ELEC 5200-001/6200-001 Computer Architecture and Design 
Fall 2009
Homework 7 Problems
Assigned 10/26/09, due 10/30/09
Problem 1: The following MIPS instruction sequence is executed on a 5-cycle pipeline datapath, which is implemented with hazard detection and forwarding units.




lw
$s1, 0($s0)





add
$t0, $t0, $s1





lw
$s2, 4($s0)





add
$t1, $t1, $s2

How many, if any, bubbles will be required? Can a compiler improve the performance?

Problem 2: 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, (c) use 2 bits of history kept by the following finite state machine.
	State
	Prediction
	Actual branch decision

	
	
	Taken
	Not taken

	A
	Will be taken
	A
	B

	B
	Will be taken
	A
	D

	C
	Will not be taken
	A
	D

	D
	Will not be taken
	C
	D


Problem 3: A linear datapath being designed consists of parts with latencies, in order from left to right: 0.2 ns, 0.6 ns, 0.5 ns, 0.6 ns, 0.3 ns, 0.8 ns. These parts are indivisible, so that any pipeline latches must be inserted between consecutive components. Insertion of latches introduces a stage overhead of 0.1 ns. Determine the latency and throughput of the datapath with no pipelining (with only one set of latches), and with 2, 3, 4, . . . stages in the pipeline, continuing until the maximum throughput is reached.












































































































































































































