#i ncl ude <npi. h> /* Jacobi iteration using MPl */

#i ncl ude <stdio. h>

#define MAXGRID 258 /* maximumgrid, with boundaries */
#defi ne COORDI NATOR O /* rank of Coordinator */

#define TAG 0 /* not used */

static void Coordinator(int,int,int);
static void Worker(int,int,int,int,int);

int main(int argc, char *argv[]) {

}

int nyid, numters;

i nt numMrkers, gridSize; /* assune gridSize is */
int stripSize; /* multiple of numMrkers */
MPl I nit(&argc, &argv); /* initialize MPI */

MPI _Comm r ank( MPI _COVWM WORLD, &nyid);
MPI _Comm si ze( MPI _COW WORLD, &numdrkers);

nunrkers--; /* one coordinator, rest are workers */
read gri dSi ze and num ters; computestri pSi ze;
if (nyid == COORDI NATOR)

Coor di nat or (numAbrkers, stripSize, gridSize);
el se

Wor ker (myi d, numor ker s, stri pSi ze, gri dSi ze, num ters);
MPI _Finalize(); /* clean up MPI */

static void Coordinator(int numhbrkers,

int stripSize, int gridSize) {
doubl e gri d[ MAXGRI D] [ MAXGRI D ;
double nmydiff = 0.0, maxdiff = 0.0;
int i, worker, startrow, endrow
MPI _St at us st at us;

/* get final grid values from Wrkers */
for (worker = 1; worker <= numrkers; worker++) {

startrow = (worker-1)*stripSi ze + 1;

endrow = startrow + stripSize - 1;

for (i = startrow, i <= endrow, i++)

MPI _Recv(&grid[i][1], gridSize, MPI_DOUBLE, worker,
TAG MPlI_COWM WORLD, &status);
}
/* reduce differences fromWrkers */
MPl _Reduce( &mydi ff, &maxdiff, 1, MPI_DOUBLE,
MPI _MAX, COORDI NATOR, MPI _COVM WORLD) ;

print results



static void Worker(int myid, int numibrkers,
int stripSize, int gridSize, int numters) {
doubl e grid [2][ MAXGRI D] [ MAXGRI D] ;
doubl e nydiff, maxdiff;

int i, j, iters;
int current = 0, next = 1; /* current and next grids */
int left, right; / * nei ghboring workers */

MPI _St at us st at us;
initialize my grids determinel eft and ri ght neighbors
for (iters = 1; iters <= nunmlters; iters++) {

/ * exchange my boundaries with nmy nei ghbors */
if (right '=0) Ml _Send(&grid[next][stripSize][l],
gridSize, MPI_DOUBLE, right, TAG MPI_COVM WORLD);
if (left '=0) MPI_Send(&rid[next][1][1], gridSize,
MPI _DOUBLE, left, TAG MPI_COVM WORLD);
if (left '=0) MPI_Recv(&rid[next][0][1], gridSize,
MPI _DOUBLE, left, TAG MPI_COW WORLD, &status);
if (right '=0) MPI_Recv(&grid[next][stripSize+l][1],
gridSi ze, MPI _DOUBLE, right, TAG
MPI _COMM WORLD, &status);

/* update nmy points */
for (i =1; i <= stripSize; i++)
for (j =1; j <= gridSize; j++)
gridinext][i][j] = (grid[current][i-1][j] +
gridlcurrent][i+1][j] + grid[fcurrent][i][j-1] +
gridlcurrent][i][j+1]) * 0.25;
current = next; next = 1-next; [/* swap grids */

}
/* send ny rows of final grid to the coordinator */
for (i =1; i <= stripSize; i++) {

MPI _Send(&grid[current][i][1], gridSize, MPI_DOUBLE,
COORDI NATOR, TAG, MPI _COVM WORLD) ;
}

compute nydi f f;
/* reduce nydi ff with Coordinator */

MPI _Reduce( &mydi ff, &maxdiff, 1, MPI_DOUBLE,
MPI _MAX, COORDI NATOR, MPI _COVM WORLD) ;

Figure 12.2 Jacobi iteration using MPI.
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