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A Model for Dynamic Web Service Composition Process Modeling Based
on Extended Petri-net and the Describing Method with BPEL4WS

LIU Shu-lei TANG Gui-fen LIU Yun-xiang CHEN Luo JING Ning
College of Electronic Science and Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract To overcome the shortcoming of current web service composition modeling methods a new web services
composition process resource model WSCP R-net was proposed on the basis of the extended petri-net. WSCP R-net resolves
the problems on uncertain activity option and dynamic variation of service in process modeling effectively. Furthermore a
description of the methods to translate WSCP R-net into BPEL4AWS was made. Finally its application was illustrated in city
emergency disposal.

Key words service composition process modeling WSCP R-net  BPEL4WS
process-driven
Petri 2 WF-net 3
46 Web
Web

Petri WPF-net token

Petri WFEF-net
Web Petri WF-net

Petri

WSCP R-net WSCP R-net BPELAWS

* 2006 —04 - 10
20059998012
1979—



70 2007 1

1 web service composition process resource net WSCP R-net

1 service node SN
Web Service
Web

2 service group SG

Petri

web service composition process resource net WSCP R-net

1.1
WSCP R-net 7

* S, S

* Type v v

* Type expr expr

e Var expr expr

. V= v v, <wv;=0b v, = b, > v, €V
b, €EType v; 1<i<n

o expr<b> b Var expr b

v& Var expr b, EType v; 1<i<n

3 WSCP R — net

10 WSCP R-net= > P T A CG W I O M,

X 2p 2sc 2p  2se

2 P

3T

4 A ACPXTUTXP PNT=PNA=TNA=0

5 C Cp Cr Crp

Cre Cp >Xp Cp P>2p Cr SN Cr T

—>2sc Crp Crg 2p Crp T>2p Crp T>2p

6 G VeeT Type G ¢t =BA
Type Var G ¢t C&>p B= true false

7 W W A—>N" N' VacA W a =1

8 1 ICP Yi€l i=0 |I|l=1 || I

9 O OCP Yo€0O o=0 |0|=1 10| @)



BPEL4AWS 71

Petri
10 MQ P V p 6 P MO -
(Cpivs p=i
O pFi
11 V2€PUTA2z&IA2&0 = €1 0€ 0
1 WSCP R-net
WSCP R-net
2 G t G true
3
WSCP R-net
WSCP R-net
4 WSCP R-net WSCP R-net
1
Vi€ET Copt S UCp p YovE€EVar Gt Type v € UCp p
PE ¢ PE ¢
2
VPGP C/)PQUCTEI U Cpp
e p pE P
Petri WF-net WSCP R-net
1
2
3
1.2 Behavior
WSCP R-net
WSCP R-net
5 t M b enabled
1 Vp&Ert W pt <M p
2 Gt <b>=true
3 CT t #@
1 t token W pt 2
t b 3
6 t M b occur



72

2007 1
(My p =W pt pE t—t
JM1p+sz pEL — 1t
VpeEP M, p =4 .
JMlprersz pEr Ut
W, p p&r Ut
M2 ¢ b M1 Ml t> M2
WSCP R-net token i 0
7 WSCP R-net case data
o Yo€O Cp o #0
1.3 WSCP R-net
8 8
Sequence And Split And Join XOR Split XOR Join Iteration N-outof-M  Nesting
6  WSCP R-net 6
1 1a Sequence
2 1b And
Split  And Join L,
3 1c n 1 XOR Split  XOR Join
ti 1<z<n Gi
4 1d 0 ¢ Iteration
5 1le t, ¢ t, m And
Split  M-outof-N
6 1f
Nesting
O RO
(a)
3 ' [G3
O
‘;[c:]

"

{€)

1 WSCP R-net
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Fig.2 BPEL4WS description of WSCP R-net basic control model
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Fig.3 WSCP R-net of city emergency disposal
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Fig.6 BPEL4AWS of compound transition and city emergency disposal
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