Lab 5 Parallel Programming with MPI

Master-Worker model

1. Muc tiéu
e SV tim hiéu cach song song hoa bai toan theo mé hinh master-worker

e SV phat trién chuong trinh di song song hoa theo md hinh workpool (processor farms).

e Nhan xét vé két qua va tmg dung ctia ca 2 mé hinh.
2. Noi dung
2.1 Master-Worker Model

All processes
started together ~ Send initial data Slaves

Collect results

Usual MPI approach
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2.2. Chuwong trinh minh hoa
2.2.1 Khung lap trinh mau cho mé hinh Master-Worker

#include <mpi.h>
int main(int argc, char ** argv){
int rank,size;
MPI_Init(&argc,&argv);
MPI_Comm_rank(MPl_COMM_WORLD,&rank);
MPI_Comm_size(MPI_COMM_WORLD,&size);
if(rank == 0)
master(size);
else
worker();
MPI_Finalize();

return O;

© Luu y: mo hinh nay d3 duoc sir dung trong bai lab 4 cho bai toan tinh tong !

2.2.2 Chwong trinh nhan ma tran va vector theo kiéu mau Master-Woker
#include <mpi.h>
#include <stdio.h>

#define N 100000

long matrixA[N][N];

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);
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if(rank == 0)
master(size);
else

worker();

MPI_Finalize();

return O;

long minFunc(int x, int y)

{

return (long)(x<y?x:y);

I T
int master(int procs){
long vectorC[N];
long i,j,dotp, sender, row, numsent=0;
double starttime = 0, stoptime = 0;
MPI_Status status;
/* Initialize data */
for(i=0; i < N; i++){
vectorCl[i] = 1i; [Ivector
for(j=0; j < N; j++)
matrixA[i][j] = 1; //matrix
}
starttime = MPI_Wtime();
/* distribute data to worker */

for(i=1; i < minFunc(procs, N); i++)
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MPI_Send (&vectorC, N, MPI_LONG, i, N+1 ,MPI_COMM_WORLD); //vector
for(i=1; i < minFunc(procs, N); i++)
{
MPI_Send(&matrixA[i-1][0], N, MPI_LONG, i, i, MPI_COMM_WORLD ); //matrix
numsent++;
}
/* receive result and distribute data */
for(i=0; i < N; i++)
{

MPI_Recv(&dotp, 1, MPI_LONG, MPI_ANY_SOURCE, MPI_ANY_TAG, MPI_COMM_WORLD,
&status);

/* SV xac dinh process gui ket qua ve va gui tiep du lieu cho no ??? */

sender = ....; // TODO

row ....; I/ TODO
vectorC[row] = dotp;
if(numsent < N) {
MPI1_Send(&matrixA[numsent][0], N, MPI_LONG, sender, numsent+1, MPI_COMM_WORLD);
numsent++;
}
else {

/* SV gui thong diep thong bao ket thuc cong viec */

MPI_Send(MPI_BOTTOM, 0, MPI_LONG, sender, 0, MPI_COMM_WORLD);

}

/* In ket qua de xac dinh tinh dung dan cua chuong trinh */
for(i=0; i <N;i++)

fprintf(stdout,"%Id ",vectorC[i]);
stoptime = MPI_Wtime();
fprintf(stdout,"\n\nDuration time: %If \n", (stoptime - starttime));
return 0;

}
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/* SV tim hiéu ma ngudn chwong trinh va hoan tt ham worker */
int woker(){

/* Cong viec cua worker */

- Nhan di liéu tir master

- Nhan vector di¥ liéu vira nhan véi vector clia né

- GUi két qua tra vé

- Bgi nhan thém dir liéu

- Néu nhan dwgc MPI_BOTTOM thi két thuc.

/* Két thac */

return O;

© Luu y, bai trén co thé phat trién thanh bai toan nhan hai ma tran!

2.2.3 Chwong trinh nhan ma tran va vector theo kiéu mau Workpool

- Sinh vién hoan tat source cho churong trinh nhan ma tran véi vector theo kiéu mau Workpool
3. Bai tap

3.1 Viét chuong trinh tinh sé 7 theo mé hinh master/slave
3.2 Viét chuong trinh nhan hai ma tran theo mé hinh workpool

3.3 SV tim hiéu vé hinh Mandelbrot Set, viét chuong trinh MPI minh hoa.
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