SCI 1550 Experiencing Cluster Computing

Assignment 2

Due date
: 26 Feb, 2005   (10% penalty per day for late submission)
Submission: Please email your solution in a file “xxxxxxxx_ass02.doc” (xxxxxxxx is your student id) to ylchan@hkbu.edu.hk.
1.
Suppose there is a PC cluster with 128 CPU. Is it feasible to achieve a speedup of 128? Consider theoretically and practically. Justify your answer. (5 marks)
2.
List three sources of overhead in parallel computing. (5 marks) 
3.
Consider the following mpi code segment:



1.
MPI_Comm_size(MPI_COMM_WORLD,&np);


2.
MPI_Comm_rank(MPI_COMM_WORLD,&rank);


3
sum = 0;

4
for (i=0; i<16; i++)
 a[i] = 0;


5
for (i=rank;i<16;i+=np)
{


6

a[i] = (rank+1)*i;  
7

sum += a[i];

}


8
MPI_Allreduce(&sum, &ssum, 1, MPI_INT, MPI_SUM, MPI_COMM_WORLD);


9
MPI_Allgather(&sum, 1, MPI_INT, &psum, 1, MPI_INT, MPI_COMM_WORLD);

Assume that 4 processors are used.
What will be the value in array a , array psum, sum and ssum in each process after the code? You may express your answer in a table as follows:  

(10 marks)
	Process
	a
	psum
	Sum
	ssum

	0
	[                  ]
	[       ]
	
	

	1
	[                  ]
	[       ]
	
	

	2
	[                  ]
	[       ]
	
	

	3
	[                  ]
	[       ]
	
	


4.
Try to design an algorithm of square matrix-matrix multiplication using MPI functions. Assume the number of process is equal to the number of columns. Process 0 should do the initialization and print out the final result. Please specify the MPI functions needed in your algorithm. You may draw graphs to help your explanation. (15 marks)

5.
In the lecture note, we have discussed the parallel sorting algorithm and the performance of parallel quicksort and parallel bubblesort are shown. Now you have to find the performance of other sorting algorithms. Run the mergesort.c and heapsort.c and plot the chart of performance and speedup by using 2, 4, 8, 16 processes. Compare all the sorting algorithms you learned in class. Which one has the greatest performance? Which one has the greatest speedup? (15 marks)
