/* Jacobi iteration using Pthreads */

#i ncl ude <pt hread. h>

#i ncl ude <stdi o. h>

#defi ne SHARED 1

#defi ne MAXGRI D 258 /* maxi mum si ze, with boundaries */
#defi ne MAXWORKERS 16 /* maxi mum nunber of workers * [

void *Wbrker(void *);
void Barrier(int);

int gridSize, nunWrkers, nunmters, stripSize;

doubl e maxDi f f [ MAXWORKERS] ;

doubl e grid[ MAXGRI D] [ MAXGRI D], new MAXGRI D] [ MAXGRI D] ;
declarations of other globaasiables, such as barrier flags

int main(int argc, char *argv[]) {
pt hread_t workeri d[] MAXWORKERS]; /* thread ids and */
pthread_attr_t attr; [* attributes */
int i; double maxdiff = 0.0;

/* set global thread attributes */
pthread_attr_init(&attr);
pt hread_attr_setscope(&attr, PTHREAD SCOPE_SYSTEM ;

/* read command |ine argunments */

/* assume gridSize is nultiple of nunmrkers */

gri dsi ze atoi (argv[1]); numirkers = atoi(argv[2]);
num ters atoi (argv[3]);

stripSize = gridSi ze/ numior kers;

initialize grids and flags for barrier

/* create the workers, then wait for themto finish */
for (i =0; i < numMrkers; i++)
pt hread_create(&workerid[i], &attr, Wbrker,
(void *) i);
for (i =0; i < numMrkers; i++)
pt hread_j oi n(workerid[i], NULL);

compute maxdi f f and print results



void *Wbrker (void *arg) {
int nyid = (int) arg;
doubl e mydi ff;
int i, j, iters, firstRow, |astRow

/* determine first and last rows of ny strip */
firstRow = nyid*stripSi ze + 1;
| astRow = firstRow + stripSize - 1;

for (iters = 1; iters <= nunlters; iters++) {
/* update nmy points */
for (i = firstRow, i <= |astRow, i++)
for (j =1; j <= gridSize; j++)
new(i][j] = (grid[i-1]J[j] + grid[i+1][j] +
grid[i][j-1] + grid[i][j+1]) * 0. 25;
Barrier(nyid);
/* update nmy points again */
for (i = firstRow, i <= |astRow, i++)
for (j =1; j <= gridSize; j++)
gridfi][j] = (new[i-1][j] + newli+1][j] +
newfi][j-1] + newfi][j+1]) * O0.25;
Barrier(nyid);
}
compute the maximum dérence in my strip
maxDi ff[nyid] = nydiff;
}

void Barrier(int workerid) {
/* details not shown */

}

Figure 12.1 Jacobi iteration using Pthreads.
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