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Abstract Web service technologies provide a standard means for interoperation and integration of
heterogeneous applications distributed over the Internet. For efficient execution of hierarchically
interacting composite web services, this paper proposes an approach to distribute web service
invocations over peer systems effectively, exploiting intensional XML data embedding external service
calls as a result of web services. A cost-based optimization problem on the execution of web services
using intensional results was formalized, and a heuristic search method to find an optimal solution and
a greedy algorithm to generate an efficient invocation plan quickly were suggested in this paper.
Experimental evaluation shows that the proposed greedy algorithm provides near-optimal solutions in

an acceptable time even for a large number of Web services.
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Fojd B 7] FuiERE Ay Ko 24
Hl8S g'(s), HE s2HE od EF AR g4
B8-S A(s), 28I A(s)ol thE 33 && heE B
o, f(s)9} fls)s o&3} 2o] EHE & SUuh

F®)=g"()+h (), f(&)=g () +hs) (1)

dtdos A' gnFol F4 HA HE 27 98
Me ZE A sol sl F3 3k AGs)7 AA g b
£ n(s) 2o 84 FAY 288 2Asjor 3t [16].
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A9 6. (B B R 33L& % 22 EF) Fo4A
DT = (Va, Ag, Wa)9] FE =EE rolg} 3la A8 s
9 3% H3Y EFHE ETs = Vs, A, Wt & dl,
HT.=(V,A W), &, V=Vs A=A, U { (1wl
weEVy-Vs, ET:S % =Zo|HAN Py, wll &%

1 A* Search Algorithm

4 Begin

defined by the equation (2).

2 Input: web services call definition tree DT = (V,, Ay, W0)
3 Output: the optimal invocation tree for DT

5  Letthe start state s, = (({r}, &, @), 0).
6 Let OPEN be a priority queue storing states in non-decreasing order of f{) value

7 OPEN ={sp};

8 Loop

9 Select from OPEN a state s having the smallest value of f(s).
10 OPEN:=OPEN-{s}

1 Let the selected state s = (ET, d;) where ET=(Vs, As, W).
12 if V; = V, then

13 return ET;

14 end if;

15 N:={w|weV,-V;andits depthin DTis d;+ 1};

16 for each possible invocation tree ET, = (V,,, A,, W,)), where

V,=VsUN, A, = A; U {(u, w) | foreach weN, uis a node in Py(r, v} in ET;
where vis a node s.t. (v, w)eAy}, and W A—Z® satisfying W c W, < Wd'

17 do

18 Generate a successor state of s, Sgyec=(ETy, dst1).
19 OPEN := OPEN U { Ssucc };

20 end for;

21  end loop;

22 end
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1 Greedy Algorithm
2 Input: web services call definition tree DT = (Vy, Ay, Wy)
3 Output: an invocation tree for DT
4 begin
5 Let Q be a queue to store nodes in DT. Q = J;
6 Let ET = (Ve, As, W,) be the result invocation tree. ET := ({1}, &, O);
7 Let H be a hash table to store minimum weight values for descendent nodes.
8 while Q = & do
9 v = Dequeue(Q);
10 Let (sy, S2, ... , Sp) be the sequence of nodes in Pe(r, v) in ET.
11 for each child node w of vin DT do
/* find u such that 4 = u'ilggv)(W; (', W)+ XE;(W) ]}J/[(zrn ) W, ((, x))} %
12 Initialize H by H(x) := MAX_VAL for all x in Desc(w);
13 S. = MAX_VAL;
14 for each s;from s to s, do
15 S51:=0;
16 for all x in Desc(w) do
17 H(x) := min{ H(x), Wy (s, X))}
18 Sy := 8¢ + H(x);
19 end for;
20 if Wy ((s, w)) + S; < S; then
21 Sz = Wy((s, W) + Sy u=s;;
22 end if;
23 end for;
24 Ve 1= Vo U (W) Agi= As U {(U, W)Y Wai= W, U {Wo (U, W)k
25 Engueue(Q, w).
26 end for;
27  end while;
28 return ET;
29 end
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