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. PAxiom
subClassOf ¢ d &€ CAxiom c d c d
domain p € PAxiom p € DPID U OPID c € CID domain p =c¢
range p € PAxiom p€ DPID dt€ DTID  range p = dt p € OPID c€ CID
range p =c functional p & PAxiom p € DPID p  range p

inverse p g € PAxiom p g€ OPID domain p =range q range p =domain ¢ .
6

/ . 2 .
2 D D= Name PK Unique FK .
a. Name = ETU RTU DT ET RT DT .ET RT
DT DBMS integer.
b. V€ ETURT Ut c€U ¢
datatype ¢ € DT
c. VIEETURT ¢ PK t t PK t €
Ut PKt cU
d. V€ ET t PK i O~n n=l1 Unique ¢ € U ¢
Unique ¢t # PK ¢ t
e. VIEETURT ¢ 0~m m=1 r€ ET FK ¢t r €U ¢
value FK ¢ r Cvalue PK + U null PK r €U r . value * o
2 OWL
2.1
- ER 6 7 ER
OWL . OWL
1 2 .
1 OWL
Table 1 Element correspondence between OWL ontology and RDB schema
OWL
XML
1 2
1 2 1 3
2 3 3
12 - 12 ! 2
2.2
OWL 1~6 .
a. identifier id OWL 0 id& ID identifier id = id.
b. c2tMapping ¢ OWL 0 D c€ CID

t€ ETURT c2tMapping ¢ = ¢.
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c. dtMapping di OWL 0 2 OWL
D Table 2 Datatype correspondence between
dt € DTID OWL ontology and RDB
diype € DT dtMapping dt = diype. OWL
1 OWL XML sl
cE o NUMERIC/DECIMAL/DEC
. 3 Y xsd decimal NUMERIC
CID— ¢ = identifier ¢ € ETURT. wsd integer INTEGER/INT INT
2 OWL xsd short SMALLINT
xsd float FLOAT/REAL FLOAT
do € DPID dentifi d c xsd double DOUBLE PRECISION
—> =
v P “ identilier ap 1 stri CHAR/VARCHAR/TEXT
U c2tMapping domain dp A datatype a = xea sima TEXT
dtMapping range dp € DT. xsd dateTime DATETIME
xsd date DATE
3 OWL xsd time TIME
xsd boolean BOOLEAN MySQL v4.1 +

Y dp € DPID A functional dp N 3t = 2tMapping domain dp € ETURTAN -3 PK t €U t —>t€ ET N
PK ¢ =identifier dp €U 1 .
4 OWL
Y dp € DPID N\ functional dp /\ Jt = c2tMapping domain dp € ETN 3 PK ¢t €
U t = Unique ¢t =identifier dp €U ¢ .
5 OWL ¢ d c
d . d
Y ¢ d€ CID N subClassOf ¢ d N\ Jt=c2tMapping ¢ € ETURT N\ Jr = 2tMapping d € ET—>1 €
ET N\ a =identifier PK r €U t NPK t =aNFK t r =a.
6 OWL d e c
c d e
Ve d e€ CIDN Jt =
2tMapping ¢ € ETU RT A\ 3 r = c2tMapping d € ET\ Js = 2tMapping ¢ € ETAN JIp g u v€ OPID \
domain p = domain ¢ =cNrange p =dNrange ¢ =e N inwerse p u Nimerse ¢ v >t€ RT N a =
FKt r €Ut Nb=FKts €Ut N\PKt = abcUt .

OWL Onto2RDB.
OWL DDL . OWL
/ .

Onto2RDB J2SE v1.4.2 MySQL 4.0  DDL
. MySQL ANSI/ISO SQL .

InnoDB . Onto2RDB

InnoDB /
3
OWL Onto2RDB

Ontology studentsTakeCourse Annotation Versionlnfo 1.0
Class Staff

DatatypeProperty staffNo domain Staff range xsd short Functional
DatatypeProperty staffName domain Staff range xsd string
DatatypeProperty staffAge domain Staff range xsd integer
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DatatypeProperty jobTitle domain Staff range xsd string

DatatypeProperty emailAddr domain Staff range xsd string

Class AcademicStaff

subClassOf AcademicStaff Staff

DatatypeProperty specialty domain AcademicStaff range xsd string

Class Student

DatatypeProperty studentNo domain Student range xsd short Functional

DatatypeProperty studentName domain Student range xsd string

DatatypeProperty major domain Student range xsd string

DatatypeProperty enrollmentDate domain Student range xsd date

Class Course

DatatypeProperty courseNo domain Course range xsd short Functional

DatatypeProperty courseName domain Course range xsd string

DatatypeProperty creditHour domain Course range xsd integer

Class Coursel.earmning

ObjectProperty takenBy domain Courselearning range Student

ObjectProperty inv_ takenBy domain Student range Coursel.earning inverseOf takenBy

ObjectProperty takesCourse domain Coursel.earning range Course

ObjectProperty inv_ takesCourse domain Course range Courseleamning inverseOf takesCourse

Class CourseTeaching

ObjectProperty taughtBy domain CourseTeaching range AcademicStaff

ObjectProperty inv _ taughtBy domain AcademicStaff range CourseTeaching inverseOf taughtBy

ObjectProperty teacherOf domain CourseTeaching range Course

ObjectProperty inv_ teacherOf domain Course range CourseTeaching inverseOf teacherOf

MySQL DDL

CREATE TABLE Staff staffNo SMALLINT NOT NULL staffAge INT staffName TEXT jobTitle TEXT emailAddr
TEXT PRIMARY KEY staffNo INDEX staffNo TYPE = InnoDB

CREATE TABLE AcademicStaff staffNo SMALLINT NOT NULL specialty TEXT PRIMARY KEY staffNo
INDEX staffNo FOREIGN KEY staffNo REFERENCES Staff staffNo ON DELETE RESTRICT ON UPDATE
CASCADE  TYPE = InnoDB

CREATE TABLE Student studentNo SMALLINT NOT NULL studentName TEXT majorln INT enrollmentDate
DATE PRIMARY KEY studeniNo INDEX studentNo  TYPE = InnoDB

CREATE TABLE Course courseNo SMALLINT NOT NULL courseName TEXT creditHour INT PRIMARY KEY
courseNo INDEX courseNo  TYPE = InnoDB

CREATE TABLE CourselLearning studentNo SMALLINT NOT NULL courseNo SMALLINT NOT NULL PRIMARY
KEY studentNo courseNo INDEX studentNo FOREIGN KEY studentNo REFERENCES Student studentNo ON
DELETE RESTRICT ON UPDATE CASCADE INDEX courseNo FOREIGN KEY courseNo REFERENCES Course
courseNo ON DELETE RESTRICT ON UPDATE CASCADE TYPE = InnoDB

CREATE TABLE CourseTeaching staffNo SMALLINT NOT NULL courseNo SMALLINT NOT NULL PRIMARY
KEY staffNo courseNo INDEX staffNo FOREIGN KEY staffNo REFERENCES AcademicStaff staffNo ON
DELETE RESTRICT ON UPDATE CASCADE INDEX courseNo FOREIGN KEY courseNo REFERENCES Course
courseNo ON DELETE RESTRICT ON UPDATE CASCADE TYPE = InnoDB

Onto2RDB

OWL OWL
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Conversion from OWL ontology to relational database schema

XU Zhuo-ming HUANG Yong-jing
College of Computer and Information Engineering Hohai University ~Nanjing 210098  China
Abstract The formal definitions of OWL ontology and relational database RDB schema were given. Based on an
analysis of the conceptual correspondence between OWL ontology and RDB schema the rules for conversion from an OWL

ontology to an RDB schema were presented. J2SE platform-based algorithm implementation and a typical example show

the feasibility of the conversion.
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