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Instructions: 

1)​ All Questions are compulsory. 
2)​ Figures to the right indicate full marks. 
3)​ Draw a neat diagram wherever necessary. 
4)​ Make suitable assumptions if necessary and state it clearly. 
5)​ Use of non-programmable calculator is allowed. 

Q. 
No. Questions 

Mark
s CO BL 

Q. 1 Attempt any two of the following  12   

1 Describe trends in microprocessor architectures. 6 1 2 

2 Explain static vs. dynamic interconnection networks. 6 1 2 

3 
Demonstrate how the message-passing model can be used to implement parallel prime 
number generation. 6 1 3 

Q. 2 Attempt any two of the following  12   

1 Explain how tree-structured reduction works. 6 2 2 

2 Compare scatter vs broadcast with suitable points. 6 2 4 

3 Analyze communication overhead in prefix-sum vs reduction for histogram generation. 6 2 4 

Q. 3 Attempt any two of the following  12   

1 Describe thread creation and termination in Pthreads. 6 3 2 

2 Apply MPI_Send and MPI_Recv to exchange data between two processors. 6 3 3 

3 Analyze thread synchronization issues using a shared counter example. 6 3 4 
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Q. 4 Attempt any two of the following  12   

1  Explain Dijkstra’s algorithm step-by-step. 6 4 2 

2 Compare odd-even merge network vs bitonic network. 6 4 4 

3 Analyze communication overhead in parallel bubble sort. 6 4 4 

Q. 5 Attempt any two of the following  12   

1  Describe roles of CPU and GPU in heterogeneous systems. 6 5 2 

2 Describe OpenCL execution environment. 6 5 2 

3 Analyze performance bottlenecks in a parallel sorting application.  6 5 4 
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