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Local Variables
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Stack and Dynamic Memor

What is Stack?

A B (stack)
‘USH SH2HJAIPHH U 8
& U ARIEOIFHAI= Atg +24

 Last-in-first-out (LIFO)

« (0) &= 2=, =4 Ao B2 210
« push(): &2880] ot FAE &

e pop(): 2EH0IlA St RAE A

— (0l) push(a)—push(b) — push(c) — pop()

0l ek CIoIE <

Seoul National Universit

RT‘SY Lab

2



Stack and Dynamic Mem

main()

inta=2,b=13;
int res;
res = add(a, b);

int add(int x, int y)
{

intr;
r=x+y,
return r;

L1:

add:

L2:

pushl %ebp

movl %esp,%ebp
subl $4,%esp

mov| 8(%ebp),%eax
movl 12(%ebp),%edx
leal (Y%0edx,%eax),%ecx
movl %ecx,-4(%ebp)
mov! -4(%ebp),%edx
movl %edx,%eax
jmp .L2

.align

movl %ebp,%esp
popl %ebp
ret
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Stack and Dynamic Memo

AESHS 0|28 B4 8Y (2)

main:
pushl %ebp
mov! %esp,%ebp
subl $12,%esp
movl $2,-4(%ebp)
movl $13,-8(%ebp)
mov! -8(%ebp),%eax
pushl %eax
mov! -4(%ebp),%eax
pushl %eax
call add
addl $8,%esp
mov| %eax,%eax
movl %eax,-12(%ebp)
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Stack and Dynamic Memo

AESHS 0|28 B4 8Y (2)

main:

——> pushl %ebp
mov! %esp,%ebp
subl $12,%esp
movl $2,-4(%ebp)
movl $13,-8(%ebp)
mov! -8(%ebp),%eax
pushl %eax
mov! -4(%ebp),%eax
pushl %eax
call add
addl $8,%esp
mov| %eax,%eax

movl %eax,-12(%ebp) «— %esp
sebp
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Stack and Dynamic Memo

AESHS 0|28 B4 8Y (2)

pushl %ebp

——> movl %esp,%ebp
subl $12,%esp
movl $2,-4(%ebp)
movl $13,-8(%ebp)
mov! -8(%ebp),%eax
pushl %eax
mov! -4(%ebp),%eax
pushl %eax
call add
addl $8,%esp
mov| %eax,%eax

movl %eax,-12(%ebp) «— 3%esp, %ebp
sebp
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Stack and Dynamic Memo

ASiS 0|88 M4 BY (2)

main:
pushl %ebp
mov! %esp,%ebp
—> subl $12,%esp
movl $2,-4(%ebp)
movl $13,-8(%ebp)
mov! -8(%ebp),%eax
pushl %eax
movl -4(%ebp),%eax «— %esp
pushl %eax
call add
addl $8,%esp
mov| %eax,%eax

movl %eax,-12(%ebp) «— %ebp
sebp
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Stack and Dynamic Memo

ASiS 0|88 M4 BY (2)

main:
pushl %ebp
mov! %esp,%ebp
—> subl $12,%esp
movl $2,-4(%ebp)
movl $13,-8(%ebp)
mov! -8(%ebp),%eax

pushl %eax

movl -4(%ebp),%eax «— tesp

pushl %eax res

call add b

addl $8,%esp

movl %eax,%eax a

movl %eax,-12(%ebp) «— %ebp
sebp
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Stack and Dynamic Memo

ASiS 0|88 M4 BY (2)

main:
pushl %ebp
mov! %esp,%ebp
subl $12,%esp

—> movl $2,-4(%ebp)
movl $13,-8(%ebp)
mov! -8(%ebp),%eax
pushl %eax
movl -4(%ebp),%eax «— %esp
pushl %eax =
call add
addl $8,%esp
movl %eax,%eax a

movl %eax,-12(%ebp) «— %ebp
sebp
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Stack and Dynamic Memo

2 (2)

main:

pushl %ebp

mov! %esp,%ebp
subl $12,%esp

movl $2,-4(%ebp)
movl $13,-8(%ebp)
mov! -8(%ebp),%eax
pushl %eax

mov! -4(%ebp),%eax
pushl %eax

call add

addl $8,%esp

mov| %eax,%eax
movl %eax,-12(%ebp)

- 3eSsp

res

o
I

13

<« 3sebp

sebp
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Stack and Dynamic Memo

2 (2)

main:

pushl %ebp
mov! %esp,%ebp
subl $12,%esp
movl $2,-4(%ebp)
movl $13,-8(%ebp)
mov! -8(%ebp),%eax

{pushl %eax
mov! -4(%ebp),%eax
pushl %eax
call add
addl $8,%esp
mov| %eax,%eax
movl %eax,-12(%ebp)

- 3eSsp

res

<« 3sebp

sebp
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Stack and Dynamic Memo

2 (2)

main:

pushl %ebp
mov! %esp,%ebp
subl $12,%esp
movl $2,-4(%ebp)
movl $13,-8(%ebp)
mov! -8(%ebp),%eax
pushl %eax
mov! -4(%ebp),%eax

{pushl Yoeax
call add
addl $8,%esp
mov| %eax,%eax
movl %eax,-12(%ebp)

- 3eSsp

res

o
I

13

<« 3sebp

sebp
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Stack and Dynamic Memo

main:
pushl %ebp
mov! %esp,%ebp
subl $12,%esp
movl $2,-4(%ebp)
movl $13,-8(%ebp)
mov! -8(%ebp),%eax
pushl %eax
mov! -4(%ebp),%eax
pushl %eax

——> call add
addl $8,%esp
mov| %eax,%eax
movl %eax,-12(%ebp)

ret addr

X = a

)4 b

res

o
I

13

sebp

- sesp

<« 3sebp
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Stack and Dynamic Memo

add:
pushl %ebp
mov! %esp,%ebp
subl $4,%esp
mov| 8(%ebp),%eax
movl 12(%ebp),%edx
leal (Y%0edx,%eax),%ecx
movl %ecx,-4(%ebp)
mov! -4(%ebp),%edx
mov| %edx,%eax
jmp .L2
.align 4

L2:
mov! %ebp,%esp
popl Y%ebp

ret
B

ret addr

X = a

)4 b

res

sebp

- sesp

<« 3sebp
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add:
pushl %ebp
{movl %esp,%ebp
subl $4,%esp
mov| 8(%ebp),%eax
movl 12(%ebp),%edx
leal (Y%0edx,%eax),%ecx
movl %ecx,-4(%ebp)
mov! -4(%ebp),%edx
mov| %edx,%eax
jmp .L2
.align 4
L2:
mov! %ebp,%esp
popl Y%ebp

ret
B

sebp

ret addr

X = a

)4 b

res

sebp

<« sesp, sebp
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Stack and Dynamic Memg

add:
pushl %ebp
mov! %esp,%ebp
=> subl $4,%esp
mov| 8(%ebp),%eax
movl 12(%ebp),%edx
leal (Y%0edx,%eax),%ecx
movl %ecx,-4(%ebp)
mov! -4(%ebp),%edx
mov| %edx,%eax
jmp .L2
.align 4
L2:
mov! %ebp,%esp
popl Y%ebp

ret
B

)]

sebp

ret addr

X = a

)4 b

res

sebp
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Stack and Dynamic Memg

add:
pushl %ebp
mov! %esp,%ebp
subl $4,%esp

=—=> movl 8(%ebp),%eax
movl 12(%ebp),%edx
leal (Y%0edx,%eax),%ecx
movl %ecx,-4(%ebp)
mov! -4(%ebp),%edx
mov| %edx,%eax
jmp .L2
.align 4

L2:
mov! %ebp,%esp
popl Y%ebp

ret
B

)]

sebp

ret addr

X = a

)4 b

res

sebp
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Stack and Dynamic Memg

add:
pushl %ebp
mov! %esp,%ebp
subl $4,%esp
mov| 8(%ebp),%eax
==> movl 12(%ebp),%edx
leal (Y%0edx,%eax),%ecx
movl %ecx,-4(%ebp)
mov! -4(%ebp),%edx
mov| %edx,%eax
jmp .L2
.align 4
L2:
mov! %ebp,%esp
popl Y%ebp

ret
B

)]

sebp

ret addr

X = a

)4 b

res

sebp

sesp

%ebp

%eax = x

tedx = y
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Stack and Dynamic Memc

— = — =
add: sesp
r = 15
pushl %ebp Sebp
movl %esp,%ebp Sebp
subl %4,%esp
movl 8(%ebp),%eax ret_addr
movl 12(%ebp),%edx b edx
X = a zecx = %e + %eax
leal (%edx,%eax),%ecx D(%rl,822,5) == %zl + $x2+S + D
< movl %ecx,-4(%ebp) y = b r = %ecx
mov! -4(%ebp),%edx %edx = r
.movl %edx,%eax res seax = %edx
imp .L2
J .p b = 13
.align 4
mov! %ebp,%esp
popl Y%ebp sebp
re t Seoul National University
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Stack and Dynamic Memor

ABNS 0|25 HA Y (4)

—_— = o =
add: +— ¥esp
r = 15
....... -— %ebp
....... %ebp
jmp .L2 ret addr
align 4
L2 g X = a
movl %ebp,%esp y =b
popl %ebp
ret res
b = 13
a =2
sebp
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Stack and Dynamic Memor

ABNS 0|25 HA Y (4)

_— 1= O - =
add:
....... «— %esp, %ebp
....... %ebp
jmp .L2 ret addr
lign 4
L2: o o c
—> movl %ebp,%esp y =b
popl %ebp
b = 13
a =2
sebp
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Stack and Dynamic Memor

ASIS 0|88 B B

= (4)

add:

L2:

movl %ebp,%esp

—> popl %ebp
ret

ret addr

- sesp

X = a

)4 b

res

o
I

13

sebp

<« 3ebp
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Stack and Dynamic Memory

H =2} Stack (5)

add:
jmp .L2 .
.align 4 _ | vesP
X =
L2:
movl %ebp,%esp y =b
popl %ebp
—> flet res
b =13
a =2
<« %ebp
sebp
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Stack and Dynamic Memor

AEBHS 0|28 B4 Y (5)

_— = O - =
main:
- 3eSsp
addl $8,%esp T
movl %eax,%eax y = b
mov! %eax,-12(%ebp)
L1: res
0 0
mov! %ebp,%esp W= s
popl %ebp
ret a =2
<« 3sebp
sebp
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Stack and Dynamic Memor

ASIS 0|88 B4 BEY (5)

main:

—> addl $8,%esp
mov| %eax,%eax

movl %eax,-12(%ebp) «— %esp
L1 res
movl %ebp,%esp b= 13
popl %ebp
ret a=2
<« 3ebp
sebp
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Stack and Dynamic Memor

ASIS 0|88 B4 BEY (5)

main:

addl $8,%esp
{ movl %eax,%eax

movl %eax,-12(%ebp) «— tesp
L1 res = 15
0 0
movl %ebp,%esp b= 13
popl %ebp
ret a =2
<« 3ebp

sebp
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AEES 0lEeHe 23 (5

main:

addl $8,%esp
movl %eax,%eax
movl %eax,-12(%ebp)

L1

——> movl %ebp,%esp
popl %ebp
ret

<« %esp, $ebp

sebp
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AEBHS 0|28 B4 Y (5)

main:

addl $8,%esp

movl %eax,%eax

movl %eax,-12(%ebp)
L1

movl %ebp,%esp
——> popl %ebp

ret
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