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Response Time Optimization of Composite Web Services
from the Perspective of Users

WANG Ya-Sha ZHAO Jun-Feng XIE Bing

(Institute of So ftware Engineering , School of Electronics Engineering and Computer Science , Peking University . Beijing 100871)

Abstract Web services technology enables integration of heterogeneous software by encapsula-
ting them into Web services, and building new applications through this way. In addition to the
necessary functions, the composite Web services should provide the quality of service (QoS) nee-
ded by the users. Response time is one of the important attributes of QoS. The response time of
composite Web services is hard to compute because of the loop. conditional selection and concur-
rent structures in its execution processes. Aiming at composite Web services response time, an
optimization method by selecting and invoking appropriate component Web services is proposed in
this paper. From user’s perspectives, this optimization method considers all the tasks’ response
time to be executed in one user-waiting-period as a whole when selecting Web services; and ac-
cording to the different user-sensitivity-levels in the execution process of a composite service, this
optimization method adopts different Web services selection schemes to reduce the risk of over-
time for critical points in the process. Experiment results show this method effectively optimizes

the response time of composite Web services, improves users’ satisfaction and services” QoS.
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TCS < The TCS in which sub-TCS will be identified ’
SubTCSIdenti fication(TCS, FALSE) ; (2) sub-TCS .sub-TCS
function SubTCSIdenti fication (in ProcSec, Out SubTCSk e (SubT(V ),

SubTCSIdenti fied )
//ProcSec sub-TCS
//SubTCSIdentified boolean s
sub-TCS,

SubTCSlIdenti fi-
//cation TRUE,
// FALSE
{ BEGINNODE < begin node of the process in ProSect;
ENDNODE < end node of the process in ProSect;
NODE < BEGINNODE;
SubTCSIdenti fied < FALSE;
while (NODE =ENDNODE ) {
NODE < next node of the process in ProSect;
switch NODE is type of do{
case conditional node:
for(each conditional branch) {
SubTCSIdenti fied=TRUE;
NewProcSec < this conditional branch;
SubTCSlIdenti fication( NewProcSec, FLAG) ;
if( FLAG) mark NewProcSec as a sub-TCS;}
case fork node:
for(each concurrent thread) {
SubTCSldentified=TRUE;
NewProcSec < this thread;
SubTCSldenti fication(NewProcSec, FLAG) ;
if( FLAG) mark NewProcSec as a sub-TCS; }
} //switch end
} //while end
 //function end
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ComputeMaxPermitted Time

STCS < sub-TCS state diagram of the TCS;
MPT < maximum permitted time of TCS;
ComputeMax Permitted Time(STCS, MPT) ;
function Com puteMax Permitted Time(in ProcSec, in MPT)
//ProcSec: sub-TCS ;
//MPT: ProcSec
{BEGINNODE < begin node of the process in ProcSec;
ENDNODE < end node of the process in ProcSec;
NODE < BEGINNODE;
ComputeCritical PathlLen(ProcSec,
while (NODE =ENDNODE ){
NODE < next node of the process in ProcSec;
switch NODE is type of do {
case sub-TCS node:
//NODE.MPT: sub-TCS
//NODE.ET: sub-TCS
NODE.MPT < (NODE.ET/CPT) * MPT;
case conditional node:
//CBET: s
CBET < 0;
for(each conditional branch) {
NewProcSec < this conditional branch;
//NewProcSec.P;
ComputeCritical PathLen(NewProcSec,
NewProcSec.P, CBT) ;
CBET~<~CBET+CBT; |}
MaxCB< (CBET/CPT) * MPT;
for(each conditional branch){
NewProcSec < this conditional branch;

CPT);

Com puteMax Permitted Time(NewProcSec, MaxCB) ; }

case fork node:
for(each concurrent thread) {
NewProcSec<this concurrent thread;

//TEDT: ,TEDT[{] i
ComputeCritical PathLen( NewProcSec, P, TEDT[i]);}
//Max TEDT

MaxTHD < (Max(TEDT)/CPT) x MPT
for(each conditional branch) {

NewProcSec  this concurrent thread;

ComputeMax Permitted Time( NewProcSec, MaxTHD) ;

} //switch end
} //while end
} //function end

}

function ComputeCritical PathLen(in ProcSec, in P,
Out CPT)
//ProcSec: sub-TCS
//P: ProcSec
//CPT: ProcSec
{ BEGINNODE < begin node of the process in Proc-
Sec;
ENDNODE < end node of the process in ProcSec;
NODE < BEGINNODE;
while (NODE =ENDNODE ){
NODE < next node of the process in ProcSec;
switch NODE is type of do {
case sub-TCS node:
//NODE.ET: NODE
CPT<CPT+Px NODE.ET;
case conditional node:
for(each conditional branch) {
NewProcSec < this conditional branch;

//NewProcSec.P:
//CBT: s
//

ComputeCriticalPathlLen (NewProcSec,
NewProcSec. P, CBT) ;
CPT< CPT+CBT * P;
+//for end
case fork node:
for(each concurrent thread) {
NewProcSec < this concurrent thread;
//TEDT: ,TEDT[{] i
//
ComputeCritical PathLen(NewProcSec, P,
TEDT[i]);
}//for end
//Max TEDT
CPT <CPT+Max(TEDT)
} //switch end
} //while end
} //function end

6 sub-TCS
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