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Question 1. MPI Programming 

(a) Give the full prototype and explain the following MPI routines: MPI_Scatter(), 

MPI_Reduce().                        (10 marks) 

 

(b) Write an MPI routine to calculate the sum of the elements of the array a=(a[i], 

i=0,1,…,n) using only collective communication routines.                       (20 marks) 

 

(c)  Explain the Gustafsson’s laws and state its consequences.                       (20 marks) 

 

Question 2. Parallel Algorithms  

(a) Develop an MPI routine for the ranking sort.                                    (20 marks) 

 

(b) Evaluate the complexity of this sort considering both communication and 

computation.                           (10 marks) 

 

(c) Calculate the speedup of this parallel sort considering the sequential complexity of 

the sort as O(n
2
).               (10 marks)  

 

(d) Identify some negative facts about this parallel sort.        (10 marks)  

 


