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Abstract: The problem of Temporal Constraints based QoS-aware web Service Composition (TC - QSC) is becom-
ing increasingly critical in recent years. Its objective is to select the Web service composition which maximizes the QoS utili-
ty while preserving QoS constraints and temporal constraints. This paper proposes a temporal constraints decomposition
method that formulates the TC _ QSC problem into a general QoS-aware Web service composition (QSC) problem by means
of decomposing the temporal constraints imposed on the whole or part of the workflow to a set of local temporal constraints
for each activity. So the problem scale is reduced by filtering out those candidate web services violating local temporal con-
straints. The temporal constraints decomposition process is mainly dependent on the workflow and activities involved in it,

while it has little to do with the candidate services. Therefore, its complexity is lower. The experiments have demonstrated

the effectiveness and time cost of the proposed method and verify its necessity to local selection algorithm.
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&3%1 TC_Transfer (Node v)

input; T and v
output: The value of f(x,,%,,**,x,)
if v is a leaf node
return x, ;
if pattern(v) is SEQ then
return TC _ Transfer(v. Ic) + TC _ Transfer(v. rc) ;
if pattern(v) is AND then

return max( TC _ Transfer(v. lc) ,TC _ Transfer(v. rc) ) ;
if pattern(v) is XOR then
return min( TC _ Transfer(v. lc) ,TC _ Transfer(v. rc) ) ;
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#i%2 GTCD

input:a TC _ SC problem and its temporal constraints decomposition model
output :a vector x representing the local temporal constraints for each activity
init x; =avg(ey 1) 3
init Ax; = (max(c;. t) —min(c;. £)) /StepNumber;
if (x is not satisfied) then
do
x; =x; — Ax;;
while (x is not satisfied) ;
else
do
x; =x; + Ax;;
while (x is satisfied) ;
X =x; — Ax;;
end if
while (x is satisfied) do
find i when x; adds Ax;,the added value of object is the largest;

if (i can’t be found) then

return x;
x; =x; + Ax;;
end while

x; =x; — Ax;;

return x;
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#3£3 SFLO (Node v)

input; T root
output ; the local optimal composition service for v
if (vis a leaf)
return null ;
else if (v. lc is a leaf && v. rc is a leaf) then
caleulate CS(v) = | ¢, Oc, | ¢; € CS(v. le) && ¢y € CS(v. 1¢) |
return the element of CS(v) with maximum QoS utility;
else if (v. lc is not leaf) then
return SFLO (v. lc) ;
else if (. rc is not leaf) then

return SFLO (v. rc) 5
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