 CENG 450 Computer Systems & Architecture Quiz #2 (Feb. 24th, 2005)

Name:_______________________________
Total Marks: 60.

1. Consider the  following two MIPS codes listed below:

A)       LD    F0, 0(R1)

                 MULT  F2, F0, F1

                 ADD  F4,F5, F0

                 DIV   F3, F4,F2

                 SUB  F6, F1,F3

     B)          LD    F0, 0(R1)

                 MULT  F3, F0, F1

                 ADD  F0,F3, F0

                 DIV   F3, F4,F0
                 SUB  F0, F1,F3

The latencies of instructions are listed in the following table:

 Load                          3 
 ADD and SUB          2
 DIV                           30

 MUL                         10

a) List all dependencies. For each data dependency, tell whether it’s a true or name dependency. (10 points) 

b) Assuming that structural hazards do not happen, how long does it take to execute  each code for scoreboard? (20 points)
c) Assuming that structural hazards do not happen, and scoreboard can use forwarding how long does it take to execute each code for scoreboard? (20 points)
d) If you had to repeat part c for tomasulo which of the two codes do you guess would have been executed in a shorter time. Explain why. (10 points)  

IMPORTANT NOTE: You should answer part d without calculating the execution times for the codes for tomasulo.
a)               

b) Scoreboard:

CODE A)
                                             IS      RO    CE    WB

	  LD    F0, 0(R1)

  MULT  F2, F0, F1

  ADD  F4,F5, F0

  DIV   F3, F4,F2

  SUB  F6, F1,F3
	
	 
	               
	


CODE B)

                                              IS      RO    CE    WB

	  LD    F0, 0(R1)

 MULT  F3, F0, F1

  ADD  F0,F3, F0

  DIV   F3, F4,F0

  SUB  F0, F1,F3
	
	 
	               
	


c)Scoreboard using forwarding

	  LD    F0, 0(R1)

 MULT  F2, F0, F1

 ADD  F4,F5, F0

 DIV   F3, F4,F2

 SUB  F6, F1,F3
	
	 
	               
	


CODE B)

                                              IS      RO    CE    WB

	  LD    F0, 0(R1)

  MULT  F3, F0, F1

  ADD  F0,F3, F0

  DIV   F3, F4,F0

  SUB  F0, F1,F3
	
	 
	               
	


d)

