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Assignment 3, Task 1
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int main(Q) {

double wcs,wce;

int 1,n = 2000000000;

double delta x,x,sum,Pi;

wcs = getTimeStamp();
sum = 0.
#pragma omp parallel for private(x) reduction(+:sum)
for(1=0; i1<n; ++i1) {
x = (1+0.5)*delta_x;
sum = sum + 4.0 / ( 1.0 + X * X);

¥

PiI = sum * delta x;

wce = getTimeStamp();

printfF("Pi=%.151Ff in %.31Ff s -> perf = %.31T Git/s\n",
Pi1,wce-wcs,n/(wce-wcs)*1.e-9);

return O;

}
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Assignment 3, Task 1

= Performance fluctuates if affinity is

not used

= £ <0.9, median € = 0.81 @ 20 cores

= Proper binding:

OMP_NUM_THREADS=$t \
OMP_PLACES=cores \
OMP_PROC _BIND=close \
./a.out
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Assignment 3, Task 2

“ - wcstart = getTimeStamp();
T by Monte Carlo seed = 2; // arbitrary

. : - for(i=0; i<nn; ++i) {
Naive serial version double x = rand_r(&seed)/(double)RAND_MAX;

double y = rand_r(&seed)/(double)RAND MAX;
1IT(sqrt(x*x+y*y) <1.0) ++count;
+

+
pi = 4.0*(double)count/nn;

wcend = getTimeStamp();
printfF("Time: %.31F sec, accuracy: %.121H\n",
wcend-wcstart,fabs(M_Pl-p1)/M _P1);

Parallel Programming 2020 2020-11-12



Assignment 3, Task 2

wcstart = getTimeStamp();

m by Monte Carlo seed = 2
Optimized parallel version ~ double rmp = 1./RAND_MAX: « Avoid
#pragma omp parallel private(seed) expensive
1 FP divides
#ifdef OPENMP
seed = omp_get _thread num()+2;

#endif
#pragma omp For reduction(+:count) Per-thread
" for(i=0; i<nn; ++i) { seed

double x = rand_r(&seed)*rmp;
double y = rand_r(&seed)*rmp;
ITOX+y*y <£1.0) ++count;

} | Avoid
} expensive
_ pi = 4_.0*(double)count/nn; sqrt
Amr =1.2x107° wcend = getTimeStamp();

@ 20 cores, runtime = 1sec, printf("'Time: %.3IFf sec, accuracy: %-121f\n",
nn = 109 wcend-wcstart,fabs(M_Pl-pi1)/M_PI);
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