CENG 450 Computer Systems & Architecture Quiz #3 (March. 3, 2003)

Name:_______________________________
Total Marks: 60.

1. Briefly explain each of the following concepts: (18 points)

a) Superscalar processing

b) Binary compatibility

c) Basic Block

d) UOP

e) Store Buffer

        f)   Complexity-effective architectures

Name:_______________________________

2. Consider the following mapping table and free list used for register renaming. (12 points)  

r0

r1

r2

r3


r4

             mapping table                        free list

Assume that the following two instruction are renamed in order.

LD  r1, 0(r2)

SUB r2, r2, 4

What are the contents of the mapping table and free list after each instruction is renamed Explain.

Name:_______________________________ 

3.How are Pentium 3 and Pentium 4 different in implementing register renaming. (6 points)

4. Consider the following branch instruction: (14 points)

                                                                       if (x>0)  call PRINT;

Assume x takes the consecutive values of –1, -3, 2, 3,-5,6,6, 7, -1, 0, 1. At the fetch stage we do not know the value of x and therefore predict the branch outcome. The first time we see a branch we assume it is NOT TAKEN. After the first time we use a branch prediction table. Answer the following:

a) if we use a 1 Bit BHT (using the last branch outcome as an indication of the next time outcome), for which values of x do we predict the branch out come correctly.

b) If we use a 2 bit BHT (where we need to see two consecutive taken branches to switch from a NOT TAKEN prediction to TAKEN) for which values of x do we predict the branch outcome correctly.

Name:_______________________________

5. Consider a superscalar system that can forward register values from every instruction in the instruction pool to every other instruction in instruction pool. Do we need a Register file in such a system. Explain why? (10 points)

Name:_______________________________
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