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Session of Computer Architecture and Systems 
 

 
1. (Total 20 points) The execution of a SPARC subroutine could cause an Overflow Trap 

or an Underflow Trap on the Register Windows mechanisms.  Using SPARC assembly 
notation write the code for the Overflow Trap and the Underflow Trap subroutines 
needed to appropriately solve the overflow and underflow problem.  Assume that the 
Register Windows mechanism has moved to the next window once the jump to the 
Overflow Trap takes place and that it has moved to the previous window once the jump 
to the Underflow Trap takes place.  Also assume that there is a return from tarp 
instruction (rett) that returns to the instruction that caused the trap.  

 
2. (Each configuration is 7.5 points for a total of 30 points) Assume a four-block cache of 

8 words per block.  Assume that the architectural memory is organized in words and 
that it has  232 words.  Assume that the cache is initially empty.  For the sequence of 
accesses to memory locations shown in the following table identify with an x in the 
corresponding cell those accesses that produce a cache hit for the cache configurations 
shown.  Show your annotations and calculations.   

 
 

 Sequence of Accesses to Memory Locations  
(the extreme left access is the first of the sequence) 

 73 209 476 68 211 76 466 214 89 451 466 65 201 81 
Direct 
map 

              

FA - 
LRU 

              

FA - 
FIFO 

              

FA- 
Optimum 
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3. (Total of 24 points) Branch Prediction  
a. (3 points)What is the problem solved by branch prediction?  
b. (3 points)Why is it important? 
c. (3 points)What issues limit the complexity of branch predictors?  
d. (3 points)How might a compiler advice be propagated to a branch predictor?  
e. Describe 

i. (3 points) Stall pipeline  
ii. (3 points) Predict taken 

iii. (3 points) Predict not taken 
iv. (3 points) Delayed Branch 

 
4. (Total of 26 points) Imagine you have an unknown architecture. 

a. (16 points) Describe an experiment that you would perform in order to discover 
what caching hardware is used on that machine.  

b. (10 points) Explain how your experiment would let you discover how many 
levels of cache hierarchy there are and how big each level is.  

 


