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Abstract In order to give a full play of SMP clusters this research studied the method to improve the performance of Fox algorithm

for parallel matrix multiplication exploiting optimization on single processor OpenMP and MPI which involves the levels of instruction

shared memory and distributed memory respectively. Through invoking mathematic library and hybrid programming the numerical results

derived on DeepComp 6800 are satisfactory .
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¢ Somp parallel do shared s n m k a B a lda b ldb ¢ ldc private i j [
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¢ $omp end parallel do
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¢ Somp do schedule static

doi =0 s-1
call bschedule n s @ b n

call dgemm 'n" 'n" m ni k a a lIda

shared s n m k a 8 a lda b ldb ¢ ldc

mk/ qp

2 g-1



71

SMP
& b1ib ldb B ¢ 1 ib lde
enddo
¢ $omp enddo nowait
¢ $omp end parallel
C=pC+ aAB OpenMP Fortran
3 3
3
BLAS dgemm
3 dgemm J
=1 n s ng n N, _ 1
OpenMP 3 4 4 bschedule n s
i b n; s i ib n; ib=ny+
n+ o+ n;_
OpenMP
¢ $omp enddo nowait
SMP
2 68 10
3
6800 265
4 1.3GHz 2 1024
2.6TB 80TB Quadrics QsNet
300MB/s Tus Linux
BLAS
5.324 Linpack 4.148 2003 12
2004 6 Top500 14 26
6800
4 16 1
BLAS dgemm
4 OpenMP MPI
mpif77 -openmp OpenMP -03
1 m = n =k =2000 gxr
X $ gxr gxr s
nrecv nsend  nbest Irecv lsend  lbest
2 1 r=1 Fox
r=1
1
MPI 4x4x1 4x2x2
OpenMP



72 2006 4

1 6800  Fox MFLOPS
Tab.1 Performance MFLOPS and speedup of Fox algorithm on deepcomp 6800

gXrXs nrecv lrecv nsend lsend nbest lbest
Ix1x1 0 0.00 0 0.00 0 0.00 4 660.3 1.00
4x1x1 3 1.00 3 1.00 0 0.00 14 480.9 3.11
2x2x1 1 1.00 1 1.00 2 1.00 13 588.6 2.92
2x1x2 1 2.00 1 2.00 0 0.00 14 786.3 3.17
1x1x4 0 0.00 0 0.00 0 0.00 15 810.4 3.39
4x2x1 3 0.50 3 0.50 4 0.25 22 451.8 4.82
4x1x2 3 1.00 3 1.00 0 0.00 23 309.1 5.00
2x2x%x2 1 1.00 1 1.00 2 1.00 22 342.9 4.79
2x1x4 1 2.00 1 2.00 0 0.00 25 769.2 5.53
4x4x1 3 0.25 3 0.25 4 0.25 26 407.3 6.95
4x2x2 3 0.50 3 0.50 4 0.25 32 225.3 6.91
4x1x4 3 1.00 3 1.00 0 0.00 35 600.8 7.64
2x2x4 1 1.00 1 1.00 2 1.00 33 467.1 7.18
Fox SMP
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