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Abstract: Service Composition enables a new way to create new services by assembling independent service
components. One of the important goals in service composition is load balancing across service replicas. In this
paper, a novel adaptive distributed load capacity based (LCB) algorithm is presented to solve the load balancing
problem in service composition. LCB algorithm uses service routing mechanism to search services and transfer the
application data. By self-adaptively calculating the load capacity (LC) metric, LCB agorithm can choose a
reasonabl e service path. LC metric reflects the workload of the service node, and is adaptively adjusted according to
the variations of the server’s load. Compared with the previous researches, LCB algorithm needn't the global
topology information and load information. It is much suitable for dynamic service composition in distributed
systems. Simulations show that LCB algorithm performs well in terms of load balancing across the service replicas.
Key words:  service composition; load balancing; service overlay network; service routing; quality of service
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Chandy-Misra
N
. u R, .R[i].hops u
( ),Ru[i].next u i Ui
.V ,Neigh, u
Chandy-Misra Vo :
Initialization:
begin
forall veV do
If v=u then begin Ry[Vv].hops:=0; R [v].next:=null end
else begin R [V].hops:=w; R [V].next:=null end
end
For node vq only:
begin
forall weNeigh, do send message(v,0) to w;
end
Processing a message(Vy,d) from neighbor @ by u:
begin
receive message(Vp,d) from w;
if d+1<R[vg].hopsthen
begin
Ru[Vo].hops:=d+1;
Ru[Vo] .next:=w;
forall xeNeigh, do if Xz then send message(Vo,R,[Vo] -hops) to x;
end
end
Chandy-Misra (diffusing computation), ,
.Chandy-Misra , O(N?), O(N*|E),  |El
115
,Chandy-Misra .LCB
QoS :
3.2 LCB
.LCB : , LC ,
LC ,
LCB , A.
) u ) Ty,
’ T21 Lu(Tg),
A= Lu (Tl) — I-u (Tz)
T1 _Tz

© PEEREBEAD

1071

——LCB
LC

Lu(Tl)!

D

http:/ www. jos. org. cn



1072 Journal of Software Vol.17, No.5, May 2006

, T. T :
1 T, T , , 1
, Lu(T)-Lu(T2)=1—-expired(T,,Ty). ,expired(T,, Ty) T, T
( , ) (@
. 1-expired(T,,T,) @
Tl _T2
@ . 4 :
LC
, 0~1 .LC , ;
, ; , , ..
LC i, ) )
LC LC
LC=f((1-a4)LC) (3)
f , LC 0~1 f(x)
0, x<0
f(x)=4% 0<x<1 (4
1, x=>1
a 0-1 , , LC (3) ,
A LC , 1 , 0. ,
A 2 , A LC )
A , , LC
a 24
o
LCB : LC. &
.LC LC , LC .
u Reg=(S.,S.,...,.S), Replica(9) S ,LCu(S
u S LC ,LCB ( Jrequest_forward(u,S,Req)
, Req u S):
1
Req:=(S1.S....,Sd;
2. 1 ] LC S
max_lc:=—1; S=null;
forall xeReplica(S;) do
begin
if LCy(xX)>max_lc then begin max_lc:=LC,(x); S=x end
end
if S=null exit
3. 2~ @ u LC :
LCy(9:=MAX(O,MIN(1,(1-axA49)xLC\(9))); [*4s S */
4. , S . S ,
Req:=(S,...,S);

request_forward(u,S Req);
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Tablel Load distribution across service replicas
1
Replica number S0 S1 S2 S3 4 S5 S6 S7 S8 S9
0 452 493 503 476 474 473 502 496 491 473
1 527 536 540 510 488 513 539 516 493 510
2 496 510 501 485 477 499 493 504 545 506
3 487 501 513 533 470 448 492 511 505 519
, 15 .
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