Homework 10

From the 3rd edition

Problem 7.9: 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 content of the cache.
Answer: 2–miss, 3–miss, 11–miss, 16–miss, 21–miss, 13–miss, 64–miss, 48–miss, 19–miss, 11–hit, 3–miss, 22–miss, 4–miss, 27–miss, 6–miss, 11–miss.

Final content of the cache

Cache set Address
Cache set
Address

0000 
48

0001

0010 
2

0011 
3

0100 
4

0101 
21

0110 
6

0111

1000

1001 


1010

1011 
11

1100

1101 
13

1110

1111

Problem 7.12: Compute the total number of bits required to implement the cache in Figure 7.9 on page 486. This number is different from the size of cache, which usually refers to number of bytes of data stored in the cache. The number of bits needed to implement the cache represents the total amount of memory needed for storing all the data, tags, and valid bits.
Hint: for those who don’t have the book, Figure 7.9 shows that a 16KB cache contains 256 blocks with 16 words per block. The tag field is 18 bits. 

Answer: Intrinsically, caches are 16 KB caches with 256 blocks and 16 words per

block. Data is 64 bytes = 512 bits. The tag field is 18 bits (32 – (8 + 6)).

Total bits = 256 (Data + Tag + Valid)= 256(512 bits + 18 bits + 1 bit)= 135,936 bits

