KIEM TRA GIJPA KY

MON KIEN TRUC MAY TiNH

Thei gian: 60 phut

Sinh vién dwoc xem tai liéu

1. Neéu 6 yéu té anh hwéng dén hiéu qua ctia mét may tinh?(1d)

Algorithm, Programming language, Compiler, ISA, Core Organization, Technology

2. Gia sir mét chwong trinh thuc thi trén moét may tinh mét 90s trong d6 sé 1énh load
chiém 55s, héi phai cai thién thdi gian thwc thi sé 1&nh load con bao nhiéu giay dé
chwong trinh chay nhanh hon 3 1an. (0.75d)

Tafter = Tunaffected +Timproved
= 30s =35s + Timproved
4 Timprove <0

= Mission impossible

3. Chuyén doan I&nh sau sang hop ngir MIPS: gia st thanh ghi $s0 chtra dia chi cta
bién sensor. Hai thanh ghi $a0 va $al chira 2 tham sé dwoc truyén cho thi tuc
speed. (24d)

while (
{
if (
else

else

else

loop:

nextl:

next2:

1)

(sensor & O0x00fff£f00)
speed (100,100) ;

'=0)

if ((sensor & 0xf£f000000)

speed (50,150) ;

(
if ((sensor & 0x000000ff)
(

speed (150, 50) ;

speed (0,0);

= Hop ngt MIPS

1i St0, 0x00fffro00
1i $tl1, 0xff000000
1w St2, 0(Ss0)
addi St3,St2,Szero
and St3,5t3,5t0

beq $t3,Szero,nextl

addi $a0,Szero,100
addi $al,Szero,100
jal speed

j loop

addi St3,S8t2,Szero
and S$t3,5t3,5tl1

beq S$t3,S5zero,next2

addi $a0,Szero, 50
addi $al,Szero,150
jal speed

j loop

addi St3,S8t2,Szero

'=0)

'=0)
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andi St3,5t3,0x00ff
beqg $t3,S5zero,next3
addi $a0,Szero,150
addi S$al,Szero,50
jal speed
j loop

next3:
addi $a0,Szero,0
addi Sal,Szero,0
jal speed
j loop

Chuyén tha tuc speed sang hop ngtr MIPS. Gia st thanh ghi $s1 va $s2 chira dia chi
clia 2 bién Motor_Left va Motor_Right. (1d)

void speed(int left, int right)
{
if(left < 0)
Motor Left
else
Motor Left

Il
o
~.

Il
}_l
0]
Hh
(s

if(right < 0)
Motor Right
else
Motor Right

Il
o

right;
1
= Hop ng®# MIPS
speed:
slt Sa3, $%a0, Szero
beqg $a3,szero, left motor
sw Szero, 0(Ssl)
7 right
left motor:
sw $Sa0, 0(Ssl)
right:
slt Sa3, Sal, Szero
beq s$a3,$zero, right motor
sw Szero, 0(8s2)
jr Sra
right motor
sw $Sa0, 0(Ss2)
jr Sra

#chu y: néu st dung cdc thanh ghi $t0-$t3 : cldn cidt giitt va phuc
héi trudc va sau khi st dung

4. Gia slr mot chwong trinh dd hoa thwc thi trén mét may tinh ma sé 1énh tinh toan sb
hoc chiém 30%, hdi phai cai thién thoi gian thye thi cac Iénh con lai bao nhiéu lan dé
toan bé chwong trinh chay nhanh gép 1,5 lan so vai trwée khi cai tién.(0.75d)

Theo Amdahl Law

Speed-up = 1/[(1-F)+F/S]

F =70%, Speed-up=1.5

= F/S=1/Speed-up—-(1-F)

> F/S=1/1.5-(1-0.7) = 11/30
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= S=F/(11/30) = 0.7/ (11/30) = 21/11 = 1.9

5. Cho 3 CPU thyc thi cing mét kién trac tap 1énh véi bang mé ta CPI va tdc do clock
nhw bang sau:

Processor Clock rate CPI
P1 2.5GHz 1.6
p2 3.2GHz 2.0
P3 2.0GHz 1.2

a. CPU nao c6 hiéu xuét cao nhat (néu thyc thi cung mét chwong trinh) (0.75d)
Vi cung mét kién truc tép 1énh va sé lénh thue thi (cung chuwong trinh) nén ta c6
thé dung MIPS dé so sanh

MIPS = (Clock rate)/(CPI x 10°)

MIPSp; = (2.5x10%)/(1.6x10°% = 1562.5 MIPS

MIPSp, = (3.2x10%)/(2x10°% = 1600 MIPS

MIPSp; = (2.0x10%/(1.2x10°% = 1666.667 MIPS

P3 c6 hiéu xuat cao nhat

Néu mét chwong trinh dwoc thwe thi trong 15s. Tinh sb [énh can thyc hién cho
méi CPU (0.75d)

SV

CPU_Time = Instruction_count x CPI / Clock_rate
Instruction_count = CPU_Time x Clock_rate/CPI
ICpy = 155 x 2.5 x 10°/ 1.6 = 23.4375 x 10°

ICp, = 158 x 3.2 x 10°/ 2 = 24 x 10°

ICpy = 155 x 2 X 10°/ 1.2 = 25 x 10°

v vV VY

6. Cho bang mé ta viéc bién dich ctia 2 trinh bién dich cho 1 chwong trinh khi thyre thi
trén cung mét CPU

Compiler A Compiler B
S6 lénh Thoi gian S6 lénh Thoi gian
10° 1énh 1s 1.2x10° Iénh 1.4s

a. Tinh CPI trung binh ctia chwong trinh cho mdi compiler khac nhau, gia st chu ki
clock la 1ns (0.75d)

CPI = CPU_Time/(Instruction_count x Clock_cycle)

CPl,=1/(10°x 10°) = 1

CPlg = 1.4/(1.2x10°x 10°) = 1.17

Néu mot compiler méi (compiler C) bién dich chwong trinh chi cé 6x10°1énh va
CPI la 1.1 thi speed-up cua compiler m&i nay so v&i A va B la bao nhiéu? (0.75d)

SV

CPU_Time = CPI x Instruction_count x Clock_cycle
2 CPU_Timec =1.1x6 x 10° x 10° = 0.66s
=> Speed_upac = 1/0.66 = 1.51
= Speed_upgc = 1.4/0.66 = 2.12

7. Cho bang sau mé ta di¥ liéu ctua 2 benchmarks

Tén CPI Clock rate SPECratio
abc 1.2 3.6GHz 15
def 1.9 3.6GHz 8.5
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a. Gia sr sb 1énh ctia mbi chwong trinh tang 1én 15% (va CPI khong dbi) thi thei
gian thwc thi ciia méi benchmark tang 1én bao nhiéu? (0.75d)
CPU_Time = CPI x Instruction_count x Clock_cycle
=>» Thoi gian thue thi tdng 1én 15%
Gia st SPECratio ctia chwong trinh abc dwoc cai thién thanh 20, héi CPI va s
lénh ctia abc phai cai thién bao nhiéu 1an (clock rate khéng dbi). (0.75d)

SPECratio = CPU_Time,/CPU_Time
= SPECratioq/SPECratiopeywy = CPU_Timenew/ CPU_Timegyq

c

7

= Cé6 nhiéu dap an mién théa méan dk trén
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