RE ARG Bk -
£14% $1%. 2009, 1. 2009-14-1-1-5

S| 2 RAE 9I5t BAIY AE A7|0p MA W "o Ha| 7|y

ol & m*

Design of Relational Storage Schema and Query
Processing for Semantic Web Documents

Lee, Soonmi *

2 5ol LEEA FAle o] F7lsla 9
E274 dolelE aaE g A4 9 A9 g &
gt £EZ4] oj9l RDF/RDFSE 7)ite g sl Aln d

A8 A A% 2712 AR 5338 A 1 270k AlF RS ERHoR AN £ gsE 4
Alsled Ao Helel AEAE F7MIIT B £ =RolAe RQL AlWE 4o g SQLE ¥l dojg Agjst
€ W7EE 71<8 MS-ACCESSE AME3le] dojgjHle] 28 74 2 733}, 78 298 5
Edoll 719kt wllole] o] vt ofe} A7|nh} AlFg R g Aox zhdsA SQLE WEES & 4 glth

3:0
o e e
=Y
=
iu)
e
lt
g5
it
rJ
2
ot
=
o
ki)
I
o
N
k-3
2
N,
)
fd
o
L
i

0

olf‘[l i
®
(
1,
s}

Abstract

According to the widespread use of ontology documents, a management system which store ontology data
and process queries is needed for retrieving semantic information efficiently. In this paper I propose a storage
schema that stores and retrieves semantic web documents based on RDF/RDFS ontology language developed
by W3C in a relational databases. Specially, the proposed storage schema is designed to retrieve efficiently
hierarchy information and to increase efficiency of query processing. Also, I describe a mechanism to
transform RQL semantic queries to SQL relational queries and build up database using MS-ACCESS and
implement in this paper. According to the result of implementation, we can know that not only data query
based on triple model but also query for schema and hierarchy information are transformed simply to SQL.
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Namespace Resource Triple
nlD| nSpace rID! ns rName cld tID | subject | property | object
[ [ | [
QA~E A HlolE
2717} Bo]
] Property
cID cName pID domain pName range
| 1 l
cHierarchy >( pHierarchy
cID{cNarmie | superClass | preorder | postorder ||pl pNarﬁ su}erProp preorder | postorder

13| 2. RDF/RDFS X&2 ?ist Ho[Elio|A A7|0}
Fig. 2. Database Schema for storing RDF/RDFS
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Table 1. Table for Class Hierarchy Information

cHierarchy
: . ,s‘upelfCla‘ss :l;;jéks‘tfb"rqgrﬂ
cl Person Person 0 4
c2 Author Person 1 0
c3 Artist Person 2 3
cd | Sculptor Person 3 1
cb | Painter Person 4 2
c6 | Artifact Artifact 0 3
c/ Book Artifact 1 0
c8 | Painting Artifact 2 1
c9 | Sculpture Artifact 3 2
09 38 B8 TPE dz So) T 7o) AZTRE

VRS QlT}, o714 2k o) el A9 (Preorder) & ¥
A (Postorder) A1 2MAE thSAA A% AR &g
Yt A9le) A w9 oA 39 Hd exE,
FHZ A $5 £ 2 I BojEy F9)0 dnge =
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22 W37l Yo ¥ 19 cHierarchy Ho]E9A c1~
b dF=E I8 39 Fea AF TFRE AT Yot
superClass Brole #lle 249 =5 Az
preorders} postorder BEolE A9t F9) ke z7 A
3t} cHierarchy HlolE-& AMR-ee] 319 SellaE 74
3= WS superClass #to] A9 superClass #d 2
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SELECT cName

FROM cHierarchy

WHERE superClass="Person’ And
preorder>=2 And postorder<=3;
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SFW(Select From Where) 292 £72 4 Slc}. dolg
29, F~ 29, Z2HE Foj= A tiido] 47 wlo]
B, Z¥2, Z2HEloln Select-From- Where 34)% 3
2] g oot # HeM= RQL 29E SQL 2=
A= Y-S Non-SFW((Non Select From Where) 9}
SFW(Select From Where) F2l2 vroln 7lg3tuAl gt

HoE By HiolE
2oga
RQL B} | RQL g3 82 [ agx
T saass [
A ofuE|
z —
° ZEIREY| memel
¥ gz | 2 Bowss [
2
X ; SPW HE SFW
EEEEE
SQL 23 SQL Eof

.-
RDBMS

I8 4. RQL Eelxz|
Fig. 4. RQL Query Processor

2.1 Non-SFW Zeo| &t

» Ho|e] Hef

Hlolg Aol Feje] ARE 2ia Hole)y} FALE
Aeloltt. A& 5o, 18 59 E3l XF AN Fgx
Artistol 48 2AAE 3= Aol RQLE E¥EE o}
<o) Foel Zo| P Fefxo] o] FL a2 29 Hr)
Aol A] ARz &r1F &r5o] AT oldd] &9
Fejxo) &3 AxE2% ATl ¥EHT dolg Fole
Zejz ol Fol FAR 2 #F BlAaE TR Aol §9)
E=AEx gastng 17 29 Hol& Fol|A cHierarchy
st Resource Hlol83te] 21 Aoz wghAgd 4 gict.

SELECT Resource.rName
FROM cHierarchy JOIN Resource

ON cHierarchy.cID = Resource.cID
WHERE cHierarchy.superclass="person’
And cHierarchy.preorder>=2 And
cHierarchy.postorder<=3

» Zajia Ff

Fejx Aol deje ARz ZElart HAEE RN
TypeOf, SuperClassOf, SubClassOf, Domain 5] lth.

TypeOft &2E F1 239 Ed elRlE Foke
Ao 2A a7 29 HolEA Class® Resourced] &1
2 ¥gd 4 9ok

SELECT class.cName
FROM class INNER JOIN Resource
ON class.cID = Resource.cID
WHERE
rName="www.culture.net#picassol 32';

SuperClassOfe Fo1d Zexe] 34 FP=& T3t
£ Aot} B =Ed|A] AlgHg} cHierarchy BHlolE-E& o]&
3lo] ohe3 2ol 7Hds] 7 4

SELECT cName
FROM cHierarchy

WHERE superclass="person’ And
preorder<3 And postorder>1;

» Z2uE| Ao
Z2vE Aol Ao A9z T2yl AaEe do
24} SuperPropertyOf, SubPropertyOf7} it}
SubPropertyOfe 12 Z29E] 31§ Z2HEE
3= Aot}
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=Portal Resource digri;\ﬁcns;*

typeliinstance)
W sub{lassOiish}
s »  subProperty0Hish)

TR N
By Painter pan Painting il
<Portal Sthemk,g i A i /

P

- “oil on cavas”
fechinigire - z
{

“oHl on cavas™

rivewvoulurenet#picassol 32
T 2N SELHTLEN QU B NiCa jpg
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rSvmmvouiwrenet¥rodind 24
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8 5. F5} ZEo|| st RDF 2|4 JkE
Fig. B. RDF resource descriptions for Culture Portal

| FROM plierarchy
# | WHERE superprop='create’ And
preorder>0 And postorder<3;

22 SFW & eof Hst

RQL®] SFW "¢& SELECT-FROM-WHERE 2=
T8l vk SELECT ZelMe Aa} ghoz wighgojo}
3t WEE 7lesle FROM EolXE  A22(path
expression) & 7|&dt} F2AL EfE TZE U2 o
ol RDF/RDFS 2= Aol 1= A2S wha} sfelo] o
S8t WHERE Aol 274¢] gl 2% o7lq) 7144
t}. o2 E¢], Painter ZYLE EHgloE = T2 g
9] Fol(subject) 9} Z2HE|Zk(object) & Foh= RQL &
& v 2t

SELECT X, Y
WHERE {X.:Painter}@p{Y}

(1)

A7IA X, Y& T3taat 3ke Hlole ¥gels WHERE
Ao 9l {X:Painter} @p{Y}e AR2eln EBZE 122
g ot} @pe TRHE Higoly X TZHE|Y Fof
(E8)E »d9] Subject)ld] Ele] Painterc]® Y& T2
HEl Z(object) & ViERATE

SFW d9g SQLE Wghshe Wyle ohgy 2o,
A, A2E SELECT, FROM, WHERE ¥¥°¢ 2 et}
£, FROM A9 AZ4E v Az2o2 2o 4
A, AR 242kl A 24S SQL Ao ® Wgich oujd)
WHERE 29| 714o] SQLe 74 T3ET JA,
AR SQL A E 203t ojuo] SELECT #& RQL
7259t 2& o] tgdrt.

He] (HADE =2 0] SQLE g 2 $4, A=
2)8- Bajsled AL (X Painter} @pE SQLE WA o2
3} o] Erj¢lo] painterd! ZEHE|E Fah= AolFo] "l

A
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SELECT pNamme

FROM property
WHERE Domain="painter’;

...... (;gg}z)

(22]2) 9] 2= paintsoli o)3E (A1) dYgsH
WHERE #e°| {X}paints{Y}2 ®¥€ct. & Z=29ey}
paints¢]l E2|E EolA Fo](object) 9} Z2HE]Ft(object)
& 73k 20| HY o3& SQLE ¥ vy 2t}

SELECT subject, object
FROM Triple
WHERE property='paints’;

...... (A2)3)

oAl gAZ (2e2)3 (Fel3)E s HF SQL
Aoz HgHn

SELECT subject, object.

FROM property INNER JOIN triple ON
property.pName=triple.property

WHERE property.domain="painter’;

SFW Aol SFW 27wt Folel SFW dlo|g] Aoz
e i

> SFW A[o} o)

SWF 270} dee Zd&, Z29E, A% FE, A9
o, F9% 2 270 AR BRo| gl SFW Aot}
o3¢ A Ae)e Ee2 painter?] propertyt rangeE
Tk Aot} o] Aol 4 painter 29 9 2
W2 35 Foll o|Eo] e propertys} range® 24
el TAAcke), wahr, A% FHE vehllie cHierarchy
Hlo| &3 Z29E]9] Fodn} 39L& JERNFE property
Hlol5& 215 SQL Fel= wadn)

SELECT @P, range(@P)
FROM {$C}@P
WHERE $C = 'painter’

SELECT property.pname, property.range
FROM cHierarchy JOIN property
ON cHierarchy.cName=property.domain
WHERE cHierarchy.superclass="person’
And cHierarchy.preorder<=3
And cHierarchy.postorder >= 1

» SFW djoje{ E<|

SFW dlol8] Aol SFW F4& 253 oA A9
o] AAz 22 dele)zt FAsl e defolrt. 20009 °1F
o] 234 museum 229 2RE P31= RQL A= o
&3} 2t

SELECT X, Y
FROM museum{X}.last_modified{Y}
WHERE Y >=2000-01-01

SQLE H#sie FHL 4, ARAE Bl 4L
museum{X} & SQLE W&t ojdfd], museum{X}+=
272 museum? BYUOR Zte Pang FESE AL
ofmale o)RAE SQL Eo® FAI] Hsie 13 29
B =Bolx Ak A% 229 class9 Resource HlolE
< AMgsjof gt

SELECT ResourcerlD

FROM class, Resource

WHERE class.cName= 'museum’ And
class.cID=resource.cID

t}s @AZ FROM 29 YnR] 224 last_modified{Y}
£ SQLE ¥k, o] el WHERE 29} Y )=2000-01-01
2714]0] wiedgr},

SELECT subject, ohject

FROM triple

WHERE property="last_modified’
object>="2000-01-01'

And

sk} w2 9] % SQL AelE 2lsk) de A5
e test 2o,

SELECT subject, object

FROM class, Resource, triple

WHERE class.cName="museum’ And
triple.object>="2000~01-01" And
triple.property="last_modified’ And
class.cID=resource.cID And
triple.subject=Resource.rID;
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2 =RoAe AR A 27|vlE AMgsle] RDF/RDFS
EAE dofelyolaz p&adtt 758 dolEulo]Ad)
B ANE HEE HAsl7] 95k RQL A9 E SQLE ™
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RQL 3950] & =24 ALY A 27h1E At
o 759 dolehlolx oA SQLE. Wslel WelE A
e

Q1 : ‘www.culture.net#picasso132 #li2el Fegia
B9 Fale.

RQL : typeof(www.culture.net#picassol32)

SQL ¥ 2 43 2o .

SELECT dlass.cName
FROM Resource INNER 3010 zlass OM ResourcecID=glesscID
NVHERE riame= wirve Culture. net¥picassc 1327

Q2 : create ZEHEQ EHQlE T3 L.
RQL : Domain(create)
SQL Hg 2 A3 A9

T proy
WO Hisrarchy ININER JOHY property
O pHisrarchy plD=property pid
WHERE pHierarchy sugerprop="create’ And
pHierarchy preprders =0 And piilerars

Q3 : painter F#29 range9} propertys T3 L
RQL : SELECT @P, range(@P)

FROM {$C}ep

WHERE $C = 'painter’
SQL ¥# ¢ 4% A3 -

RO cHierarchy INMER JCIN property
O cHierarchy came=property domain
WHERE cHierarchy superciass="perion’ And

cHierarchy precrder<=3 And cHierarchy postorders=1;

L
gdiy_name\ k igty?hs
. fpame String
E create artifact
| paints paining
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KIF, JAVA RQL RQL RDQL RGL
L WA A 2 A
(MS-ACCESS) (Oracle 9i) | (eXcelon XIS) | (MySQL) (MS-ACCESS)
e s | masge |PETFR ueen
s s s ks It5
Q4 : 20001 °F TAHA museum BAxe} GRS Vi, d2
T3 L.

RQL : SELECT X, Y Ags AR ANs98 2xog s AuiE Yo
FROM museum(X}.last_modified{Y} AN&Ro WAy JHiE LERA HolHE ERHo
WHERE Y )=2000-01-01 2 A% 2 A4 5 Q& A2Ho] Basi

SQL & % 43 A3 2 =Fol4E RDF/RDFS, OWLY 2& 2824 oo

£ #AF dojeiuo|xol A7 2 HA] Y3 27w =
v trlpte class, Resource 2% ]ﬂ%}du} Z'“ z‘ﬂ- Eﬂo]ﬂ"ﬂ]o]/\ & 7]”]'0“1‘1“:‘ 74]%;8‘
HERE class, ;‘;‘j:‘;f;?;é{“&“gﬁ;gﬁi?mb- 2000-01-81 l BE 93 o8l cHierarchy® pcHierarchys A<t}
feass.ap= } A o E 29 Z2HElY) ASHEE F&H02 AR £ ¢l
‘ =2 AAee] Aol Al BEAE FMAT. £, AR
g 4 #o <ojel RQLE A9 /FIYIU=R o] WAF
SQL A2 WA 7| o]& T 7H AFelA &
% %ol BRI F2el dole) Aol ¥ W ozt Fohs
B, =69, Feart T2aiEe A A B AU
2 H|m H} Aelx SQL FROZ e Helge ¢ 4 9
B AT g AAdy 7 s BH3 A ¥ o3 E =RdMe LEZAE T #4E ]EM]"] 27)
2th B Q7 g 4w goleuo)a Alasl 2 FFE THR o) A A A JYE A% R Tt
o4 713 AN Yel AHgH T Y BAR wlely I B AXER JIEAR Mg & S 97 wAZ da
o8 AMgsta glom 53] AZPE AA Ao DLDB AT el B Aosiz Al Az TS
U Sesame®] Aol A% 727t BojASE o9 prg e DT ARelok Ak
Folyl= FElo] ¥MEE |, RDFSuited] A$ol= ¥E9
XML 4 & B3l A FEE FAAsRe do visle] &
A7l & A cHierarchy/pHierarchy €|o]E-g ARS8
3led 3] SQL #o 2 AlF ARE HAE 4= ITtHIIL2
Fz). B (13) A7) Afire EElZE EHE RDF
dlolElel] #3 vt A= dlol vjdl) £ AP
2 "ol A 729 22 AF|vjo] #Ag AldiE] A
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