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Automated Generation of Composite Web Services
based on Functional Semantics

Dong-Hoon Shin', Kyong-Ho Lee"

ABSTRACT

Recently, many studies on automated generation of composite Web services have been done. Most
of these works compose Web services by chaining their inputs and outputs, but do not consider the
functional semantics. Therefore, they may construct unsatisfied composite services against users’
intention. Futhermore, they have high time-complexity since every possible combinations of available
services should be considered. To resolve these problems, this paper proposes a sophisticated composition
method that explicitly specifies and uses the functional semantics of Web services. Specifically, A graph
model is constructed to represent the functional semantics of Web services as well as the dependency
among inputs and outputs. On the graph, we search core services which provide the requested function-
ality and additional services which transform between I/O types of the user request and the core services.
Then, composite services are built from combinations of the discovered services. The proposed method
improves the semantic correctness of composite services by the functional semantics of Web services,
and reduces the time complexity by combinations of functionally related services.
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CWIlist findCompositeServices(act, obj, In, Out)
{
List  CWist = null;

s FE AEs FE Y
Set CWS; = findCWSiu(In);
If(CWSi is an empty set)

return null;
Set  CWSg = findCWS(Out);
If(CWS,, is an empty set)

return null;
Set CWS = findCWSg(act, obj);
Set  CWSe = findCWSc(act);

/Y 9 2z Yoie] HE g B EFF
o AH]= 7Y
If{(CWSs: is not an empty set)

List pathList = findAlIPaths(CWS;;, CWSs,,
CWS.a);

if(pathList is not an empty list)
CWiist = buildCompositeServices(pathList);
)
If(CWS is not an empty set)
{
List pathList = findAllPaths(CWSj,, CW S,
CWSaa);

if(pathList is not an empty list)

CWiis.add(buildCompositeServices{pathList));
}

return CWisi,

)

a3 10, MekE S H Mela o da2lF
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T ERJEE AN A7t BREE Adsta By
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Mavaddat®] oA e} o] AL&R} 9 A& el A
dY I 9 wiNESFY F3G9) o)) A5 AR S
7Rtk 7 gk w3 9] 2 Ao 5 3
HE FE3te JHEE Al S0 T A Ag
& HAda 7%, Zhzke] @A) g Al
EREE T 4 ), 4 (2), 4 3= 2k
FH b= G Ay dAe A7 BFE
= 0 (Y ce 45 A (1)
FTH M2~ g G dAANA o A9 Hg
CWSi, CWSa, CWSs, CWS7} AFE-2}2] 8. FALS
of Ziwtate] gAET) o] YL 2LERA NFEe

CWis  buildCompositeServices{pathList)
{

List CWis = null;

Set serviceListSet = null;

/7 olE G g Ztzpe] F=of b dd
753t BEE AulA g 2EFE g4
for(int i=0;i<pathList.size();i++)
{
Path  path = pathList.get(i);
Set  serviceListSet = findServiceList(path);
if(serviceListSet is an empty set)
continue;
}

if(serviceListSet is an empty set)
return null;

/) AElz Bl 2EE 2Ete] B AHl2 7Y
CWis = findComposition(serviceListSet);

return CWisy
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