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. 32 MK AMEERE integer 84 1 & /DNEZ& ( )
(a) _232 (b) _232+1 (C) _231 (d) _231+1
2. mov Fl lea 82X A& ( ) &

(a) lea 84 FE 5| (dereferences) Hilik, mov I8 AFEE,
(b) mov 54 T Ef#E S| (dereferences) Hudik, lea FEAFEE,
(c) lea ¥52RIULH T FAEgs A dafLiE, M mov F54 A hE.
(d) mov 84 1] LA T Z /s A1 L, 1M lea 82 A BE.
3. THMRMEMATE, MEBEMMEN 02 ( )
unsigned int a=0xffffffff;
unsigned int b = 1;
unsigned int ¢ = a + b;
unsigned long d = a + b;
unsigned long e = (unsigned long)a + b;
(a) #ANO (b) ¢ (c) c and d (d) c, d, and e
4. X86-64 HLAIH X T%rbx M%ebx FFAEas X nl, THIVEIEFMPILZ O
(a) %rbx fl%ebx fZ[E—PNEEes.
(b) %ebx 5| HH]2& %rbx 2F{Fas MK 32 7 .
(c) %rbx F%ebx & 56PN ZF 1745 -
(d) %ebx Bl R %rbx ZFFEaeMIE 32 A ¥E.
5. F A Ut vk IE BRI g2 ( ) ?
(a) x86-64 AREFLALEL x86 §H kK e Huhk 2% 4] .

(b) x86 Fl1 x86—64 HIFEFN I AE .



(c) x86 i %ebp FFfifAR i) FE ko
(d) x86-64 13 H %ebp FEAEAR MW A bk .

6. test %eax, %eax
jne 3d<function+0x3d>
H%eax N ( ) B, &5IEREF B .

(a) 1 (b) 0 (c) %eax fFEAE (d) %eax A & HAEWH L T8 2 PhiL

7. FHICIESRIE TR, EIL%IES: lea OxFIFFrffff (%esi), %eax T fe 48 XF N 1
& ( )

(a) *(esi-1) = eax

(b) esi = eax + Oxffffffff

(c) eax = esi — 1

(d) eax = *(esi -1)
8. ftxt Al C A A B, HithE ( )
unsigned int x = OxDEADBEEF;
unsigned short y = OxFFFF;
signed int z = —-1;
if (x > (signed short) y) printf ( “Hello” );
if (x > z) printf( “World” );
(a) A (b) “Hello” (c) “World” (d) “HelloWorld”

9 fR—Fh 8 fIFmEiE X N: 1 sign, 3 exponent, 4 fraction. PAIMFFIER NaN?
( )

(a) 1 000 1111
(b) 0 111 1111
(c) 0 100 0000
(d) 1 111 0000
10. B #%%rsp {64 Oxdeadbeefdeadd0d0. #AT5E#E4: pushqg %rbx 5, %rsp BMEAN C D .
(a) Oxdeadbeefdeadd0d4

(b) Oxdeadbeefdeadd0d8



(¢c) OxdeadbeefdeaddOcc

(d) OxdeadbeefdeaddOc8

T ) s MEECY 6 Ay, MRAEE —FURIIE, S HOG R R .

LB 18
Usas 63
Tuin a9
(unsigned) ((int) 4) 4
(unsigned) ((int) -7) 57
(((unsigned) 0x21) << 1) & 0x3F) 0x02
(int) (20 + 12) -32
12 && 4 1
(! 0x15) > 16 0

=. (87p) H)EHT TEEE ¥ midk slARUER) 5 f0iF mikor, MBS, RRmRAR

e (B 3 4z, E#2 A .

% 5 AV R EUE Y V=1 MX 2", o B2 B S B e, Mo R AUE .
N, A PUR R, TS O R B TR R, e g

#HNE CEH round-to-even & AFLND

(N 77 R AR A N
9/32 001 00 1/4
3 100 10 3 normalized, exact
9 110 00 8 normalized, round down,
because 10 is odd
3/16 000 11 3/16  exact, denorm
15/2 110 00 8 normalized, round up, change
exponent

PO, (1043) fEX86-64H1A! I, FeA#ERIEEx, v MIBENLEL AW R AICRIAXETIE A

Ho

/* Create some arbitrary values */




int x = random() ;
int y

random () ;

int z = random() ;

/* Convert to other forms */
unsigned ux
unsigned uy = (unsigned) v;
double dx = (double) x:
double dy = (double) vy;
double dz = (double) z;

(unsigned) x;

Kk EHEN Fiksx EEN
({E” ({ﬁ”

(x<y) = (x>-y) (x> 1) K1) <=x
((xty)<<4) + y—x == 1T*y+15%x (double) (float) x == (double) x
TxtTytl == T (xty) dx + dy == (double) (y+x)
ux-uy == —(y—x) dx + dy + dz == dz + dy + dx
(x>=0) || (x< ux) dx * dy % dz == dz * dy * dx

(x<y) == (—x>-y) N: Let x = Tmin, y = 0

((x+y)<<4) + y—x == 17%y+15%x Y: Associative, commutative, distributes

TxtTytl = T (xty) Y: (x-1)+(-y-1)+1 == —(x+y)-1

ux-uy == —(y—x) y

(x>=0) || (x < ux)

(x> 1) K1) <=x

(double) (float) x == (double) x
dx + dy == (double) (y+x)

. dx t+dy + dz == dz + dy + dx
double’ s.

10. dx * dy * dz == dz * dy * dx N: Try dx=Tmax, dy=Tmax—1, dz=Tmax—2

x = —-1. Comparison x < ux is never true.
x>>1 rounds toward minus infinity.

Try x = Tmax.

Try x=y=Tmin.

Within range of exact representation by

2 o N v Bu s 89 9 =

pi = e =

v (873) FJE NN CeREL, BRI XS L VA CRYS, 3RS AR R kR R RIE 3

long mysteryl (unsigned long x) {
if(_x==0 )
return 0 :
unsigned long nx =  x>>2 :
long rv = mysteryl (nx) ;
return _ Xtrv

}
H N T g A RS a0 T

long mysteryl (unsigned long x)
X in %rdi
mysteryl:



pushg %rbx

movq %rdi, Y%rbx

movl $0, %eax

testq %rdi, %rdi

je .L2

shrq $2, %rdi

call mysteryl

addq %rbx, %rax
LL2:

popq %rbx

ret

Ny (80 FREUH CIEFP.

#include <stdio.h>

/* Read a string from stdin into buf */
int evil read string() {

int buf[2];

scanf ("%s”, buf) ; return buf[1];

}

int main() {

printf ("0x%x\n”, evil read string()); }

® scanf("%s”, buf): MIRHEBIAGE (stdin) FiRNFHEE, HAAELE buf FFERIEE
W CEFFERLL N0 G5, AR buf fAESSIKE) .

® oprintf ("Ox%x”, 1): LA “Ox” JFUR¥TENé BB AR & 1 i+ SatdilE.
® Linux/x86 HLE%sR%H /N

® LTI ASCIT AN R .

FIF ASCIT T ASCIT FIF ASCIT

‘d’ 0x64 ‘i’ 0x69 ‘e’ 0x65




‘v’ 0x76 ‘7 0x2e ‘s’ 0x73

‘v’ 0x72 ‘1’ 0x6¢ ‘A0’ 0x00

A. FPIRRFEFFIZATAE Linux/x86 MLEs, HIANTFIFH dr.evil, EFXTU0F A RIS, 1HES
buf [0] A1 buf [ 1] A7 CCAF7SEHIZRIR)

|<- buf [0]->|<-buf[1] ->|
R e e e T S i e T T e i e e T e e T e
I L O e e e e

e e A S e S e A e S e e e e e e St
B. FEfFMfmhai Rt a?  Ox
0x6¢6976 (or 0x006c6976)

{— buf[0] —»<= buf[1] -

—t
|64|72|2e|65|76|69]|6c|00]

—t

+. (18 %) & x86-64 ML R F&H#:

struct my struct {
char a;
long long b;
short c;
float *d[2];
unsigned char e[3];
float f;

Ao (8 ) THE TR T S RE ) my_struct BIATJR . FIH XX R HE M7
T, JHER “end” FRIRGIHIILS

Hodk
0x0

0x8

0x10
0x18
0x20
0x28
0x30
0x38
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void foo(struct my struct s*st) {

st—>a =" e’

st—>d[0] =
st—>c = 0x213;

printf ("%11d %p %hhu\n”,

st—>el1]);

(gdb) disassemble
Dump of assembler
0x00000000004004e4
0x00000000004004e8
0x00000000004004¢eb
0x00000000004004£3
0x00000000004004£9
0x00000000004004fd
0x0000000000400501
0x0000000000400505
0x000000000040050a
0x000000000040050f
0x0000000000400514
0x0000000000400518

NULL :

foo

lend

e, SIS TP R o)

st—>b, &st—>f,

code for function foo:

<+00
{+4>:
<+T>

<+15>:
<+21>:
<+25>:
<+29>:
<+33>:
<+38>:
<+43>:
<{+48>:
<{+b2>:

End of assembler dump.

(gdb) disassemble foo

sub
movb
movq
movw
movzbl
lea
mov
mov
mov
callqg
add
retq

Dump of assembler code for function foo:

0x00000000004004e4 <+0>:
0x00000000004004e8 <+4>:
0x00000000004004eb <+7>:

0x00000000004004£3 <+15>:

sub

movb
movq
movwW

$0x8, %rsp

$0x65, (%rdi)
$0x0, (%rdi)
$0x213, (%rdi)

(%rdi), %ecx
(%rdi), %rdx
(%rdi), %rsi
$0x40062c, %edi
$0x0, %eax
0x4003e0 <printf@plt>
$0x8, %rsp

$0x8, %rsp

$0x65, (%rdi)
$0x0, 0x18 (%rdi)
$0x213, 0x10 (%rdi)



0x0000000000400419
0x00000000004004fd
0x0000000000400501
0x0000000000400505
0x000000000040050a
0x000000000040050f
0x0000000000400514
0x0000000000400518

<+21>:
<{+25>:
<+29>:
<+33>:
<+38>:
<+43>:
<+48>:
<+52>:

End of assembler dump.

movzbl 0x29 (%rdi), %ecx

lea 0x2c (%rdi), %rdx

mov 0x8 (%rdi), %rsi

mov $0x40062c, %edi

mov $0x0, %eax

callg 0x4003e0 <printf@plt>
add $0x8, %rsp

retq

C. (470) X my_struct Z5WFoeRERHY, 24RO N T2 D517

(a) 48
(b) 36
(c) 40
(d)

LA _E#RAN

J\. (10 points) : FEFRF A switch 1HA), RABMERSCI. HBHERWT.

0x4004b7:

Jmpg

*0x400600 (, %rax, 8)

Using GDB, we extract the 8—-entry jump table:

0x400600:
0x400610:
0x400620:
0x400630:

0x00000000004004d1
0x00000000004004c8
0x00000000004004c1
0x00000000004004c8

0x00000000004004c8
0x00000000004004be
0x00000000004004d7
0x00000000004004be

& switch WAIH C il 5 R B SIC ARSI T

# on entry: %rdi X,
0x4004b0: cmp
0x4004b3: ja
0x4004b5: mov
0x4004b7: Jjmpq
0x4004be: mov
0x4004c0: retq
0x4004c1: mov
0x4004c6: jmp
0x4004c8: mov
0x4004ca: nopw
0x4004d0: retq
0x4004d1: mov
0x4004d3: and
0x4004d6: retq

%rsi = vy, %rdx = z
$0x7, %edx

0x4004c8

%edx, %eax
*0x400600 (, %rax, 8)

%edi, %eax

$0x3, %eax
0x4004da
%esi, %eax
0x (%rax, %rax, 1)

%edi, %eax
$0x19, %eax



0x4004d7: lea (%rdi, %rdi, 1), %eax
0x4004da: add %esi, %eax
0x4004dc: retq

TE M RAIC e e LR Bk 3, THE R A1 C AR 7 R Bk 2 40

int test(int x, int vy, int z)

{

int result = 3; switch(z)
{

case (1) :

(2)

case (3
case (4) :

result = (5)

break;
case (6) :

result = (7)

case (8)

D)

result

break;
default:

result = (10) ;)
return result; }
int test(int x, int y, int z)
{
int result = 3;
switch(z)
{
case 0:
X = x & 25;
case 3:
case 7:
result
break;
case 5:
result = 2 * x;
case 4:

1l
>



result = result + y;
break;

default:
result = y;

}
return result;

}

Jue (10 43) - HEWT CEFAY, HAd M AN 2 fH#tdefine 75 IHHH &

int arrayl[M][N]; int array2[N][M];
int copy(int i, int j) {

arrayl[i][j] = array2[jl[il; }

XF 2RI 2 ARAD A0 -
# on entry: %rdi = i, %rsi = j
copy:

movl %edi, %ecx

movl %esi, %ebx

leal (%ecx, %ecx, 8), %edx
sall $2, %edx

movl %ebx, %eax

sall $4, %eax

subl %ebx, %eax

sall $2, %eax

mov] array2 (%eax, %ecx, 4), %eax //60% j+4%1
mov] %eax, arrayl (%edx, %ebx, 4) //36%1+4%]
ret

M AN BE R Z 2



M =36/4=9

N =60/4=15



