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Implementation of Waveform Relaxation Methods on Parallel
Computer for Solving Large Systems of Differential Equations
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Waveform relaxation methods are one of the most suitable methods for solving large systems of
ordinary differential equations. But, if an interval of the integration is long or the equation is
stiff, the methods need many iterations. Therefore a large number of strategies which improve
the convergence property have been proposed. In this paper, we propose the strategies for
second order linear differential equations and discuss the parallelism and the convergence of the ‘
proposed ‘strategies. Moreover, we examine the parallel efficiency of the proposed methods by

. the experiments on a parallel computer.
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Table 2. WFISHEMRIC & B splitting TEOFHEHER

. CPU-time(sec)
d | iter serial paralle Sp P E
1 18 10.572 1.845 5.730 | 8 | 0.716
2 15 35.087 | 5.048 6.951 | 8 | 0.869
4 14 24.708 3.504 7.051 | 8 [ 0.881
8 14 21.786 3.007 7.245 1 8 | 0.906
16 14 23.258 4.630 5.023 | B | 0.628
32 14 31.263 5.231 | 5.976 | 8 | 0.747
64 14 161.994 21.902 | 7.396 | 8 | 0.925
128 14 473.085 | 120.705 | 3.919 | 4 | 0.980
256 14 1135.326 | 576.299 | 1.970 | 2 | 0.985
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d---dimension of subsystems of iterations iter:-
the number of iterations
Sp =CPU-time(serial)/CP U—tlme(parallel)
P ‘the number of processors
E=S5,/P
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Table 3(a). Overlapping EOETERER (d = 64)

CP U-time(sec)

B | iter sertal parallel | Sp p E

0 12 | 161.994 | 21.902 | 7.396 | 8 | 0.925
1 6 78.298 11.883 | 6.589 | 8 | 0.824
2 5 74.842 10.923 | 6.852 | 8 | 0.856
3 4 64.225 9.952 6.453 | 8 | 0.807
4 4 69.790 10.507 | 6.586 | 8 | 0.823
5 4 76.571 | 11.890 | 6.440 | 8 | 0.805
10 3 80.582 13.213 | 6.598 | 8 | 0.825
20 3 124.014 | 19.045 | 6.559 | 8 | 0.820
30 3 174.056 | 26.401 | 6.593 | 8 | 0.824

Table 3(b): Overlapping HEOEHEHR (d = 256)

. CPU-time(sec)

u iter serial parallel Sp P E

0 14 1135.3%6 | 576.299 | 1.970 | 2 | 0.985

1 6 506.051 | 955.469 | 1.984 | 2 | 0.992

2 5 430.146 | 217.065 | 1.982 | 2 | 0.991

3 4 332.200 169.689 | 1.958 | 2 | 0.979

4 4 334.649 175.746 | 1.904 | 2 | 0.952

5 4 347.049 | 176.003 | 1.972 | 2 | 0.986
10 3 963.207 | 135.078 | 1.941 | 2 | 0.971
50 3 331.916 173.223 | 1.916 | 2 | 0.958
100 3 135.606 | 224.413 | 1.941 | 2 | 0.971
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S, =CPU-time(serial) /CPU-time(parallel)
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