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Lista de Exercícios 3 
 

Os exercícios são do livro: John Hennessy and David Patterson. Computer Architecture – A Quantitative Approach, 
3rd. Edition.  

 
2.2 [15/10] <2.2> Several researchers have suggested that adding a register-memory addressing 
mode to a load-store computer might be useful. The idea is to replace sequences of 
 
LOAD R1,0(Rb) 
ADD R2,R2,R1 
 
By 
 
ADD R2,0(Rb) 
 
Assume the new instruction will cause the clock cycle to increase by 10%. Use the instruction 
frequencies for the gcc benchmark on the load-store computer from Figure 2.32. The 
new instruction affects only the clock cycle and not the CPI. 
 
a. [15] <2.2> What percentage of the loads must be eliminated for the computer with the 
new instruction to have at least the same performance? 
 
b. [10] <2.2> Show a situation in a multiple instruction sequence where a load of R1 followed 
immediately by a use of R1 (with some type of opcode) could not be replaced 
by a single instruction of the form proposed, assuming that the same opcode exists. 
 
2.12 [20/10] <2.3,2.12> Consider adding a new index addressing mode to MIPS. The addressing 
mode adds two registers and an 11-bit signed offset to get the effective address. 
Our compiler will be changed so that code sequences of the form 
 

ADD R1, R1, R2 
LW Rd, 100(R1)(or store) 

 
will be replaced with a load (or store) using the new addressing mode. Use the overall 
average instruction frequencies from Figure 2.32 in evaluating this addition. 
 
a. [20] <2.3,2.12> Assume that the addressing mode can be used for 10% of the displacement 
loads and stores (accounting for both the frequency of this type of address calculation 
and the shorter offset). What is the ratio of instruction count on the enhanced 
MIPS compared to the original MIPS? 
 
b. [10] <2.3,2.12> If the new addressing mode lengthens the clock cycle by 5%, which 
computer will be faster and by how much? 
 
2.11 [18] <2.12> Compute the effective CPI for MIPS using Figure 2.32. Suppose we have 
made the following measurements of average CPI for instructions: 
 
 

Instruction  Clock cycles 
All ALU instructions  1.0 
Loads-stores  1.4 



Conditional branches  
    Taken  2.0 
    Not taken  1.5 
Jumps  1.2 

 
Assume that 60% of the conditional branches are taken and that all instructions in the miscellaneous 
category of Figure 2.32 are ALU instructions. Average the instruction frequencies 
of gcc and espresso to obtain the instruction mix. 


