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program hello
use mpi

FORTRANOO [ JFATF - 0b AN i) />
A, A SO 2, AOREE
implicit none HEHIMPIE

WIUGALTA, R H55— A MPI
F, A IS e MPT A 25 4]
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call MPI_COMM_SIZE... — | J& i 47 2 iz SR A 4 |

call MPI_INIT

call MPL_COMM_RANK.... — | BRI \

------ FRMPT . L7 S i —
call MPI_FINALIZE — | XMPL, 41 FOMPL 44

...... LEXAN I 2 1

HATRE
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O OpenMP%iF2
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O MPI (Message Passing Interface)Zi
o HFHES
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N C++
B Fortran

FATRET — MPIAT R 52451
IFATITED “Hello!”, JFFATENRERE S K s HEREHL
program hello
use mpi
implicit none
integer myid,nproces,ierr
call MPI_INIT(ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nproc,ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myid,ierr)
write(*,*)"Hello!"," Total Proces is:",nproc," My process is:", myid

call MPI_FINALIZE((ierr)

end
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Fortran909: use mpi
Fortran779; include“mpif.h”

MPI_INIT(ierr)
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program programname
use mpi

(3&:351
call MPI_INIT(Gerr)  WIE540MPIiE H

call MPI_COMML_SIZE(MPI_COMM_WORLD,nproces,ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myid,ierr)

[FEFREETLLRMPIEE, A UARMPLER)]
call MPI_FINALIZE(err) !4 70MPTH

PR CRET BUZMPLF A

end program @
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program main
use mpi
call MPI_INIT (ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nproc,ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myid,ierr)
data=1234
If (myid == 0) then
data=4321
call MPI_SEND(data,1, MPI_INTEGER,1,0,MPI_COMM_WORLD,jierr)
else if (myid == 1) then
write(*,*)"Before recv: Myid=",myid,"DATA=", data
call MPI_RECV(data,1, MPI_INTEGER,0,0,0MPI_COMM_WORLD, &
statuss,ierr)
write(*,*)" After recv: Myid=", myid, "DATA=", data
end if
call MPI_FINALIZE (ierr)

@
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MPI_SEND(data,1,MPI_INTEGER,1,0,MPI_COMM_WORLD,ierr)

WA, REsd
ERBBIRAE |-
EREBERR
Write data(1234) Eﬁ‘ﬂfﬂﬂgﬁtﬁ%
data(4321
e [, re, RABERWT |——
Write data(4321)
[BRREE. mRAARK, EE— R | @g
N N R v — N RIE>TY]
PRARACHD MPUHT R — 4120 ]
MPI_RECV(DA,1,mpi_integer,0,0, mpi_comm_world,statuss,ierr) program main
use mpi
| implicit none
WA, W integer myid,nprocs,ierr
ERREE integer data
call MPI_INIT(ierr)
EEbER call MPI. COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)
EHRRERRE [ — call MPI_ COMM_RANK(MPI_COMM_WORLD,myid,ierr)
VIR RS call MPI_ALLREDUCE(myid,data,1, MPI_INTEGER,&
MPI_SUM,MPI_COMM_WORLD;jerr)
‘*'K&{E’ HP X, RABECKFr F write(*,*)"Myid=",myid,"data=",data
EET ( icator) call MPI_FINALIZE(ierr)
d
BRI o
[BrEE e, WREAAAN, BT | @@
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MPUFATREF — PEARACD MPUFATREF — AL H]
MPI_ALLREDUCE(myid,data,1, MPI_INTEGER,MPI_SUM,& o FEIPUfE K —
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» 2 CPU [¥] 4 core = 8§ processors
& OpenMP Fork/join parallelism
> %1%3“5“/7\ Master thread
» Fortran, C. C++ | Other thread
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@ http://www.openmp.org/ 2 LI i
‘ Prrmfssor ‘ ‘ Processor ‘ ‘ Processor ‘ ‘ Processor ‘ |
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= FORTRAN 754 #3X
= [HEERX 1ISOMP
= G 1SOMP, *$OMP, CSOMP
Parallel Region Construct
!SOMP Parallel [clause[[,] clause] ...]
Dol=1,20
A(I) =A(I) + B(I)
!SOMP End Parallel (%7 BARRIER#{E)

JLrpClausen] LA :PRIVATE(list), SHARED(list), COPYIN(list),
FIRSTPRIVATE(list), DEFAULT(PRIVATE|SHARED|NONE),
REDUCTION({operation|intrinsic}:list), IF(logical_expression)

-

w

BIAHRESE — S |

BEFEHE (R =100mm, H =300mm) BA200mm/s SRIFEHRAE @

_%? WA ’
FETFC/IC+HHEF MOpenMPREF 414

#include <omp.h>
main ()
{

int varl, var2, var3;

#pragma omp parallel private(varl, var2) shared(var3)

N R

o TR0
» 15575 B OMP_NUM_THREADS
> int omp_get num_procs(void)
> void omp_set num_threads(int t)

int t;

t=omp_get_num_procs();
Omp_set_num_threads(t);
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@ #pragma omp parallel for

#pragma omp parallel for

for (i=first; i<size; i{ﬂm'me) milrked[i]=1;

private shared
@ private clause

#pragma omp parallel for private(j)

for (i=0;1i<n;it+)

for (j = 0; j <n; j++)
a[i][j] = min(a[i][j], a[i][k]+tmp(j]);

@ reduction

double area, pi, x;
int i,n;

area=0.0;
#pragma omp parallel for private(x) reduction(+:area)
for (i=0; i<=n; i++) {
x = (i+0.5)/n;
#pragma omp critical
area += 4.0/(1+x*x);

n = 100,000

1 0.0780 0.0273
pi = area/n; 2 0.1510 0.0146
3 0.3400 0.0105
4 0.3608 0.0086
5 0.4710 0.0076

Execution time of program (sec)
Threads .. N
critical pragma  reduction clause

JEE PG —

Protect a block of code that should be
executed by a single thread at a time

@ critical pragma
double area, pi, x;
int i,n;

area = 0.0;
#pragma omp parallel for private(x)
for (i=0; i<=n; i++) {
x = (i+0.5)/n;
#pragma omp critical

area += 4.0/(1+x*x);  valueofarea Thread A  Thread B
} 11.667 ——
. +3.765
pi = area/n; 11.667
15432 +3.563

15.230 —’—‘

@
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@ parallel pragma

#include <omp.h>

Hello World from OMP thread 2
Hello World from OMP thread 0
Number of threads 4

Hello World from OMP thread 3
Hello World from OMP thread 1

int main(int argc, char* argv[])

int nthreads, tid;
int nprocs;
char buf[32];

#pragma omp parallel private(nthreads, tid)
{

/*  Obtain and print thread id */
tid = omp_get_thread num();

)
printf("Hello World from OMP thread %d\n", tid);

/*  Only master thread does this */
if (tid==0) {
nthreads = omp_get num_threads();
printf("Number of threads %d\n", nthreads);

) Eetum 0; @




