Lab 5 Parallel Programming with MPI
Master slave model

1 Muc tiéu

- SV tim hiéu cach song song héa bai toan theo md hinh master/slave
- SV phét trién chuong trinh d4 song song hda theo md hinh workpool (processor farms).
- Nhan xét vé két qua va tng dung cua ca 2 mé hinh.

2 Noi dung
2.1 Master/slave model
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Usual MPI approach

- Mot process s& dong vai trd master dé phan phdi cong viéc

- Céc process con lai s& giit vai trd nhr slave va chi thuc hién cong viéc. Két qua duoc tra vé cho
master nhu hinh minh hoa.

- Cong viéc thuong duoc phan chia déu giira cac slave

- SV thao luan vé wu va khuyét diém cua md hinh nay.

2.2 Workpool model
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- Mot process dong vai trd master dé phan phdi cong viéc

- Céc process khac s& thuc thi cong viéc va tra két qua vé. Process nao tra két qua vé truéc s& duoc
gan cdng viéc tiép theo.

- Khéi lugng cdng viéc dugc phan chia gitta cac process la tiy thudc sicc manh cua processor chay
process do.

- SV thao luan vu khuyét diém caa mé hinh nay.

2.3 Chwong trinh minh hoa

2.2.1 Mot md hinh lap trinh miu:

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

int main(int argc, char ** argv){
int rank,size;

MPI1_Init(&argc,&argv);
MP1_Comm_rank(MP1_COMM_WORLD, &rank) ;
MP1_Comm_size(MP1_COMM_WORLD, &size);

if(rank == 0)
master_code();
else
slave _code();

MPI_Finalize();
return O;

© Luu ¥y md hinh nay d4 duoc str dung trong bai lab 4 cho bai toan tinh téng !

2.2.2 Chwong trinh nhdn mgt ma tran va mot vector:

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

int master(int procs){
long matrixA[N][N], vectorC[N];
long i,j,dotp, sender, row, numsent=0;
MP1_Status status;

/* Initialize data */
for(i=0; 1 < N; i++)
for(d=0; j < N; j++)
matrixALI10] = 1;



/* distribute data to slave */
for(i=1; i1 < minFunc(procs, N); i++)

MP1_Send(&matrixA[i-1][0], N, MPI_LONG, i, i, MPI_COMM_WORLD );
numsent++;

}

/* receive result and distribute data */
for(i=0; 1 < 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 = status.MPI_SOURCE;
row = status.MP1_TAG - 1;
vectorC[row] = dotp;

if(numsent < N) {

MP1_Send(&matrixA[numsent][0], N, MPI_LONG, sender, numsent+1l, MPI_COMM_WORLD);
numsent++;

else {
/* SV gui thong diep thong bao ket thuc cong viec */
MPI_Send(MPI_BOTTOM, O, MPI_LONG, sender, O, MPI_COMM_WORLD);
}
}

/* In ket qua de xac dinh tinh dung dan cua chuong trinh */
for(i = 0; 1 < 10; i++)

fprintf(stdout,"%ld " ,vectorC[i]);
return O;

}
/* SV tim hiéu ma ngudn chuong trinh va hoan tt ham slave */

int slave(){

/* Cong viec cua slave */
- Nhan da liéu tu master
- Nhan vector dit Iiéu vra nhan véi vector caa nb
- Gui két qua tra vé
- boi nhan thém da liéu
- Néu khoéng con di lieu thi két thic

/* Két thuac */

return O;

© Luu Y, bai trén c6 thé phat trién thanh bai toan nhan hai ma tran !



3 Bai tap
3.1 Viét chuong trinh tinh s6 « theo md 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.



