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BEXR7TO9 51

#include <stdlib.h> /% for random x/
#include <math.h> /% for fabs and M_PI x/
#define N_POINTS 100000000 ITHEAD D

int main(int argc,char xargv[])
{

int intotal, i;

double x, y, dist, pi;

srandom(0) ;
intotal = 0; BEARIZA-T-m D3
for (i = @; i < N_POINTS; i++) {

x = (double)random() / RAND_MAX;

_ REITH . FEIORMEICA DO HIE
= (double)random() / RAND_MAX; )
zi/ist = sqrt(xkx + yky); B A2T=354E . intotalZ A1 Ak

if (dist < 1) intotal +=1;

I3
pi = 4 x (double)intotal / N_POINTS;

printf("pi is approximately %.16f, Error is %.16f\n",
pi, fabs(pi - M_PI));
return 0,
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« MPIZALRATUEBHERD REHIT5
— K70 RMDIBHE = N_POINTS / N_PROCS

MPI_Comm_size(MPI_COMM_WORLD,&n_procs);
n = N_POINTS / n_procs;

srandom(myid);
incnt = 0; BREADEAH(ETO0ERBLS)
for (1 =0; i < n; i++) {

X = (double)random() / RAND_MAX;

y = (double)random() / RAND_MAX;

dist = sqrt(xxx + yxy);

if (dist < 1) incnt +=1;

}
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s IRTOTALADincntF1 2N T OEXI(Z
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if (myid == 0) {
intotal = incnt; CZOERTIL, incntlZldErank0DT—E2HA2TLVD

for (1 = 1; i < n_procs; i++) {

MPI_Status stat;
MPI_Recv(&incnt, 1, MPI_INT, i, 100, MPI_COMM_WORLD, &stat);

) intotal += incnt; incntlZI&rank “IV DT —AHADTLVD
pi = 4 x (double)intotal / N_POINTS;

} else {
MPI_Send(&incnt, 1, MPI_INT, 0, 100, MPI_COMM_WORLD);

}
HEoEHAELSLY: -
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— {5 : MPI_Barrier(MPI_COMM_WORLD);
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% 815 : MPI Bcast

o fBl:rank 0D 7 AEANE->TLVSintaD{EZET7 01X
[Z&N5E7=L\(broadcast{LIE)

MPI _Bcast(&a, 1, MPI_INT, O,

MP| COMM WORLD)
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rank O rank 1 rank 2 rank 3
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£ 1815 : MPI_Gather, MPI_Allgather

. £ T7AELAN—ET DF->TLSESIE S ARSI ELY
MPI_Gather(&a, 2, MPI_INT,

&b, 8, MPI_INT, O, MPI_COMM_WORLD)

rank rank 1 rank 2 rank 3
a| 4,8 al 7,2 al| 1,5 al 23
4,8,7,2,1,5,2,3 [
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£ & 1S : MPI Reduce

e f5l: £70FADintaDEETERKRDOT=L (reductionfLIR)

MPI| Reduce(&a, &b, 1, MPI_INT, .0,
MP|_ COMM_WORLD);

— 2770+ XHAMPI_Reduce()FMREUHT &

— CO#FER, rank 0D fEEDIZ MI&FRSIN DS

_ SEE (L=, MPI_PROD(EE), MPI_MAX, MPI_MIN, MPI_LAND(&
HE)GE

rank O rank 1 rank 2 rank 3

a 4 a 7 a
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MPI Reduce T EIE

MPI_Reduce(&incnt, &intotal, 1, MPI_INT,
MPI_SUM, ©, MPI_COMM_WORLD);

if (myid == 0) {
pi = 4 x (double)intotal / N_POINTS;
e JOECHN

s

MPI_Finalize();
return 0;
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S scp mpi_pi.c USERNAME@login.cc.titech.ac.jp:mpi_pi.c
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a7 DR ANE (1)

Jmyprogabc

LS DaTEEITLEZWMEE

4l

% nlge —qg 18081157 ./myprog a K) C

% nlge —qg [group] —q [queue] ./myprog a b c

HEEJTIL—TID ¥1—4%
— EfTSNSE EBEHR TORNBI7AILAIMEREINS
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— novice X 1—Z&FHTBAERIZIE., e T aEhELLN
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a7 DR AE(2)

mpirun —np 32 ./parproga b c
EWLVSDaTEERFTLIEVGE
% nlge —mpi 32 —qg...—q ... ./parprog a b c

— IN\YF X1 — AT AT 32CPUMNRIBFIZZELN-&EF(Zo3T
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% qstat
% qstat —u <user-name>
a7 HIRR
% qdel <job-id> - = sbes/noviceDiFE
% qdel_sla <job-id> - slaDIGE

REVIL—TRHRINE
% qgroup —a
% qgroup —g <group-id>
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MPITD R EC &% /5 7%
e MPI_WtimeRBi%h % FF

— E¥L<IE mpi pi mc.cxSHE

double start_time, end_time;
start_time = MPI_Wtime();
RADEE

end_time = MPI_Wtime();

printf(“Time: %f¥n”, end_time - start_time);



