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#include <stdio.h>
#include <stdint.h>

uint64_t arrayl[3] = {
0x01234567/89ABCDEF,
OxAABBCCDD99887766,
0x1111222233445566

&

int main()
{
printf("&array = %
for(int i = 0; i
printf("&arr

', &array);
i++)

p\n’
3;
%d] = %p\n", i, &arrayl[il);

<
ay [



0[0[010
0010:
0020:
0030:
0040:
0050:
0060:
0070:

na FEEQ“E&

EF

CD

AB

89

o/

45

23

01




|:|E'|‘== HE;"‘E'“E&

o IEEM =I5 EEZE—1E byte B9 address

» HCHEEY @ EEEN—Fmnigm F—Erx=

o WRIEFEBIZE char * 7 ZMIGF LI —



CPU BYZE(E

Memory CPU




H1F2% (Register)
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401560:
401561:
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rbp

rop, rsp

rsp,0x20

401710 <__main>
rcx, [rip+0x2a8c]
402c40 <puts>
eax,0x0

rsp,0x20

rbp
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push rop

mov rop, rsp
sub rsp,0x20
call 401710
lea rcx, [rip+@x2a8c]
call 402c40
mov eax,0x0
add rsp,0x20
pPOp rbp

ret

AF]

T
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push(rbp);

rop = rsp;

rsp —= 0x20;
f_401710();

rcx = rip + 0x2a8c;
f 402c40();

eax = 0;

rsp += 0x20;

pop (&rbp) ;

return;
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add rax, rbx rax += rbx;

sub rbx, rsp rox —= rsp;

inc qword ptr [rax+4] ++ x(uint64_tx) (rax+4);
xor ecx, dword ptr [rax] ecx ”= x(uint32_tx)rax;
mov rax, 1 rax = 1;

mov rdi, rdx rdi = rdx;

mov byte ptr [rcx], al x(charx)rcx = al;

mov ax, word ptr [rdi+3] ax = *x(shortx)(rdi+3);
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push rax sub rsp, 8
mov gword ptr [rspl, rax

pop rax mov rax, qword ptr [rsp]
add rsp, 8
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jmp $addr
jmp gword ptr [rax+8]

call $func

ret

HEE=(?)

mov rip, %$addr
mov rip, qword ptr [rax+8]

push $NEXT _INSTRUCTION
jmp $func

pop rip
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e je: Jump 1if Equal
e jne: Jump 1f Not Equal
® jg: Jump 1if Greater

e jl: Jump 1f Lower
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A =h==
:%EIZIDEH:

cmp rax, 5

je 1s_five
call not_five
jmp end
1s_five:

call five
end:

=
if (rax == 5)
goto 1s_five;
not five();
goto end;
1s_five:
five();
end:
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A =h==
:%EIZIDEH:

cmp rax, 5

je 1s_five
call not_five
jmp end
1s_five:

call five
end:
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if (rax !'= 5)

{

not five();
} else {

five();

}
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A =h==
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cmp rax, 5

je 1s_five

Jg greater_five
call not_five
jmp end
greater_five:
call six_or_more
1s_five:

call five

end:

T
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if (rax == 5)

{

five();
else if (rax > 5)

six _or _more();
five();

else {

not five();
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mov rcx, 0
mov rax, 0
counter:
cmp rax,
jg end
1nC rax
add rcx, rax
jmp counter
end:

Oxa

E3 R i b

rcx =
Ffax =

while (rax <= 10)

{

T
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0;
0;

rax++,
rCX += rax,
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Function Call

+ CALL / RET {5 R EHMEFE
- EMEEBMTE RAX
- R[OIAYEFE > FI SIS > BB AR

- [%8 . Stack / Queue ?




Stack vs Queue

PRINGLES is a trademark of Pringles LLC.



Stack vs Queue

Credit to @arenamontanus on flickr.com



https://www.flickr.com/photos/arenamontanus/1777737444
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Function Call

Assembly Stack

> 0040: call 0080
P045: add rax, 1

0080: push 1
0082: pop rax

PO83: 1nc rax
0084: ret > Ffff



Function Call

Assembly Stack

P040: call 0080
P045: add rax, 1

> 0080: push 1
0082: pop rax
P083: 1nc rax > 0045
0084: ret Frff



Function Call

Assembly Stack

P040: call 0080
P045: add rax, 1

0080: push 1
> Q082: pop rax > 0001
P083: 1nc rax 0045

0084: ret Ffff



Function Call

Assembly Stack

P040: call 0080
P045: add rax, 1

0080: push 1
P082: pop rax 0001
> Q083: 1nc rax > 0045

0084: ret Ffff



Function Call

Assembly Stack

P040: call 0080
P045: add rax, 1

0080: push 1
P082: pop rax 0001
PO83: 1nc rax > 0045

> 0084: ret Ffff



Function Call

Assembly Stack

P040: call 0080
> Q0045: add rax, 1

0080: push 1
P082: pop rax 0001
P083: 1nc rax 0045

0084: ret > Tfff



Calling Convention

- IR RIFETNRIEH R » B EEELS ?
- U2 x86 64 bits BYARIT » 32 bits :

7S _CERUE

- Windows

. 553 RCX, RDX, R8, RO » ELfth{RFF A M B

- Linux & Mac .

+ FEIX RDI, RSI, RDX, RCX, R8, R9 » EKkFMAtES




Calling Convention

il HERES
printf( mov rcx, $format
"d + %d = %d\n”, mov rdx, 1
1, 2, 3); mov r8, 2
mov r9, 3

call printf



