ECE485 Computer Architecture

Lesson 10 Worksheet 

1.a. Insert appropriate no-operation instructions to the following program segment to avoid any possible data hazards.  Indicate the NOPs using stalls in the pipeline.

	 
	 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	SUB
	R2, R1, R3
	
	
	
	
	
	
	
	
	
	
	
	
	 

	AND
	R12, R2, R5
	
	
	
	
	
	
	
	
	
	
	
	
	 

	OR
	R13, R6, R2
	
	
	
	
	
	
	
	
	
	
	
	
	 

	ADD
	R14, R2, R2
	
	
	
	
	
	
	
	
	
	
	
	
	 

	SW
	15(R0), R2
	
	
	
	
	
	
	
	
	
	
	
	
	 


 
b) use the forwarding technique to reduce the size of the resulting program from part (a).
	 
	 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	SUB
	R2, R1, R3
	
	
	
	
	
	
	
	
	
	
	
	
	 

	AND
	R12, R2, R5
	
	
	
	
	
	
	
	
	
	
	
	
	 

	OR
	R13, R6, R2
	
	
	
	
	
	
	
	
	
	
	
	
	 

	ADD
	R14, R2, R2
	
	
	
	
	
	
	
	
	
	
	
	
	 

	SW
	15(R0), R2
	
	
	
	
	
	
	
	
	
	
	
	
	 



2. Given the program below

a)  insert no-operation instructions where appropriate to avoid data hazards.

	 
	 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	LW
	R15, 0(R2)
	
	
	
	
	
	
	
	
	
	
	
	
	 

	LW
	R16, 4(R2)
	
	
	
	
	
	
	
	
	
	
	
	
	 

	SW
	0(R2), R16
	
	
	
	
	
	
	
	
	
	
	
	
	 

	SW
	0(R2), R15
	
	
	
	
	
	
	
	
	
	
	
	
	 





b) use the forwarding technique to reduce the size of the resulting program from part (a).
 
	 
	 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	LW
	R15, 0(R2)
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	LW
	R16, 4(R2)
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	SW
	0(R2), R16
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	SW
	0(R2), R15
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 




