
CE 660– Parallel Computer Architecture

Homework 1

Due on Thursday, October 14

1.   Amdahl's law.   Assume that we accelerate portions of some application running in a computer by a
factor of 3. The accelerated portion of the code corresponds to 60% of the time, measured as a
percentage of the execution time when the accelerated version is in use. 

 a) What is the speed up we have obtained from  accelerated mode?

 b) What percentage of the original execution time has been converted to fast mode?

2.  Branch prediction. Suppose we have a deeply pipelined processor, for which we implement a
branch target buffer (BTB) for the conditional branches only. Assume that the misprediction penalty is
always 4 cycles and the buffer miss penalty is always 3 cycles. Assume 90% hit rate and 90% accuracy
(in case of a BTB hit), and 15% branch frequency. How much faster is the processor with the branch
target buffer versus a processor that has a fixed 2-cycle branch penalty? Assume a base CPI without
branch stalls of 1. Note: study example of page 123 in H&P, v. 4 before you attempt this problem.

3.  Cache functionality. The following data memory addresses are produced by a CPU during the
execution of an application: 2, 3, 11, 16, 21, 64, 48, 19, 11, 3, 22, 4, 27, 6, and 11. Assume a 16-byte L1
Data Cache, with block size 4 bytes. For each data access, you have to resolve whether it is a hit or
miss and show the final contents of the Data Cache at the end of the sequence, when

a) the cache is direct mapped 

b) the cache is 2-way set associative

4-5. Cache performance optimization. Exercises 5.6, 5.7 of H&P, version 4. Assume that a double
precision array element is 8 bytes. Note: Study examples at page 307 and 308 (or 440-442 in version 3
of the book) before you attempt this exercise. Below, I have cut and paste the exercises 5.6 and 5.7
from version 4. 






