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Question 1 – 5 points

Consider the following code
LD	F2, 32(R4)
ADD	F2, F2, F6
MUL	F6, F2, F2
ADD	F4, F8, F8
ADD	F4, F8, F8

Assume a CPU that uses Tomasulo’s algorithm. We have one integer ALY, one load/store unit, and 2 Floating point units. Assume that we have an infinite number of reservation station per unit (that is of course not practical, but easier for a 20 minute quiz).
At what time each instruction will be issued, starts execution, finishes execution, and write back the result. Assume the following time for calculation
FP ADD 4 cycles		FP MUL 10 cycles
Integer add 1 cycle		memory 1 cycle


	Instruction
	fetch
	start EX
	Ends EX
	WB

	LD  F2, 32(R4)
	1
	2
	3
	4

	ADD F2, F2, F6
	2
	5
	8
	9

	MUL F6, F2, F2
	3
	10
	19
	20

	ADD F4, F8, F8
	4
	5
	8
	9

	ADD F4, F8, F8
	5
	10
	13
	14



Must wait till second ADD finishes since we have only 2 FP units
Can start since only 1 FP unit is busy (ADD F2)
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