CS88 Lab 00 Worksheet
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How would we translate this to I1A32?
What should be on the stack?

int func(int a, int b, int c) {
return b+c;

int main() {
func (1, 2, 3):

Assume the stack initially looks like:

—>
main

—>
OXFFFFFFFF
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How would we translate this to IA327?
What should be on the stack?

main: func:
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How would we translate this to IA32?
What should be on the stack?

main: func:
1. push $3

2. pushS2
3. push$i1
4. call func

%eip (return address)
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How would we translate this to |1A327?
What should be on the stack?

main: func:

1. push S3 1. push %ebp

2. push S2 2. movl %esp, %ebp
3. push $1 (move %ebp up)
4

call func . subl SN, %esp
(if we needed
space)

caller’s %ebp.
%eip (return address)
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How would we translate this to I1A327?

What should be on the stack?

main: func:

1. push $3 1. push %ebp

2. push $2 2. movl %esp, %ebp
3. push$1 (move %ebp up)
4. call func 3. subl SN, %esp

we needed space)

Stack

ebp -> | caller’s %ebp.
%eip (return address)
1.
2

3

4. movl 12(%ebp), %eax
5. add 16(%ebn), %eax
6. leave

7. ret

Register Usage Conventions

eax, edx, ecx: caller saved registers:

if values needed by caller after call,
caller must save them to its frame prior
to call

ebx, esi, edi: callee saved registers:

callee must save these resisters values to
its frame before use, and restore the
saved values prior to returning to caller

* This is why you see functions
use eax, ecx, and edx (it doesn’t
have to save them to use them)

Stack in memory

Callee’s
local variables and

Saved eby, esi, edi values

saved (caller’s) ebp value

Return address (caller’s eip)
15t parameter value

2" parameter value

Caller’s
Local variables and

Saved eax, ecx, edx values




Example: translate to IA32

int main() { int sum(int x, int vy) {
int a, b; int res;
b = 10; res = xt+y;

a = sum(b,3); return res;

M(“%M)\}
)

Start with 1A32 code to call to sum

main:

# assume some main code

# and a at sebp-8, bat%ebp-12 | cpy Registers

%esp AN
%ebp \\

%eip: b: 10
as %

Example: translate to 1A32

int main () { int sum(int x, int y) {
int a, b; int res;
b = 10; res = xty;
a = sum(b,3); return res;
printf (“%d”,a); }

} (1) Push argument values on stack:

main: last arg value pushed first

# assume some main code

# and a at ¥ebp-8, b at $ebp-12 CPU Registers

push $3 N
push -12 (%ebp) N
N
%ebo | N\
%eip; N |b: 10
\ a: ??
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Example: translate to 1A32

sum (b, 3) ;
printf (“%d”,a);
}

main:
# assume some main code

# and a at $ebp-8, b at $ebp-12

push $3
push -12 (%ebp)
call sum

Example:

int main () {
int a, b;
b = 10;
a = sum(b,3);
printf (“%sd”,a);
}

main:
# assume some main code
# and a at $ebp-8,

push $3
push -12 (%ebp)
call sum

int sum(int x, int vy) {

int res;
res = xty;
return res;

}

(2) call sum function
(saves %eip, jmps to start of sum)

b at Sebp-12

CPU Registers
__Z
%esp — 10
3
%ebp. A
%eip: N [b: 10
\ a: ??
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translate to I1A32

int sum(int x, int y) {

int res;

res = xXtv;
return res;

saved %eip

CPU Registers /
e

%esp 10

%ebp. \ 3

%eip:
sum addr

b: 10
as 2?2
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Example: translate to IA32 (cont)

sum (int x,int y)

int res;
res = xX+v;

return res;

sum:

4

H=

int

{

sum:

func preamble
instructions

then sum function
body instructions

Now at 1St instruction in sum
but sum’s stack still needs set-up

Function Preamble Code

» finishes the job of setting up the
callee’s stack frame

* Comes before any instrs in the
function body

CPU Registers | | 7| saved %eip

%esp 10

3

%ebp. AN

%elp; b: 10
sum addr \ I
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Example: translate to IA32 (cont)

sum(int x.int v)

int res;
res = x+v;

return res;

pushl %ebp

movl %esp, %ebp

Function Preamble Code

(4) Change %ebp to point to sum’s

bottom of stack

saved %ebp
CPU Registers /] saved %eip
wesp / 10
%ebp < 3
. N
elp: b: 10
ag FE
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Example: translate to IA32 (cont)

?nt sum(int x.1int y) Function Preamble Code
int res; (5) Make space on the stack for sum’s
res = x+v; local variables (and spilled registers)
return res;

} Sum’ s
Function preamble code is often very generic locals &
every function beginning is: push, mov, sub saved regs

sum: saved %ebp

pushl %ebp -
CPU Register4 /] saved teip
movl %esp, %ebp 7
10
subl $20, %esp %ese. /
3
Why $20? %sbn,
Why not: enough space for local %eip:
variable and some saved register values i b: 10
@s Pe
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Example: translate to IA32 (cont)

int sum(int x.int v)

{ (6) Next, translates sum’s function body
int res; code and put return values in %eax
res = xty; (let’s say res is at %ebp -4)
return res;
}
sum: -
pushl %ebp cPu Reglsters// saved %ebp
movl %esp, %ebp %esp /
° A saved %eip
subl $20, %esp %ebp /|
movl 8 (%ebp), %eax e
addl 12(%ebp), %eax elp: 3
movl %eax, -4 (%ebp) %eax:
b: 10
a: ?27?
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Example: translate to IA32 (cont)

int sum(int x.,int vy)

{

int res;
res = xtv

return res;

}

sum:
pushl %ebp
movl %esp, %ebp
subl $20, %esp
movl 8 (%ebp), %eax
addl 12 (%ebp), %eax
movl %eax, -4 (%ebp)
leave

(it is already there)

/

CPU Registers

%esp 'é

%ebp. (

NI N

2

%eip: )

g

%eax: 13

(leave: %esp € %ebp and pops %ebp)

Next, translates return from sum:
(7) put return value in %eax

(8) restore caller’s frame (mostly)

saved %ebp

saved %eip

10
3
b: 10
a: ??

Example: translate to |1A32 (cont)

int sum(int x.int vy)

{

'_l.
+

n resy;
res = Xty

return res;

}

sum:
pushl %ebp
movl %esp, %ebp
subl $20, %esp
movl 8 (%ebp), %eax
addl 12 (%ebp), %$eax
movl %eax, -4 (%cbp)
leave
ret

Next, translates return from sum:
(9) return to caller:

Pop the return addres (saved

%eip) into %eip

CPU Registers

%esp. ~

%ebp. \

7/

(return addr)

. \
%eip:
etu \

%eax: 13
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saved %eip
(return addr)

T~
N

3

b: 10
a: 272
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Example: translate to IA32 (cont)

int main () {
int a, b;
b = 10;
a = sum (b, 3);
printf (“"sd”.a);

}

main:
# ... assume some main code CPU Registers
# and a at $ebp-8, b at $ebp-12 %esp -
pushl $3 3

pushl -12 (%ebp)
call sum

Now we are back in main, what
do we need to do?

(10) Get rid of parameter space on
top of stack
(11) Store return value in a

%ebp N

%eip: \

(return addr)

b: 10
\ a: ?27?
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%eax: 13

Example: translate to IA32 (cont)

int main() {
int a, b;
b = 10;
a = sum(b,3);
printf (“sd”,a);
}
main:

# ... assume some main code

# and a at $ebp-8, b at $ebp-12

pushl $3

pushl -12 (%ebp)
call sum

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

Now we are back in main, what
do we need to do?

(10) Get rid of parameter space on
top of stack
(11) Store return value in a

CPU Registers
_—7| 10

%esp ‘<

3
%ebp N \
%eip: \ b: 10

a: 13
Y%eax: 13
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