Lab 3 Parallel Programming with MPI

Group Communication (1)
Bién soan & huéng dan: Nguyén Quang Hung
1. Muc tiéu
e SV tim hiéu va sir dung cc ham collective communication trong thu vién MPI
e Mot s6 ham giao tiép nhom SV can tim hiéu :
o MPI Bcast(), MPI_Scatter, MPI Gather(), MPI_Barrier().
o MPI Scan(), MPI Reduce(), MPI Gatherv(), MPI Scatterv()...

o MPI Reduce_scatter(), MPI Allreduce ...
2. Noi dung

2.1 Giéi thi¢u

MPI_COMM_WORLD
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e Su giao tiép gitta I nhdm process trong cung communicator
e MoJi process déu phai goi ham giao tiép nhom

e SV tim hiéu xem moéi ham giao ti€ép nhom cd chirc nang gi va thuc hién cac chuong
trinh mau trong muc 2.2
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2.2 Mt s6 chwong trinh minh hoa

2.2.1 Chuwong trinh sir dung MPI_Barrier():

#include <mpi.h>
#include <stdio.h>
#include <stdlib.h>

int main(int argc, char **argv){
int i,rank,size;
MPI_Init(&argc,&argv);
MPI_Comm_rank( MPI_COMM_WORLD, &rank);
MPI_Comm_size( MPI_COMM_WORLD, &size);
MPI_Barrier( MPI_COMM_WORLD );
printf("My rank is %d out of %d processes\n",rank,size);

MPI_Finalize();
return O;
}
Cau héi: Chuong trinh nay c6 dam bao dong chir “My rank is ...” xuat ra theo dung thir ty theo

chi s6 rank khong? C6 cach nao chi dung ham MPI Barrier dé diéu khién thir ty xuat ctia cac
dong “My rank is ...” ding thur ty? Giai thich ngan gon.

2.2.2 Chuong trinh sir dung MPI_Bcast()
#include<mpi.h>
#include <stdio.h>
int main (int argc, char *argv(]) {
int rank;
double data;
MPI_Init(&argc, &argv);
MPI_Comm_rank(MPI_COMM_WORLD,&rank);
If (rank==3) data=10.0;
printf("P:%d before broadcast parameter is %f\n", rank, data);
MPI_Bcast(&data,1,MP|_DOUBLE, 3, MPI_COMM_WORLD);

printf("P:%d after broadcast parameter is %f\n", rank, data);

MPI_Finalize();
return O;

}

Cau hoi:
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- Chuong trinh phai chay vdi bao nhiéu process thi dung?

- K&t qua in ra cta bién data trén tat ca process bang bao nhiéu?

- Dung thém ham MPI Wtime() dé do thoi gian thyuc thi ham MPI Beast() trén cac processor.

Két qua c6 bang nhau khong?

2.2.3 Chuong trinh sir dung MPI_Scatter()

#include <mpi.h>
#include <stdio.h>
#define N 8
int main( int argc, char* argv[] )
{
int 1i;
int rank, nproc;
int isend[N], irecv[2];
MPI Init( &argc, &argv );
MPI Comm size( MPI_ COMM WORLD, &nproc );
MPI Comm rank( MPI COMM WORLD, é&rank );
if (rank == 0) {
for (i=0; i<N; i++)
isend[1i] = 1i+1;

}

MPI_Scatter( isend, 2, MPI_INT, irecv, 2,MPI_INT, 0, MPI_COMM WORLD) ;

printf ("rank = %d, irecv[0] = %d , irecv[1l]

rank, irecv[0], direcv[1l]):;
MPI Finalize();
return 0;

- Thuyc thi chuong trinh v6i 4 process va quan sat gia trj xuét ra trén man hinh.
- Stra lai chuong trinh ndy cho phép giri 5 s6 nguyén cho 3 process.

2.2.4 Chuong trinh sir dung MPI_Gather()

#include <mpi.h>

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

{

int 1i;
int rank, nproc;
int isend, irecv([3];
MPI Init( &argc, &argv );
MPI Comm size( MPI_COMM WORLD, &nproc );
MPI Comm rank( MPI COMM WORLD, é&rank );
isend = rank + 1;

MPI_ Gather( &isend, 1, MPI INT, &irecv, 1,MPI INT,

if (rank == 0) {

for (1=0; 1i<3; 1i++)

printf (“irecv = %d\n”, irecv[i]);
}

MPI Finalize();

= %d \n",

0, MPI_COMM WORLD) ;
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MPI Reduce, MPI Scan !

3. Bai tap
SV hién thuc cac bai tap theo hai cach:

a. Str dung cac ham truyén thong point to
point nhu MPI Send, MPI Recv,...

b. Sir dung cac ham giao tiép nhom.

Bai 1. Viét chuong trinh nhéan hai vector.

Bai 2. Tinh tich phan ctia ham f(x) > 0 va
lién tuc trong khoang [a, b] bang phuong
phap chia mién nay thanh N=1000000
hinh thang nho. Gia str: ham:

f(x) = 4/(1+x%) > 0 trong khoang [0; 1].

v

~2ZTHU'C HANH: SV hiy viét cac chuong trinh don gian nhu cac vi du trén cho cic ham

LUU Y: SV PHAI NOP SOURCE CODE CAC BAI TAP LEN SAKAI PUNG HAN
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