Plain Object

#include <iostream>
class A
{
public:
A() : w(l), v(2) { g =80; chl = 'U'; ch2 = 'V'; ch3 = 'a';}
~A() {}

void foo () {
std::cout << "A::foo " << this << " " <K< w << std::endl;
}

void quux() {};

void quuux(int a) {
std::cout << "A::quuux " << this << " " <K w << " " << a << std::endl;
}

private:
int w, v;
char chl, ch2, ch3;
double qg;
}i
int main(int argc, char **argv)
{
A *a = new A();
// private members are inaccessible outside the class...
// std::cout << a->w << " " << a->v << std::endl;
// ...but they're still there if you know where to look
// beginning of an instance of A looks the same an array of two ints
std::cout << ((int *)a)[0] << " " K< ((int *)a)[l] << std::endl;
// for other fields we do the pointer arithmetic in bytes an coerce the
// compiler into reading the right type from the resulting address
std: :cout << *((double *) ((char *)a + 16)) << std::endl;

delete a;

}
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virtual

class A

{

public:
A() : w(l), v(2) {}
virtual ~A() {}

virtual void foo () {
std::cout << "A::foo " << this << " " << w << std::endl;
}

virtual void quux() = 0;

virtual void quuux(int a) {

std::cout << "A::quuux " << this << " " <K w << " " << a << std::endl;
}
private:
int w, v;

};

class B : public virtual A
{
public:

B() { x =3; 1}

~B() {}

void foo () {
std::cout << "B::foo " << this << " " << x << std::endl;
}

virtual void bar () {

std::cout << "B::bar " << this << " " << x << std::endl;
}
void quux() {
std::cout << "B::quux " << this << " " << x << std::endl;
}
private:
int x;

}:

class C : public virtual A
{
public:

cO) {y=4;1

virtual void baz () {

std::cout << "C::baz " << this << " " << y << std::endl;
foo();
quux () ;
}
private:
int y;
};

class D : public B, public C
{
public:

D() { z=25;1
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virtual void quux() {
std::cout << "D::quux "

<< this <<
}

private:
int z;

};

int main(int argc, char **argv)
{
D

*d new D();

// no pointer adjustment
d->bar() ;

d->quux () ;

// pointer adjustment
d->baz () ;

d->quuux (1) ;

delete d;

An instance of D

" << z << std::endl;

(gdb) x/12xw d

—_—

0x401310 <_ZTV1D+32>::kr0x0000000000400d49
0x401320 <_ZTV1D+48>:p:»p0x000000000040116
Its C vtable

(gdb) x/8xg 0x401330

0x401330 <_ZTV1D+64>: 0x000000000000001 \
0x401340 < _ZTV1D+80>: 0x00000000004015f
0x401350 < ZTV1D+96>: 0x00000000004011dgp:~p

+ho ke

0x401360 < ZTV1D+112>:
Its A vtable

(gdb) x/8xg 0x401378
0x401378 <_ZTV1D+136>:
0x401388 < _ZTV1D+152>:
0x401398 < ZTV1D+168>:
0x4013a8 < ZTV1D+184>:

0x000000000000000

OxfEfffffffffffffel
0x00000000004015£0
0x000000000040121d5(. %
OXOOOOO000004011509V*

(gdb) x/li 0x00000000004015£0
0x4015£0 <_ZTI1D>: test $0x1d, %al
(gdb) x/1i 0x0000000000400d30
0x400d30 <B::foo()>: push $rbp
(gdb) x/1i 0x0000000000400d98
0x400d98 <B::bar()>: push $rbp
(gdb) x/1i 0x00000000004010fe
0x4010fe <D::quux()>: push $rbp
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0x61l4eal: IOXOO401308vLLL 0x00000000\\ 0x00000003 X 0x00000000l

0x614eb0: L10x00401348VLL& OXOOOOOOORA \ 0x000000041ﬂ 0x00000005 %
1

0x61l4ecO: Ale00401390\45Q* 0x00000000 0x00000001 v, 0x00000002y|

Its B vtable

(gdb) x/8xg 0x4012f£0 B)A adjsiwunt Lb

0x4012£f0 < ZTV1D>: 0x0000000000000020 0x00000000 0006000

0x401300 < ZTV1D+16>: 0x00000000004015£( 0x0000000000400d30 11" Yo

0x00000000004010£fe D't yuy
0x00000000004011ec p-.p

(vl
OxfEffFFffFFFFEFFO
0x0000000000400eaa Cc::but
0x0000000000401217 p:i~D #hoak
OXEELEELEEELEELLR0 (( b

overndlen 1a ¢
lok vp &g wamber of A)

A Suhole
Oxffffffffffffffel
0x00000000004011e0 piap thual
0x0000000000400d8e g:: o thwnk
0x0000000000400c204:vw,



(gdb) x/1i
0x401166
(gdb) x/1i
0x40llec
(gdb) x/1i
0x400eaa
(gdb) x/2i
0x4011da
0x4011lde
(gdb) x/2i
0x401217
0x40121b
(gdb) x/3i
0x4011le0
0x401le3
0x401le7
(gdb) x/3i
0x40121d
0x401220
0x401224
(gdb) x/3i
0x400d8e
0x400d91
0x400d95
(gdb) x/3i
0x40115c
0x40115f
0x401163
(gdb) x/1i
0x400c20
(gdb) x/80i

0x400a48
0x400a4c
0x400a50
0x400a53
0x400a57
0x400a5a
0x400a5d
0x400a5f
0x400a63
0x400a66
0x400a6a
0x400a6d
0x400a71
0x400a74
0x400a76
0x400a7a
0x400a7e
0x400a82
0x400a86
0x400a89
0x400a8c
0x400a8e
0x400a92
0x400a95
0x400a99
0x400a9c
0x400a9f
0x400aa3
0x400aa6
0x400aaa
0x400aad
0x400abl
0x400ab4

A _AanA_1 ™

0x0000000000401166
<D::~D()>: push %rbp
0x00000000004011ec
<D::~D()>: push srbp
0x0000000000400eaa
<C::baz()>: push $rbp
0x00000000004011da

< _ZThnlé NI1DD1lEv>: sub
< _ZThnlé NI1DD1Ev+4>:
0x0000000000401217
<_ZThnl6_NI1DDOEv>: sub

<_ZThnl6_NI1DDOEv+4>:
0x00000000004011e0

< _ZTv0_n24 N1DD1Ev>:

< _ZTv0_n24 NIDD1Ev+3>:

< _ZTv0_n24 NIDD1Ev+7>:
0x000000000040121d

< _ZTv0_n24 N1DDOEv>:

< _ZTv0_n24 N1DDOEv+3>:
<_ZTv0_n24 NI1DDOEv+7>:
0x0000000000400d8e

< _ZTv0 _n32 N1B3fooOEv>:

< _Z2Tv0_n32 N1B3fooEv+3>:
< _ZTv0_n32 N1B3fooEv+7>:
0x000000000040115¢c

< ZTv0_n40_N1D4quuxEv>:

< _ZTv0_n40 N1D4quuxEv+3>:
< _ZTv0_n40 N1D4quuxEv+7>:
0x0000000000400c20
<A::quuux(int)>:
main

push

<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,
<main (int,

——— 2 s

char**)+66>:
char**)+70>:
char**)+74>:
char**)+77>:
char**)+81>:
char**)+84>:
char**)+87>:
char**)+89>:
char**)+93>:
char**)+96>:
char**)+100>:
char**)+103>:
char**)+107>:
char**)+110>:
char**)+112>:
char**)+116>:
char**)+120>:
char**)+124>:
char**)+128>:
char**)+131>:
char**)+134>:
char**)+136>:
char**)+140>:
char**)+143>:
char**)+147>:
char**)+150>:
char**)+153>:
char**)+157>:
char**)+160>:
char**)+164>:
char**)+167>:
char**)+171>:
char**)+174>:

R N I e L L
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$0x10,%rdi

Jjmp 0x401166 <D::~D()>
$0x10,%rdi

jmp 0x40llec <D::~D()>

mov (%$rdi) ,%rl0

add -0x18 (%rl0) ,%rdi

jmpgq 0x401166 <D::~D()>

mov (%$rdi) ,%rl0

add -0x18 (%rl0) ,%rdi

Jjmp 0x40llec <D::~D()>

mov (%$rdi) ,%rl0

add -0x20(%rl0) ,%rdi

jmp 0x400d30 <B::foo()>

mov (%rdi) ,%rl0

add -0x28 (%rl0) ,%rdi

Jmp 0x4010fe <D::quux()>
$rbp

mov -0x20 (%rbp) ,$rdx

mov -0x20 (%rbp) ,$rax

mov (%$rax) ,%rax d h;Lk((>
add $0x8, srax

mov (%$rax) ,%rax

mov $rdx, $rdi

callg *%rax i

mov -0x20 (%rbp) ,$rax —

mov (%$rax) ,%rax

add $0x10, %rax

mov (%rax) ,%rax o(-> i)WYB
mov -0x20 (%rbp) , $rdx

mov $rdx, $rdi

callg *%rax —

mov -0x20 (%rbp) ,$rax

lea 0x10 ($rax) , %$rdx add |f b adjost DC
mov -0x20 (%rbp) , $rax

mov 0x10 (%rax) ,%rax d —>l,,\1()
mov (%rax) ,%rax

mov $rdx, %$rdi

callg *%rax

mov -0x20 ($rbp) ,%rax - 5t 4

mov (%rax) ,%rax ahw whbl f-lr
sub $0x18, srax allsof el b A
mov (%$rax) ,%rax 9¢°#“+,(A
mov $rax, $rdx Save

mov -0x20 (%rbp) ,3rax |%+ 4

add  %rax,$rdx add saved offgt bA
mov -0x20 (%rbp) , $rax

mov (%$rax) ,%rax 1"7iuuvxc|)
sub $0x18,%rax

mov (%rax) ,%rax

mov %rax,srcx



0x400aad <main(int, char**)+167>: sub $0x18, %rax

0x400abl <main(int, char**)+171>: mov (%$rax) ,%rax
0x400ab4 <main(int, char**)+174>: mov $rax,srcx
0x400ab7 <main(int, char**)+177>: mov -0x20 (%rbp) ,$rax
0x400abb <main(int, char**)+181>: add $rcx,srax
0x400abe <main(int, char**)+184>: mov (%$rax) ,%rax
0x400acl <main(int, char**)+187>: add $0x20,%rax
0x400ac5 <main(int, char**)+191>: mov (%$rax) ,%rax
0x400ac8 <main(int, char**)+194>: mov $0x1,%esi
0x400acd <main(int, char**)+199>: mov $rdx, $rdi

0x400ad0 <main(int, char**)+202>: callg *%rax
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