 CENG 450 Computer Systems & Architecture Quiz #2 (Feb. 16th, 2004)

Name:_______________________________
Total Marks: 60.

1. Consider the  MIPS code listed below:

               LD    F0, 0(R1)

               LD     F1, 0(R2)

               ADD  F2,F4, F0

               DIV   F3, F0,F2

               MUL  F0, F1,F3

The latencies of instructions are listed in the following table:

 Load          1 (if data in cache), 10(if data in the main memory)

 ADD          2

 DIV            30

 MUL         10

a) List all dependencies. For each data dependency, tell whether it’s a true or name dependency. (8 points) 

b) Assuming that structural hazards do not happen, how long does it take to execute the code for both scoreboard and tomasulo under each of the following scenarios if the scoreboard technique is used:

1-Boths loads find the data in the cache.

2-The first load finds the data in the cache, the second load finds the data in the main memory.

3- The first load finds the data in the main memory, the second load finds the data in the cache

Use tables similar to that used in the class and show when every instructions issues, reads operands (only for scoreboard), completes execution and writes back. Assume that in tomasulo: 1-we can read data from the bus at the same cycle that it is written and 2-instructions read an operand at issue if the operand is ready. (42 points)

c) What can you conclude from your answers to part b? (10 points) 

Name:_______________________________

a)

Name:_______________________________

b) Scoreboard:

1-

                                          IS      RO    CE    WB

	LD    F0, 0(R1)
	1
	2 
	3

               
	4

	LD     F1, 0(R2)
	2
	3
	4
	5

	ADD  F2,F4, F
	3
	5
	7
	8

	DIV   F3, F0,F2
	4
	9
	39
	40

	MUL  F0, F1,F3
	5
	41
	51
	52


2-

                                          IS      RO    CE    WB

	LD    F0, 0(R1)
	1
	2 
	3

               
	4

	LD     F1, 0(R2)
	2
	3
	13
	14

	ADD  F2,F4, F
	3
	5
	7
	8

	DIV   F3, F0,F2
	4
	9
	39
	40

	MUL  F0, F1,F3
	5
	41
	51
	52


3-

                                         IS      RO    CE    WB

	LD    F0, 0(R1)
	1
	2 
	12

               
	13

	LD     F1, 0(R2)
	2
	3
	4
	5

	ADD  F2,F4, F
	3
	14
	16
	17

	DIV   F3, F0,F2
	4
	18
	48
	49

	MUL  F0, F1,F3
	5
	50
	60
	61


Name:_______________________________

b)Tomasulo:

1-

                                          IS      CE    WB

	LD    F0, 0(R1)
	1
	 3
	4

               

	LD     F1, 0(R2)
	2
	4
	5

	ADD  F2,F4, F
	3
	6
	7

	DIV   F3, F0,F2
	4
	37
	38

	MUL  F0, F1,F3
	5
	48
	49


2-

                                          IS      CE    WB

	LD    F0, 0(R1)
	1
	 3
	4

               

	LD     F1, 0(R2)
	2
	13
	14

	ADD  F2,F4, F
	3
	6
	7

	DIV   F3, F0,F2
	4
	37
	38

	MUL  F0, F1,F3
	5
	48
	49


3-

                                         IS       CE    WB

	LD    F0, 0(R1)
	1
	 12
	13

               

	LD     F1, 0(R2)
	2
	4
	5

	ADD  F2,F4, F
	3
	15
	16

	DIV   F3, F0,F2
	4
	46
	47

	MUL  F0, F1,F3
	5
	57
	58


c)

Name:_______________________________

