Lab 4 Parallel Programming with MPI

Collective communication (2)
1 Muc tiéu

- SV tim hiéu cach song song hoa chuong trinh bang cac ham giri nhan (send & recv)
- SV phét trién chuong trinh d4 song song hda bang cac ham giao tiép nhém.
- Nhan xét vé m& ngudn va két qua cua ca 2 chuong trinh.

2 Noi dung

2.1 Giéi thigu

- Sy giao tiép gitra 1 nhém process trong cling communicator
- Mai process déu phai goi ham giao tiép nhém

2.2 Mt sé chwong trinh minh hoa

2.2.1 Chwong trinh tinh téng dung send va recv:

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

#define N 100000

float dataArray[N];
float sumLocal(long offset, long chunk);

int main(int argc, char** argv){
int rank,size;
long i,o0ffset,chunk;
float localSum, globalSum;
MPI_Status status;

MPI_Init(&argc,&argv);



MP1_Comm_rank(MPI_COMM_WORLD, &rank) ;
MP1_Comm_size(MPI_COMM_WORLD, &size);

chunk = N/size;

/* divide data to other processes */
if(rank == 0)
{
for(i=0; i < N; i++)
dataArray[i] = random() % 1000;
offset = chunk;
for(i=1l; i1 < size; I++)
{
MP1_Send(&offset,1,MP1_LONG,i,111,MP1_COMM_WORLD);
MPI_Send(&dataArray[offset],chunk,MP1_FLOAT,i, 222,MP1_COMM_WORLD);
offset += chunk;

}

/* process 0 execute its work */
offset = 0;
localSum = sumLocal (offset,chunk);

/* process 0O receive resutls from other processes */

globalSum = localSum;

for(i=1; i < size; 1++){
MP1_Recv(&localSum, 1, MPI_FLOAT, i, 333, MPI_COMM_WORLD, &status);
globalSum += localSum;

fprintf(stdout,"\n The result is : %f \n",globalSum);

}

else {
MPI_Recv(&offset,1, MPI_LONG, O, 111, MP1_COMM_WORLD, é&status);
MP1_Recv(&dataArray[offset],chunk,MP1_FLOAT,0,222,MP1_COMM_WORLD, &status);
localSum = sumLocal (offset,chunk);
MP1_Send(&localSum, 1, MPI_FLOAT, 0, 333, MPI_COMM_WORLD);

}

MPI_Finalize(Q);
return O;

}

float sumLocal (long offset, long chunk){
long i;
float s=0;
for(i=offset; i < offset+chunk; i++)
s += dataArray[i];
return s;

2.2.2 SV hay phét trién chwong trinh trén dung ham giao tiép nhom

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

#define N 100000



float dataArray[N];
Ffloat sumLocal (float A[], long chunk);

int main(int argc, char** argv){
int rank,size;
long i,o0ffset,chunk;
float localSum, globalSum;
MPI1_Status status;

MPI_Init(&argc, &argv);
MPI_Comm_rank(MPI_COMM_WORLD, &rank) ;
MPI_Comm_size(MP1_COMM_WORLD, &size);

chunk = N/size;
float bufArray[chunk];

/* divide data to other processes */
if(rank == 0)

for(i=0; i < N; i++)
// dataArray[i] = random() % 1000;
dataArray[i] = 1;
}

/* divide data to every process */

/* compute localSum */
localSum = sumLocal (bufArray,chunk);

/* compute globalSum */

if(rank == 0) {
fprintf(stdout,\n The result is : %f \n",globalSum);
}

MPI_Finalize();
return O;

}

float sumLocal(float A[1, long chunk){
long i;
float s=0;
for(i=0; i < chunk; i++)
s += A[il;
return s;
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© Luu ¥ ¢o hai cach dé giai bai trén bang ham giao tiép nhém !

3 Bai tap



SV hién thuc cac bai tdp theo hai cach:
1 Sir dung cac ham point to point (MP1_Send, MPI_Recv).
2 Sir dung cac ham giao tiép nhém.

3.1 Viét chuong tinh & ém s6 1an xuat hién cua sé “target” cho trudc trong mang sb thuc co kich
thuét 13 N, vai N > 10 va ghi nhan chi sé cac phan tir cuia mang cé chira target 1én file.

3.2 Viét chuong trinh tinh tich phan sau:
[, Feodx | V6if(x) = %2
Yéu cau:

- Viét chuong trinh tuan ty va nhan xét két qua.
- Viét chuong trinh song song hda bai toan trén ( theo 2 cach) .
- Nhan xét vé két qua cua chuong trinh tuan ty va chuong trinh song song !
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Tich phan can tinh chinh 1a dién tich hinh dugc gigi han béi cac duong bién mau xanh 14, SV ¢6
thé xap xi dién tich hinh nay bang céch tinh dién tich cac hinh chit nhat nhé hon bén trong. SV thay doi
s6 luong hinh chit nhat duoc chia dé danh gia do chinh xéc caa giai thuat.

© Dén bai lab nay, sv da tim hiéu cac ham co ban cua MPI va Pthread hdy van dung kién thirc d&
biét thuc hién bai tap sau:

3.3 Viét chuong trinh tinh tich hai vector két hop ca hai md hinh MPI va multithread.



