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Abstract: QoS-aware automatic service composition is committed to synthesize the correct work plans from huge amounts of
web services based on the functional quality requirements of the users. It is highly effective in fields such as service composition
modeling, correctness checking, etc. Noticing that to give users more choices can meet the diversified demands and eliminate the
possible performance bottle necks, we extend our tool, QSynth, to a new system QSynth-TopK which supports the query of top k
work plans. In this system, top k work plans are generated orderly by iteratively replacing the web services in the optimal composi-
tion. In theory this way is proved accurate. Evaluations show that QSynth-TopK achieves stable and outstanding efficiency with re-
spect to large composition scenarios.
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Require: Service Repository
: for all Service W; € Service Database do
W;.count < |Iw,|
: end for
: enabledservices.add(Ir.trigger())
/*The services that Ir can match*/

5: while enabledservices #@ do

6: W <« enabledservices.remove()
7.

8

:  ForwardEnable(W)
: end while
9: if R is not enabled then
10:  return no result.
11: end if
12: while reProServices #Jdo
13:  Service Wypdate <= reProServices.remove()
14:  if Wypdate.calculateQoS() is better than Or.allQoS and
Wapdate-allQoS then
15: updateQoS(Wpdate.successors)
/*update the QoS value of the successors of Wypgate™/

16: endif
17: end while

Hi%X 2 Forward Enable(W) &

Require: Service: W, OPars, reProServices, Input inverted
index table: inTable

1: for all parameter out € W.outputs do

2: if ditem € OPars where item =out then

3 if item.optQoS is worse than W.allQoS then

4: item.optQoS < W.allQoS

5 item.opt Provider < W

6 reProServices.addUnique(inTable.lookup(out))

/*No duplicate services in re ProServices.*/

7 end if
8: else
9 OPars.add(out); out.opt Provider < W,
out.optQoS <= W.allQoS
10: A services set (setNeed) < inTable.lookup(out)
11: for all Service W’ € setNeed do
12: W' .count--
13: if W' .count = 0 then
14: W'.allQoS <= W' .calculateQoS()
15: if W’ £ Or A W'.allQoS better than Og.allQoS
then
16: enabledservices.add(W')
17: end if
18: end if
19: end for
20: endif
21: end for
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