0907432 Computer Design (Fall 2007)

Midterm Exam

الاسم:




رقم التسجيل:
 

رقم الشعبة:
===========================================================================

Instructions: Time 60 minutes. Closed books and notes. No calculators. No questions are allowed. Show your work clearly and write your final answer in the underlined space.

Q. You want to run two applications on a new dual-processor computer. The first application needs 80% of the computer resources and the second application needs 20% of the resources. Given that 40% of the first application is parallelizable, how much overall system speedup would you observe if you parallelized it?  ___1.19_______
Speedup of Application 1 = 1 / ( (1-0.4) + 0.4/2) = 1 / (0.6 + 0.2) = 1/0.8
Over all Speedup = 1 / ( (1-0.8) + 0.8/(1/0.8) ) = 1 / (0.2 + 0.64) = 1/0.84 = 1.19

Q. Write code sequence to implement the C language statement: D=(A+B)*C on a stack ISA computer. Note that A, B, C, and D are addresses of four memory location.
PUSH A
PUSH B

ADD

PUSH C

MUL

POP D
Q. Using pipeline diagrams, find how many cycles are needed to execute the following code sequence on the conventional five-sage pipeline. Assume that stalls are used to solve hazards, no forwarding is available, and a split-cycle register file is used. The number of cycles needed to execute these instructions is: __14_____
                      1 2 3 4 5 6 7 8 9 0 1 2 3 4

lw 
r1, 0(r2) F D E M W

lw 
r1, 0(r1)   F D D D E M W

add
r3, r1, r1    F F F D D D E M W

sw
r3, 0(r2)           F F F D D D E M W
Q. Unroll the following loop twice and schedule it, then find how many cycles are needed to execute one iteration of the unrolled loop. Assume that you have the conventional five-stage pipeline, FP addition takes 2 cycles, branch instructions are resolved in the Decode stage, and the processor can write one integer result and one FP result in the Write Back stage every cycle.
The number of cycles needed is: ____6___
Loop:
l.d f0, 0(r1)    F D E M W


add.d f4, f4, f0   F D D A A M W


daddui r1, r1, -8    F F D E M W


bnez r1, Loop            F D D E M W
                             1 2 3 4 5 6
Loop:
l.d f0, 0(r1)    F D E M W



l.d f6, -8(r1)     F D E M W



add.d f4, f4, f0     F D A A M W



daddui r1, r1, -16     F D E M W



add.d f4, f4, f6         F D A A M W



bnez r1, Loop              F D E M W

Q. Given two branch predictors that use BHT with n=1 and n=2. Which predictor performs best in predicting the direction of a branch that changes direction every two executions? ___N=1_____

n=1: predicts ½ of the branches correctly

n=2: miss-predicts all branches
Q. Using pipeline diagrams, find how many cycles are needed to execute the following code sequence on a speculative superscalar processor. Assume that the processor can issue and execute any two instructions every cycle and uses Tomasulo’s algorithm with enough reservation stations and reorder buffer entries. Also assume that any stage takes one cycle except FP operations which take two cycles. Assume that the branch instruction is predicted not taken and resolved in the execute stage as taken.
The number of cycles needed is: ___10____
                      1 2 3 4 5 6 7 8 9 0

l.d f0, 0(r1)   I A M W C

l.d f2, 0(r2)   I   A M W C

add.d f4, f0, f2  I       E E W C

mul.d f2, f0, f2  I       E E W C

s.d f2, 8(r1)       I A           C

beq r1, r2, Skip    I E           C

s.d f4, 8(r2)         I A         N
Skip:

<Good Luck>
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