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Abstract: Web service composition is an important technology for agile inter-enterprise application integration.
Centric composition engines are widely adopted to enact composite services in many Web service composition
research projects. Such a centralized architecture, however, results in problem of scalability, message exchange
efficiency and autonomy. A role-based decentralized approach for service composition is proposed in this paper,
which partitions the global process model of a composite service into local process models according to the
participant roles so as to distribute the control logic of a composite service and corresponding execution load into
multiple nodes. An algorithm of generating the local process models is presented in detail with deployment and
execution mechanism introduced. Simulation results indicate that this approach can support highly concurrent
requests and large volume of data more effectively than the centralized architecture, so it is helpful to improve the
scalability of composite services.
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3( (activity)). , Activity::=(role,op,input,output),
role ;operole.OP ;input,output .
4( (global process model)). GPM::=(ROLES PVSACTSCLSDLYS),
(1) ROLES={Ry,Ry,...,R} , Ro 'R, Ry N ;
(2) PVS 1,0ePVS ;
(3) ACTS , start end , ,Start=(Ro,null,null,1),
end=(Ry,null,O,null);
(4) CLSCACTSXACTSxC (control link) . e=(ALA,C0)eCLSA A e
, A;.output c : A=< Al c, A=<A);
) , C ) ;
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Ajinput  Aj.output , A b i A, A phi A‘ ;
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, 3
6( (collaborative activity)). , CActivity::=
(role,op,input,output), role ;ope{send,receive} ;input
, Op=receive input ;output ,op=send  output

7( (local process model)). R LPMg::=(ROLESPVSACTS,
CLSDLYS), ACTS ACTS, ACTS, ,
Uveacrs, V-role={R} U, acrg, V.role= ROLES\{R}; PVSCLS  DLS

8. R LPMg GPM, , LPMg
R GPM .

(1) LPMg.ROLES=GPM.ROLES;

(2) LPMg.PVSCGPM.PVS,

(3) LPM.ACTS, ={v|ve GPM.ACTS v.role= R} U{start,end};

(4) VA,A cGPM.ACTS  A<A , A,A €LPM_.ACTS, , LPMg A=A Ae
LPMg.ACTS,, A ¢LPM..ACTS,, 3A €LPM..ACTS., A.role= A role A<A; A ¢ LPM,.ACTS,,
A €LPM.ACTS,, 3A €LPM.ACTS., Arole=Arole A<A;

(5) VA,A cGPM.ACTS A" A, A,A €LPM_ACTS, LPMg At A Ace
LPM;.ACTS,, A ¢LPM_ACTS,, 3A €LPM,.ACTS,, Arole=Arole At A; A ¢ LPM..ACTS,,
A €LPM_ACTS,, 3A €LPM_ACTS., Arole=Aroe A" A.
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N 1 LPM g, LPM gy,..., LPM .
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(2 GPM di; =(A,A.¢,;) Arole=Aurole:
(2.1) A A , NGNS N} .role= A role,
N/ ,.op=send, N,.role= Arole, N7, .op=rec, (AN 8 ON7LALTY  (NFLNT T
v A AJ Ni!,i Ni?,j )
(22)  N/,input =N/ output = A input (AN .6 (N7LALGD, d,.
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4 N N (N ;, N7}, T).
, N+1 . (V,E,D,),i =0,.,N.
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(2) PVS ={vinput,v.output |veV};
(3 ACTS - {V =0
V, U{start;,end;}, i=1..,N
E, i=0
(@) CLS ={E U{(start;,v,T)[veV,\ACTS,v.op=rec —JecE target(e)=viU . _ N
{{v,end;, T)|veV, \ ACTS,v.op=send —3Jeec E;,source(e) =},
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