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Performance-stabilization and automatic performance tuning for
DGEMYV routines on a CUDA environment

TOSHIYUKI IMAMURA -1t

Computational linear algebra is one of the core fields for GPGPU. To achieve higher and
stable performance on BLAS can be thought as the most important issues, as the perfor-
mance tuning for DGEMM routine leads to the LINPACK benchmark winner. This paper
reports a case study for automatic, semi-automatic or manual performance tuning for the
kernel function, DGEMV-N and DGEMV-T of the CUDA BLAS library. As many reports
reveal that the performance on CUBLAS and MAGMABLAS shows a big saw figure. We
build a performance model from the observations and the hardware specification. By using
a simple modeling, we tune up the kernel function, namely AT-based MYBLAS on a CUDA
environment. This study is examined on GT200 series and Fermi core seriese, and a future
direction for automatic tunig on GPGPU is described.
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__shared__ double buff[BLOCK_SIZE];

A += threadIdx.x+blockIdx.x*BLOCK_SIZE;

x += threadIdx.x;

for(int i=0; i<n_col; i += BLOCK_SIZE){
__syncthreads(Q);

buff [threadIldx.x] =
__syncthreads();

x[i];

#pragma unroll
for(int j=0; j<BLOCK_SIZE ; j++){
res += A[O]*buff[j];

A += 1da;

}
}
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// 00001

__shared__ double w[THREAD_SIZE];

A += BLOCK_ID; x += threadIdx.x;

for(int i=0; i<nl; i+= THREAD_SIZE)
r += A[i] * x[i];

sumup (&r,w) ;

// 0000 2
#define th_x threadIdx.x
#define th_y threadldx.y
__shared__ double buff[32];
__shared__ double a[16][4][4];
A += START_COL*1lda; x += THREAD_IDY32;
for(int i=0; i<nil; i+= 32 ){
buff [THREAD_ID] = x[il;
for(int itr=0; itr<2; itr++, A+=16){
for(int j=0; j<4; j++)
alj][th_y] [th_x]=A[j*4*1da];
__synchthreads () ;
for(int j=0; j<4; j++)
r += al[th_x] [th_y][j]
* buff [j+16xitr+th_y*4];

}

sumup (&r,w) ;
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00 (000000000000, 000000000000
000000 2000000000000, 00 sumup(r) O
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ooooon)

g100o0o0ooooobooooo,oooo
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#define UMAX 4

__shared__ double w[THREAD_SIZE];
(n_col/BLOCK_SIZE)*BLOCK_SIZE;
row = blockIdx.x * UMAX;

A += threadIdx.x; x += threadIldx.x;

col_m =

ak = A + rowxlda;

#pragma unroll 8

for(int i=0; i<col_m; i+=BLOCK_SIZE ){
s0 ak[0]*x[i];
si ak[ldal*x[i];
s2 ak[lda*2]*x[i];
s3 ak[1lda*3]*x[i];
ak+=BLOCK_SIZE;

4=
4=
4=

+=

}
{ int i=col_m; if(i+threadIdx.x<n2){
sO0 += ak[0]*x[i];
sl += ak[ldal*x[i];
s2 += ak[lda*2]*x[i];
s3 += ak[lda*3]#*x[i];
1}
sumup (&s0,w) ; sumup(&sl, w);

sumup (&s2,w) ; sumup(&s3, w);
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