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Abstract

This paper proposes an efficient heuristic load balancing algorithm for multiprocessor systems. The algorithm minimizes
the number of idle links to distribute load traffic and reduces its communication cost. Each processor iteratively tries to
transfer unit load to/from all neighbor processors. However, real load transfer is collectively done after all load traffic is
calculated. This prevents useless traffic and thus reduces the overall load traffic. The proposed algorithm can be employed
in various interconnection topologies with slight modifications. In this paper, it is applied to hypercube, mesh, k-ary
n-cube and general graph environments. For performance evaluation, simulation studies are performed. The proposed
algorithm and the well-known existing algorithms are implemented and compared. The results show that the proposed
algorithm always balances the loads perfectly. Furthermore, in comparison with the existing algorithms, it reduces the
communication costs by 77%, 74% and 73% in the hypercube, the mesh, and k-ary n-cube, respectively.
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8: else if (W, == Wa)
9: RelayMode();
10: LC++;
1}
12: }
13: ImbalanceMode()
14: {
15:  for (p = 0; p < number of links; p++) {
16: v = (LC + p) % number of links
17: if(W> W) {
18: Wi=W -1,
19: W|,v = WI,V + 1
20: }
21: else if (W, <W,){
a8 3. Mot RalAE &z|EY SAzE
Fig. 3. Pseudo-code for the proposed heuristic algorithm.
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22: Wi=W+1;
23: Wiv =W, -1
24: }
25: }
26: }
27: RelayMode()
28: {
29:  BIG = SMA = NULL;
30:  for (p = 0; p < number of links; p++) {
32: if (Wo> W)
33: BIG = Wy
34 else (W, < W)
35: SMA = W,
36: if ( BIG && SMA ) {
37: BIG=8IG~-1;
38: SMA = SMA +1;
40: BIG = SMA = 0;
41: }
42: '}
43: }
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