1. CENG 450 Computer Systems & Architecture Quiz #2 (Feb. 10, 2003)

Name:_______________________________
Total Marks: 60.

2. Consider the  MIPS code listed below. 
a) List all data and control dependencies. For each data dependency, tell whether it’s a true or name dependency. (8 points) 
b)  Assuming that R1 and R2 point to two arrays (e.g., X[i] and Y[i]) and that F2 stores a scalar (e.g., A),  explain what the code does. (12 points)
   LOOP: LD  F0, 0(R1)

               MULTD F0, F0, F2

               LD F4, 0(R2)

               ADD F0,F0,F4

               SD 0(R2),F0

               SUBI R1,R1,8

               SUBI R2,R2,8 

               BNEZ R1, LOOP

Name:_______________________________
2. Consider the following code:

ADD                    R1, R2, R3

SUB                     R4, R6, R2

LD                        R8, 10(R16)

ADD                     R9, R8, R1

SD                        10(R16), R9
MULT                  R6, R1,R4

ADD                     R4, R8, R1 

Assume that all instructions but MULT take 2 cycles and MULT takes 10 cycles. Also, Assume that we have infinite number of resources and therefore structural hazards never happen. Answer the followings

a) How long does it take to execute the code if pipelining was not used (5 points)? 

b) Determine when every instruction issues, reads operands, completes execution and writes back if the Scoreboard techniques is used. Use a table similar to that used in the class(15 points).
c) Determine when every instruction issues, completes execution and writes back if the Tomasulo techniques is used. Use a table similar to that used in the class(15 points).
d) Compare your answers to parts b and c. Listing the differences between Tomasulo and Scoreboard explain why exactly results are different. (5 points).  

Name:_______________________________
Name:_______________________________
