Supercomputing Applications

Lab 11 Parallel Programming Application 3

Sorting in Parallel: Odd-Even Transposition Sort

Part 1: One number per processor

1. Your name: Daniel Schafer  Period: 7, Date 24 March 2006

2. Run your program with several sets of values for n = p = 4, n = p = 8, and n = p = 16. Print the results of the arrays before and after being sorted. Try to make some sorts of variations in the original arrays (like already sorted, reverse order, random order, ...)

$ mpirun -np 16 lab11

43 37 59 46 99 17 30 76 57 92 0 97 5 47 20 62 

0 5 17 20 30 37 43 46 47 57 59 62 76 92 97 99

$ mpirun -np 8 lab11

3 81 20 61 97 62 41 7 

3 7 20 41 61 62 81 97

$ mpirun -np 4 lab11

8 68 51 83 

8 51 68 83 

3. Did you determine any arrangements of input values that made your program not work correctly?

No

4. Paste in or attach your code.

#include <stdio.h>

#include <math.h>

#include "mpi.h"

const int MAX=16;

int main(int argc, char **argv)

{

int rank, size;

MPI_Status status;

//int  arr[]={45, 27, 23, 2};

        int arr[MAX];

int i, count;

int A, B,value[1];

    srand(time(0));

    MPI_Init(&argc, &argv);

    MPI_Comm_rank(MPI_COMM_WORLD, &rank); 

MPI_Comm_size(MPI_COMM_WORLD, &size); 

/*THIS VERSION GENERATES "MAX" RANDOM VALUES AND USES MPI_SCATTER

 * TO DISTRIBUTE THESE TO EACH PROCESS.  HERE, EACH PROCESS RECEIVES

 * ONE VALUE

*/

if(rank==0)

{

        for (i=0;i<size;i++)

        {

                arr[i]=rand()%100;

                printf("%d ", arr[i]);

        }

        printf("\n");

}

MPI_Scatter(arr,1,MPI_INT,value, 1, MPI_INT, 0, MPI_COMM_WORLD);

//printf("Rank %d receives %d\n", rank, value[0]);

if (rank % 2==0)

   B = value[0];

else

   A = value[0];

//printf("About to start for loop; Rank=%d, A=%d, B=%d\n",rank,A,B);

for (i=0;i<size;i++)

{

        if (rank % 2 == 0)

        {

                MPI_Recv(&A, 1, MPI_INTEGER, rank+1, 0, MPI_COMM_WORLD, &status);

                MPI_Send(&B, 1, MPI_INTEGER, rank+1, 0, MPI_COMM_WORLD);

                if (B>A) B=A;

                if (rank >= 2)

                {

                        MPI_Recv(&A, 100, MPI_INTEGER, rank-1, 0, MPI_COMM_WORLD, &status);

                        MPI_Send(&B, 1, MPI_INTEGER, rank-1, 0, MPI_COMM_WORLD);

                        if (A>B) B=A;

                }

        }

        else

        {

                MPI_Send(&A, 1, MPI_INTEGER, rank-1, 0, MPI_COMM_WORLD);

                MPI_Recv(&B, 1, MPI_INTEGER, rank-1, 0, MPI_COMM_WORLD, &status);

                if (B>A) A=B;

                if (rank <= size-3)

                {

                        MPI_Send(&A, 1, MPI_INTEGER, rank+1, 0, MPI_COMM_WORLD);

                        MPI_Recv(&B, 100, MPI_INTEGER, rank+1, 0, MPI_COMM_WORLD, &status);

                        if (A>B) A=B;

                }

        }

}

if (rank % 2 == 0) value[0] = B; else value[0] = A;

        //printf("Thread %d has A %d, B %d \n",rank,A,B);

MPI_Gather(value,1,MPI_INT,arr,1,MPI_INT,0,MPI_COMM_WORLD);

if (rank==0)

{

        for (i=0;i<size;i++)

        {

                printf("%d ", arr[i]);

        }

        printf("\n");

}

    MPI_Finalize();

    return 0;

}

