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Abstract

Web service composition becomes an important research topic in service computing field. The non-functional

requirements of the users are the most {requently used criteriafor Web service composition. However, users’ non-func-

tional requirements have certain uncertainties and multi-objective characteristics in the open environments. This paper

proposed a multi-objective verification method to tackle this problem. Firstly, the Web service composition process is

modeled as a quantitative multi-objective Markov decision process,and then it is transformed to the PRISM language.

Simultaneously.different user requirements are expressed by multi-objective temporal logic formulas. With the input of

the above two models, the optimal solution is found via model checking. Finally,an example is delivered to illustrate the

method and the experiment result indicates that the proposed approach can be used for Web service composition effec-

tively.
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Table 9 Single-objective verification results

&M A B E consumption_max
3 9. 445
4 13. 445
5 19.667
6 19.667
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Table 10 Multi-objective temporal logic formula
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multi(R{“ price” }min=27[C],
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Table 11 Multi-objective verification results
RS S %R A # K
3 15.67 50897 126804

4 23.333 50897 126804

5 39.167 610769 1717076

6 55.112 7329233 22982484
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Table 12 Experiment results 1 QoS I} JF /AR M I E4E B3 18 fir s,
3 BoE % 5 % B A4 : .
WEMESHE HEERSHE WA EX 24 £18 % HEK IR
4 4 50897 126804
1 5 122946 307025 Table 18 Multi-objective verification results
1 6 253177 633198 H P SRR EEAR ER
4 7 466754 1168587 Multi(R{“consumption” ymin=27 [C],R{“price”} <<= 12,556
4 8 B % B % 40[C],R{“express_arrive_time”}<<=32[C]) -0
- Multi(R{“ price” }min=7 [C].R{“consumption” } <<=
® 13 LELR 2 14[C].R{“express_arrive_time”}<<=32[C]) 39. 167
Table 13 Experiment results 2 Multi(R{ “ex press_arrive_time”ymin="7 [C], 18. 278
BERARE EYyrT g PP R{“price”}<<=40[C],R{“consumption” }<<=16[C])
5 1 610769 126804 . . . " e S
5 s 7110693 9405846 S8 3 WSS RIS T RS N B AR BB L SR i Ok B
5 6 31264165 56435094 H AR B s R AT AT 0 . a8 SRR T A SO R AE B AR 4L
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Table 14 Experiment results 3 i R A B E T
5 ¢ 3 I vl B 2% oy N1 B EL
T d EX T QoS BRI Web [ 5 4145 77 15 B 92 T 1) X 8 L2
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Table 15 Meaning of QoS property

QoS & & RS
P1 RS RS EEERD A S D
P2 APEUHSFETRREGENERD RS D
P3 RApEWpETHhEANLGHBRENY S D
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Table 16  Single-objective verification results

OH AR T E AR EES
R{“consumption” }min=2 [ F “completed”] 11.556
R{“consumption” ymax=17 [F “completed”] 16.556

R{“price”min="7 [F “completed”] 31.667
R{“price”}max=7 [F “completed”] 69.167
R{“express_arrive_time” }min=7 [F “completed”] 14.778
R{“express_arrive_time”}max=7 [F “completed”] 32.278
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Table 17 Key objectives for users

i * B B AR 4 R H A7
1 P1 P2,P3
2 P2 P1.P3
3 P3 P1.P2
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