ELEC 5200/ELEC 6200 Computer Architecture and Design

Class Test II, April 18, 2008





Total 24 points
Broun 306, 11:00-11:50AM
Instructions: Please read all problems before writing your answers. Attempt all five (5) problems. Be sure to revise your answers before turning them in. Please number your answer sheets, and on the first page identify the test as shown above, write your name and the total number of pages, and staple them before submitting. Thank you.
Problem 1:








6 points

The run times for four programs for Sun Ultra 5_10 (300MHz) processor and for Computers A and B are as follows:
	Computer
	Run time in seconds

	
	Program 1
	Program 2
	Program 3
	Program 4

	Sun Ultra 5_10
	1
	10
	100
	1000

	Computer A
	0.001
	0.1
	10
	1000

	Computer B
	1
	10
	10
	10


Compute the performance of Computers A and B with respect to the reference computer. Which among A and B is faster?
Problem 2








6 points
a. State Amdahl’s law.








b. It is found that in a typical execution of the Spice circuit simulation program 75% of all instructions do floating point operations. If we add the fastest available floating point co-processor to the system, what is the upper bound on the achievable speed up?







Problem 3:








6 points
A computer uses 6-bit 2’s complement numbers. Perform the non-restoring binary integer division for 10 / 3.

Problem 4:








6 points
The following 32-bit word is a floating point number in IEEE 754 format:




0  10000001  11000000000000000000000
What are the sign, significand and unbiased exponent of this number? Using the five-step floating point multiplication procedure calculate the square of this number. Express the result in IEEE 754 format. Then, find the decimal equivalents of the original number and its square to verify the correctness of your procedure.



Problem 5 (Bonus Question): 





2 points

A dual processor chip consists of two identical processors A and B. To eliminate the performance penalty of branch hazards, A and B process instructions in parallel. For branch instructions, A assumes that branch will never be taken and B assumes that branch will always be taken. As soon as a branch decision is made, the pipeline stages with invalid data in the processor with incorrect assumption are overwritten by the correct data from the other processor. Comment on this strategy analyzing whether or not it will eliminate the hazard penalty. Suggest any improvements or alternatives you prefer.
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