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add.c

add.cu
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#define N (512)
void add_CPU(float *a, float *b, float *c){
for(int i=0; i<N; i++){
c[i] = a[i] + b[i];

}
}

void init_ CPU(float *a, float *b, float *c){

for(int i=0;i<N;i++){

a[i] = 1.0;
b[i] = 2.0;
c[i] = 0.0;

}

int main(){

float *a,*b, *c;

a = (float *) malloc( N*sizeof(float) );
b = (float *) malloc( N*sizeof(float) );
c = (float *) malloc( N*sizeof(float) );

init_CPU(a, b, c);
add_CPU(a, b, c);

free(a);
free(b);
free(c);
return 0;

#define N (512)

| global |void add_GPU(float *a, float *b, float *c){

|int i = blockIdx.x*blockDim.x + threadIdx.xd
c[i] = a[i] + b[i];

}

void init_GPU(float *a, float *b, float *c){

|int i = blockIdx.x*blockDim.x + threadIdx.xﬂ

CUDAC
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clil = 8.6 Block%>Thread
} D IDEERFIRF
main(){ Z Xt it

float *a,*b, *c;

cudaMalloc((void
cudaMalloc((void

**) &a, N*sizeof(float) );
**) &b, N*sizeof(float) );
cudaMalloc((void **) &c, N*sizeof(float) );
init GPU<<< 1, N >>>{a, b, c);

add_GPU<<< 1, N >>>{a, b, c);

cudaFree(a);
cudaFree(b);
cudaFree(c);
return 0;
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add.f90

module kernel
implicit none
contains
subroutine add_CPU(a,b,c,n)
implicit none

integer,value :: n
real :: a(n),b(n),c(n)
integer :: i

do i=1,n
c(i) = a(i)+b(i)
end do
end subroutine add_CPU
end module kernel

program add
use kernel
implicit none

integer,parameter :: n = 512

a(:), b(:), c(x)

real,allocatable ::

allocate(a(n)); a =
allocate(b(n));
allocate(c(n)); c =

(o
1]
O N BB
o

call add_CPU(a, b, c, n)
deallocate(a)
deallocate(b)
deallocate(c)

end program add

add.cuf

module kernel
implicit none
contains

|attributes(global)|subroutine add_GPU(a,b,c,n)

implicit none

integer,value :: n
real :: a(n),b(n),c(n)
integer :: 1

|i = (blockIdx%x-1)*blockDim¥%x + threadIdx%x

c(i) = a(i)+b(i) //\\\\
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end subroutine add_GPU
end module kernel

Block+>Thread
DIDEELFIIRTF

program add
use kernel

licit none

integer; ter :: n = 512

r'eal,allocatable:: a(:), b(:), c(:)

allocate(a(n)); a =
allocate(b(n)); b =
allocate(c(n)); c

call add_GP(a, b, ¢, n)

deallocate(a)

deallocate(b)
deallncatel(ec)
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DIRIZ

CUDAC

real
real,shared
integer ::

r _u(Nx,N
:: [su(@:Nx+1)

i,j,tx

threadIdx%x
(blockIdx%x-1)*blockDim%x + threadIdx%x
(blockIdx%y-1)*blockDim%y + threadIdx%y

+

X

[ Py ™ )

Ishared memorylZdE—
su(tx) = u(i,j)

call syncthreads()
IR DBEERTE
if(i== 1) su(tx-1) =
if(i==Nx) su(tx+1) = ...
call syncthreads()

dudx(i,j) = (-su(tx-1)+su(tx+1l))/(2*dx)

4

float Uu[Nx*Ny];
__shared__ float su[Nx+2]; //+2(#h%EHE
int i,7j,tx;

tx= thr‘eadIdx.x
i = blockIdx.x*block
j = blockIdx.y*blockpi\ ~ #fFEIENZZE =T D

1=, Thread ID&ER
SIRFORIGHT
na

//shared memorylZaE—
su[tx] = u[i+Nx*j];
__syncthreads();

/ | FTRIB DIEZE R TE

if(i== @) su[tx-1]
if(i==Nx-1) su[tx+1]
__syncthreads();

dudx[i4Nx*j] = (-su[tx-1]+su[tx+1])/(2*dx);
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RPD/INSTA—EDSEE
CUDAFortran: A EES A—ILTEE L=/ \TA—4

CUDAC: constant memory

EDa—ILANTEELI-/\TA—42%
GPU{EIAM SRR BE

const int N = 512;
const float v = 1.0;
__constant__ float const_v = 1.0; //constant memory

_global__ void init_GPU(float *a){

int i = blockDim.x*blockIdx.x + threadIdx.x;

al[i] = v; //error
a[i] = (float)N; //OK
a[i] = const_v; //OK

module kernel
use param,only:z S EED1—)ILTEELI/\TA—4
implicit none

integer,parameter :: n = 512
real ,parameter :: v = 1.0
contains

attributes(global) subroutine init GPU(a)
implicit none

real :: a(n) 10K
integer :: 1

i = (blockIdx%x-1)*blockDim%x + threadIdx%x
a(i) = v 0K
a(i) z 0K

CUDA FortranTconstant memoryz{#E A9 5& - - -

Vool
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