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XcalableMP : directive-based language eXtension
for Scalable and performance-tunable Parallel Programming
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" OpenMP
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Code Example

int array[YMAX][XMAX];

#pragma xmp nodes p(4)

#pragma xmp template tfYMAX] data distribution

#pragma xmp distribute t[block] on p

#pragma xmp{Iign array[i][*] to t[i]

’ add to the serial code : incremental parallelization ‘

main(){
inti,j, res;
res =0;

#pragma xmp loop on t[i] reduction(+:res)
for(i=0; i < 10; i++)
for(j=0; j < 10; j++){
array[i][j] = func(i, j); work sharing and data synchronization
res += array[i][j];

The same code written in MPI X =—-MP

int array[YMAX][XMAX];

main(int argc, char**argv){
inti,j,res,temp_res, dx,llimit,ulimit,size,rank;

MPI_Init(argc, argv);
MPI_Comm_rank(MPI_COMM_WORLD, &rank);
MPI_Comm_size(MPI_COMM_WORLD, &size);
dx = YMAX/size;

llimit = rank * dx;

if(rank != (size - 1)) ulimit = llimit + dx;

else ulimit = YMAX;

temp_res =0;
for(i = llimit; i < ulimit; i++)
for(j = 0; j < 10; j++){
array[il[j] = func(i, j);
temp_res += array[i][j];

}

MPI_Allreduce(&temp_res, &res, 1, MPI_INT, MPI_SUM, MPI_COMM_WORLD);
MPI_Finalize();
}




XcalableMP (NPB CG, global view) XcafaéfeMP

#pragma xmp nodes p[NPROCS] _
#pragma xmp template t[N]

#pragma xmp distributed t[block] on p \““-~\§\§\\
#pragma xmp aligned [i] to t[i] :: x,z,p,q,r,w _
#pragma xmp shadow [*] :: X,z,p,q.r,w

/* code fragment from conj_grad in NPB CG */

/ sum = 0.0;
#pragma xmp loop on t[j] reduction(+:sum)
for ( = 1; j <= lastcol-firstcol+1; j++) {
sum = sum + r[j1*r[j]1;
3
rho = sum;
for (cgit = 1; cgit <= cgitmax; cgit++) {
#pragma xmp reflect p
#pragma xmp loop on t[j]

for (0 = 1; jJ <= lastrow-firstrow+1; j++) {
sum = 0.0;
for (k = rowstr[j]; k <= rowstr[j+1]-1; k+
sum = sum + a[k]*p[colidx[k]1];
3

wlj] = sum;

#pragma xmp loop on t[j]
for (J = 1; j <= lastcol-firstcol+1; j++) {
aqlil = whil;

2

XcalableMP (laplace, global view) Xeaiai;feMP

#pragma xmp nodes p[NPROCS] ————
#pragma xmp template t[1:N]

#pragma xmp distribute t[blocklonp — =
UU[XSIZE+2][YSI1ZE+2];
#pragma xmp aligned u[i][*] to t[i] for(k = 0; k < NITER; k++){

#pragma xmp aligned uu[i][*] to t[i] /* old <- new */
#pragma xmp shadow uu[1:1] #pragma xmp loop on t[x]
for(x = 1; X <= XSIZE; x++)
lap_mainQ) for()[/ ;[1]; y <E ;ilﬁE; y++)
. uux]1ly]l = ulx1lvyl;
{int x,y,K; template  align #pragma xmp reflect uu
| #pragma xmp loop on t[x]
double sum] shadow for(x = 1; X <= XSIZE; x++)
shadow for(y = 1; y <= YSIZE; y++)

ulx1ly]l = (uu[x-11[y] + uu[x+1][y
uux1hy-11 + uwulx]Ly+11>/4.

by
/* check sum */
sum = 0.0;

#pragma xmp loop on t[x] reduction(+:sum)

for(x = 1; x <= XSIZE; x++)
for(y = 1; y <= YSIZE; y++)
sum += (uUDJLY1-ulx1yD:

#pragma xmp block on master
printf('sum = %g¥n",sum);

}




XcalableMP (local view) X==s=MP

= XcalableMP SPMD
= Local view
PGAS (Partitioned Global Address Space) Array section
«C array section( int A[10]:
int B[5];
= Coarray (CAF) remote memory A[4:9] = B[0:4];
access one-sided

int A[10], B[10];
= Global view  local view #pragma xmp coarray [*]: A, B

A[:1 = B[:1[10];
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