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Abstract As the service-oriented computing technology matures, service composition has became a new model for busi-
ness cooperation among enterprises in internet era, WS-BPEL is the de-facto standard for service composition, Howe-
ver, because Web services are loosely coupled, distributed, and autonomous, the reliability of BPEL processes can’t be
assuréd when partner services fail. As a result, dynamic runtime substitution of partner services is needed. But BPEL
provides only limited service substitution. And when the partner services are stateful, the problem gets more complex.
This paper presented an stateful aspect extension of WS-BPEL. Stateful aspects were used to store the conversational
details of partner services. In case of partner service failures, the conversational details can be replayed on another equiva-
lent partner service transparently for the BPEL process. Our approach makes WS-BPEL have some ability of self-hea-

ling and improves the reliability of processes.
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<aspect name="ProtocolAspect">
<partnerlink name="partnerlink1" ... />
<variable name="message1" .../>
<protocolpointcuts>
<complement />
<transition name="tran1">
<pointcut>
/finvoke[@pt="bank” @op="receive”]
</pointcut>
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10 <destinationTransitions>

11 <transition ref="Tran2" />

12 </destinationTransitions>

13 </transition™>

14 <transition name="tran2">. .. </transition>

15 </protocolpointcuts>

16 <advices>

17 <advice transition="tran1” type="after fault™>
18

19 </advice>

20 .

21 <complement type="around™>...</complement>
22 </advices>

23 </aspect>
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1 <aspect name="stateless Aspect™>

2 <partnerlink name=" backupbank " ... />

3 <variable name="backupvariable" .../>

4 <protocolpointcuts™>

5 <transition name="receiveSBATran">

6 <pointcut>

7 /linvoke[@pt="bank” @op="receiveSBA”"]
8 </pointcut>

9 </transition>

10 <transition name="tran2">. . .</transition>

11 </protocolpointcuts>

12 <advices™

13 <advice transition="receiveSBATran” type="around”>
14 <scope>

15 <faultHandlers>

16 <catchAll>

17 <proceed />

18 </catchAll>

19 <faultHandlers>

20 <assign> ... </assign>

21 <invoke partnerlink="backupbank”

22 operation="receiveShopBA” />
23 <assign>...</assign>

24 </scope>

25 </advice>

26 </advices>

27 </aspect>
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<aspect name="BankProtocolAspect">

1

2 <partnerlink name="backupbank” ... />

3 <variable name="sbamessage" .../>

4 <protocolpointcuts>

5 <complement />

6 <transition name="tran1">

7 <pointcut>

8 /finvoke[ @pt="bank"

9 @op="receiveSBA"]
10 </pointcut>

11 <destinationTransitions>

12 <transition ref="tran2" />

13 </destinationTransitions>

14 </transition>

15 <transition name="tran2”>

16 <pointcut>

17 /finvoke [@pt="bank"

18 @op="receiveCBA"
19 </pointcut>

20 <destinationTransitions™>

21 <transition ref="tran3" />

22 </destinationTransitions>

23 </transition>

24 <transition name="tran3">

25 <pointcut>

26 //invoke [@pt="bank"

27 @op="confirmPayment"]
28 </pointcut>

29 </transition>

30 </protocolpointcuts>

31 <advices>

32 <advice transition="tran1” type="around”>
33 <assign>...

34 <to variable="sbamessage”></assign>
35 <proceed />

36 <assign> ... <assign/>

37 </advice>

38 <advice transition="tran2” type="after fault”>
39 <replayActivity activity="//invoke SBA” />
40 <replayActivity activity="//invoke CBA” />
41 </advice>

42 .

43 <complement type="around>

44 <proceed />

45 </complement>

46 </advices>

47 </aspect>
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