
ECE 563 First Midterm, Spring 2014

This exam is due Friday, March 14 at Midnight unless you need to turn part of it in on 
paper.   To turn it in electronically make a directory that is named firstname.lastname.  
All of the output should be in this directory.  Tar or compress the entire directory and 
email it to me with a subject line of “563 take home exam”.  If you turn part of it in as a 
paper copy do this by noon, Friday March, 14.

1. For this question you should use a shared memory language we have studied: 
OpenMP with C, C++ or Fortran, Pthreads with C, C++ or Fortran, or Java (which we 
have not studied.)

Declare an array of 128K (131072) floats and write a 128K/T O(log2 T) reduction 
over T threads, where T is a power of 2.   

Turn in your code and either the output from a script command or a screen shot 
showing the execution of the program.

2. For this question you should use MPI with C, C++ or Fortran. 

Write an O(log2 P) broadcast that sends a float value in the process with rank 0 in 
MPI_COMM_WORLD to every other process in MPI_COMM_WORLD.

Turn in your code and either the output from a script command or a screen shot 
showing the execution of the program.

3. Amdahl’s Law question.  
a. Given a program whose value of f is 0.1, what is its speedup at 2, 16, 128 and an 

∞ number of processors? 
b. Given a 1024 processor machine, what must f  be to have an efficiency of 50%.  

Given that f, what will the efficiency be on 512 processors?
4. Gustafson-Barsis question.

a. Given a program whose value of s is 0.1, what is its speedup at 2, 16, 128 and 
an ∞ number of processors?

b. Given a 1024 processor machine, what must s be to have an efficiency of 50%? 



P 2 16 128 512

Ψ 1.8 12.8 90 307

e 0.111 0.017 0.003 0.001

P 2 16 128 512

Ψ 1.6667 4.0 4.8485 4.961

e

Table 2

5. Karp-Flatt question.

a. Given the experimentally determined value of e shown in Table 1, what can you 
say about the algorithm’s scalability and what, if anything, might be negatively 
affecting its scalability (i.e., is it f or is it an overhead increasing with the number 
of processes)?

b. Given the speedups and number of processors given in Table 2, compute e.  
what can you say about the algorithm’s scalability and what, if anything, might be 
negatively affecting its scalability (i.e., is it f or is it an overhead increasing with 
the number of processes)?

Table 1


