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CUDA Core

Dispatch Port
Operand Collector

Result Queue

Fermi Streaming Multiprocessor (SM)
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Execute parallel
in each core
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(GeForce 8800)

Processing flow
on CUDA




Vector Addition
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* Embarrassingly parallel
c[i]=ali]+bl[i]



Kernel

__global___ void vector_add(const float *a,
const float *b,
float *c,
const size_t n){
unsigned int i = threadldx.x + blockDim.x * blockldx.x;
if(i < n)
c[i] = a[i] + b[i];



Setup Constants

int main(void){
const int n_e = 1<<20;
constint n_b =n_e * sizeof(float);
const size_t n_tpb = 256;
size_ tn_bl=n_e/n_tpb;
if(n_e % n_t)
n_bl++;



float *a_
float *b

a_h = (float*)malloc(n_b);
b_h = (float*)malloc(n_b);
c_h = (float*)malloc(n_b);

Pointers

cudaMalloc((void**)&a_d, n_b);
cudaMalloc((void**)&b d, n_b);
cudaMalloc((void**)&c_d, n_b);



Verify and Initialize

ifla_h==0||b_h==0]]c_h==0]]|
a_d==0||b_d==0|]| c_d==0){

printf("Out of memory. We wish to hold the
whole sky, but we never will.\n");

return 1;

}

for(inti=0;i<n_e;i++){
a_hli] =i* ((float)rand() / RAND _MAX);
b_hli] = (n_e-i)* ((float)rand() / RAND_MAX);
}



Using the GPU

cudaMemcpy(a_d, a_h, n_b, cudaMemcpyHostToDevice);
cudaMemcpy(b_d, b_h, n_b, cudaMemcpyHostToDevice);

vector_add<<<n_bl, n_tpb>>>(a_d,b _d, c_d, n_e);

cudaMemcpy(c_h, c_d, n_b, cudaMemcpyDeviceToHost);



Cleanup

for(inti=0;i<20; i++)
printf("[%d] %7.1f + %7.1f = %7.1f\n", i, a_hl[i], b_h[i], c_h[i]);

free(a_h);
free(b_h);
free(c_h);

cudaFree(a_d);
cudaFree(b_d);
cudaFree(c_d);

}






