CENG 450 Computer Systems & Architecture Quiz #3 (March. 26, 2007)

Name:_______________________________
Total Marks: 75
1. What is the difference between bimodal and gshare branch predictors? (10 points)
2. Explain two methods to reclaim registers used in register renaming for the free list (10 points)
Name:_______________________________ 

3. Briefly explain each of the following concepts: (24 points)

a) ROB
b) Store Buffer
c) Basic Block

d) UOP

e) RAT
        f)   Trace Cache
4. Consider the following mapping table used with an 8-entry reorder buffer (not shown here) for register renaming. The ROB entries are numbered from 1 to 8.  

	r1
	ROB 2

	r2
	ROB 1

	r3
	ROB 5

	r4
	ROB 8

	r5
	ROB 6

	r6
	ROB 3

	r7
	ROB 4


Assume that the following instructions (presented here in a random order) are renamed. The mapping table reports renamed registers after all instructions were renamed. List the instructions in the order they had been fetched.  (16 points)
LD  r3, 100(r1)

AND r4, r2, r5

SUB  r2, r6, r7
XOR  r6, r2, r1
ADD  r7, r1,r7
LD r1, 100(r3)

ADD r5, r1, r2

ST r3, 100(r3)

Name:_______________________________ 

5.Consider the following code. The loop body contains no conditional branches.

while (TRUE)

{                                  /* infinite loop */

for (i=0; i < 6; i++)

{                                 /* loop four times */

loop body

}

}

We want to predict the conditional branch that terminates the inner loop. For the following branch schemes, what is the average prediction accuracy (#correct/#total)?

a) A prediction table with two-bit counters.  Counter values 0 and 1 indicate NOT TAKEN, 2 and 3 indicate TAKEN. (7 points)

a) A prediction table with three-bit counters. Counter values 0, 1, 2 and 3 indicate NOT TAKEN. Counter values 4, 5, 6 and 7 indicate TAKEN.   (8 points)

























