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Computer Science 33, Winter 2012

Midterm 2
February 28,2012
Instructions:
. problem. If you make Searly indicate
yourfnal ansee.
« The exam has & maimum scoreof 100 oins.
Pileup th casy

points qickly and then come back to e harde probiems
« This exam i open book and open notes.
 You e 1 hour and S0 minutes to complet the test. Good uck!
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Problem 1. (12 points

3,
it mat1 () (N);
it mat2(N) (4]

int sum_element (tnt £, int 3)

return matilil(3) ¢ mat2(i103);
A (s

A Suppose th above code generates the following asembly code:

sum_elenent:
pushl tebp

5

movL 8 (ebe) heax |
movL 12 (hebph s eex 3,

P

leal 0(,%eax,8),%edx %0

P i o)

leal (%eax,%eax,d),%eax §i

novl mata (heom, oaso ), seax madd ¢ 4( 54 )
addl matl (Yecx, bedx,4), Veax faed |44 Fi1])
mov1 Sebo, Sesp

porl Nevp

‘What arethe values of  nd 7

u= 6
vt
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Problem 2. (15 points):
i 8

bytesfor double):

struct Nodel
char o;
double ¢
struct Nodes ny
ine 1
struct Nodes
struct Noder
i

typedet struct Nodes pNode;
/+ NodeTree 1s an array of N pointers to Node structs +/
pode NodeTree(N];

A
spaces but not used f
double, and pointers).

6 &3 OO e o M N
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B Forcach

-p
“NONE nextto

the C reference

%eax = starting address of the NodeTree array
teax = &

© Reference:

P odeTree(t]-> &
1. _C vodetreett)-> 1 > 1 >
1. _F nodeTreets)> n > n > &
w. _©  noderreetil> £ > 1> 1

Linux/TA32 Assembly:

A sall 52, tedx 5. sall 52,%dx
leal (3eax, tedx) , teax Leal (veax, tedx), Seax
rovl 16(heax) , teax vl (eax), Seax
mov 24 (teax), Seax
mov1 20 (3eax) , teax
movl 20 (Reax) , teax
€ sall 52, vedx D: sall $2,%edx
leal (teax, tedx), beax leal
oVl 20 (heax)  Yeax sovl
movl 20 (Yeax) , teax mov1
movsbl (Yeax) , beax
sall 52, vedx B sall 52, tedx
leal (reax, tedx), beax leal (reax, tedx), teax
vl (veax), eax movl (teax), eax
movL 16 (Yeax) , beax movl 12 (veax) , Yeax
movl 16 (Yeax) , eax movl 12 (teax) , beax
movL 20 (Yeax) , beax movl 16 (Yeax) , beax
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Problem 3. (12 points):
Assume the followingsizs for tis problem:
double: 8 bytes

intunsigoed: 4 byt

short: 2bytes

ehar: 1 byte

Considerthe following C declrtion

unton Uni (

0 bes benet Be Lol dbe 1t armg of corackes vk
Ging o byl g

4 4 -

=

Spact.

o He wplole b S chongs He sy
Foapn ey shee M3 At i sont
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c

never etums 0)?

that none of thee functons aways etums re.

e

short assert1(Uni uni, int num) {
LE (uni. g == num)
return ((int) uni.u) == num;

short assert2(Uni uni, shore sh) {
1f (unt.s[0] == sh)
return ((short) uni.i)

o

short assert3(Uni uni, double dbl) (
(uni.d[0] == dbl)
return ((double) uni.i) == dbl;
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Problem 4. (13 points):
‘Consider th following C code involving function poiners:
#include <stdio.h>
int (+£p_a) (int);
int (+£pb) (dne)
ine cand(vold);
int exscute_funcs (int arg)
ine tempi

2 (ax9) s
return fp_b (temp) ;

)

tnc funel (tne ) (
retuen 1+ 1;

)

tnt fanc2(ine 1) {
return 1 + 2,
)

void create_func_pointers (int test) (
if (test >= 0

£une:

else
o = funcz;

fpb = funcl;
void main() {
create_tunc_pointers (a);
)i

execute_funcs (b
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A Eplin how memry lasing can occurin executefunes).

The cowali dmsth  Know whek funclion  fpa inds do.

than we hovs_wemdey ~Lasivg Shee

T Ao patils b0 el
(€ st pevhs s funcl
5

s+l 2 S
c

ARk =tk

‘Consider the followingre-implementation of excute funcs:

int execute_funcs(int arg) (
int temp;
temp = funcl (azg);
return func (cemp)

D.

the code? b
since funckion calls ac heated

Thre woel e o diflertnce
wr a Black box ond Be cowplc pust doags coll daw, eedlos

of what ey do
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Performance Optimization
Problem 5. (14 points): l
i o P
opersions:
T
I
|
36
!
>
E
'
il cunive fcorl. hy v comverted h code o s eaion:
snt fact (int n)
I
ine
Lo esute= 3y
for t o 45005 1)
fesult = resule + &
return resulc;
!
round 4 ely), Sl hey would ke o e,
L_( A i
The recursive versin will have w Gh of oerheed da deal with
M e ensiwing funchion colls wd the ssipiler hos o opbins
do ophieide Gcaust of ol He Fnchn colls
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ine face_u2(ine n)

ine 15

int result = 1;

for (1=n ‘
e Ty

ceturn zesult;
6
B, For what values o will £act_u2 and £+ retum diferent valis?
when n i odd 4w do on exha feabion welliplyih,
e ik g0 (Lo fann)
. Show how o i £act_uz wact,
2, s e of e i e
| Lttt
uct” fuction b, fct g
he oop. Fill nhe
bl e, o 3 consant e

ine fact_ngiiint m (

inc resule = 1;
for (ne 4 = m; 4> 2; i=s)
cesult = result » i

return resute % 2
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Inel Penium

ey
T | T e e, T
¢
e
e 3y
L <m e 55 (0 et
ains et
S
o1 ooy 7
22 e
FET—— Lol (sest, e, ), enx
Tudt (vesttedx 4 onx | sncd Neax
fned voix ot s ves
e e
e
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Problem 6. (9 points): Z
Ranring on 3 Pentum ITl Xeon séfer, we find that Loop 1 requies 3.0 clock cycles per iteration, while:
Loop 2 equires 40.

e e e i e
L e e e

Thet secord tasp s B oot & x doged dhe answer and
musk waid for dhe previws Thedivn fo comptude Wil g
i conslond aud e frcd losp <om  lad owpulng  yeol)
G e prve Lo faobes e vy x

Laat ; i
“Tis speeds up Loop 1. Explain why.
TAEUlisps onm | S 2k e

les sy Heo fien hovirg

dlen updote x ad once. The ddifon dekes

o B a i el

c "
3 Ech ilenbon shU hos b et f b bt of x mgardlise
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‘Problem 7. (12 points):
“The fllowing problem conces basc cache lookups.

 The memory is byte ddressabl.
« Memory accesss a0 1-byte words (nok -byte words).
o Physical sddreses are 12 bis wide.

EELEEL A
EFETEL LR

‘would be used to determine the following:

€O The block ffet it thecache lne 3
€1 The cache ndex =1
o The.
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Part T

Indicate whether a cache miss ccurs.

I thee s s cache s, entr " for “Cache Byte reumed”.

Physical address: 355

A Physical address forma (one bit pec box)
nNwe 876343210
[ETeTTT [T 1[0\ IV]0]

B Physical memory refereace
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‘Problem 8. (12 points):
bk

; e e

o “green and bluc - i iph:

Ganma.

In this problem, you 2

e ks vl e vy s

You e givenh ollwin eniions

cypedet struce( “
neioned chaz £

unsigned char g;
unsigned char b;
unsigned char a;

pixelt pixel(16](161;
register i 3

Alo asume that
« sizeof (unsigned char) = 1
« pixel beginsat memry address O
« Bo caches re

ially empty
 The aray isstored i row-major onder
« Variables i

A

for (1= 0; 4 <16 1 40l
for (3= 0; 3 < 16 3 +4)( 36

pixellt] (3.2

'

Missrte forwrtes opixet___ 115 %
B
Miss rate for writes to pixel: 35 L]

Page 150716



<

for (L= 0; 1 <16 & en(
for (3= 0; 3 <16 3 40

pixel(3](1].a = 0;

)
25 M3

Mise e for writs 0 pixel:

Miss rae for writes o pirel:___ 45 %
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