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PGI Workstation / Server / CDK
Linux, Windows, MacOS, 32-bit, 64-bit, Intel 64, AMD64

UNIX-heritage Command-level Compilers + Graphical Tools

Compiler Language  Command 

PGF95
Ê

 Fortran  95 w/some 

F2003 

pgf 95 

PGCC
®
 ANSI C99, K&R C and 

GNU gcc Extensions 

pgcc  

PGC++
®
 ANSI/ISO C++  pgCC 

PGDBG
®
 MPI/OpenMP  debugger pgdbg  

PGPROF
®
 MPI/OpenMP  profiler  pgprof  

 

Self-contained OpenMP/MPI Development Solution







Abstracted x64+Accelerator Architecture



Simple Fortran Matrix Multiply 
for an x64 Host

do j = 1, m
do k = 1, p
do i = 1,n
a(i,j) = a(i,j) + b(i,k)*c(k,j) 

enddo
enddo

enddo



!$omp parallel do
do j = 1, m
do k = 1, p
do i = 1,n
a(i,j) = a(i,j) + b(i,k)*c(k,j) 

enddo
enddo

enddo

Parallel Fortran Matrix Multiply 
for a Multi-core x64 Host



extern "C" __global__ void
mmkernel( float* a,float* b,float* c,

int la,int lb,int lc,int n, 
int m,int p ) 

{
int i = blockIdx.x*64+threadIdx.x;
int j = blockIdx.y;

float sum = 0.0;
for( int k = 0; k < p; ++k ) 
sum += b[i+lb*k] * c[k+lc*j];

a[i+la*j] = sum;
}

Basic CUDA C Matrix Multiply Kernel 
for an NVIDIA GPU



extern "C" __global__ void
mmkernel( float* a, float* b, float* c, int la, int lb, int lc, int n, int m, int p ) 
{

int tx = threadIdx.x;
int i = blockIdx.x*128 + tx;  int j = blockIdx.y*4;
__shared__ float cb0[128], cb1[128], cb2[128], cb3[128];

float sum0 = 0.0, sum1 = 0.0, sum2 = 0.0, sum3 = 0.0;
for( int ks = 0; ks < p; ks += 128 ){

cb0[tx] = c[ks+tx+lc*j];     cb1[tx] = c[ks+tx+lc*(j+1)];
cb2[tx] = c[ks+tx+lc*(j+2)]; cb3[tx] = c[ks+tx+lc*(j+3)];
__syncthreads();

for( int k = 0; k < 128; k+=4 ){
float rb = b[i+lb*(k+ks)];
sum0 += rb * cb0[k];   sum1 += rb * cb1[k];
sum2 += rb * cb2[k];   sum3 += rb * cb3[k];

rb = b[i+lb*(k+ks+1)];
sum0 += rb * cb0[k+1]; sum1 += rb * cb1[k+1];
sum2 += rb * cb2[k+1]; sum3 += rb * cb3[k+1];

rb = b[i+lb*(k+ks+2)];
sum0 += rb * cb0[k+2]; sum1 += rb * cb1[k+2];
sum2 += rb * cb2[k+2]; sum3 += rb * cb3[k+2];

rb = b[i+lb*(k+ks+3)];
sum0 += rb * cb0[k+3]; sum1 += rb * cb1[k+3];
sum2 += rb * cb2[k+3]; sum3 += rb * cb3[k+3];

}
__syncthreads();

}
a[i+la*j] = sum0;     a[i+la*(j+1)] = sum1;
a[i+la*(j+2)] = sum2; a[i+la*(j+3)] = sum3;

}

Optimized
CUDA C 
Matrix
Multiply
Kernel



Host-side CUDA C Matrix Multiply GPU Control 
Code

cudaMalloc( &bp, memsize );
cudaMalloc( &ap, memsize );

cudaMalloc( &cp, memsize );

cudaMemcpy( bp, b, memsize, cudaMemcpyHostToDevice );
cudaMemcpy( cp, c, memsize, cudaMemcpyHostToDevice );
cudaMemcpy( ap, a, memsize, cudaMemcpyHostToDevice );

dim3 threads( 128 );
dim3 blocks( matsize/128, matsize/4 );
mmkernel<<<blocks,threads>>>(ap,bp,cp,nsize,nsize,

nsize,matsize,matsize,matsize);

cudaMemcpy( a, ap, memsize, cudaMemcpyDeviceToHost );

cudaFree( ap );
cudaFree( bp );

cudaFree( cp );



!$acc region
do j = 1, m

do k = 1, p
do i = 1,n

a(i,j) = a(i,j) + b(i,k)*c(k,j) 
enddo

enddo
enddo

!$acc end region

PGI Directive-based Fortran Matrix Multiply for 
x64+GPU
















