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compilation flow of

EXECUTION RUNTIME

main () {
#pragma omp parallel for \
num_threads(3)
#pragma omp single
for(inti=1;i<=1000; i++)
{

#pragma omp task output(tmp)
int tmp =i + external
#pragma omp task input(tmp)
printf("%d\n",
tmp * external);

Front-end Expansion

[rec. recordmg]

(C Gvon)

process P (record int rec) {
view w;
connect writer (w, rec);
set_horizon (w, 1);
for (inti=1;i<=1000; i++) {

(P (v w)) Motivation:

- data-flow semantics for determinism
- task parallelism for extra scalabillity
- combined data and task parallelism to hide latency

(data-driven execution)

- pipeline parallelism to reduce the impact on memory bandwidth

stall (w, i); Process P
w(ill = i + external; W View rec: record Prc.)ce_ss C update release
process C (record int rec) { commit (w, 1); - —__r' View horizon | horizon
view r; inti=0; ; 4 elems 4 elems
connect_reader (r, rec); ; stall (n) : r rdin"
set_horizon (1, 1); main 04 : ™ release (n - hor) ecording
while ((i = update (r, i+ 1)) 1= 0) _ ! <
printf (uo/od\nn, record int rec; . unIOCk
{[i]] * external): set_number_of_writers(1); stall ( <= n) P update (n) t ” t
release (r, i); ff;—gz‘rzct;_er—"f—readers“); commit (n) unlock § Sla commi
) } run C(rec);  update (<= n) U record horizon
: " 12 elems

typedef struct {

rec = alloc_record(sizeof(int), hor); release (r, i);

set_number_of_writers(rec, 1); ¥ |
set_number_of_readers(rec, 1); free_view (r);
pthread_create (&P, &{ rec }); }

for(intj = prev_i+1; j <=i; j++)
printf ("%d\n", r->data[j & mask]);
release (r, i);

}

it re Process / Run expansion void C (P_params *params){  Blocking / Windows " While (i = update (r, i + 256)) I= | + 256) Vectorization
} P_params, C_params; Parameter mgrs_hal!ng _;ét_horizon (, 256); DMA / Prefetch!ng { coive 1 1+ 256), Code Motion
void P (P_params *params) { Initialization |rr;tcreni\a/1:k(r=ir;>$g)s.|t|on_mask; OCC expansion int pos = ii - 256) & masKk;
\r/?é:vovr\cljv izt arlle;:C:V;:?:\:\ir)r.\sorec Termination while ((i = update’ (r, i + 256)) =i + 256) Ior (intj =0; ] <256; | += vector_factor)
Z connect writer_(w, reci; Record bUffer SIZe ¢ receive (1, | + 256); vector int tmp1 = {external, ... };
O set_horizon (w, 1); for (int j =,O' j < 25,6' j+4) vector int tmp2;
I: for (inti=1;i<=1000; i++) { { ’ ’ tmp2 = tmp1 *
stall (w, i); : _ (i : (vector int *) &(r->data[pos + j]);
< w[[i]] = i + external; void C (P_params *"params) { |nr’2r$[??l'o/ ((jl\n..2 Sfljag[asg( ’ ik for(int h = 0; h < vector_factor; h++)
_J commit (W, i); record int rec = params->rec P ° ’ |p' s+ printf ("%d\n", tmp2[h]);
— } view r = alloc_view(); \ external); }
ol free_view (w); connect_reader (r, rec); release (1. i) E release (r, i);
E } set_horizon (r, 1); D prev_i=i:
o main () { while ((i = update (r, i + 1)) != 0) } prev_i=1, )
int hor = BEST_POWER_OF _2 printf ("%d\n’, | (i 1= 0) {
0 void “rec; "] * external); int pos = (i - 256) & mask;

\/

Task fusion New Intermediate

thread te (&C, & ; : : : : .
} pthread_create ( {rec}) } free_view (r); Static schedullng Representatlon
- Multi-producer, multi-consumer FIFO :Commite ; : o
. N nger
- FIFO with random peek/poke access writer2 ) """""" g mocded

- Lock-free implementation:
- neither atomic instruction nor fences
- Cache-conscious
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Xeon Machine:

- 4 socket Intel Xeon E7450
- 24 cores at 2.4 GHz

- 64 GB of memory

- 32KB L1 cache,

- 3MB L2 (2 cores)

- 12MB L3

Opteron Machine:

- 4 socket AMD Opteron 8380

- 16 cores at 2.5 GHz
- 64 GB of memory

- 64 KB L1 cache

- 512 KB L2 per core
-6 MB L3
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