Lab 2 Parallel Programming with MPI

Point-to-Point Communication (1)

1. Muc tiéu
e SV tim hiéu va str dung cac ham truyén thong guri/nhan dit liéu trong thu vién MPI

e Mot s6 ham giao tiép nhom SV can tim hiéu :
o MPI Init(), MPI Comm_rank, MPI Comm_size, MPI Finalize
o MPI Send, MPI Ssend, MPI Bsend, MPI Rsend, MPI Isend
o MPI Recv, MPI Irecv

o MPI Wtime(), MPI Get count, MPI Get elements, MPI Wait, MPI Test
2. NOi dung
2.1 Gidi thiéu
MPI_COMM_WORLD

e Su giao tiép gitta 1 nhdm process trong cung communicator
e MJbi process déu phai goi ham giao tiép nhom

e SV tim hiéu xem mdi ham giao tiép nhom cé chirc ning gi va thyc hién cac chuong trinh mau
trong muc 2.2
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2.2 Gidi thiéu cac ham

Danh sach cac ham trong thuw vién Iap trinh MPI tra ctru tai day:

http://www.mcs.anl.gov/research/projects/mpi/www/www3/

MPI_Send()

- Performs a blocking send

MPI_Get_count()

- Gets the number of "top level" elements

2.2 Mot s6 chwong trinh minh hoa

2.2.1 Chwong trinh Hello world

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

int main(int argc, char* argv[]{
int rank, size;
MPI_Init(&argc, &argv);
MPI_Comm_rank(MPI_COMM_WORLD, &rank);
MPI_Comm_size(MPI_COMM_WORLD, &size);
printf("Hello MPI from process rank: %d of %d \n", rank, size);
MPI_Finalize();
return O;
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G0 chuong trinh trén vao file ‘hellompi.c’. Bién dich va chay chuong trinh helloworld:
$ vi hellompi.c
$ mpicc hellompi.c -o hellompi

$ mpirun -np 2 hellompi
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Két qua in ra:

Hello MPI from process rank: 0 of 2
Hello MPI from process rank: 1 of 2

2.2.2 Chwong trinh str dung pPoint.c

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

#include <stdlib.h>

int main(int argc, char **argv){
int rank,size, tag;
double a,b,s;
double t;
MPI_Status status;
MPI_Init(&argc,&argv);
MPI_Comm_rank(MPI_COMM_WORLD,&rank);
MPI_Comm_size(MPI_COMM_WORLD,&size);
fprintf(stdout,"\n Process %d of %d processes starts \n", rank, size);
t = MPI_Wtime();
if(rank == 1) {
b=12.2;
MPI_Recv(&a,1,MPI_DOUBLE,MPI_ANY_SOURCE,MPI_ANY_TAG,MPI_COMM_WORLD, &status);
s=b-a;
fprintf(stdout,” The result is : %f \n", s);
}
else {
a = rank; tag=1;

MPI_Send(&a, 1, MP|_DOUBLE, 1, tag, MPI_COMM_WORLD);
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}

t = MPI_Wtime() - t
printf("Round time: %If (ns) \n", t);
MPI_Finalize();

return O;

@\@

b, .

2= THU'C HANH:
Cau héi:

© Sinh vién hay thuc thi bai nay nhiéu lan véi sb process khac nhau (vd: 2, 3, 4...) va nhan xét vé
két qua in ra c6 gidng nhau ¢ nhiéu 1an chay khong? Vi du:

$ mpirun -np 2 pPoint

$ mpirun -np 3 pPoint

$ mpirun -np 4 pPoint
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3. Bai tap
SV hién thuc cac bai tap:

Bai 3.1. Viét chuong trinh nhan hai vector.

Bai 3.2. Tinh tich phan cta ham f(x) > 0 va lién tuc trong khoang [a, b] bang phuong phap chia mién nay
thanh N hinh thang nho. Sai s6 tuy thudc vao s lwong hinh thang nay.

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