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Abstract

To solve finite element problems which ensue from discretization of partial differential equa-
tions, a large system of linear equations must be solved. Domain Decomposition Method
(DDM) is one of the methods to solve those problems by decomposing the domain into some
subdomains. By partitioning the domain into subdomains, the dimension of the linear equa-
tions can be much less than that of the original problem. While the computational complexity
of Cholesky Decomposition and Preconditioned Conjugate Gradient Method (PCG) to solve
problems on two-dimensional domains is O(M?), this study shows the complexity of DDM
is O(Mg). This method can achieve high parallelism by using block diagonal preconditioned

CG method. It is verified by implementing it on parallel computer.
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K1 FAyvayA XX s REERKE FE MU EER

Cholesky DDM CG | ICCG

prob size | 2x2|4x4][8x38 (1,1)
32 x 32 | LU(MFlop) 115 040| 003| 000| -] o001
CG(iter.) -1 | 2| 32| s 36
total(MFlop) 123 | 113| 1.33| 138|111 119

64 x 64 | LU(MFlop) 13| 53| 04| o0| -] o0
CGfiter.) - 12| 32| a5 107 65
total(MFlop) 17| 87| 83| 96| 88| 83

128 x 128 | LU(MFlop) 103 59| 58| 08| -] o1
CG(iter.) | 12| 43| 59| 391 132
total(MFlop) 106 74| 50| 57| 128 67

E2 Avvat A Xk b REER - B L BRI E=100

Cholesky DDM CG | ICCG
probsize[ 2><2|4><4|8><8 (1,1)
32 x 32 | CGfiter.) - 41 63 92 | 837 55
64 x 64 | CGfiter.) - 57 87 | 1311822 | 104
£3 AyvadA X REEMN - RE 2. BEEEE=1.0
Cholesky DDM CG | ICCG
prob size | 2x2|4x4[8x8 1,1)
32 x 32 | CGfiter.) - 27 39 55 | 104 41
64 x 64 | CG(iter.) - 39 56 79 | 209 78
4 Ay P A RICE B EEIE - RIE 2. BRI k=100
Cholesky DDM CG | ICCG
prob size | I%x2|4x4[8x8 (1,1)
32 x 32 | CG(iter.) - 42 62 89 | 815 53
64 x 64 | CG(iter.) - 59 87| 1127|1812 102




F 5 HREREOEK X 2 KE0E - ME 1
| k | 10] 1.1]10.0] 1000 | 10000 |
DDM(2x2) || 12| 43| 53] 57 61
DDM(4x4) || 32| 72| 81| 87 92
DDM(8x8) || 45| 101 | 120 | 131 | 138
CG 107 | 267 | 683 | 1810 | 4328
ICCG(1,1) || 65| 81| 94| 100 110
# 6 HREREOEIC X 2 RUEEIR - RiE 2
[k 1.0 | 1.1 ] 100 ] 100.0 | 10000 |
DDM(2x2) || 39| 49| 55| 59 62
DDM(4x4) || 56 | 72| 81| &7 91
DDM(8x8) | 79 | 102 | 119 | 128 | 135
CG 209 | 283 | 672 | 1812 | 4285
ICCG(L,1) || 78| 83| 94| 102| 107
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