Supercomputing Applications

Lab 07 Report Form - MPI Programming #3

Send a message in a "ring" fashion from

process 0 --> proc 1 --> ... --> proc (n-1) --> proc 0

1. Your name: Daniel Schafer, Period: 7, Date 3 Mar 2006

2. What does process 0 (rank 0) have to do? Paste in your code showing how process 0 starts this pattern of passing the salary to the other processes.

 if (my_rank == 0)

  {

    start_time = MPI_Wtime();

    origRand = rand() % 1000 + 1;

    sendVal = origRand;

    printf("Process 0 initializing: Sending %d to process %d\n", sendVal, 1);

    MPI_Send(&sendVal, 1, MPI_INTEGER, 1, tag, MPI_COMM_WORLD);

    MPI_Recv(&recVal, 1, MPI_INTEGER, size-1, tag, MPI_COMM_WORLD, &status);

    recVal -= origRand;

    end_time = MPI_Wtime();

    printf("Process 0 ending: recieved %d\n",recVal);

    printf("Avg sal: %f\n", ((double)(recVal)/size));

    printf("Total time: %f\n", (end_time-start_time));

  }

3. What is the rank of the last process? Is it n or is it n-1 (n is the total number of processes running).

n-1

4. Paste in your code for the last process in the "ring" of people. What process is this last node passing it's information to?

  else

  {

    MPI_Recv(&recVal, 1, MPI_INTEGER, my_rank-1, tag, MPI_COMM_WORLD, &status);

    sendVal = (rand() % 1000 + 1)+recVal;

    i = ((my_rank+1) % size);

    printf("Process %d working.  I recieved %d; Sending %d to process %d\n", my_rank, recVal, sendVal, i);

    MPI_Send(&sendVal, 1, MPI_INTEGER, i, tag, MPI_COMM_WORLD);

  }

5. If a process is rank k, where k is not the the first or last process, what process does k pass its information to?

k+1

6. Paste in your code for the processes that are in between the first and last processes in this "ring".

  else

  {

    MPI_Recv(&recVal, 1, MPI_INTEGER, my_rank-1, tag, MPI_COMM_WORLD, &status);

    sendVal = (rand() % 1000 + 1)+recVal;

    i = ((my_rank+1) % size);

    printf("Process %d working.  I recieved %d; Sending %d to process %d\n", my_rank, recVal, sendVal, i);

    MPI_Send(&sendVal, 1, MPI_INTEGER, i, tag, MPI_COMM_WORLD);

  }

In your sample running of your program what is the random number generated by process 0?

130

7. What are the various salaries you are using for each process (each person in the party)? 

  process 0 163,   process 1 200, process 2 38, 

  What is the average of these salary values that you're using?  143.6

8. In your sample running of the program what is the final value returned to process 0 from the last process in the ring?

368

9. What is the average salary that your program calculates? Does this value check with the actual average that you calculated above?

143.666

10. Paste in a copy of the output of this sample running of your program.

$ mpirun -np 3 lab07

Process 0 initializing: Sending 130 to process 1

Process 1 working.  I recieved 130; Sending 330 to process 2

Process 2 working.  I recieved 330; Sending 368 to process 0

Process 0 ending: recieved 368

After subtracting rand and adding my salary, total is 431

Avg sal: 143.666667

Total time: 0.010094

11. How many processes are you using in your sample run? 3 Run a version now with 16 processes. Paste in the output.

$ mpirun -np 16 lab07

Process 0 initializing: Sending 842 to process 1

Process 1 working.  I recieved 842; Sending 1522 to process 2

Process 2 working.  I recieved 1522; Sending 2272 to process 3

Process 3 working.  I recieved 2272; Sending 2860 to process 4

Process 4 working.  I recieved 2860; Sending 3519 to process 5

Process 5 working.  I recieved 3519; Sending 4016 to process 6

Process 6 working.  I recieved 4016; Sending 4583 to process 7

Process 7 working.  I recieved 4583; Sending 4989 to process 8

Process 8 working.  I recieved 4989; Sending 5465 to process 9

Process 9 working.  I recieved 5465; Sending 5779 to process 10

Process 10 working.  I recieved 5779; Sending 6164 to process 11

Process 11 working.  I recieved 6164; Sending 6387 to process 12

Process 12 working.  I recieved 6387; Sending 6680 to process 13

Process 13 working.  I recieved 6680; Sending 6812 to process 14

Process 14 working.  I recieved 6812; Sending 7014 to process 15

Process 0 ending: recieved 7054

After subtracting rand and adding my salary, total is 7027

Avg sal: 439.187500

Total time: 0.514950

Process 15 working.  I recieved 7014; Sending 7054 to process 0

12. CHECK TO SEE IF YOU HAVE LEFT ANY PROCESSES RUNNING: ps -fd This command lists all the processes running. If you see any with your username, use kill value, where value is the process id number. For example, kill 12345 kills your process numbered 12345.

13. CHECK TO SEE IF YOU HAVE LARGE EXECUTABLES LEFT: ls -l lists your files with the file size. Use rm filename to remove unnecessary large files. (like core or a.out)

