Lab 2 Parallel Programming with MPI
Point to Point Communications

1 Muc tiéu

- SV tim hiéu va st dung cac ham co ban trong thu vién MPI

- Viét mot chuong trinh MPI don gian minh hoa viéc truyén thong diép qua lai giira cac
process.

- Mbt s6 ham SV céan tim hiéu :

MPI_Init(), MPI Comm_rank(), MPI Comm_size(), MPI Finalize().

MPI_Send(), MPI_Ssend(), MPI Bsend(), MPI Rsend(), MPI Issend(), ...

MPI_Recv(), MPI_Irecv().

MPI_Wtime(), MPI_Get_count(), MPI Wait(), MPI Test().
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2 N¢i dung

2.1 Giéi thigu

- Su giao tiép giira 2 process

- Process ngudn gii thong diép dén process dich

- Process dich nhan thong diép

- Hoat dong giao tiép dién ra trong mot “communicator”

- Process dich duoc nhan biét thong qua dinh danh (rank) trong “communicator”.

2.2 Chwong trinh minh hoa

2.2.1 Chwong trinh Hello world:

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



int main(int argc, char **argv){
int i,rank,size;
MP1_Init(&argc,&argv);
MPI_Comm_rank(MP1_COMM_WORLD, &rank) ;
MP1_Comm_size(MPI_COMM_WORLD,&size);
printf("'Hello world, 1 have rank %d out of %d processes \n",rank,size);
MPI_Finalize();
return O;

& Pé bién dich va thuc thi chuong trinh, SV thuc hién cac 1énh sau:
$ mpicc hello.c —o hello
$ mpirun —np 10 —hostfile fileName hello

@ D¢ bién dich va thuc thi chuong trinh trén supernode II, SV thyc hién cac 1énh sau:

- Log in vao supernode2 : ssh sMSSV(@supernode2.cse.hcmut.edu.vn

- mkdir lab2

- ¢p /usr/cluster/samplePBSscript lab2/

- Chinh sita samplePBSscript dé thuwc thi chwong trinh mpi : GV hudng dan chi tiét

- qsub samplePBSscript : submit job lén supernode2

- qstat : xem trang thai thyc thi cua job

- Xem két qua thyc thi ctia chuong trinh trong tép tin da chi dinh trong samplePBSscript

© SV nhdn xét thir ty cdc dong hello duoc xudt trén man hinh. Hay diéu khién thir tw xudt ciia cdc

dong hello world !

2.2.2 Chwong trinh minh hoa giao tiép point to point: pPoint.c

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

int main(int argc, char **argv){
int rank,size;
double a,b,s;
MPI1_Status status;
MP1_Init(&argc,&argv);
MPI_Comm_rank(MP1_COMM_WORLD, &rank) ;
MP1_Comm_size(MPI_COMM_WORLD,&size);

fprintf(stdout,'\n Process %d of %d processes starts \n", rank, size);
if(rank == 1) {
b =12.2;

MP1_Recv(&a,1,MP1_DOUBLE,MP1_ANY_SOURCE,MPI_ANY_TAG,MPI_COMM_WORLD,&status);

s=b-a;
fprintf(stdout,” The result is : %fF \n", s);



}

else {
a = rank;
MP1_Send(&a, 1, MPI_DOUBLE, 1, 11, MPI_COMM_WORLD);

3
MP1_Finalize(Q);
return O;

© SV hay thiee thi chwong trinh trén nhiéu lan va nhdn xét vé két qua cua chirong trinh !
3 Bai tap

SV sir dung MPI _Send, MPI Recv ciia thir vién MPI viét cac chwong trinh sau:

3.1 Viét chuwong trinh minh hoa giao tiép ciia hai process nhu hinh bén: P, P,
. g
- Process 0 giri thong diép dén Process 1 (ping) >
- Sau khi nhén thong diép nay, Process 1 gui thong di¢p vé
I
cho Process 0 (pong) c—
- Lap lai qué trinh ping-pong voi do 16n tuy vy, vd: 50, 80, 90 ... I
- Dung ham do thoi gian cuia MPI ( MPI Wtime() ) d¢ do thoi gian
truyén mot thong diép. time

3.2 Viét chuong trinh giri dit liéu giita mot tap cac process theo dang xoay vong (ring), mdi process
déu cap nhat gia tri dit liéu cho riéng nd. Két qua 1a mdi process déu c6 cung gia tri dit liéu sau mot chu
ky truyén nhan thong diép. Hinh sau minh hoa cho qua trinh thu thap thong tin ciia 3 process theo vong
tron:

Initialization: (1)
Each iteration:
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© SV hay hién thire chwong trinh trén theo hinh minh hoa véi sé lwong process tity ¥ (cé thé 1om
hon 3), két qua ciia chwong trinh la gid tri sum dwoc in ra tir moi process.

- my rank : gia tri process mudn gui di
- snd_buf: buffer dung dé giri dit liéu
- rcv_buf : buffer ding dé nhan dit lidu

3.3 Viét chuong trinh dém s6 1an xuat hién cua s “target” cho trudc trong mang sb thuc cé kich
thudt 1a N, v6i N > 10" va ghi nhan chi sb cac phan tir ciia mang c6 chua target 1én file.



