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PART-A (10 x 2 = 20 Marks)

1. State Amdahl's law. What is its significance in the context of multi-core processors ?
2. What arc the challenges in UMA and NUMA types of architectures ?

3. List four parallel programming design patterns commonly used.

4. How are critical sections to be handled when programming for multi-core processors ?
5. What are the constructs/functions you will use in openMP to do the following :

(a) Lo wait for all threads to come to a point.

(b) 'To ensure that all threads get an equal share of the computation.
5. Show how an openMP program may end-up in a deadlock.
7. What are non-blocking algorithms ?
8. When would you use non-blocking send in MPI ?
9. What are the parameters to be specified for the scatter operation in MPI ?
10.  Consider a program that has been cache-optimized for a single-core processor. How would the

performance be affected if multiple copies of the same program were run on a multi-core processor?

PART-B (5 X 16 = 80 Marks)

11.(i) Differentiate ILP, DLP from TLP. Which of these are supported on current multi-core processors ? (10)

{(i1) Discuss the challenges that need to be handled in distributed shared memory architectures. (6)

12. (a) (i) Explain the use of various types of locks for synchronization. 10
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(i) Give an example program that uses condition variable for the producer-consumer problem. {6)
OR

(b) (i) kixplain the different synchronization primitives. Specify applications suitable for cach. (10)



(ii) Analyze the following doop lor parallelism. Which programming patiern does this {all into ?
for (i=1, i<= 1024, i++) {
for (j=1, j<=1024; j++)
if (aliffj} < 128)
blilfjl = 0;
else bli][jI=1;
c=alil[j] -~ blilljl;
ali+1][j+1] += ¢/16;
}
} : (6)

13. (a) (i) Write a parallel program using openMP to find the maximum number in an nxn matrix. Estimate the

speed-up expected with k processors. (+0)
(ii) Explain the problem of livelock and how it can be handled. )
OR
(b) (i) Explain the OpenMP constructs for the following — reduction, schedule, and work-sharing.  (10)
(ii) Explain when cache-line ping-ponging occurs in non-blocking algorithms. (6)
14. (a) (i) Write parallel code for obtaining the {requency of words in a huge document using MPL. (10)
(i) Fxplain the different point-to-point communications functions used in MPL. (6)
OR
(b) (i) Write parallel code using MPI for performing binary scarch. Fxplain how you ace partitioning the
problem, and estimate the speed-up expected. (10)
(ii) Explain the use of scatter and gather operations in MPI. (6)

15. (a) (i) Explain the memory and cache related issues.to be considered when optimizing code for multi-core
processsors. (10)
(ii) How would you determine the optimum number of threads to be used ? {6)

OR
{b) (i) Explain the challenges faced in debugging openMP and MPI programs. What support is required from
debug tools for these programs ? (10)

\
(it) What are the parameters that affect the performance of an MPI program ? Explain. 6)
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