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Question 1 (10 marks; 15 minutes)

Answer the following questions about Parallel Algorithm Design.
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a) When too small number processors are used in parallel computing, what will
happen? (1 mark)



Use the following figure for explaining what need to be done in the design
methodology in Question c) - j).
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Question 2 (16 marks; 20 minutes)

Answer the following questions about Performance Analysis.

a) What are Performance Matrices? Also inform their definition. (4 marks)

d) What are the importance parameters for Memory Performance and how to
measure them? (3 marks)

e) How to measure the scalability of a parallel system? What is a scalable system?
(3 marks)



f) What is Isoefjiciency Function? How should its value be in order to make a
good scalable system? (3 marks)

Question 3

Answer the following questions about Load Balancing.

a) Explain the strategies and basic principle of Load Balancing. (3 marks)



c) Explain at least 3 approaches concerning System Information exchange policy?

(6 marks)



t) Compare Heuristic Approach and Graph Theoretic Approach of Static Load
Balancing. (8 marks)



Question 4 (13 marks; 15 minutes)

From the following list, put the matched items to the design methodology check
lists.

A. Minimize redundant computations and redundant data storage

B. Communication operations balanced among tasks

C. Locality of parallel algorithm has increased

D. Each task communicates with only small group of neighbors

E. Replicated computations take less time than communications they replace

F. Number of tasks an increasing function of problem size

G. Data replication doesn't affect scalability

H. Tasks can perform communications concurrently

I. Primitive tasks roughly the same size

J. Number oftasks increases with problem size

K. Considered designs based on one task per processor and multiple tasks per
processor

L. Number of tasks suitable for likely target systems

M. Evaluated static and dynamic task allocation



Question 5 (lO marks; 15 minutes)

Draw graphs that illustrate the following items of Amdahl Laws. Give details of all
axes and legends.

a) Typical plot for showing the scalability of a parallel system (speedup changes as
the problem size and the number of processors change). (4 marks)



Question 6 (20 marks; 30 minutes)

Manually sort the following array (from small to large) using the parallel quick sort
algorithm. Suppose that the number of processors is 4. Also explain how to divide the
items to processors and specify the pivot(s) for each round. Apply the following
additional method. Demonstrate the details of each round. Hence: It takes 4 rounds.

42,65,16,54,66,22,83,66,67, 10,70,98,75,91, 15,64,21,8,88,54,50, 12,47

1) Always pick the first element to be a pivot on a pre-sorted array.

2) After each big round, place the pivot(s) in the middle of the array and do not mix
it/them with the unsorted items.

3) If the whole unsorted sub-array is assigned to only 1 processor in that round and
the number of quick sort divided items (by that round's pivot) is <= 4, then use
another sorting algorithm.



Question 7 (30 marks; 40 minutes)

Answer the following questions about Grid Technology and Cloud Computing.

a) Describe and compare all keywords in the following figure and their
relationship. (18 marks)

(Virtual) Macl1ine



b) Explain and compare all keywords in the following figure when Composite as a
Service (CaaS) includes Composite Services and composes a workflow that
links and orchestrates distributed applications over the Internet. Also give some
examples of such services. (12 marks)

SaaS

PaaS

laaS
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