Szubrutinhivas



Regiszterek

e x86 32bit, AT&T
e ESP - Stack Pointer
o A verem tetejére mutat
e EBP - Base Pointer
o A frame kezdetére mutat
e EIP - Instruction Pointer
o A kovetkez6 végrehajtandd utasitas cimét tarolja



Verem
feléepitese

Alacsony cimek i

Stack
novekedés

Magas cimek

Lokalis valtozok vége

Lokalis valtozok kezdete

Mentett EBP regiszter

Visszatérési cim (hivohoz)

Hivo fél frame teteje

Hivé fél frame alja

-

N

.

Hivott
frame

Hivo
frame



Szubrutin hivas menete, hivo fel

1. Ahivé elhelyezi a hivott figgvény paramétereit a verembe forditott sorrendben
a. PUSH <lastargument>
b. ..
c. PUSH <firstargument>
2. Az eljaras meghivasa:
a. CALL <functionaddress>, amely az alabbiakat végzi:
i. PUSHEIP
ii. JMP <funcaddress>



Szubrutin hivas menete, hivott fel

3. A hivott szubrutin menti az EBP tartalmat
a. PUSHEBP
4. Az ESP tartalmat a hivott szubrutin az EBP-be menti
a. MOVESP,EBP
5. Amennyiben vannak/kellenek lokalis valtozok akkor azoknak a stack-en helyet kell
foglalni/csinalni pl.:
a. Ha 3 int-nek kell hely akkor az ESP-t 3*4 bajtal kell csdkkenteni.
b. igy az EBP-4 cimen van az elsé lokalis valtozd, az EBP- 8 -on a masodik és igy
tovabb

c. ehhez a SUB3*4,ESP-t lehet hasznalni

d. (figyelem a 3*4-et a forditd ki tudja szamolni :) )



Visszatereés szubrutin hivasbol, hivott fel

6. Az ESPvisszaallitasa

a. A hivott szubrutin visszaallitja a fliggvény hivas kezdeti allapotat: LEAVE
I Amely ekvivalens a MOV EBP,ESP; POPEBP
b. 3.és4. pont ‘visszafelé’

7. Visszatérés a hivohoz
a. A verembe mentett visszatérési cim az EIP-be kerul

i. POPEIP(kOzvetetten a 8.b 1épés végzi)
b. RET



Visszatereées szubrutin hivasbol, hivo fel

8. Az argumentumokat a hivo fél “takaritja”
a. ADDN*4,ESP
I. Ahol N az verembe pusholt argumentumok szama






iump of assembler ¢ for function calc:
- Ox ded < push  %ebp
calc (int lhs, O%000 :.).ov esp,
int rhs) 0x00000410 <+3>: sub
; +6>: mov 2x8 (%ebp) ,keax
% > £ add $0x1, %eax
locall 1 + ].hS_; IXBOVRBATY <+] mov X (%

« C 4 . mow

local2 rhs - 2; I ORARE 1 <ub

! 4 mov

5 DS <+, mov

return locall * local?; OXOODOOSO8 <4275 : imul
leave

ret

_ Dump of assembler code for function main:
main (int argc, push  %ebp
Al EE % : mov %esp,%ebp
char ar‘gu) >: sub $0x10,%esp
0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
Ox0000051b <+13>: movl $0x6, -0x8(%ebp)
Ox00BO522 <+20>: pushl -8x8(%ebp)
int b G - 0xPORBN525 <+23>: pushl -0x4(%ebp)
o _n Ox00BRB528 <+26>: call ©Oxded <calc>
int r Ox0000052d <+31>:  add  $0x8,%esp
Ox00000530 <+34>: mov %eax, -0xc(%ebp)
0xP00B0533 <+37>: mov $0x0, keax
return 0; 0x00000538 <+42>: leave
OxP0RRe539 <+43>: ret
End of assembler dump.

int a




ESP->

RET_ADDR

argc

argv

<-EBP

calc (int 1lhs,
int rhs)

locall
local2

1 + 1lhs;
rhs - 2;

return locall * local?;

main (int argc,
char **argv)

int a
int b

int r

return &;

iump of assembler code
OxPePRRded <+0>:
Ox000004ee
(+3>:

OxD0OBBATH
Ox000RBAT9
Ox00PRBAf

(+21>:

(+24 5

<+27>:

0x0000050c <+31>:

0x0000050d <+32>:
End of assembler dump.
(gdb) disassemble main

for function calc:

push
mov
sub
mov
add
mow
mow
sub
mov
mov
imul
leave
ret

%ebp

%esp,%ebp
$0x10,%esp
Ox8(%ebp) ,%eax
$0x1, %eax

eax, -0x4(%

@xc (%ebp) , Xe
$0x2 , keax

%eax, -0x8(%ebp)

Ox8 (%ebp) , %eax

Dump of assembler code for function main:

OxBO0BE50e <+0>:

x0000050f <+1>:

OxP0ORv511 <+3>:

0x00000514 <+6>:

0x0000051b <+13>:
OxP0ORB522 <+20>:
OxPOORB525 <+23>:
Ox000PB528 <+26>:
Ox0000052d <+31>:
OxP0ORB530 <+34>:
OxP0ORe533 37>:
OxB00RB538 <+42>:
OxP0ORB539 <+43>:

End of assembler dump.

push
mov
sub
mov1l
movl
pushl
pushl
call
add
mov
mov
leave
ret

%ebp

%esp,%ebp
$0x10,%esp
$0x5, -0x4(%ebp)
$0x6, -0x8(%ebp)
-0x8(%ebp)

-0x4 (%ebp)
Oxded <calc>
$0x8,%esp

%eax, -0xc(%ebp)
$0x0, keax




ESP->

EBP

RET_ADDR

argc

argv

<-EBP

int

0x000004ed <+0>:

calc (int 1lhs, 00000 an

int rhs) IXE +3>:

ox00000416

1 + lhs; 0x0000049
0Xx000004

locall

local2 = rhs - 2; . :
(+21>:
(+24> %
return locall * local2; OxC <+27>:
Ox0000B50c <+31>:
0x000050d <+32>:

End of assembler dump.

(gdb) disassemble main

push
mov
sub
mov
add
mow
mow
sub
mov
mov
imul
leave
ret

Jump of assembler code for function calc:

%ebp

%esp,%ebp

$0x10,%esp

Ox8(%ebp) ,%eax

$0x1, %eax

%eax, -0x4(%ebp)

@xc (%ebp) , Xe

$0x2 , keax

%eax, -0x8(%ebp)
Ox4 (%ebp) , %eax
Ox8 (%ebp) , %eax

Dump of assembler code for function main:

OxBO0BE50e <+0>:

x0000050f <+1>:

OxP0ORv511 <+3>:

0x00000514 <+6>:

0x0000051b <+13>:
OxP0ORB522 <+20>:
OxPOORB525 <+23>:
Ox000PB528 <+26>:
Ox0000052d <+31>:
OxP0ORB530 <+34>:
OxP0ORe533 37>:
OxB00RB538 <+42>:
OxP0ORB539 <+43>:

End of assembler dump.

main (int

char
int a
int b

int r

return &;

push
mov
sub
mov1l
movl
pushl
pushl
call
add
mov
mov
leave
ret

%ebp

%esp,%ebp
$0x10,%esp
$0x5, -0x4(%ebp)
$0x6, -0x8(%ebp)
-0x8(%ebp)

-0x4 (%ebp)
Oxded <calc>
$0x8,%esp

%eax, -0xc(%ebp)
$0x0, keax




ESP->

EBP

RET_ADDR

argc

argv

<-EBP

int

0x000004ed <+0>:

calc (int 1lhs, 00000 an

int rhs) IXE +3>:

ox00000416

1 + lhs; 0x0000049
0Xx000004

locall

local2 = rhs - 2; . :
(+21>:
(+24> %
return locall * local2; OxC <+27>:
Ox0000B50c <+31>:
0x000050d <+32>:

End of assembler dump.

(gdb) disassemble main

push
mov
sub
mov
add
mow
mow
sub
mov
mov
imul
leave
ret

Jump of assembler code for function calc:

%ebp

%esp,%ebp

$0x10,%esp

Ox8(%ebp) ,%eax

$0x1, %eax

%eax, -0x4(%ebp)

@xc (%ebp) , Xe

$0x2 , keax

%eax, -0x8(%ebp)
Ox4 (%ebp) , %eax
Ox8 (%ebp) , %eax

Dump of assembler code for function main:

OxBO0BE50e <+0>:

x0000050f <+1>:

OxP0ORv511 <+3>:

0x00000514 <+6>:

0x0000051b <+13>:
OxP0ORB522 <+20>:
OxPOORB525 <+23>:
Ox000PB528 <+26>:
Ox0000052d <+31>:
OxP0ORB530 <+34>:
OxP0ORe533 37>:
OxB00RB538 <+42>:
OxP0ORB539 <+43>:

End of assembler dump.

main (int

char
int a
int b

int r

return &;

push
mov
sub
mov1l
movl
pushl
pushl
call
add
mov
mov
leave
ret

%ebp

%esp,%ebp
$0x10,%esp
$0x5, -0x4(%ebp)
$0x6, -0x8(%ebp)
-0x8(%ebp)

-0x4 (%ebp)
Oxded <calc>
$0x8,%esp

%eax, -0xc(%ebp)
$0x0, keax




ESP->

EBP

RET_ADDR

argc

argv

<-EBP

int

calc (int 1lhs,
int rhs)

locall
local2

1 + 1lhs;
rhs - 2;

return locall * local?;

main (int argc

fj“ggd‘-lllllll

return &;

Jump of assembler code for function calc:
0x000004ed <+0>: push  %ebp
AxPP0RLee ] mov %esp,%ebp
(+3>: sub $0x10,%esp
: : mov Ox8(%ebp) ,%eax
$0x1, %eax
%eax, -0x4(%ebp)

Ox00000AtEe < : add
Ox00004f9 <+] : mov
Ox00PRBAf ] mov @xc (%ebp) , Xe
sub $0x2 , keax
(+21>: mov %eax, -0x8(%ebp)
(+245: mov Ox4(%ebp) , %keax
{+27>: imul Ox8 (%ebp) , %eax
OxPPPRO50Cc <+31>: leave
0x000050d <+32>: ret
End of assembler dump.
(gdb) disassemble main
Dump of assembler code for function main:
OxP0PRO50e <+0>: push  %ebp
x0000050f <+1>: mov %esp,%ebp
OxP0ORv511 <+3>: sub $0x10,%esp
0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)
OxPORRO522 <+20>: pushl -0x8(%ebp)
Ox000BO525 <+23>: pushl -8x4(%ebp)
OxPORRB528 <+26>: call ©xded <calc>
Ox0000052d <+31>: add $0x8,%esp
Ox00000530 <+34>: mov %eax, -0xc(%ebp)
0xP00B0533 <+37>: mov $0x0, keax
Ox000Re538 <+42>: leave
OxP0RRe539 <+43>: ret
End of assembler dump.




ESP->

EBP

RET_ADDR

argc

argv

<-EBP

calc (int 1lhs,
int rhs)

locall
local2

1 + 1lhs;
rhs - 2;

return locall * local?;

return @;

3

iump of assembler code
OxPePRRded <+0>:
Ox000004ee
(+3>:

OxD0OBBATH
Ox000RBAT9
Ox00PRBAf

(+21>:

(+24 5

<+27>:

0x0000050c <+31>:

0x0000050d <+32>:
End of assembler dump.
(gdb) disassemble main

for function calc:

push
mov
sub
mov
add
mow
mow
sub
mov
mov
imul
leave
ret

%ebp

%esp,%ebp
$0x10,%esp
Ox8(%ebp) ,%eax
$0x1, %eax

eax, -0x4(%

@xc (%ebp) , Xe
$0x2 , keax

%eax, -0x8(%ebp)

Ox8 (%ebp) , %eax

Dump of assembler code for function main:

OxBO0BE50e <+0>:

x0000050f <+1>:

OxP0ORv511 <+3>:

0x00000514 <+6>:

0x0000051b <+13>:
OxP0ORB522 <+20>:
OxPOORB525 <+23>:
Ox000PB528 <+26>:
Ox0000052d <+31>:
OxP0ORB530 <+34>:
OxP0ORe533 37>:
OxB00RB538 <+42>:
OxP0ORB539 <+43>:

End of assembler dump.

push
mov
sub
mov1l
movl
pushl
pushl
call
add
mov
mov
leave
ret

%ebp

%esp,%ebp
$0x10,%esp
$0x5, -0x4(%ebp)
$0x6, -0x8(%ebp)
-0x8(%ebp)

-0x4 (%ebp)
Oxded <calc>
$0x8,%esp

%eax, -0xc(%ebp)
$0x0, keax




Dump of assembler code for function calc:
Y 0x000004ed <+0>: push  %ebp
calc (—n‘ 1h5’ Ox0P00Rdee <+1>: mov %esp,%ebp
int rhs) Ox000PPAFO <+3>: sub $0x10,%esp
OxP00RRAf3 <+6>: mov Ox8(%ebp) ,%eax
Ox000004f6 <+9>: add $0x1, %eax
int locall 1 + ].hS_; OxPPORRATI <+12>: mov %eax, -0x4(%ebp)
i Ox000004fc <+15>: mov @xc (%ebp) ,%eax
int local2 rhs - 2; Ox0PORRAFF <+18>: sub $0x2 , %eax
Ox00ORB502 <+21>: mov %eax, -0x8(%ebp)
OxP0ORB505 <+24>: mov Ox4(%ebp) , %keax
return locall * 10':3]-2_; OxP0ORO58 <+27>: imul Ox8 (%ebp) , %eax
OxPPPRO50Cc <+31>: leave
0xPRRO50d <+32>: ret

End of assembler dump.
(gdb) disassemble main
. . Dump of assembler code for function main:
malin ('_r'li argc, 0xD00RA50e <+0>: push  %ebp

x0000050f <+1>: mov %esp,%ebp
Ox00000511 <+3>: sub $0x10,%esp
0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)
Ox00000522 <+20>: pushl -8x8(%ebp)

i - Ox00000525 <+23>: pushl -0x4(%ebp)
RET ADDR :

char **argv

Ox0D000528 <+26>: call ©xded <calc>

Ox0000052d <+31>: add $0x8,%esp
—_— Ox00000530 <+34>: mov %eax, -0xc(%ebp)
0xP00B0533 <+37>: mov $0x0, keax

.
return @; Ax00PNB538 <+42>: leave

End of assembler dump.




Dump of assembler code for function calc:
Y 0x000004ed <+0>: push  %ebp
calc (—n‘ 1h5’ Ox0P00Rdee <+1>: mov %esp,%ebp
int rhs) Ox000PPAFO <+3>: sub $0x10,%esp
OxP00RRAf3 <+6>: mov Ox8(%ebp) ,%eax
Ox000004f6 <+9>: add $0x1, %eax
int locall 1 + ].hS_; OxPPORRATI <+12>: mov %eax, -0x4(%ebp)
i Ox000004fc <+15>: mov @xc (%ebp) ,%eax
int local2 rhs - 2; Ox0PORRAFF <+18>: sub $0x2 , %eax
Ox00ORB502 <+21>: mov %eax, -0x8(%ebp)
OxP0ORB505 <+24>: mov Ox4(%ebp) , %keax
return locall * 10':3]-2_; OxP0ORO58 <+27>: imul Ox8 (%ebp) , %eax
OxPPPRO50Cc <+31>: leave
0xPRRO50d <+32>: ret

End of assembler dump.
(gdb) disassemble main
. . Dump of assembler code for function main:
malin ('_r'li argc, 0xD00RA50e <+0>: push  %ebp

x0000050f <+1>: mov %esp,%ebp
Ox00000511 <+3>: sub $0x10,%esp
0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)
Ox00000522 <+20>: pushl -8x8(%ebp)

i - Ox00000525 <+23>: pushl -0x4(%ebp)
RET ADDR :

char **argv

Ox0D000528 <+26>: call ©xded <calc>

» Ox0000052d <+31>: add $0x8,%esp
—_— Ox00000530 <+34>: mov %eax, -0xc(%ebp)
0xP00B0533 <+37>: mov $0x0, keax

.
return @; Ax00PNB538 <+42>: leave

End of assembler dump.




int Dump of assembler code for function calc:
Y 0x000004ed <+0>: push  %ebp
calc (—n‘ 1h5’ Ox0P00Rdee <+1>: mov %esp,%ebp
int rhs) Ox000PPAFO <+3>: sub $0x10,%esp
OxP00RRAf3 <+6>: mov Ox8(%ebp) ,%eax
Ox000004f6 <+9>: add $0x1, %eax
locall 1 + ].hS_; OxPPORRATI <+12>: mov %eax, -0x4(%ebp)
Ox000004fc <+15>: mov @xc (%ebp) ,%eax
local2 rhs - 2; Ox0PORRAFF <+18>: sub $0x2 , %eax
Ox00ORB502 <+21>: mov %eax, -0x8(%ebp)
OxP0ORB505 <+24>: mov Ox4(%ebp) , %keax
return locall * 10':3]-2_; OxP0ORO58 <+27>: imul Ox8 (%ebp) , %eax
OxPPPRO50Cc <+31>: leave
0x000050d <+32>: ret
End of assembler dump.
(gdb) disassemble main
Dump of assembler code for function main:
OxP0PRO50e <+0>: push  %ebp
x0000050f <+1>: mov %esp,%ebp
Ox00000511 <+3>: sub $0x10,%esp
0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)
Ox00000522 <+20>: pushl -8x8(%ebp)

i - Ox00000525 <+23>: pushl -0x4(%ebp)
RET ADDR : i

Ox0D000528 <+26>: call ©xded <calc>

Ox0000052d <+31>: add $0x8,%esp
—_— Ox00000530 <+34>: mov %eax, -0xc(%ebp)
. 0xP00B0533 <+37>: mov $0x0,%eax
- return @; 0x00000538 <+42>:  leave
_ 000000530 <sd3>:  ret

End of assembler dump.




int Dump of assembler code for function calc:

1 s 0x000004ed <+0>: push  %ebp
calc (—n - 55 Ox0P00Rdee <+1>: mov %esp,%ebp
int rhs) Ox000PPAFO <+3>: sub $0x10,%esp
OxP00RRAf3 <+6>: mov Ox8(%ebp) ,%eax
Ox000004f6 <+9>: add $0x1, %eax
i locall 1 + 1lhs ; OxPPORRATI <+12>: mov %eax, -0x4(%ebp)
i Ox000004fc <+15>: mov @xc (%ebp) ,%eax
local2 rhs - 2; Ox0PORRAFF <+18>: sub $0x2 , %eax
Ox00ORB502 <+21>: mov %eax, -0x8(%ebp)
OxP0ORB505 <+24>: mov Ox4(%ebp) , %keax

E -
RET ADDR return locall 10':3]-2; OxP0ORO58 <+27>: imul Ox8 (%ebp) , %eax
Ox0000050c <+31>:

leave

0x000050d <+32>: ret

End of assembler dump.

(gdb) disassemble main

Dump of assembler code for function main:
OxP0PRO50e <+0>: push  %ebp
x0000050f <+1>: mov %esp,%ebp
Ox00000511 <+3>: sub $0x10,%esp
0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)
Ox00000522 <+20>: pushl -8x8(%ebp)
Ox000BO525 <+23>: pushl -0x4(%ebp)
OxPORRB528 <+26>: call ©xded <calc>
Ox0000052d <+31>: add $0x8,%esp
Ox00000530 <+34>: mov %eax, -0xc(%ebp)

OxPOARB533 <+37>: mov $0x0, %eax
.

OxP00Re538 <+42>: leave
OxPORO539 <+43>: ret

End of assembler dump.




Dump of assembler code for function calc:
0x000004ed <+0>: push  %ebp
Ox0P00Rdee <+1>: mov %esp,%ebp
Ox0P00RATD <+3>: sub $0x10,%esp
OxP00RRAf3 <+6>: mov Ox8(%ebp) ,%eax
Ox000004f6 <+9>: add $0x1, %eax
int locall 1 + ].hE; OxPPORRATI <+12>: mov %eax, -0x4(%ebp)
i Ox000004fc <+15>: mov @xc (%ebp) ,%eax
int local2 rhs - 2; Ox0PORRAFF <+18>: sub $0x2 , %eax
Ox00ORB502 <+21>: mov %eax, -0x8(%ebp)
OxP0ORB505 <+24>: mov Ox4(%ebp) , %keax
return locall * 10:312_; OxP0ORO58 <+27>: imul Ox8 (%ebp) , %eax
OxPPPRO50Cc <+31>: leave
0x000050d <+32>: ret
End of assembler dump.
(gdb) disassemble main
Dump of assembler code for function main:
OxP0PRO50e <+0>: push  %ebp
x0000050f <+1>: mov %esp,%ebp
Ox00000511 <+3>: sub $0x10,%esp
0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)
Ox00000522 <+20>: pushl -8x8(%ebp)
— ] : Ox000BO525 <+23>: pushl -0x4(%ebp)
RET_ADDR : . 0x0000P528 <+26>:  call Oxded <calc>
ar

Ox0000052d <+31>: add $0x8,%esp

g Ox00000530 <+34>: mov %eax, -0xc(%ebp)
R 00003 i oy feidime
- return o, Ox0PPR538 <+42>:  leave

End of assembler dump.




int Dump of assembler code for function calc:
Y 0x000004ed <+0>: push  %ebp
calc {—n‘ 1hs Ox0P00Rdee <+1>: mov %esp,%ebp
int rhs) Ox000PPAFO <+3>: sub $0x10,%esp
L OxP00RRAf3 <+6>: mov Ox8(%ebp) ,%eax
{ Ox000004f6 <+9>: add $0x1, %eax
int locall 1 + ].hE; OxPPORRATI <+12>: mov %eax, -0x4(%ebp)
i Ox000004fc <+15>: mov @xc (%ebp) ,%eax
int local2 rhs - 2; Ox0PORRAFF <+18>: sub $0x2 , %eax
Ox00ORB502 <+21>: mov %eax, -0x8(%ebp)
OxP0ORB505 <+24>: mov Ox4(%ebp) , %keax
return locall * 10:312_; OxP0ORO58 <+27>: imul Ox8 (%ebp) , %eax
OxPPPRO50Cc <+31>: leave
0x000050d <+32>: ret
End of assembler dump.
int (gdb) disassemble main
. . Dump of assembler code for function main:
main (int argc, 0x0000050e <+0>: push  %ebp
_ N Ox000RO50f <+1>: mov %esp,aebp
char argy Ox00000511 <+3>: sub $0x10,%esp
0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
B 0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)
. - 2 OxPOPO522 <+20>: pushl -0x8(%ebp)
— 1nt 6: Ox000BO525 <+23>: pushl -0x4(%ebp)
RET_ADDR - . 0x0000P528 <+26>:  call Oxded <calc>
ar

calc Ox0000052d <+31>:  add  $0x8,%esp

g Ox00000530 <+34>: mov %eax, -0xc(%ebp)
R 00003 i oy feidime
- return o, Ox0PPR538 <+42>:  leave

End of assembler dump.




Dump of assembler code for function calc:
0x000004ed <+0>: push  %ebp
Ox0P00Rdee <+1>: mov %esp,%ebp
Ox0P00RATD <+3>: sub $0x10,%esp
OxP00RRAf3 <+6>: mov Ox8(%ebp) ,%eax
Ox000004f6 <+9>: add $0x1, %eax
locall ; OxPPORRATI <+12>: mov %eax, -0x4(%ebp)
Ox000004fc <+15>: mov @xc (%ebp) ,%eax
local2 Ox0PORRAFF <+18>: sub $0x2 , %eax
Ox00ORB502 <+21>: mov %eax, -0x8(%ebp)
OxP0ORB505 <+24>: mov Ox4(%ebp) , %keax
OxP0ORO58 <+27>: imul Ox8 (%ebp) , %eax
OxPPPRO50Cc <+31>: leave
0x000050d <+32>: ret
End of assembler dump.
(gdb) disassemble main
Dump of assembler code for function main:
OxP0PRO50e <+0>: push  %ebp
x0000050f <+1>: mov %esp,%ebp
Ox00000511 <+3>: sub $0x10,%esp
0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)
. OxPOPO522 <+20>: pushl -0x8(%ebp)
— : Ox000BO525 <+23>: pushl -0x4(%ebp)
RET_ADDR : . 0x0000P528 <+26>:  call Oxded <calc>
ar

Ox0000052d <+31>: add $0x8,%esp

g Ox00000530 <+34>: mov %eax, -0xc(%ebp)
R 00003 i oy feidime
- return o, Ox0PPR538 <+42>:  leave

End of assembler dump.




int ump of assembler code for function calc:

1 E 1h 0x000004ed <+0>: push  %ebp
_ calc - 5 Ox0P00Rdee <+1>: mov %esp,%ebp
1nt r‘hS) PPATD <+3>: sub )
_ OxP00RRAf3 <+b>: [} Bx8 (%ebp) | keax
_ { Ox000PRAFE <+9>: add  $0x1,%eax
int llocall = 1 + ].hE; OxPPORRATI <+12>: mov %eax, -0x4(%ebp)
_ L Ox00000Afc <+15>: mov @xc (%ebp) ,%eax
_ nt |local2 = rhs - 2; Ox0000OATF <+18>: sub $0x2, %eax
BP Ox00ORB502 <+21>: mov %eax, -0x8(%ebp)
- OxP0ORB505 <+24>: mov Ox4(%ebp) , %keax
RET ADDR return locall 10:312_; OxP0ORO58 <+27>: imul Ox8(%ebp) ,keax
= } OxPPPRO50Cc <+31>: leave
0x0000050d <+32>:  ret
“ End of assembler dump.
int (gdb) disassemble main
_ . . ump of assembler code for function main:
ﬁ malin {'_r'lt argc, 0xD00RA50e <+0>: push  %ebp
_ N Ox000RO50f <+1>: mov %esp,aebp
- - char argy Px000PP511 <+3>: sub  $0x10,%esp
= | { 0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
- - Er =5 0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)
j”“ 2= OX0P000522 <+20>:  pushl -@x8(%ebp)
_— intllb = 6: OxPBPRB525 <+23>: pushl -0x4(%ebp)
RET _ADDR . 0x00000528 <+26>:  call Oxded <calc>
intjr = calc Ox0000052d <+31>:  add  $0x8,%esp
—_— Ox00000530 <+34>: mov %eax, -0xc(%ebp)
. 0xP00B0533 <+37>: mov $0x0,%eax
- return @; 0x00000538 <+42>:  leave
— ) Ox0000BS30 <+3>:  ret
End of assembler dump.




Dump of assembler code for function calc:
0x000004ed <+0>: push  %ebp
Ox0P00Rdee <+1>: mov %esp,%ebp
Ox0P00RATD <+3>: sub $0x10,%esp
OxP00RRAf3 <+6>: mov Ox8(%ebp) ,%eax
Ox000004f6 <+9>: add $0x1, %eax
locall ; OxPPORRATI <+12>: mov %eax, -0x4(%ebp)
Ox000004fc <+15>: mov @xc (%ebp) ,%eax
local2 Ox0PORRAFF <+18>: sub $0x2 , %eax
Ox00ORB502 <+21>: mov %eax, -0x8(%ebp)
OxP0ORB505 <+24>: mov Ox4(%ebp) , %keax
OxP0ORO58 <+27>: imul Ox8 (%ebp) , %eax
OxPPPRO50Cc <+31>: leave
0x000050d <+32>: ret
End of assembler dump.
(gdb) disassemble main
Dump of assembler code for function main:
OxP0PRO50e <+0>: push  %ebp
x0000050f <+1>: mov %esp,%ebp
Ox00000511 <+3>: sub $0x10,%esp
0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)
. OxPOPO522 <+20>: pushl -0x8(%ebp)
— : Ox000BO525 <+23>: pushl -0x4(%ebp)
RET_ADDR : . 0x0000P528 <+26>:  call Oxded <calc>
ar

Ox0000052d <+31>: add $0x8,%esp

g Ox00000530 <+34>: mov %eax, -0xc(%ebp)
R 00003 i oy feidime
- return o, Ox0PPR538 <+42>:  leave

End of assembler dump.




Dump of assembler code for function calc:

0x000004ed <+0>: push  %ebp

Ox0P00Rdee <+1>: mov %esp,%ebp

Ox0P00RATD <+3>: sub $0x10,%esp

OXDODD0AT 3 <102 : mov OXB%eDp ), heax

Ox000004f6 <+9>: add $0x1, %eax

locall Ox0POORAT9 <+12>: mov %eax, -0xd(%ebp

Ox00000Afc <+15>: mov @xc (%ebp) ,%eax

local2 Ox0PORRAFF <+18>: sub $0x2 , %eax
Ox00ORB502 <+21>: mov %eax, -0x8(%ebp)
OxP0ORB505 <+24>: mov Ox4(%ebp) , %keax
OxP0ORO58 <+27>: imul Ox8 (%ebp) , %eax
OxPPPRO50Cc <+31>: leave
0x000050d <+32>: ret

End of assembler dump.

(gdb) disassemble main

Dump of assembler code for function main:
OxP0PRO50e <+0>: push  %ebp
x0000050f <+1>: mov %esp,%ebp
Ox00000511 <+3>: sub $0x10,%esp
0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)
Ox00000522 <+20>: pushl -8x8(%ebp)

— ] : Ox000BO525 <+23>: pushl -0x4(%ebp)
RET _ADDR : ) 0x00000528 <+26>:  call Oxded <calc>
Ox0000052d <+31>: add $0x8,%esp
—_— Ox00000530 <+34>: mov %eax, -0xc(%ebp)
0xP00B0533 <+37>: mov $0x0, keax

.
return @; Ox0PPR538 <+42>:  leave
End of assembler dump.




Dump of assembler code for function calc:
0x000004ed <+0>: push  %ebp
Ox0P00Rdee <+1>: mov %esp,%ebp
Ox0P00RATD <+3>: sub $0x10,%esp
OXDODD0AT 3 <102 : mov OXB%eDp ), heax
Ox000004f6 <+9>: add $0x1, %eax
locall Ox0POORAT9 <+12>: mov %eax, -0xd(%ebp
Ox000004fc <+15>: mov @xc (%ebp) ,%eax
local2 Ox0PORRAFF <+18>: sub $0x2 , %eax
Ox00ORB502 <+21>: mov %eax, -0x8(%ebp)
OxP0ORB505 <+24>: mov Ox4(%ebp) , %keax
OxP0ORO58 <+27>: imul Ox8 (%ebp) , %eax
RET_ADDR OxPPPRO50Cc <+31>: leave
0x000050d <+32>: ret
End of assembler dump.
(gdb) disassemble main
Dump of assembler code for function main:

OxP0PRO50e <+0>: push  %ebp
— / 0x0000050f <+1>: mov %esp,%ebp

- Px000PP511 <+3>: sub  $0x10,%esp
= 0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
- 0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)
T Ox0PPPA522 <+20>: pushl -0x8(%ebp)
Ox000BO525 <+23>: pushl -0x4(%ebp)

RET ADDR : ) 0x00000528 <+26>:  call Oxded <calc>

Ox0000052d <+31>: add $0x8,%esp
Ox00000530 <+34>: mov %eax, -0xc(%ebp)
0xP00B0533 <+37>: mov $0x0, keax

5
EBP
ar
arg .
- return @; Ox0PPR538 <+42>:  leave
End of assembler dump.




Dump of assembler code for function calc:
0xPeeeded 3 %ebp
AxPP0RLee ] %esp,%ebp
Ox0P0RRATO 3 $0x10,%esp
DXO0O00AT 3 g DXEL e ], AEax
Ox00o0esfte : $0x1, %eax

. JeEax (Aebp
OxP0ORBAf - v %eax
Ox0PRRBATT <+18>: sub i '
Ox00ORB502 <+21>: mov %eax, -0x8(%ebp)
OxP0ORB505 <+24>: mov Ox4(%ebp) , %keax

OxP0ORO58 <+27>: imul Ox8 (%ebp) , %eax
RET—ADDR OxPPPRO50Cc <+31>: leave

0x0000050d <+32>: ret

ump of assembler code for function main:
OxP0PRO50e <+0>: push  %ebp
x0000050f <+1>: mov %esp,%ebp
Ox00000511 <+3>: sub $0x10,%esp
0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)

| 6 | (edb) disesseable mas
. - 0@ . (gdb) disassemble main

Ox00000522 <+20>: pushl -8x8(%ebp)

i - Ox00000525 <+23>: pushl -0x4(%ebp)
RET ADDR : i

Ox0D000528 <+26>: call ©xded <calc>

Ox0000052d <+31>: add $0x8,%esp
—_— Ox00000530 <+34>: mov %eax, -0xc(%ebp)
. 0xP00B0533 <+37>: mov $0x0,%eax
- return @; 0x00000538 <+42>:  leave
_ Ox0000BS30 <+3>:  ret

End of assembler dump.




Dump of assembler code for function calc:
0x000004ed <+0>: push  %ebp
Ox0P00Rdee <+1>: mov %esp,%ebp
Ox0P00RATD <+3>: sub $0x10,%esp
OXDODD0AT 3 <102 : mov OXB%eDp ), heax
Ox000004f6 <+9>: add $0x1, %eax
locall Ox0POORAT9 <+12>: mov %eax, -0xd(%ebp
Ox000004fc <+15>: mov @xc (%ebp) ,%eax
local2 Ox0PORRAFF <+18>: sub $0x2 , %eax
Ox00ORB502 <+21>: mov %eax, -0x8(%ebp)
OxP0ORB505 <+24>: mov Ox4(%ebp) , %keax
OxP0ORO58 <+27>: imul Ox8 (%ebp) , %eax
RET_ADDR OxPPPRO50Cc <+31>: leave
0x000050d <+32>: ret
End of assembler dump.
(gdb) disassemble main
Dump of assembler code for function main:

OxP0PRO50e <+0>: push  %ebp
— / 0x0000050f <+1>: mov %esp,%ebp

- Px000PP511 <+3>: sub  $0x10,%esp
= 0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
- 0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)
T Ox0PPPA522 <+20>: pushl -0x8(%ebp)
Ox000BO525 <+23>: pushl -0x4(%ebp)

RET ADDR : ) 0x00000528 <+26>:  call Oxded <calc>

Ox0000052d <+31>: add $0x8,%esp
Ox00000530 <+34>: mov %eax, -0xc(%ebp)
0xP00B0533 <+37>: mov $0x0, keax

5
EBP
ar
arg .
- return @; Ox0PPR538 <+42>:  leave
End of assembler dump.




RET_ADDR

RET_ADDR

5

-
EBP ]
ar
e1rg

locall =
local2 =

return &;

Dump of assembler code for function calc:

0x000004ed <+0>: push  %ebp

Ox0P00Rdee <+1>: mov %esp,%ebp

Ox0P00RATD <+3>: sub $0x10,%esp

OXDODD0AT 3 <102 : mov OXB%eDp ), heax

Ox000004f6 <+9>: add $0x1, %eax

OxP0ORB4+9 <+12>: mov nweax, -0xd (4Aebp

Ox000004fc <+15>: mov @xc (%ebp) ,%eax

xP00Re4Atf <+18>: sub 30x2 heax

Ox00ORB502 <+21>: mov %eax, -0x8(%ebp)

OxP0ORB505 <+24>: mov Ox4(%ebp) , %keax

OxP0ORO58 <+27>: imul Ox8 (%ebp) , %eax

OxPPPRO50Cc <+31>: leave

0x000050d <+32>: ret

End of assembler dump.

(gdb) disassemble main

Dump of assembler code for function main:
OxP0PRO50e <+0>: push  %ebp
x0000050f <+1>: mov %esp,%ebp
Ox00000511 <+3>: sub $0x10,%esp
0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)
Ox00000522 <+20>: pushl -8x8(%ebp)
Ox000BO525 <+23>: pushl -0x4(%ebp)
OxPORRB528 <+26>: call ©xded <calc>
Ox0000052d <+31>: add $0x8,%esp
Ox00000530 <+34>: mov %eax, -0xc(%ebp)
0xP00B0533 <+37>: mov $0x0, keax
Ox000Re538 <+42>: leave
OxP0ORB539 <+43>: ret

End of assembler dump.




Dump of assembler code for function calc:
0x000004ed <+0>: push  %ebp
Ox0P00Rdee <+1>: mov %esp,%ebp
Ox0P00RATD <+3>: sub $0x10,%esp
OXDODD0AT 3 <102 : mov OXB%eDp ), heax
Ox000004f6 <+9>: add $0x1, %eax
locall = Ox0POORAT9 <+12>: mov %eax, -0xd(%ebp
Ox000004fc <+15>: mov @xc (%ebp) ,%eax
local2 = = 0x000004Ff <+18>: sub __ $0x2 . %eax
Ox00ORB502 <+21>: mov %eax, -0x8(%ebp)
OxP0ORB505 <+24>: mov Ox4(%ebp) , %keax
OxP0ORO58 <+27>: imul Ox8 (%ebp) , %eax
OxPPPRO50Cc <+31>: leave
0x000050d <+32>: ret
End of assembler dump.
(gdb) disassemble main
ump of assembler code for function main:
OxP0PRO50e <+0>: push  %ebp
x0000050f <+1>: mov %esp,%ebp
Ox00000511 <+3>: sub $0x10,%esp
0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)
. OxPOPO522 <+20>: pushl -0x8(%ebp)
— : Ox000BO525 <+23>: pushl -0x4(%ebp)
RET_ADDR : . 0x0000P528 <+26>:  call Oxded <calc>
ar

Ox0000052d <+31>: add $0x8,%esp

g Ox00000530 <+34>: mov %eax, -0xc(%ebp)
R 00003 i oy feidime
- return o, Ox0PPR538 <+42>:  leave

End of assembler dump.




Dump of assembler code for function calc:
0x000004ed <+0>: push  %ebp
Ox0P00Rdee <+1>: mov %esp,%ebp
Ox0P00RATD <+3>: sub $0x10,%esp
OXDODD0AT 3 <102 : mov OXB%eDp ), heax
Ox000004f6 <+9>: add $0x1, %eax
locall = Ox0POORAT9 <+12>: mov %eax, -0xd(%ebp
Ox000004fc <+15>: mov @xc (%ebp) ,%eax
local2 = = 0x000004Ff <+18>: sub __ $0x2 . %eax
Ox00ORB502 <+21>: mov %eax, -0x8(%ebp)
OxP0ORB505 <+24>: mov Ox4(%ebp) , %keax
OxP0ORO58 <+27>: imul Ox8 (%ebp) , %eax
OxPPPRO50Cc <+31>: leave
0x000050d <+32>: ret
End of assembler dump.
(gdb) disassemble main
ump of assembler code for function main:
OxP0PRO50e <+0>: push  %ebp
x0000050f <+1>: mov %esp,%ebp
Ox00000511 <+3>: sub $0x10,%esp
0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)
. OxPOPO522 <+20>: pushl -0x8(%ebp)
— : Ox000BO525 <+23>: pushl -0x4(%ebp)
RET_ADDR : . 0x0000P528 <+26>:  call Oxded <calc>
ar

Ox0000052d <+31>: add $0x8,%esp

g Ox00000530 <+34>: mov %eax, -0xc(%ebp)
R 00003 i oy feidime
- return o, Ox0PPR538 <+42>:  leave

End of assembler dump.




Dump of assembler code for function calc:
0x000004ed <+0>: push  %ebp
Ox0P00Rdee <+1>: mov %esp,%ebp
Ox0P00RATD <+3>: sub $0x10,%esp
OXDODD0AT 3 <102 : mov OXB%eDp ), heax
Ox000004f6 <+9>: add $0x1, %eax
locall = Ox0POORAT9 <+12>: mov %eax, -0xd(%ebp
Ox000004fc <+15>: mov @xc (%ebp) ,%eax
local2 = = 0x000004Ff <+18>: sub __ $0x2 . %eax
Ox00ORB502 <+21>: mov %eax, -0x8(%ebp)
OxPOOPB505 <+24>: mov Ox4(%ebp) ,%ea
OxPOOROSR8 <+27>: imul 8x8 (J%ebp) .%J
OxPPPRO50Cc <+31>: leave
0x000050d <+32>: ret
End of assembler dump.
(gdb) disassemble main
ump of assembler code for function main:
OxP0PRO50e <+0>: push  %ebp
x0000050f <+1>: mov %esp,%ebp
Ox00000511 <+3>: sub $0x10,%esp
0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)
. OxPOPO522 <+20>: pushl -0x8(%ebp)
— : Ox000BO525 <+23>: pushl -0x4(%ebp)
RET_ADDR : . 0x0000P528 <+26>:  call Oxded <calc>
ar

Ox0000052d <+31>: add $0x8,%esp

g Ox00000530 <+34>: mov %eax, -0xc(%ebp)
R 00003 i oy feidime
- return o, Ox0PPR538 <+42>:  leave

End of assembler dump.




ESP->

EBP

RET_ADDR

5

6

EBP

RET_ADDR

argc

argv

<-EBP

calc (int 1lhs,
int rhs)

int

1nt Plocall
int flocal2

main (int

char

return &;

iump of assembler code
OxPePRRded <+0>:
OxP0BBdee <+1>:
+33:

GKGGBGGEDd
End of assembler dump.
(gdb) disassemble main
Dump of assembler code
OxBO0BE50e <+0>:
x0000050f <+1>:
OxP0ORv511 <+3>:
0x00000514 <+6>:
0x0000051b <+13>:
OxP0ORB522 <+20>:
OxPOORB525 <+23>:
Ox000PB528 <+26>:
Ox0000052d <+31>:
OxP0ORB530 <+34>:
OxB00PB533 <+37>:
OxB00RB538 <+42>:
OxP0ORB539 <+43>:
End of assembler dump.

for function calc:
push  %ebp
mov %esp,%ebp
sub fﬁxlﬂ Hes

for function main:

push  %ebp

mov %esp,%ebp

sub $0x10,%esp
movl  $0x5,-0x4(%kebp)
movl  $O0x6, -0x8(%kebp)
pushl -8x8(%ebp)
pushl -0x4(%ebp)

call ©xded <calc>
add $0x8,%esp

mov %eax, -0xc(%ebp)
mov $0x0, keax

leave

ret




ESP->

RET_ADDR

5

6

EBP

RET_ADDR

argc

argv

<-EBP

int
calc (int 1lhs,
int rhs)

locall
local2

main (int

char

return &;

Jump of assembler code for function calc:

0x000004ed <+0>:
AxPpBRBdee
) (+3>:

Ac <+31>:

Gxﬁﬁﬁﬁﬁﬁﬁd {+32>:
End of assembler dump.
(gdb) disassemble main

push
mov
sub

%ebp
‘}Eesp,%ebp

fﬁxlﬂ Hes

Dump of assembler code for function main:

OxBO0BE50e <+0>:

x0000050f <+1>:

OxP0ORv511 <+3>:

0x00000514 <+6>:

0x0000051b <+13>:
OxP0ORB522 <+20>:
OxPOORB525 <+23>:
Ox000PB528 <+26>:
Ox0000052d <+31>:
OxP0ORB530 <+34>:
OxP0ORe533 37>:
OxB00RB538 <+42>:
OxP0ORB539 <+43>:

End of assembler dump.

push
mov
sub
mov1l
movl
pushl
pushl
call
add
mov
mov
leave
ret

%ebp

%esp,%ebp
$0x10,%esp
$0x5, -0x4(%ebp)
$0x6, -0x8(%ebp)
-0x8(%ebp)

-0x4 (%ebp)
Oxded <calc>
$0x8,%esp

%eax, -0xc(%ebp)
$0x0, keax




ESP->

EBP

RET_ADDR

argc

argv

<-EBP

int

calc (int 1lhs,
int rhs)

locall
local2

main (int

char

return &;

iump of assembler code
OxPePRRded <+0>:
OxP0BBdee <+1>:
; (+3>:

Ac <+31>:

Gxﬁﬁﬁﬁﬁﬁﬁd {+32>:
End of assembler dump.
(gdb) disassemble main

for function calc:

push
mov
sub

%ebp
‘}Eesp,%ebp

fﬁxlﬂ Hes

Dump of assembler code for function main:

OxBO0BE50e <+0>:

x0000050f <+1>:

OxP0ORv511 <+3>:

0x00000514 <+6>:

0x0000051b <+13>:
OxP0ORB522 <+20>:
OxPOORB525 <+23>:
Ox000PB528 <+26>:
Ox0000052d <+31>:
OxP0ORB530 <+34>:
OxP0ORe533 37>:
OxB00RB538 <+42>:
OxP0ORB539 <+43>:

End of assembler dump.

push
mov
sub
mov1l
movl
pushl
pushl
call
add
mov
mov
leave
ret

%ebp

%esp,%ebp
$0x10,%esp
$0x5, -0x4(%ebp)
$0x6, -0x8(%ebp)
-0x8(%ebp)

-0x4 (%ebp)
Oxded <calc>
$0x8,%esp

%eax, -0xc(%ebp)
$0x0, keax




int iump of assembler code for function calc:

_ s X000 <+0>: push  Xebp

calc (int 1lhs, (+1>: mov ‘}Eesp,%ebp
int rhs) IX0000DATO <+3>: sub 'ff!'xlf) %es

10:311 = X IIC .g: 2 mov
local2 e +155 1 mov

5 e <+31>:
9){9@99@50“1 <+32>:
End of assembler dump.

ESP-> —> (gdb) disassemble main
_ Dump of assembler code for function main:
main (int argc 0x0000050e <+0>: push  Xebp

x5 f <+1>: mov %esp,%ebp

o | OX00O0P511 <+3>: sub  $0x10,%esp
o 0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
. : = 0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)

EBP <-EBP e @x00000522 <+20>:  pushl -0x8(%ebp)

| G - Ox000BO525 <+23>: pushl -8x4(%ebp)

RET ADDR : 1 I ] 0x00000528 <+26>:  call Oxded <calc>

argc = Ox0000052d <+31>: add $0x8,%esp

Ox00000530 <+34>: mov %eax, -0xc(%ebp)

argv ~ R 0xPPBOB533 <+37>: mov $0x0, %eax
return @; Ox00000538 <+42>: leave
OxP0ORB539 <+43>: ret
End of assembler dump.




Jump of assembler code for function calc:

_ s X000 <+0>: push  Xebp
calc {_““ 1h5’ +1>: mov %eqh%ﬂm
int PhS} %0 AAFD <+3>: sub Tﬁx”)%

mowv

10:311 = X IIC .g: 2 mov
local2 - +155 1 mov

c <+31>:
Gxﬁﬁﬁﬁﬁﬁﬁd <+32>:
End of assembler dump.

ESP-> —> (gdb) disassemble main
Dump of assembler code for function main:
OxP0PRO50e <+0>: push  %ebp

x0000050f <+1>: mov %esp,%ebp

OxP0ORv511 <+3>: sub $0x10,%esp
0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
. : = 0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)

EBP <-EBP e @x00000522 <+20>:  pushl -0x8(%ebp)

11 b - Ox000BO525 <+23>: pushl -8x4(%ebp)

RET ADDR - _ ) 0x00000528 <+26>:  call Oxded <calc>

a}gc : Ox0P00P52d <+31>: add $0x8,%esp

Ox00000530 <+34>: mov %eax, -0xc(%ebp)

argv ~ I OxBPBRB533 <+37>: mov $0x0, %eax
return @; Ox00000538 <+42>: leave
OxP0ORB539 <+43>: ret
End of assembler dump.




Jump of assembler code for function calc:

_ s X000 <+0>: push  Xebp
calc {_““ 1h5’ +1>: mov %eqh%ﬂm
int PhS} %0 AAFD <+3>: sub Tﬁx”)%

mowv

10:311 = X IIC .g: 2 mov
local2 - +155 1 mov

c <+31>:
Gxﬁﬁﬁﬁﬁﬁﬁd <+32>:
End of assembler dump.

ESP-> —> (gdb) disassemble main
Dump of assembler code for function main:
OxP0PRO50e <+0>: push  %ebp

x0000050f <+1>: mov %esp,%ebp

OxP0ORv511 <+3>: sub $0x10,%esp
0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
. : = 0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)

EBP <-EBP e @x00000522 <+20>:  pushl -0x8(%ebp)

11 b - Ox000BO525 <+23>: pushl -8x4(%ebp)

RET ADDR - _ ) 0x00000528 <+26>:  call Oxded <calc>

a}gc : Ox0P00P52d <+31>: add $0x8,%esp

Ox00000530 <+34>: mov %eax, -0xc(%ebp)

argv ~ N e OxBPBRB533 <+37>: mov $0x0, %eax
return @; Ox00000538 <+42>: leave
OxP0ORB539 <+43>: ret
End of assembler dump.




int iump of assembler code for function calc:

_ s X000 <+0>: push  Xebp

calc (int 1lhs, (+1>: mov ‘}Eesp,%ebp
int rhs) IX0000DATO <+3>: sub 'ff!'xlf) %es

10:311 = X IIC .g: 2 mov
local2 e +155 1 mov

5 e <+31>:
9){9@99@50“1 <+32>:
End of assembler dump.

—> (gdb) disassemble main
_ Dump of assembler code for function main:
main (int argc 0x0000050e <+0>: push  Xebp

x5 f <+1>: mov %esp,%ebp

o | OX00O0P511 <+3>: sub  $0x10,%esp
o 0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
. : = 0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)

ESP-> EBP <-EBP : Ox0PO00522 <+20>:  pushl -Ox8(%ebp)

int b - Ox000BO525 <+23>: pushl -8x4(%ebp)

RET ADDR : 1 I ] 0x00000528 <+26>:  call Oxded <calc>

argc = Ox0000052d <+31>: add $0x8,%esp

Ox00000530 <+34>: mov %eax, -0xc(%ebp)

argv ] 0x00000533 <+37>: mov $0x0, %eax
Ox000Re538 <+42>: leave
OxP0RRe539 <+43>: ret
End of assembler dump.




int iump of assembler code for function calc:

_ s X000 <+0>: push  Xebp

calc (int 1lhs, (+1>: mov ‘}Eesp,%ebp
int rhs) IX0000DATO <+3>: sub 'ff!'xlf) %es

10:311 = X IIC .g: 2 mov
local2 e +155 1 mov

5 e <+31>:
9){9@99@50“1 <+32>:
End of assembler dump.

—> (gdb) disassemble main
_ Dump of assembler code for function main:
main (int argc 0x0000050e <+0>: push  Xebp

x5 f <+1>: mov %esp,%ebp

o | OX00O0P511 <+3>: sub  $0x10,%esp
o 0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)

OxPORRO522 <+20>: pushl -0x8(%ebp)

ESP-> | Ox000BO525 <+23>: pushl -8x4(%ebp)

RET_ADDR : 1 I ] 0x00000528 <+26>:  call Oxded <calc>

a}gc : Ox0P00P52d <+31>: add $0x8,%esp

Ox00000530 <+34>: mov %eax, -0xc(%ebp)

argv ] 0x00000533 <+37>: mov $0x0, %eax
Ox000Re538 <+42>: leave
OxP0RRe539 <+43>: ret
End of assembler dump.

<-EBP



int iump of assembler code for function calc:
_ s X000 <+0>: push  Xebp
calc {(1nt th, c+1>: mov %eqL%ﬂm

int rhs) IX0000DATO <+3>: sub 'ff!'xlf) %es

10:311 = X IIC .g: 2 mov
local2 - > mov

Ac <+31>:
GK@@@@@EDd <+32>:
End of assembler dump.
(gdb) disassemble main
Dump of assembler code for function main:

main (int argc 0x0000050e <+0>: push  Xebp

x5 f <+1>: mov %esp,%ebp

o | OX00O0P511 <+3>: sub  $0x10,%esp
o 0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)

OxPORRO522 <+20>: pushl -0x8(%ebp)

Ox000BO525 <+23>: pushl -8x4(%ebp)

. y 1 I . OxPORRB528 <+26>: call ©xded <calc>

ESP-> arac - : 2 0xPEeRB52d <+31>: add $0x8, %esp
9 Ox00000530 <+34>: mov %eax, -0xc(%ebp)

argv - 0x00000533 <+37>: mov $0x0, %eax

Ox00000538 <+42>: leave
OxP0ORB539 <+43>: ret
End of assembler dump.




int iump of assembler code for function calc:
_ s X000 <+0>: push  Xebp
calc {(1nt th, c+1>: mov %eqL%ﬂm

int rhs) IX0000DATO <+3>: sub 'ff!'xlf) %es

10:311 = X IIC .g: 2 mov
local2 - > mov

Ac <+31>:
GK@@@@@EDd <+32>:
End of assembler dump.
(gdb) disassemble main
Dump of assembler code for function main:

main (int argc 0x0000050e <+0>: push  Xebp

x5 f <+1>: mov %esp,%ebp

o | OX00O0P511 <+3>: sub  $0x10,%esp
o 0x0000514 <+6>: movl  $0x5,-0x4(%kebp)
0x0000051b <+13>: movl  $O0x6, -0x8(%kebp)

OxPORRO522 <+20>: pushl -0x8(%ebp)

Ox000BO525 <+23>: pushl -8x4(%ebp)

. y 1 I . OxPORRB528 <+26>: call ©xded <calc>

ESP-> arac - : 2 0xPEeRB52d <+31>: add $0x8, %esp
9 Ox00000530 <+34>: mov %eax, -0xc(%ebp)

argv - 0x00000533 <+37>: mov $0x0, %eax

Ox00000538 <+42>: leave
OxP0ORB539 <+43>: ret
End of assembler dump.







