
Spring 2003 ENGR 212 Homework 8+ Solution 
 
Problem 3 
For the following caches, determine the number of cache blocks and partition and label a 
32-bit address into the tag, index, and block offset field. 
 
256 KB direct mapped cache, with a block size of 128 bytes 

Since each block is 128 bytes and 27 is 128, 7 bits are required for the 
block offset field. 
 
Since each block contains 128 bytes and since there is 256 KB in the 
cache, there are 2K (or 256 KB/128 B) blocks or lines in the cache.  
Since 211 is 2K, 11 bits are required for the index field. 
 
This leaves 14 (or 32 – 7 – 11) bits for the tag. 
 
31..18:  tag 17..7:  index 6..0:offset 

                              
 
 
 

16 KB direct mapped cache, with a block size of 16 bytes 
Since each block is 16 bytes and 24 is 16, 4 bits are required for the 
block offset field. 
 
Since each block contains 16 bytes and since there is 16 KB in the 
cache, there are 1K (or 16 KB/16 B) blocks or lines in the cache.  Since 
210 is 1K, 10 bits are required for the index field. 
 
This leaves 18 (or 32 – 4 – 10) bits for the tag. 

 
31..14:  tag 13..4: index 4..0: 

offset 

                               
 



Problem 4 
Apply the following address stream to a 256 byte direct mapped cache, with block size of 
16 bytes. Assuming that the cache is initially empty: (1) Show the final contents of the 
cache. Only show the tags. Leave cache blocks that were not touched by the address 
stream blank. (2) How many cache hits were there? (3) How many replacements were 
there?  

Since each block is 16 bytes and 24 is 16, 4 bits are required for the 
block offset field. 
 
Since each block contains 16 bytes and since there is 256 bytes in the 
cache, there are 16 (or 256 B/16 B) blocks or lines in the cache.  Since 
24 is 1K, 4 bits are required for the index field. 
 
This leaves 24 (or 32 – 4 – 4) bits for the tag. 

 DEADBEE5 
replacement 

ABBA7DAB 
replacement 

21200212 
replacement 

DEADBEE3 
hit 

E0E0E0E0 
replacement 

FEDCBA98 
replacement 

76543210 
replacement 

00EE02F4 
replacement 

0         
1   212002 212002 212002 212002 765432 765432 
2         
3         
4         
5         
6         
7         
8         
9      FEDCBA FEDCBA FEDCBA 
A  ABBA7D ABBA7D ABBA7D ABBA7D ABBA7D ABBA7D ABBA7D 
B         
C         
D         
E DEADBE DEADBE DEADBE DEADBE E0E0E0 E0E0E0 E0E0E0 E0E0E0 
F        00EE02 
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