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A Heuristic Load Balancing Algorithm by using Iterative Load Transfer

Eui-Seok Song” - Ha-Ryung Oh'"

- Yeong-Rak Seong'"’

ABSTRACT

This paper proposes a 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 every neighbor processors.
However, real load transfer is collectively done after complete load traffic calculation to minimize useless traffic. The proposed algorithm can
be employed in various interconnection topologies with slight modifications. In this paper, it is applied to both hypercube and mesh environments.
For performance evaluation, simulation studies are performed. The performance of proposed algorithm is compared to those of two well-known
algorithms. The results show that the proposed algorithm always balances the loads perfectly. Furthermore, it reduces the communication costs
by 70~90% in the hypercube ; and it reduces the cost by 75% in the mesh, compared to existing algorithms.
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11 W, = CalcAvgWorkLoad( ) ;

2 LoadBalance( )

3

4: LC=0,

5: while (workload isn't evenly distributed) {
6: for (i =0 ;1 <number of node ;i+*)
7: v = (LC +1) % number of node
3 if (W, > Wy

9: SourceMode( )

10 else if (W, <W,)

11 SinkMode( ) ;

12 else if (W, == Wq)

13 RelayMode( )

14 : ClearLinkFlags( ) ;

15: LC++

6}
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18 SourceMode( )
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2 for (p=0; p<number of links ; p++) {
21 v ={(LC + p) % number of links

22 if (! Liy && (Wi>Wi |

23 Wi=W; - unit load ;

24 Wiy = Wi + unit load ;

L Liv = TRUE ;

2 )

2700}

28

29 © SinkMode( )

30: ¢

31: for (p=0; p<number of links ; p++) {
32 v=(LC+p) % number of links

33: if (! Ly && (W <Wi) |

34 Wi=W,;+ unit load ;
35 Wiy = Wiy - unit load ;
36 Liv=TRUE ;

37 }
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40 : RelavMode!( )
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421 BIG=SMA = NULL ;
43 : for (p=0; p <number of links ; p*++)

44 : if (ML) {

45 if (W, >W,)

46 : BIG=W,;

47 else (W, <W;)

48 : SMA =W, ;

49 : if (BIG && SMA) {
0 BIG = BIG - unit load ;
3] SMA = SMA + unit load ;
52 Ly = Lema = TRUE ;
53 : BIG = SMA =NULL ;
54 }

55 }
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1 : LoadBalanceExpress( )

2:{LC=0;

3: do{

4: flag = FALSE ;

5: for (i=0;1<number of node; i++)

6: if (| W;-Wg|>IMBALANCE_FACTOR)
7: if (W;>Wyq)

8: SourceModeEx( )

9: else if (W, <W,)

10 : SinkModeEx( ) ;

11: ClearLinkFlags( ) ; LC++ ;

12: )} while (flag) ;

13:}

14 : SourceModeEx( )
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16: for (p=0:p <number of links ; p++) {
17: v ={LC +p) % number of links

18: if (! Liv)
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19: if ((Wq> Wiy) && (Wi - Wiy ) > TRANSFER_LOAD)Y

20 W; = W; - TRANSFER_LOAD ;

21 Wiv = Wiy + TRANSFER_LOAD ;

22 Liv = TRUE ;

23 flag = TRUE ;

24 : 1

25}

26}

27 : SinkModeEx( )
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29: for (p=0;p<number of links ; p++) {
30 v =(LC+p) % number of links
31: if (! Liyv)

32 if ((Wq < Wiy) && ( Wiy -~ W) > TRANSFER_LOAD)
33 Wi = W;+ TRANSFER_LOAD ;

34 Wiy = Wiy - TRANSFER_LOAD ,

3B Liv= TRUE ,;

36 flag = TRUE ;

37 }
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