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Mapping OWL Ontologies to Relational Database Schema
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Abstract By analyzing existing ontology storage schemas and relations between the OWL ontologies and relational da-
tabase schema, the formal rules of mapping OWL ontology to relational database schema are developed. On the basis, the
design priciples of ontology’s storing sechma in relation databases are given. A new storage schema is hereby proposed
based on the principles. According to the characteristics of QWL ontology description language, the semantic informa-

tions of the ontology are stored in multiple relational tables. As a result, the schema is more understandable and stable.

Furthermore the schema can increase the query efficiency and be suitble for storing middle scale ontology.
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KR FOR A T B VTR R BT IR 2 1B (6 R R E A1
FEAEA LT, 2 AR RS L R

2 OWL Lite

B Y Web A4 K1EF OWL B =AT1EF OWL Full,
OWL DL il OWL Lite, OWL Lite & OWL DL fy—/4~FiF
FoH TSRS SAT A3 T REMIF A& S HAHM A RTE
EHHEE, OWL Lite #<F 5 OWL DL —E 138 LAK, /&
VFHEBRMLIEAT HE B LU LRIE AT S A #E . OWL Lite J& OWL
DL §f8j $ARAS , % F RDF 3810 (a2 B M R AHAS 5 g f
FIA — 2 A AR PREIN

OWL Lite fIF9ia]"" 145 .

(1) 2 (Class)

owl; Class Fl & X 2., OWL At FAEHEKN TR,
QT —PEIRRF (B URD s Q@83 A2 pME ;O
T RHAT ;@ AR RN ERIE: OBEI P M ER I E L
Y @ — M EMAINERE, FRMBFRAIXFRN—K
REZZ,. OWL Lite RXHEO.Q. @RI X EHKE,

owl:subClassOf #iR2E > MR R K F .

owl; equivalentClass /R — N RZ R T 55—, i &
DHR— B, TEET ARG B RLELE,

owl:intersectionOf FRBIFHTLEWZRE L —1F
%,

(2) B (Property)

owl:ObjectProperty -5 £ B ¥, A TR S5% 2>
i)

owl; DatatypeProperty Z& /R $( 15 35 R ¥, F T #i ik X5
S 5EERMEZ AINER.

owl;subProperty #RBHZ EKNEXR LR, ZH-TRE
HES - TRENTREME.

rdfs; domain /R B HHE UL, BRRE T EHEMERTE
[, BVE R A TR I,

rdfs: range 7R BV, B RS T /&t {E &9 AT BUE
b= 8

owl:inverseOf #HARMMER N BHZ M KR, RRH
MREE R, '

owl: equivalentProperty 75 J8 MR 2514t .

owl:Functional Property 75 B 508 M, ¥t & — MK FE
BRY F REA Y AR RE.,

owl: InverseFunctional Property 3/~ i BREUB M, IE 1
REURHMR .

owl; TransitiveProperty, owl: SymmetricProp-erty 453
RBHERAERE X,

owl: allValuesFrom BH¥MI{EAR , BB — P AFREK S —
AR — B L B B R, d A A — AMEEE owl:
allValuesFrom R HR T —MNEZHK, KA NMERB
{EARIER B T 2R 2 AP sl S 6 s SR T BB 2 IR I 3
HE.

owl:someValuesFrom BHERHEAR , BB — P AFE Y
—AEB RN BERCERRE B, —EE owl:
someValuesFrom fZ SRR T —MEZ 2, A MR
KBHEZ DA —MEREM RN — LR RIS
P — R .

owl: hasValue BHMELE, B — M ARESME v
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BRZ T v BE AT LA — MR il DL — 3. — 1
#% owl:hasValue IARBR T —ME B, XKV HETE
MEFHEBHEZ A -TMEEEL RS v SN (E
AT AR AR RIED .

owl: maxCardinality, owl: minCardinality , owl; cardinality
Sy BRI EA RN ER AR MER AR, /£ OWL Lite
H HIBE HAEN 0,1,

(3) 4~ (Individua

owl: Thing AI 2L F 58 LMK,

rdf; type AT LAF FI6BI 3 MAR T B4~ 2,

owl. AllDifferent 3% 5 25 W A A

owl. differentFrom 75 B — AN M& 5 HE R MEATRHFE.,

owl: sameAs 7 B BI~/MA ZHEH

B8k, OWL Lite BALHE— L Fl F RRABMEARE B %
& B 1E)

3 EBETFXEBIEEEM OWL AEHNAE

3.1 Fs{4L#ik OWL #1 RDBS

KRB A A ZER AN, AEREENE
AREMMEEEARAE S, EEAREXT REEN
S0 BT MCHBER RIS, ER A RE X THESUE
TR EAER, S R RAR SMBAR BEARE, X
RBPAEERA £ RBIE R, A SERHYE A SQL DDL (%
e SUB B E X R RZBIEA, RAXMERARK LR
BB A WAL 2 R, T MR RBIBER
SQLIEE .M H SQL & & REARHELL.

OWL ik iy B &L B — S AT, 2]
A8 2t S SO, (A7 6 M S R s Tk e o T A s
RUAGSCHR TR ISRI R T R 3G 6], 83T RDBS,OWL
HINEEXR”,BEME. 7E OWL PR TR ARX RN,
WRAE TR X 27 MIE T AT, th A B AT JE M 1 eR 3K
. BHRZEN  TREMENBESE.

AEFREFRR OWL AR F] 36 25088 B2 B i 5
), B P T R .

EX 1 K ERBIEEE K (relational database schema,
RDBUSBIR B — AT R = { Name, col, records, PK,
FK,Check} y ¥ Name 48 P, col ERTPFINES, re-
cords TRPINICRESR, PK BEN T8, FK E R0,
Check JRAHFEA

Name: 8 F5E Name E— B REA, HEBHAHTH
=#AEM: Name = ET U RT U DT, ET BEEERH
B, B DTN EMAT =L BT GO 5 T RTHIR
MR RPN RT RERAELHNES. B-1TBKA
F WAL S — BESTHIBBEAT GO ), BTG IR T ST AR R] e
;DT REEAR AL ES  BNEIRAKR & R DBMS B L
AR L, TS SR N BUETEE .

col FHFIE, V1€ ET U RT, 8B — A R FEZH

& col (1), HENH c€Ecol (DA —MHEHTE L EHEL
&) datarype (1) € DT {i BT HBUETEHE.

records: RMTBICRMER.VICET U RT.#A n
(n = 04~ record € t, [ records€ () FRF t WITAICE.

PK.®MEM#,V:€ET U RT FANAE R PK
O, HABME—PE T ¢ HEFTLHIEHE, BE A PK (1) € col
OUEHHRE L ER A THRRAFENAE LT, B4
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PK (1) Seol (D (W TEAER TR, LAKREERAF AN
FEAEH.

FK: Mg, Y1€ET U RT,t WEEA m (m = 0O)Nohg;
BN FK (5,r) Ecol (OB FEMSTAFR r € ETHE
Buysh, FK (¢,7r) €col (DR value (FK (2,7)) S wvalue
(PK (m) U {mull},PK (r) Ecol (r), value ( % )FTR“*"”
FIME .

Check:Check —HH AR E A, W LUE /R38R H 258 R
#i, Check (P)Fm#t ¢€ET U RT) HEFAC records

() W2 IR 1B P,
EX2 — N OWLAEKOZE—-PJ58H 0= (ID.

Axiom) ,J

ID 2— A BRI OWL $RiRAF4E » By B B9 A #H 3Z R g A~
FHEEN.ID = CID U PID U ITID \J DTID,

CID RAWRRFE, & AT 2 LM 2R 45 147,
EHWNHE XK, owl; Thing 1 owl; Nothing, i & Z I E
KPR, FHERFTA LN T, BN &0 A E, £ owl:
Thing #%b,

PID REHARRFE , B E AK€ XM 2R ERR
. EVSANENTE BB B AR IRAE DPID fxd
S B MARIRAFE OPID, DPID & A fha L AIBF A BEE
R BHARIRAF ; OPID 8 S A E L T AR R B AR RAT

ITID B2RARRFFE, ©aES A4 IE L2k
FIARIRAT

DTID 283X BN E, 8 & 4K B H i XML
Schema f 2 LB L RIRIRA

Aziom B— B OWL AHE., EH=1FHEAH
M THHEK Axiom — Caxiom U Pasiom U IAmien

CAxiom RN B, @A e X+ L,
PAziom RBIEABE, WG AR E XN ERBEL .
IAziom B MEAEE , O & R EFFTE X &R ML,

B, FHEAR subClassOf (c,d) € CAxiom FNhc B d
BT 2 s equivalentClass (¢od) € CAxiom ERI c MIMNEITF
55— d MSNEHE; disjointWith (¢, d) € CAxiom
TRE WSS S K d BSMERA R ; sub-
PrpertyOf (¢,d) € PAxiom ExRBM c BB d T EMH;
equivalentProperty(c,d) € PAxiom gtk c 5t d &
] BEER & X 2K domain (p) € PAxiom ERn# PE
DPID |J OPID HE X ¢ € CID, W domain (p) = ¢;J8
HEHMEI LR range (p) € PAxiom FoRE p € DPID 14
WK dt € DTID, W range (p) = dt, % PEOPID BHE 2 ¢
€CID. N range (p) = c: EKELAR functional (p) € PAxiom
FKk PeDPID 2ZR$B . B p % range (p) P EUEME—:
BT AR inverse (p,g) € PAriom #2 p,9€ OPID,
domain (p) = range (g) H range (p) = domain (g) ; sameAs
(¢, d) € laxiom FRME ¢ 5K d B F— & different-
From (¢,d) € laxiom &R Mk c,d RRM,

3.2 OWL 5 RDBS BYHE& XS Kz 3¢ 78 FRRR & %111

OWL A4k ffi F XSD (XML Schema Datatype) S A% #2
HARICY T 43t E] AR AR A R Y A B (E B A
ARBPE RIS H 2, TE U HE: data, datatime, decimal, inte-
ger, time, boolean, float, int, negativelnteger, short, long, non-
Negativelteger, string, nonPositivelnteger, positivelnteger %,

B PO RS RUER AT LA E AN SQL AR i B AR 2K B 0 1
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B MR E N B SQL ARMEIELER, Rid #
kBt A 1 i — A~ BB 295, AR A 7E SQL A BRI R A 5% L6 4K
#EXRBT ., Flan—N B A BEA positivelnterger BUETE
L, ZEBET R SQL BEEE SUET TR T 2 X —1 int ZHE
A ZSNEEXT A S — 2K check (A>0), R1HIHT
OWL IES 5 SQL &5 WEUEER UM KR,

#1 OWLHREAS SQL HIER LRI R R %

L& OWL ¥ X 8B B8 E SQL +F i KA
B BB A xsd; date DATE
xsd: time TIME
xsd; dateTime DATETIME
AR xsd; boolean BOOLEAN
FHEA xsd; string CHAR/VARCHAR/TEXT
EABER xsd: decimal DECIMAL
xsd: integer INT
xsd: short SMALLINT
xsd: long LONG
xsd; float FLOAT
xsd; double DOUBLE PRECISION
HEHER xsd; negativelnteger INT + check # 3%

INT + check # 3%
INT + check # %
INT + check # %

xsd; nonNegativelnteger
xsd; positivelnteger

xsd; nonPositivelnteger

253 % OWL AKRA 4087 A B Xt OWL A& f16 R BIE
PR ARSI R AL E X, T8 HY OWL Ak 5 X R EiERE
BB TR ZEIMXT LR, K 2 iR,

#*2 OWLAAHHIERS RDB Schema FHHISTR X X K%

OWL Atk p T & RDB Schema ¥ i 50 %
* A%
UEA RN SR MR XA RN ELEXRF1:2]
REXM. #XBEXA REMB G EABBEA
PUEA 0 2 SR B g XA B M,
A —_— E3EX {CAR - EX- N (ES S EL )

X AR RA MM A B
A H, #
% At SR A range HE B ARk

EALSXBHEHRTRE WL AR L AMPHEY @5, AT RIR
(BHTFX HTUR K B R 2Ry~
MECBRARX BB ) BB R B BR WILRAT X sl s 1)

BT ERAXRMX R, T RATBR IR ETF O EEE
SGERFRIN—LEEE, BEE H OWL AKX 2 e
RERBIBRETN . S T 7 E R BB, 5IA LA F R B) i&
.

(1) createtable (name, pl, p2,++, pn): QI E — P& %K
name )3, JBHEFNE pl, p2,+, pn,

(2) getName (id) :Jt OWL A&k O FARRBFH & F. K
FRRIH{E .

(3) getType (1) : BU5 XML Schema % #E 25 B4 A X 7
SQL #HEAA,

(4) getTable (¢): BU OWL Ak O fh2& ¢ X R7fy % B8
BEEAR TH%E, 8% cc CIDMRiWFERRE : €ET U RT,
i getTable (¢) = ¢,

&xF OWL g2 BEMAME, TEHAHR EMRIARAEK
B B Y B 00
3.2.1  FukAHLR

(1) Ve € CID — (create ( Thing, className, cURI-
namespace, cCURIlocalname) € ET |J RT A PK (Thing) = *
className” € col (Thing))
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Sf—A A4k g 37 K Thing, XX T L& WRBENA.
className, URInamespace, URIlocal-name, subclassOf, H &
className g T4, ¥ Fr & 2 B 5t A% 1 36 A998 5% , subclassOf
R—NBI A RMAME, KA YT B, LUR Y
EKZEIMNBRKE. WEHYTEHEHEE.

(2) Y c€CID — ¢ = getName (¢) A create (¢, individal-
name) € ET |J RT.

i OWL Ak A48 B By 56 R R A P i —
A%k, BRZ 52X 2HR, RHEN—M1MEES] .

(3)Vcl,c2€ CID A subClassOf (c1,c2) — t1 = getTa-
ble (c1) €EET At2 = getTable (¢2) € ET Adp= getName
(PK (i2))€Ecol (t2) NPK (11) = dpANFK (11,12) = dp

# OWL A fh e ] £ c2 iF2, WALEK ol 3Phrk
I — 52 2 X R FEEIR 51, IR S i
F 0 FaeFEIRH e R — MRS 2 XPERA E R,

AR 7E OWL H BT A 2K E % E A2 owl: Thing #F2%,
B LA St BT 45 B 3R AP AR BLZ I I — 3] (B2 ) Ry S 5|
Fi% Thing ¥ £,

(HVYC=ANB €CID— t3 = getTable (C) €ET A1l
= getTable (AYE ET At2 = getTable (B) €ET Adpl =
getName (PK (2)) € col (¢2) Adp2 = getName (PK (23))
Ecol (:3) NFK (£1,:2) = dpl AFK (¢1,:3) = dp2

X F AR R R R Lk C = AN
B, 7R C Fixd i R PR IEE A B, X B8 151k
SHSMEST RIS A XN R M B MR R EE, Fadh
FERCREAEEXEBWZE FTULRE CHBRELABIY
T8, XUHFESE FE KB (O SEFTHEB AL,
3.2.2 BrrmsALn

(1) (VY dpEDPID —>a = getName (dp) € col (getTable
(domain (dp))) Adatatype (@) = getType (range (dp)) €
DT

W AR — A BEE R B M B A SRR R H o S
Bkt BL 2R W5 B R A R S e B

(2) (Vdp€& DPID A functional (dp) A ¢ = getTable
(domain (dp)) €ET U RT A —-3PK (2) €U () — €
ETA PK (¢) = getName (dp) €U (»)) V (V dp&€ DPID
A functional (dp) A t = getTable (domain (dp)) € ET A
3 PK () €col () — Unique () = getName (dp) € col
@ :

B AR R BUR M g HE U R R R I F R,
WFRRIARHEZRCEEA 8 NAEFER M X
.,

(3) VY op€ OPID A tl = getTable (domain (op)) €
ET N t2 = getTable (range (0p)) € ET — FK (11,2) =
o0p€ col (t1)

e A b 51X 2 Rk U A e SUIBT Yo Y A7 S i
LMES | AT B 2 B 4.

(4) Create (PropertyTable, propertyName, property-
Type,domain,range) € ET A PKPropertyTable) = proper-
tyName

#y—5KRYER PropertyTable, #§ OWL & {keh i 5 /B
PEB B R IE R, ZREA TG BHER O BHEER
(IPRIEBRHERN R BT RBIE LB R ) & L do-
main. {H 12k range, KA @Y Z R R M 34,
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(5) Create (Property_relation, propertyl, property2, re-
lationtype) € RT —» FK (Property_relation, PropertyTable)
= property2

B — oK R B 4 H 3 R 93K Property_relation, %R
1 & #9531 propertyl, property2, relationtype 53 IR /RIB 4 1.
B 2 R AR, HATHB X REEH sub-PropertyOf,
equivalentProperty , inverseOf , 73 5 2 7 J& 1 property2 J& prop-
ertyl IALJBYE S BB, property2 £ R R KIS
.M A E— MBS R RPN BN A, I
R A bRk R BB BUL R R DR

(6) Create (Property _Characteristics, propertyName,
transitive, symmetric, Functional, inverseFunctional) € RT
—> PK (Property_Characteristics) = propertyName

37 — KB M fF 3 Property_Characteristics, I 2
E %) h Bt 4, transitive, symmetric, Functional, inverse-
Functional, ¥ & @k B X EERHAE B N 2 2 AR BT AR
TR B A 7T .

(7) Create (Property_ restriction, className, property-
Na-me, restrictionType, value) — FK (Property_restriction,
Thing) = className A FK (Property__ restriction, Proper-
tyTable) = propertyName A PK (Property_restriction) ==
(className, propertyName, restrictionType)

BN — KB AR K, KB A Property_re-
striction, ZR A FHWBHFIERE  BHES , ARKB L FH
RAFE, WERAILERIXESBHRZAINERE. K
o, KZ s, 51 Thing R ER, BB B A~ ME,
51 Fl PropertyTable ) 48, ;X S MEFH N _E AR AE I
BREBIREN—-TEEER.

3.2.3 MRuSHLA)

(D) AMARBET R K g 2 B 3 B R 1T 5% .

(2) Create (Individual_relation, relationType, classl, in-
dividall, class2,individal2) € RT

AME 2 18] 8 5% 2 F 2 “Individual_relation” #3R, ik
WIENFIE LR LR K 1. MEL 1.8% 2. M4 2,
BEJ, X ZERE . differentFrom F1 sameAs, differentFrom 3£
HAB A ] (AllDifferent R —E BB - MEZ EIHEH
AELBEHTFRREXRABRR OXR MEERE TR
MER R EZAN IR E, A differemtFrom F£77) 5 sameAs 138
B Indvldl 5 Indvid2 8@, ¥ & MMEPEA ERXERHN
ARG BN T %

4 @

FEBET Java &, FAEELBZEH EH jena™ I
B ERH OTLIBM A ®l# IDE 7= & 7T K HA 84 E-
clipsel®-** 1 42 jR - %3R3,

Eclipse 2— MR BH KT Java BRI BRI LT
f. REASMNE, ERE—MERM—4RE, HTFELHE
HHEARET RIS, RE Eclipse ZFH Java 1B S LB,
BEMARHTRT Jave iEH . Eclipse E282 7 FtE 584
F R FMR AR FFRBINER, LI A EHE RS,

HFFHRE— IS EEBEHMERN —4E, Hilk
FENT B SEBI A AR I8 2 Protége B RAE.

FEYERTT B G RR H— A OWL Ak 2 56 R ¥
PEMEA I B 3% L T2 OWL2RDBS, ‘&L OWL U #EH

P 000 http://www.cqvip.com]

BB OWL AR bt o 56 RBHE B2 Bl o4 SQL
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