] Algizlel id, WlY Z# o) namespace$t o)<l
namel. 2 FAHA Yok ide F7)olH AAEA
ot

id namespace name

1 go association

2 go dbxref

3 go gene_association

4 go dbxreference

5 go name
owlsubpropertyof: OWL Z4o] thdt ‘is_a’ A

£ Agste Holgolth 49 £49 48A super-

property 9} &9 239 AR subproperty® 743
glo]d 9tk superproperty $subproperty  F7] ol
AMelxlo] i owlproperty ) idE Fx3ht)

owldomain: OWL 4419 A2 (domain)& 33}
£ HeolEolth &89 2HARI propertyet =12
2R classZ T4 HIA ok property @b classe
F ol AA=o] 9m Ztzt owlpropertyd] idsb
owlclass®] idE =3l

owlrange: OWL £49] X H(range)S A3 ¥l
olEojtk. &Ade] AAAR property o X He] AHAA
class2 FAEo4 th property$) classt F7]o)™
Aolx)e} glw Z+2} owlproperty 2l id$t owlclass®l id

& Bz

owlsubclassof: OWL Z# 2o g ‘is.a’ TAE
sz o) Eelt) 49 Falo] A¥AQ] superclass
b 319} Fef2o] 4¥AI subclass® FAEHIA

id namespace name

1 g0 GO_0003673 property class
2 go GO_0003674 1 4

3 g0 G0O_0016209 2 5

4 go evidence_code 3 6

5 go database_symbol 4 7

6 go gene_product

7 go reference

rdfresource: RDF EZ|& 24| z}d(Resource)
A HolEelth A9 RDF EZE FFA
Subjecto] A SubjectE 71€3= Object® WE Ex
& FzAA Subject® THFHOIH 5 A& AUOBA
Hol&o AAEE & FE-S FsA At AUy 4
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A9 id, E}J<l class®t URI #%) resource® 74

AR AA

Hol k. ide FI]olHARI=] Qlt} classE owlclass
9 id§ Fx3th

id class resource

1 4 ISS

2 5 SP_KW

3 6 4930414C22Rik

4 7 Antioxidant

rdfliteral: RDF E#]Z& 24| ObjectZoA #E™H
#e AFAsE HolZolth HYPL RDF Ed F29
MEG koo FEshe wx=olth e AERQl
ide} e 2l literal2 FAHES] Ut} id$ literal
& F7)ol Aotk

id iteral

1 molecular_function

2 antioxidant activity

3 glutathione dehydrogenase

rdfstatement: RDF722 EZE Rd$ A=
golZoltk EZE Zdo AExQl idet subject,
predicate, objresource$} objliteral, 2|3 Object7}
221z e EaAxe el A resZ FAHAA A
. EE 299 ide F710H A=Y )3 subject,
predicate, objresource$} objliterale Z}Zhrdfresource,

rdfpredicate, rdfresource$} rdfliteral®] idE #z3h}.
id subject |predicate | objresource|objliteral |Res

5 2 2 1
2 6 3 4 1

4.2 OWL-QL E2| AMz{7|
B A2"e] AF2E Jenall SnoBaseAl 23 @)

27|v} Z¥ke] HE A7) A8l RDFe 4
RDFS, OWLel digt AAE AYgch Aojolze
OWL-QLE AHgstn #AY dolepo] 8 AHE3le
AGhoA Yile As FY3y] HsiM= SQLES
wiglo] Wesith Ao IA UL 22 A FEo=
vE 4 Uk
1. 912" 2zke] A Subject-Property-Object®]
QA2 &4 Ao s FHHAE dolg 7]
¥k E2|Z #F
2. Q2Elxgl Fejagte] #A: Av2-elY-FE
29| EZZ 7
3. ZUa3te) BA: Sz} Feat AFF T2 WA

A 11 AW A 5 3005.10)

thed Al&H A A dst=
24 “ghatzl Zgg dle o® FA4A AEE(Gene
Product)?] A9 term(Z&, 714, 'ELEHZI)% = 2
”olth, GOANA termS OWLY Zdllzo] a3y
RDQL# & dloje} 7|Wke] AoMe A & &
e Fee Aotk

e WL QLY ¢
w

i. (go'name ?x "antioxidant activity”)
ii. (type ?x, ?y)
iii. (subClassOf ?y ?z)

must-bind ?z

1.9l Aele AxelAre] ALZAM rdfstatement El
olEox FZEAE T & AW <goname>olt=
£k 2 "antioxidant activity’E A EE
Subject® F& @e 24 OWL-QLY W3 Ao: o
&3 24 SQLY FHez PPt

Select r.resource
from rdfstatement s, rdfresource r, owlproperty p,
rdfliteral 1, owlnamespace n
where s.predicate = p.id and

p.name = ‘name’and

p.namespace = n.name and

n.namespace = ‘go’ and

s.objliteral = Lid and

Lliteral = ‘antioxidant activity’ and
sres = 2 and
s.subject = r.id

ii.d Ao Axglxet Fujxgiel Aooith o)e
rdfresource Blo)&olA F& = ot oM FE F3t
ztol ZE Subjectd] W 2E ElYS s Ao
ZA ges 22 SQLe ¥els ¥R

l"

Select class
from rdfresource

where resource = subject

ii.9] Aoy Z27re] Aeojtk o] owlsubclassof
Hol&s B8 7% & ot iiolA & FUpd =
€ classol W&l A FH2F FE3= FAEA S
I #2& SQLe] e wdP

Select c.name
from owlclass ¢, owlsubclassof s, owlnamespace n
where s.subclass = class and
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cid =
c.namespace = 1.name and

s.superclass and
n.namespace = ‘go’
i i iii. Aol Hig Azbe of#el 2k

Z

GO_0003674

% o] OWL-QLS] AfE A A POz 1
ol 2 5 el 19 6€ A9 Ay T B3

7 OWL-QL input

claad rela

& SQL Translation
Template Module 3
il

{ i

[ SGL. Translation || SQL Translaton

Template Module 1 || Tempiate Module 2
I

¥ 6 A9 A A

AR
W AP LEEA ooz MPE OWL-QLS
o2 @tk 49 9F& Ouery Parsing 28& 53 o
Al ea}a a@%g @94 vna& 2AsA Aok Ao

£4 T2IUe B 7195 98 &
99

5. 48 ¢ g% AT A

2 =RMe ¢ Agd i AHpzE vEsts
RDF(S), OWLYl thd AA Az=wz ouja 7|ye]
A9 3% 4 Y& OWL-QL A i~ g
A 2 FEE AN A AL ANE
o] BAT wel 1 F de LEEA 27|08t
dolels Z8deg A%, B, N FE25 F + A
on E3] g 475 AR &3tk &=
g AlE oM AHEE 5 e AY, AR BA,
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