 CENG 450 Computer Systems & Architecture Quiz #2 (March. 2nd, 2006)

Name:_______________________________
Total Marks: 60.

1. Consider the  MIPS code listed below:

               LD    F3, (R1)0
               LD    F6, (R2)0

               DIV  F5, F3, F6

               ADD F3, F2, F1

               MUL F6, F7, F6

               SUB  F7, F2, F1

               ST     F7, (R2)0

The latencies of instructions are listed below:

 LD, ST          5
 ADD,SUB     2

 DIV             40

 MUL             15
a) List all dependencies. For each data dependency, tell whether it’s a true or name dependency. (10 points) 

b) Assuming that the scoreboard technique is used, how long does it take to execute the code under each of the following assumptions:

       b1-Structural hazards do not happen and several instructions can access the register file at the same time. (15 points)
       b2- Structural hazards do not happen and only one instruction can access the register file at any time. If more than one instruction requires the register file, those with earlier issue times will have higher priority. (15 points)
       b3-The processor has three execution units referred to EX1, EX2 and EX3. LD and ST are executed using EX1. SUB and ADD are executed using EX2. MUL and DIV are executed using EX3. No execution unit can execute more than one instruction at a time. An execution unit occupied by an instruction is released only after the instruction has written its result to the register file. However, several instructions can access the register file at the same time (20 points)
Name:_______________________________

a)

b1)
	Instruction
	IS
	 RO
	CE
	WB

	  LD    F3, (R1)0                                                                           
	
	
	
	

	  LD    F6, (R2)0
	
	
	
	

	  DIV  F5, F3, F6
	
	
	
	

	  ADD F3, F2, F1
	
	
	
	

	  MUL F6, F7, F6
	
	
	
	

	  SUB F7, F2, F1
	
	
	
	

	  ST F7, (R2)0
	
	
	
	


Name:_______________________________

b2)
	Instruction
	IS
	 RO
	CE
	WB

	  LD    F3, (R1)0                                                                           
	
	
	
	

	  LD    F6, (R2)0
	
	
	
	

	  DIV  F5, F3, F6
	
	
	
	

	  ADD F3, F2, F1
	
	
	
	

	  MUL F6, F7, F6
	
	
	
	

	  SUB F7, F2, F1
	
	
	
	

	  ST F7, (R2)0
	
	
	
	


b3)

	Instruction
	IS
	 RO
	CE
	WB

	  LD    F3, (R1)0                                                                           
	
	
	
	

	  LD    F6, (R2)0
	
	
	
	

	  DIV  F5, F3, F6
	
	
	
	

	  ADD F3, F2, F1
	
	
	
	

	  MUL F6, F7, F6
	
	
	
	

	  SUB F7, F2, F1
	
	
	
	

	  ST F7, (R2)0
	
	
	
	


