0907432 Computer Design (Spring 2008)

Midterm Exam

===========================================================================

Instructions: Time 60 minutes. Closed books and notes. No calculators or mobile phones. No questions are allowed. Complete and sign the pledge below before you start answering the questions of this exam. Show your work clearly and write your final answer in the underlined space.

===========================================================================

عهد والتزام

أنا الطالب:..........................................      رقمي الجامعي:........................    رقم شعبتي:...............
أقسم بالله العظيم أنني سألتزم الصدق والأمانة أثناء أدائي لامتحان نصف الفصل لمادة تصميم الحاسوب، وأنني لن أغش أو أحاول الغش، ولن أقدم المساعدة لأي شخص أو أتلقاها من أي شخص، طيلة فترة الامتحان. وأن إجابتي على كامل الأسئلة ستكون نتاج جهدي الشخصي وحدي. وأنني أتعهد بتحمل كافة المسؤوليات والعقوبات القانونية، المنصوص عليها في أنظمة وتعليمات الجامعة، في حال عدم التزامي بذلك.

التاريخ:                                                            توقيع الطالب:
===========================================================================

Q1. A computer runs a program that has 50% FP instructions. The average cycles per instruction (CPI) of the FP instructions is 8 and the average CPI of the other instructions is 2. What is the overall speedup that will be observed when the CPI of the FP instructions is reduced to 2 clocks per instruction?
<5 points>


f = 8 * 0.50 / (8*0.50 + 2*0.50) = 4 / (4 + 1) = 0.8

s = 8 /2 = 4

Speedup = 1 / ((1-f) + f/s) = 1 / ((1-0.8) + 0.8/4) = 1 / (0.2 + 0.2) = 2.5
     The overall speedup is: ____2.5______
Q2. Write code sequence to implement the C language statement: D=A-B-C on an accumulator ISA computer. Note that A, B, C, and D are addresses of four memory location.
<5 points>

ld

A

sub

B

sub

C

st

D
Q3. 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___
<5 points>

add
r1, r2, r3


lw 
r4, 0(r1)


lw 
r5, 0(r4)


sw
r0, 0(r5)
                       1 2 3 4 5 6 7 8 9 0 1 2 3 4

add
r1, r2, r3   F D E M W


lw 
r4, 0(r1)      F D - - E M W

lw 
r5, 0(r4)        F - - D - - E M W

sw
r0, 0(r5)              F - - D - - E M W
Q4. 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 execution? And why?

<4 points>
    ________Best is the predictor with n = 2_______________________________________

    ________The miss prediction rate of n = 1 is 0% ___________________________

    ________The miss prediction rate of n = 2 is 50% ___

Q5. 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 five-stage pipeline with multi-cycle operations, FP operations 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.
<6 points>
The number of cycles needed is: ___15____
Loop: l.d

F0, 0(R1)  F D E M W
l.d

F4, 0(R2)    F D E M W
mul.d
F0, F0, F4     F D – E E M W
add.d
F2, F2, F0       F – D – E E M W
daddui
R1, R1, #-8          F – D E M W
daddui
R2, R2, #-8              F D E M W
bnez
R1, Loop                   F D E M W
                             1 2 3 4 5 6 7 8 9 0 1 2 3 4 5
Loop: l.d

F0, 0(R1)  F D E M W

l.d

F4, 0(R2)    F D E M W

l.d

F6, -8(R1)     F D E M W

mul.d
F0, F0, F4       F D E E M W

l.d

F8, -8(R2)         F D E M W

add.d
F2, F2, F0           F D E E M W

mul.d
F6, F6, F8             F D E E M W

daddui
R1, R1, #-16             F D E M W

add.d
F2, F2, F6                 F D E E M W

daddui
R2, R2, #-16                 F D E M W

bnez
R1, Loop                       F D E M W

Q6. Using pipeline diagrams, find how many cycles are needed to fetch and commit the following code sequence on a speculative processor that uses Tomasulo’s approach. Assume that every pipeline stage takes one cycle. The number of cycles is __9_____

<5 points>

l.d 
f0, 10(r2)

add.d
f2, f4, f0

sub.d
f8, f6, f4
                      1 2 3 4 5 6 7 8 9


l.d 
f0, 10(r2)  F I A M W C

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

sub.d
f8, f6, f4      F I E W - - C

<Good Luck>
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