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Implementation of high performance parallel LU factorization program
for multi-threads on GPGPUs
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ABSTRACT

GPUs were originally designed for graphic processing, and GPGPUs are general-purpose GPUs for numerical computation
with high performance and low electric power.In this paper, we implemented the parallel LU factorization program for GPGPUs.
In CUDA, which is computational environment for Nvidia GPGPUs, domains are divided info blocks, and multi-threads compute
each sub-blocks simultaneously. In LU factorization program, computation order should be arfificially decided due to the data
dependence. To resolve the data dependancy, we suggested a parallel LU program for GPGPUs, and also explained parallel
reduction algorithm for partial pivoting of LU factorization. We finally present performmance analysis o show efficiency of the
parallel LU factorization program based on multi-threads on GPGPUs.
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for(k=0; k<N; k++) {
for(i=k+1; i<N: i++) {
A(ik) = A kyA(kk);
Jor(j = k+Lj<N; j++) {
A(Lj) = A(ij) - Alkj)*A(k);
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dim3 dimBlock(NUM_THREADS,NUM_THREADS);
dim3 dimGrid((N+dimBlock.x-1)/dimBlock.x,
((N+dimBlock.y-1)/dimBlock.y));
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i = blockldx.x*blockDim.x+threadldx.x;
J = blockldx.y*blockDim.y+threadldx.y;

for(k=0; k<N; k++) {
ifi>kt{

if G == k) A(Lj) = A(j)A(kk);
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= A(i)-A(kj)*A(i.k);
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dim3 dimBlock(NUM_THREADS,NUM_THREADS);
dim3 dimGrid(1, 1);
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Jor(k=0; k<N; k++) {
for(bj=k/blockDim.y; bj<n; bj++) {
J = bj*blockDim.y + threadldx.y;
G ==k !
for(bi=k/blockDim.x; bi<n; bi++) {
i = bi*blockDim.x + threadldx.x;
fi>k{
A(ij) = A(ijyA(kk);

/
__syncthreads();

ifG >k
for(bi=k/blockDim.x; bi<n; bi++) {
i = bi*blockDim.x + threadldx.x;
fi>k{
A(Lj) = A(ij)-Alkj)*A(ik);

/
__syncthreads();
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