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Abstract: The Web services composition system with static configuration lacks of adaptive capaci-
ty to both the QoS variability of component services and the failure-prone environment. The stat-
ic configuration can not reflect the dynamic evolution process of Web services composition when
the number of component services increases continually. A method of QoS-aware and dynamic
configuration for Web services composition is presented. The functional dependency relationship
of Web services is described formally via an extended Petri net to form a configuration scheme.
The configuration scheme is verified by two algorithms, which are used to confirm there are no
loop dependency relationship and illegal end state in the configuration scheme. An optimal config-
uration selection algorithm is used to search the configuration with best QoS from the configura-
tion scheme. Simulation experiments are conducted to compare the effects on the satisfaction rate
of user request for service among the dynamic, static and random configurations. The results
show that the QoS of composition service can be improved greatly by using the proposed modeling
method and algorithms,
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Input: —SCS-Net
Output: SCS-Net 2 & B4 1 45 #
Begin
HasLoop=False
0=¢ LT RS
ForEach n€PUT n.visited=False 'FT 5 7 fifs K K 15 19
Explore( p;)
Return HasLoop
End
Procedure Explore(n)
Begin
n.visited=True
0=0U {n}
ForEach n'€n’
If n'.visited=False Then
Explore(n’)
Else
If n’'€Q Then
HasLoop=True
#IEMR
End If
End If
Next
0=0\ {n}
End
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Me>M" oSt AR M
If M'&S Then
Inject(Q,M")
S=SU {M"}
End If
Next
Else
If ApeP,M(p)#0/\p&P, Then
Legal=False
Exit Do
End If
End If
Loop
Return Leagal
End
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Structure StateStru
State ¢ —ASCS-Netik 2

Transition BIRERESWEE
Depth RS TEREEPRRE

End Structure

Dim Mg, As StateStru ‘& SCIRA 45 i 28 B M,
Mg, .State=M,

M., . Transition=Null

stru®

Mg, .Depth=0
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o=@ ¢ AR AT SR ) HE AR
Layer=—1 ‘#RIALTHEH
ConQoS=< ‘R4 & fIQoSH] & i

toe=B  CEETHES
Begin

Push M, Into S

Do While ($#g)

M, ,=PoP(S)

If M, Depth < Layer Then ‘[FZ8k kE#H 7 XEER
For i=1 To Layer- M, .Depth+1

stru*
1=PoP(c) ‘A&IT L7 EILR, 0T &
If tE€T, Then tgo=tg,\ {1}
Next
End If
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End If
Exit For
End If
Next
If SameState=False Then
M, .State=M'

stru*
My, Transition=¢
M. .Depth=Layer+1
0=0U { M}
End If
Next
For Eachg€Q PushgInto S
Else
If §(¢5,)<ConQoS Then
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End If
End If
NL: Loop
Return OpCon
End
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