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Process-driven Method of Semi-automatic Semantic Web Service Composition and its Application

XIONG Li-rong YU Hui FAN Jing DONG Tian-yang
(College of Computer, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract As the number of Web services increases quickly, how to compose Web services into loosely-coupled system
to fulfill flexible business requirements becomes a popular research topic. Traditional process-driven based service com-
position methods and frameworks predefine the composite process. When the local business-process changes, the whole
composite process must be redefined again which lacks of flexibility. This paper introduced a semi-automatic semantic
service composition method. The abstract service is used to describe the local dynamic process and will be automated re-
placed by composite service at execution phase when there is no candidate concrete service suitable for the abstract ser-
vice. A backward-tree based service composition method was proposed for the replacement of the abstract service and
semantic information was applied to improve the recall rate of Web service. Considering the selection of composite
processes the QoS evaluation method was introduced. Based on business process method, this paper proposed a semi-au~
tomatic semantic service composition framework. OWL-S technology is used for the description of the dynamic process.
Finally,an application of credit evaluation case is shown which presents the availability and flexibility of the framework.
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Function; FIND-AVAILABLE-DATABINDINGS
Input; The abstract service request Sg,service repository SR
Output; Available data binding set Ba
1. for each S& SR{
2. if Ji€SR. L,i'€8. 1,let B=sim(i:C,i’;C) = Sg. «
3. create b=(Sr,S,i,i’»B7 s Ba. add(b);
4. if 30€S,0 € Sk,let B=sim(0:Cs0':C)= Sg. a
5. create b={(S,Sr,0,0' ;B ,Bs. add(b);
6.}
7. for each $;,$, €SR and $;#£S; {
8. if F30E5,i€ES,let B=sim(0:C,1:0) = Sg. «
9. create b=¢(S51,52,0,1,8>,Ba. add(b);
10. }
11. return Ba;
B 5 ] SRS e £ S HRY, EREME RS S 1
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Function: SBT-CONSTRUCTOR

Input; Data binding set Ba , the output o€ Sg. O

Qutput; A SBT tree t; ={root, V, E)

1. create a new SBT tree tJ = (root, V,E);

2. create a new FIFO queue tQueue;

3. create a new SBT node tNode;

4. create a boolean variable flag;

5. set root=1{0}3

6. V. add({o});

7. tQueue. enquque(root) ; / /¥ K AR

8. while(!tQueue. isEmpty() ) {

9. tNode=tQueue. dequque();

10,  if tNodet=Sg. I continue;

11.  set ONode—tNode— (tNode[1Sg. D3

12.  for each o’ € QtNode{

13. set I={(e1,ez,**,ex) as the path from tNodeto the root;

14, set flag=false;

15. for each b&€Ba{

16. if(b, 0y==0'& &b, Ss. Iﬂ(LeJle. b. o) == {
17, set flag=true;
18. create a node cNode= (tNode— (S;. O(1tNode)) Ub. S. I;
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A5 BSR4 5 BR % “ EnterpriseCreditRating” B i 72
SE X HNE 10 B, B ExecuteRating MR RS , HFERE
AR BREEMAER, B FREs S FRE, REEET
FEIAE . RATEEURS PAT B B FR 55046 B QoS i)
fehn , WHAE R E X (0.8,0.2),
Hep, #iZ MR % ExecuteRating ) OWL-S 3R v B i
11 fiR . BATEFE—HIWPAEEIRRHTIRE 12), 153
T MHEESROLE 13), K@ MmERs 8z mmn
HE MR R ExecuteRating i BN 14 Bk, RS
BHHRIHATEAA T CalcWorkingCapital Fi1 CalcNetProfit & %
B AR, ARG R T IR - ARG RSHE
BRFEER,
(profile; Profile rdf: ID="ExecuteRatingProfile")
(service: isPresentedBy rdf; resources="ExecuteRatingService" /)
(profile: serviceName xml; lang="en")
executeRatingService
{/profile: serviceName)
({profile; textDescription xml;lang="en")
execute a enterprise credit rating.
{/profile; textDescription)
¢{profile: hasInput rdf:resource=" # TotalAssets"/)
{profile; hasInput rdf: resource=" # TotalProfits" />
(profile; hasInput rdf;resource="# CurrentAssets"/)
(profile: hasInput rdf: resource=" 4 CurrentLiabilities" /)
(profile; hasInput rdf: resource=" # TotalLiabilities" />
(profile: hasInput rdf: resource=" # OwnerEqulity"/>
(profile: hasInput rdf: resource=" # InterestExpense" /)
(profile: hasInput rdf: resource="# DepreciationCost" /)
(profile: hasOutput rdf:resource=" # CreditRatingResult" /)
(profile; Profile)

11 FREEH OWL-S i F B

EFCEAL 3000000000
FEREE: 1200000000
REIPEE s000000.00
FEhME.  soosoooe
A BLAH: 300000000

AEER:
FATEAYE: J000000.00
#IA%.  aocc0000

FBE S  soa00 00

B2 RA%eE
ERIEE L Z Score RPRBITEL. BERFA98 T356:H BRI AAALR

£k Z-Score SERTRNIMI R RN T :
AAA_ P80
AR |=730
Z_ bs&
BEB  |>=585
BB |o=495
B 15
Toc =250
B b0
B 13 g

{process: CompositeProcess rdf: ID="ExecuteRatingProcess")
(process: hasInput rdf: resource=" # TotalAssets"/)
(process: hasInput rdf; resource=" # TotalProfits" />
{process: hasInput rdf: resource="# CurrentProfits"/}
{process: hasInput rdf; resource=" # CurrentLiabilities" />
({process; hasInput rdf; resource=" # UndistributedProfits"/)

(process; hasInput rdf:resource=" # TotalLiabilities" /)
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(process; hasInput rdf; resource="# OwnerEqulity" />
(process; hasInput rdf: resource=" # InterestExpense" />
{process; hasInput rdf; resource=" # DepreciationCost"/)
(process; hasOutput rdf;resource=" 4 CreditRatingScroe"/>
{process; composeOf)
(process; Sequence)
{ process; components)
{process; ControlConstructList)
(list; first)
{process: Split-Join)
{process: components)
{process: Perform rdf; about="http://127. 0. O,
18080/ services/ statistics/ CalcWorkingCapi-
tal"/>
{process: Perform rdf; about="http://127. 0. 0.
1: 8080/ services/statistics/CalcNetProfits" /)
(/process: components>
{/process; Split-Join)
(/list. first)
{/list; rest
({ process; Perform rdf; about =" http;//127. 0. 0. 1.
8080/ services/ credit/ZValueForNonManufacture" /)
(/list: rest)
{/process; ControlConstuctList)
{/Pprocess: components)
{/process; Sequence)
(/process ; composeOf)
{process: Perform rdf; about =" http://127. 0. 0. 1 8080/services/
credit/ZValueForNonManufacture" )
(process; hasDataFrom)
{process: InputBinding)

{process; valueSource)
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