Assignment # 1

Due: Tuesday, Sept. 30, ‘03

1. Compile and run the sample programs.

a) SendReceive.c

b) Broadcast.c

             Find the output of the programs. 

2. Consider, add.c, that adds the numbers in an array. Let N denote the size of the array; P, the number of processors and Q, the number of processes. Do the following:

a) Compile and run the program. Output the result.

b) Modify the program so that data is generated by a random number generator and store it  in the array, of size N, provided by the user. 

c) Modify the program to find the maximum element in the array and output the result. 

d) Now, perform the following experiments:

i. Compile and run the program for N =1024 and vary, P (P = 2, 4 and 8). Get the timing for these processors. What is the relation between P and Q?

ii. Let N = 1024, P = 4 and vary Q(Q = 1, 2, 4, 8,16). Get the timings. What is the relation between P and Q?

iii. Fix P = 4, Q = 4 and vary the data size N (N=512,1024,2048). Get the timing results.

3. Modify the program, add.c,  as follows: 

a) Distribute the process’s portion of data by using the scatter operation. 

b) Compute the sum of the numbers and find the maximum number and output the results.

c) Perform the same experiments as described above in question 4 d).

d) What is the difference between the modified add.c and original add.c in terms of performance? Which is more efficient?

4.  Compute the matrix multiplication of two mxm matrices. Use the random number generator to generate a 16x16 matrix. Assume the numbers are integers.

a) Create m2 processes. Experiment with different number of processors (P = 2,4,8).  Show the output of the resulting matrix.

b) Is this an efficient way of  partitioning the matrices? Can you think of any other way? If so, explain your algorithm.  Code it, run and explain the results.

5. Read the article on “What’s next in HPC?” Answer the following questions. If you cannot find the answers in the article, search for it on the net. 

a) What is fine-grain parallelism and coarse-grain parallelism?

b) What is grid computing?

c) What is P2P computing? 

d) Where do you think the future is heading and why? 

6. Go to top500.org. Indicate the top 5 supercomputers with the flops  ratings and the architecture (shared memory, distributed memory, etc.).

7. Write in your own words, a paragraph on the kind of  research conducted at SETI?

8. Write a one page report on the article “Why is PVM and MPI so different”? Has there been any improvements in MPI and PVM in the recent years? Explain.

