
CEG 4131 Assignment 3 - Solutions 
 
Problem 1 
 
Write-back cache with write-update cache coherency and one-word blocks. Both words are in both 
caches and are initially clean. Assume 4-byte words and byte addressing. 
Total bus transactions = 2 
 

 
 
 
Problem 2 



 



 
 
 
Problem 3 
 a. The protocol at Slide 4 is the simplest possible cache coherence protocol. It 

requires that all processors use a write-through policy. If a write is made to a 
location cached in remote caches, then the copies of the line in remote caches 
are invalidated. This approach is easy to implement but requires more bus and 
memory traffic because of the write-through policy. 

 b. This protocol at Slide 5 makes a distinction between shared and exclusive states. 
When a cache first loads a line, it puts it in the shared state. If the line is already 
in the modified state in another cache, that cache must block the read until the 
line is updated back to main memory, similar to the MESI protocol. The 
difference between the two is that the shared state is split into the shared and 



exclusive states for MESI. This reduces the number of write- invalidate 
operations on the bus. 
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Problem 5 
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