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Assignment 7 — Task 1

OpenMP fun: correctness Possible solutions:

= Problem: tmp is not private = Make tmp private on parallel or for

construct:
#pragma omp parallel for

private (tmp)

= Declare tmp within the parallel
region or loop body
double tmp = work (i) ;

= Eliminate tmp altogether
x[1i] += work (i) ;
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Assignment 7 — Task 2

Parallel = by Monte-Carlo method
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Assignment 7 — Task 2

Parallel = by Monte-Carlo method
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Assignment 7 — Task 2

Common errors
= omp_get thread num() and omp_get num_threads() are only useful inside parallel regions
= #pragma omp parallel

{
iflomp_get _thread num()==0)
numthreads = omp_get_num_threads();

}

= Forgot to privatize random seeds with different values—> “incorrect” random sequences, slow
code

= Put random seeds into small array:

X = (rand_r(&seeds[mylD])*rcp);

- massive false sharing leads to extremely bad scalability
= rand() works correctly, but very slowly (internal lock on the seed? Depends on the compiler.)
= Watch your data types — when handling large counts, using long may be mandatory

= Forgetting the warmup parallel region (leads to overhead when actual loop is entered,
especially with likwid-pin)
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Assignment 7 — Task 3
e /7 ]

#fpragma omp parallel private (tile)

malloc(tilesize * tilesize *

count =
#pragma omp for private(xc,i) reduction (+:count)
(yc=0; yc<ytiles; yc++) {
(xc=0; xc<xtiles; xc++) {

calc tile(size, xc*tilesize, yc*tilesize, tilesize, tile);

(i=0; i<tilesize; i++) {
tilebase = yc * tilesize * tilesize * xtiles + xc * tilesize;
memcpy ( ( *) (picture + tilebase + 1 * tilesize * xtiles),
( *) (tile + 1 * tilesize),
tilesize * ( ));
}

count++;
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Assignment 7 — Task 3

Performance [Mpx/s]
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Assignment 7 — Task 3
e /7 ]

#fpragma omp parallel private (tile)

malloc(tilesize * tilesize *

count =
#pragma omp for collapse(2) private(xc,i) reduction (+:count)
(yc=0; yc<ytiles; yc++) {
(xc=0; xc<xtiles; xc++) {

calc tile(size, xc*tilesize, yc*tilesize, tilesize, tile);

(i=0; i<tilesize; i++) {
tilebase = yc * tilesize * tilesize * xtiles + xc * tilesize;
memcpy ( ( *) (picture + tilebase + 1 * tilesize * xtiles),
( *) (tile + 1 * tilesize),
tilesize * ( ));
}

count++;

PTfS 2026 Tutorial



Assignment 7 — Task 3

Performance [Mpx/s]
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Assignment 7 — Task 3

© t5=4500 static ts=4500 collapse @ ts=100 collapse
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Assignment 7 — Task 3
" ]

#fpragma omp parallel private (tile)

malloc(tilesize * tilesize *

count =
#pragma omp for schedule (dynamic) collapse(2) private(xc,i) reduction (+:count)
(yc=0; yc<ytiles; yc++) {
(xc=0; =xc<xtiles; xc++) {

calc tile(size, xc*tilesize, yc*tilesize, tilesize, tile);

(i=0; i<tilesize; i++) {
tilebase = yc * tilesize * tilesize * xtiles + xc * tilesize;
memcpy ( ( *) (picture + tilebase + 1 * tilesize * xtiles),
( *) (tile + 1 * tilesize),
tilesize * ( ));

count++;
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Assignment 7 — Task 3
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Assignment 7 — Task 3 b)

Does barrier hurt?

The barrier cost on the full node (72 cores) is about 10000 cycles (or
50000) =» 4.2 us (21 ps) at 2.4 GHz

The whole loop takes = 1.3 s with 18000x18000 pixels on 72 cores

One barrier for whole loop

Therefore, barrier cost is negligible
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