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Abstract

This paper proposes a set of rules to automatically generate OWL ontologies from relational
databases. The purpose of the rules is to allow semantic access to existing RDB data without any
database schema transformation and data migration process. In other words, the rules help a
RDBMS play as a web ontology repository as well. However, the use of the mapping rules between
RDB and OWL proposed by other studies for the objective causes troubles as follows. First,
databases including the tables with a specific structure can't be translated into OWL. Second, the
process for extracting an OWL individual unnecessarily lead to database join operations, or several
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SQL queries. On the other hand, our rules is designed to prevent these problems, can generate

OWL classes and properties from database schemas and can generate OWL individuals from the

database instances. In addition, an ontology generated by our rules is an OWL 2 DL ontology.
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Rules
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hasORDERITEMORDERIDS}  hasOR ~ DERITEM.P
RODUCTID®]t}
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(v) ®lo]Z ORDERITEM®] Z3% ORDERIDS} Z¥
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H ZEZHH f=% /A9 o] ZZ ORDERIT
EMORDERID_OD111¥#  ORDERITEM.  PRODUCT
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Fig. 11. a tuple of table ORDERITEM in Fig. 7 and the
corresponding RDF graph

B 8¢ BN ot A%e avad

a9 12= a9 29 College Ho]JEjH|o]2~9] PERSON,
STUDENT 283 DEPARTMENT H|o]Edl] tigt AZ
oJjolc}

D NAME \ GENDER
PS7369 Rooney male

D DEPTID | GRADE
PS7369 D505 2

D505 Department of Physics

& 12 EolE 2ZE= o
Fig. 12. Sample table records

a%¥  13¢] STUDENT. ID_PS7369 7§49t DEPAR
TMENT_ID_D505 WA= £ =29 & <siy 17
12¢] STUDENT$} DEPARTMENT H|o]E dHo|HZ3E
fEEch

. smnwmp 39 ~ DEPARTMENT.ID.D50 :

hasSTUDEWTTD

& STUDU\TJD Psms '),,

hasSTUDEN DEFTID

0ldsDEPA

hs&DEP%E\JT!D it

smmmomm o5ts D ¢ DEPARWENTDDSOS

holdsSTLDEN" SRADE
o Ve hosDEPZATVEN"ID

Ty hsdstng || 2vvssaiteger || oot scdsiing o505t ancdstrng || “Cepartment of Fysicasdsting

J2! 13 J&! 122| STUDENT2} DEPARTMENTO| CHSH RDF
=
Fig. 13. RDF Graphs for STUDENT and DEPARTMENT in
Fg. 12.
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Fig. 14. a RDF Graph after reasoning for Fig. 13
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STUDENT

) disicintclasses < >
hassTUDENT.OEFPTID < iaskoy >
hasDLPARTMENT.ID
"~ STUDENT.DEPTID shClaseoT DEPARTMENTID
<Hadgey> < Hagkey
haldssTUBENT DEPTID  SubPropertyOf RSO EARTRAENT 10

xsd:string =sd:string

2! 15, STUDENT.DEPTID2t DEPARTMENT.IDS| 26|
Fig. 15. Relationship between STUDEN.DEPTID and
DEPARTMENT.ID
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2! 16. 2! 122| PERSONZt STUDENTO| CHSH RDF J2H=
Fig. 16. RDF Graphs for PERSON and STUDENT in Fg. 12

o] F MAlE F2 2Jahr thae] assertionso] F71HETh
ObjectPropertyAssertion(-hasPERSON.ID
‘PERSON_ID_PS7369 :STUDENT.ID_PS7369)
ObjectPropertyAssertion(thasSTUDENT.ID
‘PERSON_ID_PS7369 :STUDENT.ID_PS7369)
ObjectPropertyAssertion(thasSTUDENT.DEPTID
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ObjectPropertyAssertion(‘hasPERSON.ID
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ObjectPropertyAssertion(-hasSTUDENT.ID
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Fig. 17. a RDF Graph after reasoning for Fig. 16
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Fig. 18. Relationship between STUDENT and
PERSON
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