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ECE 3055 Quiz V, Wednesday, October 1, 2008

I. The program code for an algorithm neceded for a critical calculation requires 10°
instructions. It the processor has a 4 GHz clock and an average CPI of 0.75 how
many times per second could the program for this algorithm be run? (Note: Assume
the processor is not running any other programs)
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The program can execute at most - times per second (3 pts).
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A new Intel CPU with six proccssor cores is about to appear in the market. An
important application program contains 40% purely sequential code that has to run on
a single processor and the remaining code could be redone to run evenly in parallel on
six processors. What 1s the maximum execution time speedup on this application
program that could be obtained over that of a single processor at the same clock rate?
(Note: Ignore the increased communication and synchronization time that would
likely slow down multiple processors a bit from the maximum possible speedup from
Amdahl’s Law, speedup here means x times faster. than before the improvement)
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On six processors a maximum speedup of & could be obtained on the
application code (4 pts)

3. A designer is considering two hardware options to improve the performance of a
processor. They both require almost the same amount of hardware but there is only
space for one on the processor chip. (3 pts)

Option 1: Improves the Cache by adding hardware and lowers the existing average CPI
from 1.35 to 1.21 on benchmark simulations by lowering the cache’s miss rate and the
resulting pipeline stalls. Everything else remains unchanged.
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The Cache improvements achieve an exceution time speedup of [0 <

Option 2: Adds hardware for an improved floating point ALU that runs ten times faster
on tloating point operations. The projected workload for the computer currently performs
floating point operations 10% of the program cxccution time.
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The floating point ALU achieves a specedup of . 0% on the projected
workload.

Option I gives the best performance improvement for the processor.



