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Predicting Executability of Composite Web Services
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MASAHIRO TANAKAT! and Toru IsHIDAT!

Constructing a composite Web service using atomic Web services which have
standardized interfaces can increase the reusability of the composite Web ser-
vice. The developer of an application can easily select atomic Web services
which have appropriate functionalities only by setting endpoints. However, the
selection might allow a request message to cause failures of execution of atomic
Web services and the cost of the execution goes to waste. Previous works pro-
posed methods of validation, such as model checking, that check if a composite
service is executable for any request message. But the previous works have the
following problems: 1) To modify atomic/composite services is usually impos-
sible even if execution of the services might fail. 2) Complete specifications of

atomic Web services which are required for the validation are often unavail-
able. To solve the problems, we propose a method for predicting executability
of composite Web services for each request message. This prevents the waste of
cost of executing atomic Web services. We modeled atomic/composite services
in formal specification and used a theorem prover to check if a given request
message is valid. Moreover we improved the prediction by applying constraint
acquisition algorithm to learn input specification of atomic Web services.
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mod TRANSLATOR {
pr(LANCUAGE + TRANSLATOR-REQUEST + TRANSLATOR-RESPONSE)

op domain-translator : TranslatorRequest -> Bool
op execute-translator : TranslatorRequest
-> TranslatorResponse

6:

7: var e : TranslatorRequest

8:

9: -- Source language must be English or Japanese

10: eq domain-translator(e) =

11: 1%(e) == english or 1*(e) == japanese .

12: -- Language of result is specified by target language

13: eq get-Tanguage(execute-translator(e)) = 2*(e).
14: }

01 0000 WebOODOOODOOD

Fig.1 Specification of a machine translation service.
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Fig.2 Dataflow in a control block.

mod SEQUENCE {
op domain-sequence : SequenceRequest -> Bool
op execute-sequence :
SequenceRequest -> SequenceResponse
var request : SequenceRequest
eq domain-sequence(request) =
domain-translator-a(
1*(request), 2*(request), 3*(request))
and domain-translator-b(
2*(request), 1*(request),
execute-translator-a(
1*(request), 2*(request), 3*(request))) .
eq execute-sequence(request) =
execute-translator-b(
2*(request), 1*(request),
execute-translator-a(
1*(request), 2*(request), 3*(request))) .

03 0200000000000
Fig.3 Specification of the block in Fig. 2.
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Table 1 Process of learning input constraints.

Ky, | ~(Is € en) A=(le ¢ ja)A =(ls € ko)A

(L & en) A =l € ja)A 2(ly € ko) A =(ls # le)
Ky | KiAN{(ls €en)V (I & ja)V (Is € ko)V

(It € en) vV (It € ja) V (It & ko) V—(ls =1e)}
Kz | Ko A—(ly € en) A=(ly € ko)

eqg domain-translator(e) =
(1*(e) == english or 1*(e) == japanese)
and (language-pair(l*(e),
get-Tanguage(3*(e)))
:is SamelanguagePair) .

04 O000DOOO
Fig.4 An updated axiom.
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Fig.5 Composite service for translation in a special domain.
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Fig.6 Number of wasteful execution of atomic/composite services.
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