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BİL 549 – PARALLEL  PROCESSING 

1998-99  SPRING SEMESTER

FINAL EXAM (June 1999)

QUESTION 1) (10 points)

Define each of the following terms succinctly.

a) Ping-pong method.

b) Back substitution.

c) Local synchronization.

d) Grand challenges.

e) Finite difference method.

f) Asymptotic analysis.

g) Domain decomposition.

h) Adjacency list.

i) Orthogonal recursive bisection. 

QUESTION 2) (5 points)

What has been the trend in computing from the following points of view? Justify your answers

a) Physical size of computer

b) Cost of the hardware
c) Speed of the hardware
d) Networking of workstations
e) Size of memory
f) Number of processors per computer system
QUESTION 3) (10 points)

Compare the differences between the following code executed on an SIMD machine versus executed on a SPMD system.

gcd(X, Y);  /* calculate the greatest-common-divisor of X and Y */

while (X != Y) {

   if (X > Y)  X = X – Y;

   else Y = Y – X;

}

Suppose different values of X and Y are spread across 100 processors, and the result of this calculation is 100 greatest common divisors of (X, Y). Hint: Try this with two processors, and X = (52, 24), Y = (12, 64).

QUESTION 4) (10 points) What is the difference between …

a) multitasking and multiprocessing

b) Concurrency and simultaneity

c) Synchronous and asynchronous

QUESTION 5) (20 points)

Write the pseudocode necessary to implement a sixteen-process barrier using the butterfly barrier construction described in Chapter 6.

QUESTION 6) (10 points)

Apply the Gustafson Law to the following situation posed by the Sandia winners of the first Gordon Bell Prize. Solving the beam stress analysis problem with a 64x32 grid on a single processor takes 1,614 seconds. A problem with 64x32 finite elements per processor, but running on 1,024 processors, is expected to take how long? 

QUESTION 7) (20 points)

Write down the SPMD MPI code for finding the cube root of A, using Newton-Raphson iteration – that is the value of x, where F(x) = x3 – A = 0. Recall the iteration is based on xi = xi – 1 F(xi) / F’(xi). 

QUESTION 8) (20 points)

You are asked to find the shortest path problem using  Moore’s algorithm. You are given the following data structures:

  vertex queue : a 1D array that keeps the vertices to consider

  dist : a 1D array that keeps the current minimum distances to vertices

  new_dist : temporary shadow of dist used in the computations.

  w : a 2D array that holds the weight of the edge from vertex i to vertex j (∞ if no edge.)

Using the decentralized work pool approach, illustrate  how the data structures are distributed and write down the pseudocode for the slave processes.
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