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Implementation of parallel blocked LU decomposition program
for utilizing cache memory on GP-GPUs
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ABSTRACT

GP-GPUs are general purposed GPUs for numerical computation based on mulfiple threads which are originally for graphic
processing. GP-GPUs provide cache memory in a form of shared memory which user programs can access directly, unlikely typical
cache memory. In this research, we implemented the parallel block LU decomposition program to utilize cache memory in GP-GPUs.
The parallel blocked LU decomposition program designed with Nvidia CUDA C run 7~8 times faster than nun-blocked LU decomposition
program in the same GP-GPU computation environment.
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(Figure 1) Structure comparison of CPU and GP-GPU
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dim3 dimBlock(num_thread, num_thread);
dim3 dimGrid(1, 1);
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for(k=0; k<N; k++) {
for(i=k+1; i<N; i++) {
A(ik) = A(LKYACK) oo, ©)
for(j = k+Lj<N; j++) {
A(i,j) = A(ij) - A(kj)*A(ik);.....D
}
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(Figure 3) LU decomposition and triangular system
solver
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for(bi=B+1; bi<nBlocks; bi++) [
= bi*blockDim.y + threadldx.y;
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(Figure 4) Matrix multiplication in the blocked LU
decomposition
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for(bi=B+1; bi<nBlocks; bi++) {
= bi*blockDim.x + threadldx.x;
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(Table 1) System specification of GP-GPUs used in
performance comparison

Tesla C1060 | Tesla C2075
Clock frequency 1.3 GHz 1.15 GHz
multiprocessors®] 4~ 30 70 14 7
cores®] 240 7 112 7
A 2= 859 + 512 A 1024 A
(BE5F) TR A7) 16K bytes 48K byres
global memory®] 7] 4G bytes 4G bytes
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(Figure 5) Performance comparison of the blocked
LU decomposition and the non-blocked LU
decomposition programs(Tesla C1060)
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(Figure 6) Performance comparison of the blocked
LU decomposition and the non-blocked

LU decomposition programs(Tesla
C2075)
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