Computer Science 33, Winter 2012
Midterm 1
February 9, 2012
Insteuctions:

your fnalanswer.

 The exam has a masimum score of 100 poins.

points quickly and then come back (0 the harder probleans.
 This exam s closed book and closed noes.

« You have 1 hour and S0 minutes to complete the test. Good luck!

. \ 2
N €
ICEY
o &
san 5 VL[
o (d
o b
s §

oL <@

Page lof 11

cleary indicste

Pile up the easy



Problem 1. (9 points):
Answer the olowing questions sbout wod iz and enianness.

1

cach iem below tht 1A% Note that

Use the
blank below to indic
one answer iscorrect,oF mulipe letters if muliple answersare correct)

A The encoding of asingl IA32 assembly angusge instruction
B. A general purpose reister
C.he miniml bit-levelcncoding of an ASCH character

/ . A memory address

Ex i = TR

e ; o i
b d o

Memory Addess | 001a0 | ool | owiaz o1
Bgbaonsonge | 00 | 00| 03 FC
LiteEdimsorsgs | FC_ | 03 [ oo 00
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Problem 2. (12 points):

N7 s the minimum
=51
) You will be
iven 2 it fo ach comectmatch.
1. One'scomplement of a & TCal (b MININT 4 MACIND)) <06

b ((a*B) & D) | (b s b

2.a
G 1+ (a<<3) +Ta  (ifaben > Paa 5 Pm
3 ash A (a<cd b (<) + (accl) Werhatdz )
a
e (a<0 2 @+3) a2
4 a7
c foa " (MOLINT & MAX_INT)
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Problem 3. (15 points):

 There i a sign bitn the most significant bit.
 The et sven bits are the exponent. The exponent bias i 63.
o The st cight it are the s

cand.

denormaized ion of 0, infiniy, and
NAN).

(1) xmx 28

where s the manissa s the exponen.

Hes: The 4 hexadecimal digitsdescribing the encoded form.

1 T oo e of e . This ol b b o e fom . oy, v 2
nteger,and y i an integral power of 2. Examples nclude: 0, 67/64, and 1125

B+ The integer value o the exponent.

Value:

As an example, to represent the mumber 7/2, we would have 5

11000000 iving b rpresntation 400
b et

Hex " E Vae
2000 / 0 o X =
Smalstvaue > 1 B I I e /S
Largest Denormalized. 00FF (| Tt K| -ed [z kA
e FF00 | — - —
Number with hex representation 3a80 [ — IR “3 x| ey j
00lliot0j1010 0200 R =
=i 3
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Problem 4. (15 points)

ot e .
i the able below. The following deintons are used in the table:

unaigned ux = x;

Note: You need not fil i enries marked wit

P [ [ —
0 " 0 0000
- = 1100
- i o1 anto
= w o
v =3 et
51 -3 it
Tvax a1 ol i)
= 100000
TMin + TMin 0 0o Oo0o
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Problem 5. (6 points):

inthe blank spuce directly below.

fund

tnt fun(ine 2
«

roturn a + 30; pushl te
V

ine uns (int 2)

return a 317

ine £und (int 2)
I
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Problem 6. (12 points):
int chotcel (int x)
¢
roturn (x < 0
o1:
pushi tebp int chotce2 (int x)
ovl Sesp, tebp «
movl 8(tebp), deax ¥ return (x << 1) & 1
sall $4,veax o )
subl 8(lebp), deax & b
movl tebp, tesy
Popl tebp. int chotced(int %)
ret. ¢
return 15 « x;
fo02: '
pushi te
movL tesp, Yebp
movl 8(tebp), teax  x int choiced (int x)

testl teax,beax  Xoo ¢

jgo .14 return (x + 15) /4
addl S15,%eax e )
Lax
sarl sideax  xne
movl tebp, esp int chotces(int x)
popl tobp ‘
rot cetuza x / 16;
)
£oo!
push tebp
movl Sesp, tebp int choices (ine x)
movl 8(tebp) ,teax  x 0
shrl 531, %eax v roturn (x 2> 30);
movl Aebp, tesp )
popl tebp
cet

Fillin your answers here:
fool cartesponds to choice 3

g e
foo3 comesponds to choice |
ge 7ot



Problem 7. (10 points):
Condidr the fllowing semblycode fo a C o loop:

Loop:
rovl tesp,

movl 8 (tebp) , tecx X
movl 12(Vebp), tedx

cmpl Sedx,tecx  xoy
39 .16

Lty

(Note: you
%y, and rosult i reister

names)

int looplint x, int y)
0
ine result;

for (reswld=0 ; _X23 ; resultes) (

coturn result;
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Problem 8. (6 points):

Consider the folowing C functions and sssembly code:
int ok (int a, ine B)

h

tacm
a
ThT
'
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ot v, usp
int fund(int a, int b) L odhind
g
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will sty ng of sack frames. I
functon:
dnt sillycine n, int op)
i
it val, va1z;

s
e L sty el

p = val s vatz vy
coturn val + valz;

“This yieldsthe folowing machine code:

e

pushi Aeby
=oul Sesp, tebp.
subl $20,08p  lecrle €l

poam et SR )
Rovl 8 (haom) Sebxn ke

g casd sebm

¥ e
201528, ves S
Toad L trer, tone LK e e

pushi voax PPy
feat (lobe teb), tes

)
e anrctte b

Fhaiian 4,07

xorl Saax, b
e aay 1 (robe)
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Problem 9. (10'points):

s ;
| e

W omd slond o He skl 'S

shee WK vl X pord 4
jehrnce ol e fune cthupns

Wh i it necessay [ sore it o th stack?

Seeed ak Hlp) Shoe 3 & catlor savt rpislte (e

g 7
1
Ve rdnon B it o n shid ol the iy o A
ol b b calle sae e Lok bl dhe

. 1 the assembly code above was assembled and then disassembled, what would the label slly’ be
o e SR

Bl ke replaces with e addrss of Jhe funchin ¥y

vk peducn A G velue sdeped o owl

oh fhe
feivkee ep
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