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2) Show how the following loop can be scheduled on a static two-issuc pipeline for 
MIPS? 
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Reorder the instructions to avoid as many pipeline stalls as possible without affectíng 
the overall execution. Computer the overall IPC. 
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EGC442       Quiz #11    Dr. Izadi 
First NAME:__________Key____________   Last 

Name:____________________________ 
 

  1. Determine the gi and pi  values of the following two 4 bit numbers. What is c4? 

 
 

    0 1 0 1 

                      + 1 0 1 1 

gi = ai bi 
pi = ai + bi 
g0 = 1  p0 = 1 
g1 = 0  p1 =1 
g2 = 0  p2 = 1 
g3 = 0  p3 = 1 
 
c4 = g3 + p3g2 + p3p2 g1 + p3 p2 p1 g0 + p3 p2 p1p0 c0 
  
c4 = 0 + 0 + 0 + 1 + c0 
     = 1 
 
 
2. One simple way to model time for logic is to assume each AND and OR gate takes 

the same time for a signal to pass through it. Time is estimated by simply counting 
the number of gates along the longest path through a piece of logic. Compare the 
number of gate delays for the critical paths of the following 16-bit adders  

a. Ripple carry 

16 × 2 = 32 

b. two-level carry lookahead 

pi = 1 gi = 1 gate 
G0 = g3 + p3g2 + p3p2 g1 + p3 p2 p1 g0 = 2 gate delay 
P0 = p3 p2 p1p0  = 1 gate dely 
C4 = G3 + P3G2 + P3P2 G1 + P3 P2 P1 G0 + P3 P2 P1P0 c0 = 2 
 Total delay  = 5 

c. Carry lookahead at level one, and ripple carry between 4-bit modules 
pi = 1 gi = 1 gate 

      c4 = g3 + p3g2 + p3p2 g1 + p3 p2 p1 g0 + p3 p2 p1p0 c0  = 2 gate delay 
 Total level 1 = 3 gate delay 
Ripple 4 times = 4 × 3 = 12 



Dr. Iadi 
Quiz #10 

Last Name: 

. Design the least significant and most significant modules ofa 16 bit ALU with the 

following functionality. Show the carry, zero, overflow and sign flags for the ALU. 
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