EGRE 426

Homework # 1

Due Tuesday 9/1/09

Assume each operation take one unit of time and zero delay for communication or memory access so that all data is available when needed.

1. (a). For a single processor SISD machine show the fastest way to compute 
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when n = 6. 

(b). Write a general expression for T1(n) that is valid for any n > 0. 

2. (a). Repeat 1(a) and (b) for a SIMD computer with unlimited processors.
(b). Obtain the speedup, as a function of n, of the SIMD compared with the SISD.

(c). What is the order of the speedup?

(d). Assume n is a power of two and that only p = n processors are used, what is the efficiency E as a function of n?

(e). What is the order of the efficiency?

3. (a). Using an unlimited number of processors show the fastest way to compute 
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 for n = 6 on a MIMD machine.
(b). What is the fewest number of processors that could be used to compute F in the shortest possible time.

(c). Show how this can be done.

(d). What is the efficiency in (c).

Consider the computation of 
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4. For a SISD machine, what is the fastest time in which F can be computed for n = 4? 

5. Write the expression for the fastest time for any value of n?

6. For a SIMD machine with unlimited processors, what is the fastest time in which F can be computed if n = 4?

7. Write the expression for the fastest time for any value of n?

8. For a MIMD machine with unlimited processors, what is the fastest time in which F can be computed if n = 4?

9. Write the expression for the fastest time for any value of n?

10. When n = 4 what is the speedup achieved using the MIMD machine in problem 8 compared to the SISD machine in problem 4.
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