ELEC 5200-001/6200-001 (Fall 2010)
Homework 6 Problems
Assigned 10/25/10, due 11/1/10
Problem 1: A five-stage MIPS pipeline completes the branch decision two cycles after being fetched. What changes will you make in the hardware to make the branch decision in the cycle next to fetch?

Problem 2: In order to reduce the penalty of hazards, a compiler often moves instructions forward or backward. List conditions the compiler must check to move an R-type instruction (add, subtract, etc., containing three register arguments) (a) forward, and (b) backward.

Problem 3: A program consists of two nested loops, with a branch instruction at the end of each loop and no other branch instruction anywhere. The outer loop is executed 10 times and the inner loop 20 times. Determine the prediction accuracy percentage for the three prediction strategies: (a) always predict taken, (b) use 1 bit of history initialized to “taken” when program enters a loop, (c) use 2 bits of history kept by the following finite state machine.
	State
	Prediction
	Actual branch decision and next state

	
	
	Branch taken
	Branch not taken

	A
	taken
	A
	B

	B
	taken again
	A
	C

	C
	not taken
	D
	C

	D
	not taken again
	A
	C


















































