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MEZ (pi, pi-omp)

75%& (mm, mm-omp)

HYLELETE (diffusion)
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(3-1) BERDEIT:

1EZ (pi)

=475l ./pi 1000000

o1THIE (mm)

o 3E4741: ./mm 500 500 500
o EMLBRETE (diffusion)

o ETH: /diffusion
(3-2) OpenMPiR®D ZE1T (pi-omp, mm-omp)

o export OMP_NUM_THREADS=4 #&EELTML LEEEE
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e Intela /N1 (icc)
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e GCC 4.2LLF% (gce)
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printf("%d¥n”, OPENMP):

- 200505 H3FKR = OpenMP 2.5 (gcc 4.3.473&)
> 200805 HNFE7x = OpenMP 3.0 (pgcc 15.475 &)
= 201307 NFE7x = OpenMP 4.0 (icc 15.07%: &)
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#include <omp.h>

int main()

1
A;

b

i 51| 3R4T

4threadsT

#Horagma omp parallel

{
}

B;

oF

#oragma omp parafllel
D;

E;
}
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o
A
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: }
C
° }
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(1) 70455 L4 T, OMP_NUM_THREADSIRIEZE#{
128595747 /=135 ATURSAUT
export OMP_NUM_THREADS=127%&
t2subZFESH S I TSUBAMERI AN F5|E |1 ESER
(2) 75 5LANT
omp_set_num_threads(n)BE %k
#pragma omp parallel num_threads(n)
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omp_get_num_threads()EA%k
FéﬁK’CﬂAL\%ﬁb\ ? ]
o BALYFDESNDEF
omp_get_thread_num()E8 %k
oLl L. T2RLYREIEKH
SEFICEO TESINEBEZITLIENTES

12



OpenMPMDIETRX

LT &3 Bregion R TiEH NS
e #pragma omp critical

RO Oy - Hilcritical section] &% 5

[ B[ Zcritical sectionZZE{TTEADNAIXLALYRDH . L7355
e #pragma omp barrier

ALYKREITN\YT7REEZED : EALYRDETNEFAIETHEHD

==L F|regionD#EHYTIX, BEEFINIZERALYFZEFD(IERA
M barrier)

e #pragma omp single
RDTOAYY - XEIRALYRDHTRITTS
o #pragma omp for (i) i
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OpenMPTl&. ZH#IFIALYRIZE>THBEINEZNED . FE
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o ifi5llRegioNSA TEENT-EH > HELH

o iiF|RegioNNTEEINT-ZEH = T/ RN—FEH
BRI ELTES

{ int func(int a, int b)
int s = 1000; {
#oragma omp paral lef int rc = atb;
{ return rc;
int i; i

i = func(s, omp_get_thread_num());
printf( “%d¥n” , i);
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int i, .,
#pragma parallel for
for (i =0; i <m i+t) {
for (j =0; j <n; j+t) {

L,jD & & Hiparalleld A

SNMAIZHADTHEEE
B, ET LY
b} , /
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o &1

WabrA

int i
#pragma parallel for
for (i =0; i <m i++) {
int j» /] j IETSAR—k
for (j =0; j <n; j+t) {

bl

int i, j,
#pragma parallel for private(j)
/] JIEZHITEESNTLNAENTSAR—KC
for (i =0; i<m i+t) {
for (j =0; j <n; j+H) {

bl
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o gettimeofdayR8 %k

EFE(CPURFREI TN ETN, D DOBENTC//OR

clock B FEE HYELY

#include <stdio.h>
#include <sys/time.h>

struct timeval st, et;

long us;

gettimeofday(&st, NULL); /* BtRBFZIZECER: */

- EHRILF=UNER S

gettimeofday(&et, NULL); /* & THEzIZECEFK ~/

us = (et.tv_sec—st.tv_sec)*1000000+
(et.tv_usec-st.tv_usec); /* BFZIDESD */
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FEC: for

B 4"omp parallel’&Y+ . [ER(CZS

{
int s =0,
#pragma omp parallel

{

int i,
#pragma omp for
for (i =0; i < 100;
ali] = blil+clil];
I
’
}

i++) {
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reduction

o FOrXICHYMNBLIE: B REOBRE— LMK
95 (H:pidOTSLDAIA)

o CriticaltV a>TEMIAHAELTEONEDER =
reductionA 7L a>hRAEIN TNV

{
int count = 0; BE T .
#pragma omp parallel +, -, % &&, || & &
{
#pragma omp for reduction (+:count) . 4
for (i =0; i < 100; i++) { Max, minld7&L L
count += f(i); FortranhRIZIEHEY
¥
¥
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Speed (GFlops)

e TSUBAME2/—k Lt (Xeon X5670 2.93GHz 12core)

e OMP_NUM_THREADSIRIEZHIZLYRALYF#IETE
o (2mnk/#ZBEEME])IZ TFlopsE LI M EEFTE

e el
o N b~

o N B~ OO

m=n=k=2000[E & .
ALYF#EZL

——mm-omp /

/

/70N
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?D[Imemory
0’/

affinity M 22 H

5 10 15
Number of threads

Speed (GFlops)
O FRP N WM Ul ON ©

AR LY,
m=n=kZZ 1t

MEEEIE I

) Trvad

— / o B EHER

=—mnm-omp /

-
/

64 128 256 512 102420484096
m=n=k
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