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Question 1 (46 marks; 50 minutes)
a) Which type of problems is non-parallelizable? (2 mark)
b) What are factors that contribute to parallel overhead? (2 marks)

¢) Explain how to do automatic parallelization, tell when to choose which method

and inform the tradeoffs.

(4 marks)

d) Compare parallel computing and serial computing. (6 marks)

Parallel computing

Serial computing

Name




e) What are the differences between communication and synchronization?
(4 marks)

Communication Synchronization

f) Compare the two Interconnection media types: Shared Medium and Switched
Medium? (4 marks)

Shared Medium Switched Medium

Name D




g) What and why do we need to identify when we are in the process of
understanding the problem and the program which is the first step in developing
(6 marks)

parallel software?

h) What are the differences between Uniform Memory Access (UMA) and Non-
(8 marks)

Uniform Memory Access (NUMA)?

UMA

NUMA

Name




i) Compare Shared Memory and Distributed Memory architecture? (10 marks)

Shared Memory

Distributed Memory

Name




Question 2 (18 marks; 20 minutes)

Explain and draw the following Switched Network Topologies, and tell their
tradeoffs.

a) 2D Mesh Network

b) Crossbar Network

¢) Multistage Network

Name ID




d) Hypercube Network

e) Tree Network

f) Ring Network

Name




Question 3 (16 marks; 20 minutes)
From Amdahl's Law, find out the speed up if the scenario as follows.
a) Explain the effects of each parameter in the Amdahl’s law

b) Find the speedup when there are 2 processors and 40% parallelizable code

¢) Find the speedup when there are 2 processors and 80% parallelizable code

d) Find the speedup when there are 10 processors and 40% parallelizable code

e) Find the speedup when there are 10 processors and 80% parallelizable code

f) Find the speedup when there are 100 processors and 40% parallelizable code

g) Find the speedup when there are 100 processors and 80% parallelizable code

Question 4 (10 marks; 10 minutes)

Explain the following problems associated with shared data and how to solve the
problems.

a) Cache Coherence

Name ID




b) Synchronization

Question 5 (10 marks; 10 minutes)

Tell whether the following equations non-parallelizable. Also show how to
decompose the parts of the equations.

a) G{i)=G(i-2) -Gi-1)+G(-3)

b) H(a) =A(a) + B(a)

¢) F(+1)=9.0 * FJ) + X() * W()

d) Km)=K@m-1)*nifn>0and=1ifn=0

e) F(x,y,z) = (square root of ((x+y)’ — (x-z)°) ) /xyz.

Name 1D
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Question 6 (20 marks; 40 minutes)

Write Data Dependence Graph and pseudo code using the MPI operations that
parallelizes the following execution.

Fori=1to 10
For j=1 to 1000
Fork=1to5
.. . -k
F(@, j, k) = (A@+ B())
When A and B are 1D arrays and F is a 3D array.
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