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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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Fig. 1. Storage Schema of Related Works



AWE @ BAE 99 BAY A% 270 A2 2L Ae Az A 37
Namespace Resource Triple
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a17] Y8l 1" 23 2ol T Hlo|E& ARESk=t] 2]
glolEE gk AL o3 Zoh

O Namespace: HAHO|AS Li2[sh| 2[5 HIO[E2
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Fig. 3. Hierarchy of Class
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Table 1. Table for Class Hierarchy Information

cHierarchy
cID| cName | superClass | preorder | postorder
cl Person Person 0 4
c2 Author Person 1 0
c3 Artist Person 2 3
c4 | 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
I3 32 B3 9L o2 Sof Fehx 7o) AST2E
yepfa e}, o714 7 == tial 9] (Preorder) 9F $

H(Postorder) s2A4F] TAPEE UeAIA AE 2 &8
St A9le] |y A 39 dldellA] ek Hd A=,
S A 5 AR M) Foisn F9]9] gy =

e

3= superClass #te] A9l superClass #3 2
o™ preorder #e] Ale] A9 ZrETF 211 postorder Zk
o] Apilel 9] funt Ao SeaE BT Fow Hr) 4
501, Artist Fd|29] 319 95 HAdse 4o o
2 SQL A= ¥

ﬂll

SELECT cName

FROM cHierarchy

WHERE superClass='Person’ And
preorder>=2 And postorder<=3;
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F9 AEA 8 }‘5] ERler EaVEA= 3 o il B
/ERHE ZES fAek leBg AFTEE Wk
e HoE SQL 2& #AF Aololz xdsied Aels)
719 olFE Aol ATk ey, £ = oA ARk
cHierarchy/pHierarchy Elo]E% ©]83lH 71dslA A%
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£ =Rode Ao AE flsldd RQLE ARSI
RQLE 12812 do|H it ofje} ~7)n} A B7A| = A2
7} Vet AluiE] Aejojoltt,

RQL doje] A #g& 1% 49 2ot AR 9
3 RQL Z2l& RQL 34 (Parser) S £3le] Hlo|g] 29,
e~ Ao, ZaHE] A9, SFW(Select From Where)
o2 ERECh R Aoe 4 g #E
S SQL #AE AojZ Rigls|o] & i—“#fﬂ 373l A
AAG BAF dlofelwlo] o] AR o]
of el AFE At

ﬁw ol shte] el o] 7fo] AE HojE 1o
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ol 2%l (join) Ak Tzl HF | AnE A At

2. RQLel sSQL #H &t

RQL A= ©loly 49, Sefx de], Zaulg 49,
SFW(Select From Where) Zo|2 2742 4 3ith. dlo|g
29|, Sz Ao, ZauE doje AA tiide] 42 o]
B, 2, 9o Select-From— Where I24S Z
S @ dejolrt. # AelME= RQL oS SQL 2ol=
Wglel= WS Non-SFW((Non Select From Where) ¢k
SFW(Select From Where) 22 1proA] 71438124} et

HIoIE B

= RQL =mA =0 —
RaQL = —|,QA.| == 22 =24 —

e
= =g =
A Zolds|

= ZEHE 2o Z=TE|
b3 = -
f lmozp 2n Zo|H ez
7
\ SFW =g SFW
EEEESIN
SQL 21} SQL 29|

—
RDEMS

02 4. RQL Eelxzp|
Fig. 4. RQL Query Processor

2.1 Non-SFW & o| s}

» Gijojef e

tolg] Zeole Zole] A i dHoley) AAlsEe
dojelt}, dl& 50], 1% 59 #3} X7 dAA ST~
Artistel] & glaxE Fohs FoE RQLE 83 o
=9 FoAAM 9} Zo] s Fel 29 o]FS aulE 2H "t
Aol A A2 &rl¥ &rhol AAE). ojufjel 319
Fe 2ol &g JQAElAE Ao xFHT dHlolE] A=
ez o] Fo] FAR 1 37 Bhrg Fohs dolH 519
2= Fesleg a8 29 glo|E Sl cHierarchy
©} Resource H|o|E7Fe] Q1 dAste @ WA 4= gl

RQL Artist

SELECT Resource.rName

FROM cHierarchy JOIN Resource

SsaL ON cHierarchy.cID = Resource.cID
#& | WHERE cHierarchy.superclass='person’
And cHierarchy.preorder>=2 And
cHierarchy.postorder<=3

» SaiA Ho|

S~ Aoe Aol Ay I vl ANEE Ho A
TypeOf, SuperClassOf, SubClassOf, Domain 5°] %)

TypeOfs BlA2E Fu 79 Zx elgle el
Aoz 19 29 HolEA Class? Resource?] %8lo
2 g 5 gl

RQL typeof (www.culture.net#picasso132)

SELECT class.cName
FROM class INNER JOIN Resource
ON class.cID = Resource.cID
WHERE
rName="www.culture.net#picassol32’;

SaL
iy

SuperClassOfe o7 Fg2o] 49 Y25 T3}
£ Aoolt}, £ =7olA ARl cHierarchy Elo]&% o] &
slo] o3t o] 7kts] e 4= Q)

RQL superclassof (painter)

SELECT cName

saL | FROM cHierarchy

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

» ZZIE| Zlo
Zavje) Aol dele) 2o Tasle} P 2o
24 SuperPropertyOf, SubPropertyOf7} 1
SubPropertyOfe 0171 T2 ¥ 319 Z2HEE +
s Aelelth,
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Soulptor - T Soulpture
riwwavculture net# picassol32
2 mil seumLeEs guernicajpg
i 3 typeCfinstance) r3nmanv miu seLmLes o man.gti
oA TIL SELITLES
——————— *  sub{lassOfisA) rEwwwaculturenerodind24
—--—--—-B  subPropertyOfiisAl :5::::.::;::\:.mm-’cruciﬁx_iun._ipe
2| 5 25} ZEol| ChEt RDF 2laa J1E
Fig. 5. RDF resource descriptions for Culture Portal
RQL SubPropertyOf (create) SELECT X, Y e (A1)
WHERE {X:Painter} @p{Y}
SELECT pName P
saL | FROM pHierarchy
BNl WHERE superprop="create’ And o714 X, Y P8t sk velel W4o]n WHERE
preorder>0 And postorder<3 o) 3l [X:Painter) @p(Y) & ARA0lH E2)% 722

22 SFW Zo| vzt
RQL® SFW 2= SELECT-FROM-WHERE A=
TAEe] gtk SELECT HellMe Az groz vigkglo]o}

s W42 71€sH FROM Holde 224 (path
expression)< 7]€3t} 424 L ETE 25 wp2H o
wol] RDF/RDFS Z|Z ol 9le ARE ule} sjgle] o
<Ech. WHERE Aelle 2712)0] Sl 745 o714 71ed
t}h o & £°], Painter %F’/H#—% THolog sl TrHE

o] Foi(subject)®t Z2HE| gk (object)E T8h= RQL 2
o vg3 2o

sla Slth @pe ZEHE Wgeln X ZRIE]e] Fof
(E8)Z 2d 9] Subject) 1t El%lo] Paintero|® Y& Z2
He]Q] Fhobject) S VERATE

SFW A9lE SQLZ ®igkehe WHE ta 2ot A
A, Ae}Z SELECT, FROM, WHERE #¥°.2 JFt},
A4, FROM de] A2 o Z22 02 Fejgitt, Al
A, MRS Z42ke) A 24S SQL A= Wit} ofujd|
WHERE o] Z712]o] SQLe| Z7do| et JA|,
A3E SQL A9E gt olwe] SELECT 42 RQL
7a5et 22 ulgo] ul-gErt

%’4-‘4 Z'911 )& o liEcﬁ SQLE Wigls) B} X, A=
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SELECT pName
FROM property == (49]2)
WHERE Domain="painter’;

(A9]2) 9] A¥R= paintse|aL o] AL (ZF21)dl tiydshd
WHERE o] {X}paints{Y}2 ¥g@€tt. & Z2dE}
paints¥l EZE oA Ff(object) %} Z 2 E]Zk(object)
£ ke 2] = o3& SQLE wgksld vt 2t

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

...... (31_19/]3)

oA SAR (B)2)F (FoI3)E sk #F SQL
o2 Wghent

SELECT subject, object

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

WHERE property.domain='painter’;

SFW Ael= SFW 7|0} Aeojel SFW tlolg] Aoz

2RE 5 90

» SFW A7|o} Zlef

SWF 27)n} Aol Fejx, Z2dE, A% Ju, 39
o, 397} 22 ~7nf FH} o] 9= SFW Aejeltt,
th29] oA deojE Fe 2 painter? property® ranges
Tshe dejoltt. o] o= ¢4 painter S0 B9 2
g 5 Fol| o]l et property®t range® 27}
#hell ZgrAokett. whebr, Alg JEE Yell= cHierarchy
glol &7 29| g3 T YRS property
Hlo] &4 295k SQL A= Mgk},

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

SELECT property.pname, property.range
FROM cHierarchy JOIN property

saL ON cHierarchy.cName=property.domain
## | WHERE cHierarchy.superclass="person’
And cHierarchy.preorder<=3
And cHierarchy.postorder >= 1

» SFW Hojg] Ze

SFW tlolg] Aol SFW F4& 2t51 glomr Ao
o] A= as volH7} s = Aojolrt. 20001 ©] %
o] 143 museum g&29 GRS 3= RQL e o
=3 2t

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

SQLE wiglshe I 4, =4S Zels] &
museum (X} & SQLZ W} olwfo museum{X
2 museums EIICR 2= HAsE &= A
oulsly o]AL SQL & T Slsixe 28 29
2 =FA Akt A% 2de] class®t Resource H|OlE

& Algalof @t

Wo fr ro

SELECT Resource.rID

FROM class, Resource

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

the W2 FROM el Uelx] 424 last modified(y)
< SQLE Wgiit) o] 3Fgelr] WHERE 29] Y »=2000-01-01
2714)0] Whgey,

SELECT subject, object

FROM triple

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

And

rlo

npA ek A 2 9] T SQL 2ol Qe o
e vew 2.

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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e
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B =2olMe Ak A% 2]k ARgste] RDF/RDEFS
1S dlolgHlo]l~z P53tk 753 dlojEu|o] 2]
gAY GRS A7) 2lste] RQL 2ol SQLE ¥
She Aol A7) WM 7IHE MS-ACCESSe #&3to] 7
ST 7ol AHSE dlolHE a3 59] £3F € RDF
5L RDF 27|vhe] dlAlE AResitt. thael 23 62 &3t
39 RDF/RDFS #4128 ¥A1Q dlolElo] 2 753 vigolth.

L

%

=
=
A

o

ot

ot

cName

7| cl author
|c1o museum
| le2 person
7' c3 artist
|c4 painter
PID -| domain -| pName -| range -
person create artifact
paining technique String
author haswritten book
painter paints paining
sculptor sculpts sculpture
=71 Resource
il rMame = IR
www.culture.net#picasso132 c4
www.museum.ex/guernica.jpg c8
whaw.museum.es/woman.gti c8
wwww.Imuseum.es clo
anana cuiltira nat#eadind 24 -5
D - |subject - | property = | object =
| |t aurl paints &2
4“110 &ua title Reina Sofia Museum
IESE &7 last_modified | 2000-02-01 1l
= | |12 &7 title Rodin Museum
— NEEE &rl f_name Pablo J
4{114 &rl I_name Picasso
| las &S f_name Rodin
|| |t18 8us I_name August
s 2 sl paints &u3
»» i
D ~| cMame - superclass - | preorder - |postorder -
1 author person 1| o
| |c1o0 museum museum 0 o
|2 person person o 4
| le2 artist person 2 El
ey | lea painter person 3 1
aefl_|cs sculptor person 4 2
| |ca artifact arfifact ol
> |[ =3 pHierarchy’
PID -| pName - superprop - |preorder - |postorder -
| |P1 create create o 3
|p10 technique  technique o 0
| P2 haswritten  create 1| o
| Pz paints create 2 1|
_||_|Pa sculpts create 3 2
&||_|Ps f_name f_name o o
@o|| |pe I_name I_name o o
|p7 exhibited exhibited o o
| |ps title title o o
p9 last_modifiec last_modifiec o o
=
EE IR Fev; SR ]
HOIEAIE 27] B & sl

12| 6. RDF/RDFS2| 18 DB &&
Fig 6. Relational DB for RDF/DRFS

RQL A)50] ¥ E=2olA] A A9 27oke ALgt
o 758 voleulols oA SQLE WAHl] AelZ A
@)% A3k et 2o

‘www.culture.net#picassol32 2429
S Pl

RQL : typeof(www.culture.net#picassol132)
SQL ¥ ¢ A3 A3}

Q1

SELECT class.cMame
FROM Rescurce INNER JOIM class OM Resource.cID=class.clD
'WHERE rMame="www.culture.net€picassol32’;

7! painter
#|

Q2 : create ZEIHEY EHIE FIA L

RQL : Domain(create)
SQL W% ¢ A3 A :

SELECT property.domain

FROM pHierarchy INNER JOIN property
ON pHierarchy.plD=property.plD

WHERE pHierarchy superprop="create' And
pHierarchy.precrder==0 And pHierarchy.postorder<=3;

|person
| author
| painter

| sculptor

: painter F#29] range®} propertyE T3] L.,
SELECT @P, range(@P)

FROM {$C}@p

WHERE $C = painter’

SQL ¥ ¢ 43 A -

Q3 :
RQL :

FROM cHierarchy INMER JOIN property
OM cHierarchy.cMame=property.domain

WHERE cHierarchy.superclass="person’ And

cHierarchy.precrder==3 And cHierarchy.postorder>=1;

String

|f_name String
|create artifact
Ipaints paining
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H 2. Bt A|IXEIDH |
Table 2. Comparison of Other systems

DLDB Sesame RDFSuite (13) o7 = o3
282 Zolo] KIF, JAVA RQL RQL RDQL RQL
DBMS ZHARY A ZHAEAS A A
(MS-ACCESS) (Oracle 9i) (eXcelon XIS) (MySQL) (MS-ACCESS)
! i o | oaamae |ETUEE D usey
27n} Ze| ks ks ks =S ts
Q4 : 2000 °]Fo] A museum 2|49t GAE Vi 22
T
RQL - SELECT X, Y g FJHE AP 93 BH o2 saE Aluig o]
FROM museum({X}.last_modified{Y} &Aooz WA YFME LE2x] HolEE A0
WHERE Y »=2000-01-01 2 A7 2 AAag 4 9= A|xslo] Dasit)
SQL W& 3 d3 A ¥ =R2o|A= RDF/RDFS, OWL 22 ££24] ¢lo}
kU

|ETA
SELECT subject object
FROM triple, class, Resource
WHERE class.cName="museum’ And triple.cbject=="2000-01-01'

AR dlolejulo] 2ol A% 2 HAelr] ¢ 27)vp &

Attt Ak wlolepo] 2 27| vlel|M = AlSH
ol B o

And triple.property="last_modified' And H = Eﬂ ] ?‘ cHleralchyJ/} chleraIchy ZHO]—O]’

klass.ciD=resource.cID And triple.subject=Resource.iD; 1ot TRHEC AZHRE §8&20o8 HME 4= 9)

BT S g2 e 49 Ade BEE MR, 2, A

subject - object 7 ) Aol Aol RQLE A9 FAER yro] #AE
‘ ferd SN0 0 Aol M7 o5 T 7 AelM =
571260000701 So| EelE 2o tole] Aol ¥ v oplz} Zele
=], g 2uEe] Al dAlel B AuE

2. Hlm Hot = SQL TRoR sl AuEs & 4 9l
B 12 g A28} 71sHA B ATk = =M E 2EEAE A9 A vlole ]* 27
2rh B A A AeE 3 9l dlo]Elu]o] & A]2E] SotaL ol 2k o] A2 7= Ak 5 7det
oA 7FE Ao A E Y] AL m gl A3 AlzElz 71541 BlaE g A& d7 HE st
Wlo| A2 AMgEl 9lom B3] A=FH 74 Alo) pLDB W% FFele B Alzslet Aef Ao Aes vl w4

 Sesamee] AFoIE AF 727} 219 309) 72 ohe A7k Al ofek A,
Zolyls FElo] HiEEm, RDFSulte/] A9oE Pre

XML #4158 B3] A FEE Haske dol vlsl] &

Aol A= AQket cHierar chy/ pHierarchy Hl°o]E< AM&-

lo] o] SQL RoE A% HHES ANE F ITHIN.2

Ax), =g (13) A7) AfdMe E8lE2 149 RDF

gloefof] et Aotk Ahs e dlof Hgld B A=

Sl Bl AlS 729 2L 27|ulel] A AlE A

g A7t 7kssitt
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