
EECC 756 Spring 2008
Assignment #1

Due Sunday, April 13, 2008 at 11:59:59 PM

Instructor: Dr. Shaaban
TA: John Olender

Last Modified: April 2, 2008

Before starting this assignment, please visit http://mps.ce.rit.edu for details on how to
submit this assignment and other useful information related to MPI and the CE cluster.

1. Answer problem 2.5 from the text “Parallel Computer Architecture”

2. Answer problem 2.6 from the text “Parallel Computer Architecture”

3. The following C code is to be executed on a uniprocessor and a parallel version is to
be executed on a shared-memory MIMD multiprocessor system:

f o r ( i = 1 ; i <= 2048 ; i++ ) { // L1
sum [ i ] = 0 ; // L2
f o r ( j = 1 ; j <= i ; j++ ) // L3

sum [ i ] += j ; // L4
}

Suppose statement L2 takes two machine cycles and statement L4 takes four machine
cycles, including all CPU and memory-access activities. Ignore the overhead caused by
the software loop control (statements L1 and L3) and all other system overhead and
resource conflicts. Answer the following:

(a) What is the total execution time of the program on a uniprocessor?

(b) What is the execution time (in machine cycles), average degree of parallelism,
and speedup when the provided code is divided so that the i-loop iterations are
pre-scheduled among 16 processors in the following manner:
1. Processor 1 executes the first 128 iterations (i = 1 through 128),
2. Processor 2 executes the next 128 iterations (i = 129 through 256),
3. and so on...
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(c) Modify the given code to balance the parallel execution of the computational load
over all 16 processors.

(d) What is the minimum execution time of the load balanced program when execut-
ing on 16 processors and what is the new speedup over the uniprocessor?

4. Programming Assignment - Write a self-balancing program to perform numerical
integration over f(x) from x = 0 to x = 5 for an arbitrary number of intervals. This
program is to use only basic sends and receives for communication (i.e. you will not
receive any credit if you use mpi bcast() or mpi reduce()).

f(x) = 7x6 − 25x5 + 64x4 − 307x3 + 336x2 − 1512x + 12

Additionally, your program should follow a master-slave paradigm. The master is re-
sponsible for delegating the work to the slaves and collecting the results. The only
non-trivial calculation the master may perform is the final summation of the results
from the slaves. The master also prompts the user for the number of intervals. The
slaves are responsible for performing numerical integration over f(x) for their respec-
tive interval.

A few notes:

• Comment your code and follow standard code style practices (spacing, indenting,
appropriate variable naming, etc.)

• Your program should use a reasonable amount of resources.

• Your program must work on cluster.ce.rit.edu, regardless of where you develop it.

• The program must equally load all of the slaves at runtime.

Execute your program for 1 slave, 2 slaves, 3, and so forth. Also vary the number of
intervals from between 10 and 1,000,000,000. Take as many data points as is necessary
to make clear graphs. Be sure to analyze your results and explain how they were
achieved. In addition, write a program to perform the same function, but using only
a single processor. Compare the performance of this uniprocessor program to the
performance of the multiprocessor program.

5. Weighting

• 5% for Question 1.

• 5% for Question 2.

• 10% for Question 3.

• 80% for the programming assignment.

– 35% for proper program execution.

– 20% for design, implementation, and performance of your program.

– 25% for the write up, including proper analysis.
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