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Problem Set #7
Issued Monday 12 April; Due Monday 19 April.

Homework Information: Some of the problems are probably too long to be attempted the night 
before the due date, so plan accordingly. Late homework will not be accepted. Feel free to get 
help from others, but the work you hand in should be your own.

1. Describe the general characteristics of a program that would exhibit very little temporal 
and spatial locality with regard to data accesses. Provide an example program 
(pseudocode is fine).

2. Describe the general characteristics of a program that would exhibit very high amounts 
of temporal locality but very little spatial locality with regard to data accesses. Provide 
an example program.

3. Describe the general characteristics of a program that would exhibit very little temporal 
locality but very high amounts of spatial locality with regard to data accesses. Provide an 
example.

4. A new processor can use either a write-through or a write-back cache selectable through 
software. (a) Assume the processor will run data intensive applications with a large 
number of load and store operations. Explain which cache write policy should be used. 
(b) Consider the same question but this time for a safety critical system in which data 
integrity is more important than memory performance.

5. Here is a series of address references given as word addresses: 2, 3, 11, 16, 21, 13, 64, 
48, 19, 11, 3, 22, 4, 27, 6,and 11. Assuming a direct-mapped cache with 16 one-word 
blocks that is initially empty, label each reference in the list as a hit or a miss and show 
the final contents of the cache.

6. Use the series of references given above, show the hits, misses, and final cache contents 
for a direct-mapped cache with four-word blocks and a total size of 16 words.

7. Cache C1 is direct-mapped with 16 one-word blocks. Cache C2 is direct-mapped with 4 
four-word blocks. Assume that the miss penalty for C1 is 8 memory bus clock cycles and 
the miss penalty for C2 is 11 memory bus clock cycles. Assuming that the caches are 
initially empty, find a reference string for which C2 has a lower miss rate but spends 
more memory bus clock cycles on cache misses than C1. Use word addresses. 
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