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Abstract The traditional UML metamodel of SWRL is difficult to express individuals of OWL class in antecedents of rules. To solve this
problem, this paper represents an improved metamodel, using boolean operator to connect and to distinguish OWL properties and individuals of
different OWL classes in a UML model of rules. A method to model rules with UML profile is represented. For a part of rules modeled by UML, the
feasibility of formalizing them into description logics is proved, and a technique to realize that is represented.

Key words ontology; Unified Modeling Language(UML); metamodel; rules

1 R Lv ER OWL R
Web Agent L LV S
OWL EC(owl:Thing)
(Unified Modeling Language, UML) 3 UML
3.1 SWRL
o [3] SWRL UML UML
profile  SWRL
SWRL(Semantic Web Rule Language) [3] OWL
OWL  RuleML Web (2] owL OWL
[3] SWRL UML UML
owWL [3] UML owL
OowL
SWRL
2 (SWRL) OWL class, property, individual
SWRL W3C 2004 SWRL OWL
SWRL owL 2 (OWL Lite, OWL DL) UML SWRL 4
RULE ML SWRL OWL (classifier) (property) (instance) (rule)
horn (classifier) UML
SWRL antecedent—] (class) owL
consequent antecedent  consequent 1 UML
7x C(x) P@,2)
C OWL (class) P OWL (property)
(Built-In) (0803RJZA025)
(0803-07)
parent(?x, ?y) Abrother(?y, ?z) = uncle(?x, ?z) (1981 )
I=<R,EC,ER,L,S,LV> SWRL R
LVcR EC OWL 2009-08-15 E-mail home@Iut.cn

— 53—



UML

OWL
Classifier AssociationClass AssociationEnd
12
Datatype Class BooleanCalculation
‘ ST ‘
Resitriction ClassDescription AtomicClass
Booleancombination| |EnumeratedClass
; ﬁl % Oneof .
1
Complment| | Intersection Union Individual
1
UML SWRL
BooleanCalculation
(AssociationClass) UML
2
2 BooleanCalculation (and)
SWRL 2
SWRL
(Built-1n)
Property
BooleanCaleulation And Atom < Class
K o— A
12
f Datatype
Builtln
2
3 SWRL
SWRL
2 2
5 =
2 Rule g
z g
L. -
I | -
v v
Antecedent Consequent
* *
*
*
— %
5 E
Q@ And o
b z
2 5
E 2
5 | £
v Atom l v
Built-In D
[ SI% 1
Datatype Class Property

54—

3.2 UML
UML profile
variable
OWL
OWL
OWL
OWL
UML
2 variable
Built-In
and
4
UML
UML
UML SWRL SWRL
1
OWL
s’ s
s’ horn 0={a;;
l=i=L} s’ C={c(x);; O=j=m} s’
P={p(xy)s; 0=k=n} s’ s’

s’ Herbrand Hy=H1=H,= ={ac}U Q0

s’ Herbrand A={c(a), p(b,c)|a,b,c e{a}U Q; c(a)eC;

p(b,c) e P} s’ Herbrand
horn UML
UML
horn
A (atomic concept) R
(atomic role) 7 A!
A" A7 R A! 4
A(x) Ax) A R
R(xy), R(xy) R ¢VRC(y) VRC(y)
c (VRO)={x A'|Vy.<xy>
R'>y C% ¢ ¥ R.C()=V x.R(yx) > C(x) (IR.C)=
{xe Al|3y<xy> R'ay C} ¢ IR.C(y)=3x.R(y,x) A
C(x) C.D (C A DY=C' ~ D'

¢ CuD= C(x)v D(x)
¢ Cc D= D(x) < C(x)
B(x),C(x),D(x)

¢p CnD= C(x)AD(x)
(CeDY=c'cD

D(x) « B(x)AC(x)=BNnCc D (1)
B(x) < D(x)
{C(x) < D) = B(x) AC(x) « D(x)
horn
B(x)AC(x)« D(x)=Dc BNnC (2)

D(x) < B(x)
{D(x) () = D(x) « C(x)v B(x)



horn
D(x) « C(x)v B(x) = B(x)uC(x) c D(x) 3)

D(x),C (¥).R(x.y)
C(y) < R(x,y) AD(x) = (C(y) = R(x, ) ) < D(x)

¢V RC
C(y) < R(x,y)AD(x)=D cVRC (4)
¢ AR.C
D(x) < R(x, yY)AC(y)=3RCc D (5)
UML
AL-languages ALUE
1) variable
)
©)
DL A!
(4) DL
ABox ABox I A!
UML DL
UML
1

men(y) < haschild(x, y) A motherwithson(x)
mother(x) <« motherwithson (x)
mother(x) A (men(y) < haschild (x,y)) < motherwithson (x)

@ @

motherwithson < mother A~ has Child.men
men’ ={yly UML men }

mother'={x|x  UML mother }

Al=men’ U mother’
1 4

" <<variable>>
<<variable >> T «

x: motherwithson|

<<variable>>
y:men

—

«haschild

<<variable>>
Y

<<variable>>
x : mother

<<variable>>
x :motherwithson|

2
heart(z) A haslocation(x,z) < aorticvalve(y) A haslocation (x,y)

Jhaslocation.aorticvalve < 3 haslocation.heart

aorticvalve’ ={yly aorticvalve }
heart’ ={z|z heart }
A= aorticvalve' U heart U {x| xy haslocation
Ay aorticvalve'}
2 5
and and
[<<variable>> | <<variable>> <<variable>> <<variable>>
y :aorticvalve T X z : heart T X
1 1
£ b
g o g
v v
<<variable>> <<variable>>
¥y z
5 2
5
UML
SWRL
UML [4]
OwWL
UML profile
UML
[1] , .OWL DL  UML 1. ,

2006, 32(21): 58-60.

[2] Horrocks I, Boley H. SWRL: A Semantic Web Rule Language
Combining OWL and RuleML[EB/OL]. (2004-05-20). http://www.
w3c.org/Submission/2004/SUBM-SWRL-20040521/.

[3] Brockmans S, Haase P. A Metamodel and UML Profile for
Rule-extended OWL DL Ontologies[C]//Proc. of the 3rd Annual
European Semantic Web Conference. [S. I.]: Springer-Verlag, 2006:
303-316.

[4] OWL Horn

. B-PSML
[1. , 2005, 31(23): 65-66, 78

( 52 )

[1] . SQL [91. , 2006,
20(5): 85-88.

[2] . [ , 2005
25(12): 32-34.

[3] , . [

, 2008, 25(6): 123-125.

[4] Pentaris F, loannidis P. Query Optimization in Distribute Networks
of Autonomous Database Systems[J]. ACM Transactions on
Database Systems, 2006, 31(2): 538-538.

[5] Subramanian D K. Query Optimization
Systems[J]. Distribute and Parallel Databases, 1998, 6(2): 183-210.

in  Multi_database



