C++ Class Implementation



struct MyStruct

{
int myInt;
double myDouble;
char *myCString

} i



struct MyStruct

{ Offset 0
int myInt;
double myDouble; Offset 4
char *myCString
Offset 8

}

Offset 12




struct MyStruct

{ Offset 0 myInt
int mylInt; Offset 4
double myDouble; D b1
char *myCString Ly O =
Offset 8

}

offset12 | myCString

MyStruct* mc = new MyStruct;
mc->myCString = "This 1s a string!"



?truct MyStruct Offset 0 myInt

int myInt;
double myDouble;
char *myCString

}

Offset 4

myDouble
Offset 8

offset12 | myCString

MyStruct* mc = new MyStruct;
mc->myCString = "This 1s a string!"

Implementation

1. Go to the location pointed at by mc.
2. Go forward 12 bytes.

3. Store a pointer to "This 1s a string!"



class MyClass

{

public:
int myInt;
double myDouble;
char *myCString

} i



class MyClass

{ Offset O
public:
int myInt; Offset 4
double myDouble;
Offset 8

char *myCString

}
Offset 12




c{:lass MyClass Offset 0 myInt

pUb;lC: Offset 4
int myInt; D h1
double myDouble; myboub.le
Offset 8

char *myCString

& Offset12 | myCString

MyClass* mc = new MyClass;
mc->myCString = "This 1s a string!"



c{:lass MyClass Offset 0 myInt

pUb;lC: Offset 4
int myInt; D h1
double myDouble; myboub.le
Offset 8

char *myCString

}

offset12 | myCString

MyClass* mc = new MyClass;
mc->myCString = "This 1s a string!"
Implementation

1. Go to the location pointed at by mc.
2. Go forward 12 bytes.
3. Store a pointer to "This 1s a string!"



class Base

{

public:
int myInt;
double myDouble;
char *myCString

} i

class Derived: public Base
{
public:

int dInt;

double dDouble;

};



class Base

{ Offset 0 my Int
pUb;lC: Offset 4
int myInt; D h1
double myDouble; mybouble
Offset 8

char *myCString

& Offset12 | myCString

class Derived: public Base

{ Offset 16 dInt
public:

int dInt; Offset 20

double dDouble; dDouble

o Offset 24




class Base

{ Offset 0 my Int
pUb;lC: Offset 4
int myInt; D h1
double myDouble; mybouble
Offset 8

char *myCString

& Offset12 | myCString

class Derived: public Base

{ Offset 16 dInt
public:

int dInt; Offset 20

double dDouble; dDouble

o Offset 24




class Base

{ Offset 0 my Int
pUb;lC: Offset 4
int myInt; D h1
double myDouble; mybouble
Offset 8

char *myCString

& Offset12 | myCString

class Derived: public Base

{ Offset 16 dInt
public:

int dInt; Offset 20

double dDouble; dDouble

o Offset 24




class Base

{ Offset 0 my Int
pUb;lC: Offset 4
int myInt; D h1
double myDouble; mybouble
Offset 8

char *myCString

& Offset12 | myCString

class Derived: public Base

{ Offset 16 dInt
public:

int dInt; Offset 20

double dDouble; dDouble

o Offset 24




class Base

{

public:
int myInt;
double myDouble;
char *myCString

} i

class Derived: public Base

{

public:
int dInt;
double dDouble;

};

Rase* mc = new Derived;

mc->myCString = "This is a string!"

Offset O

Offset 4

Offset 8

Offset 12

Offset 16

Offset 20

Offset 24

myInt

myDouble

myCString

dInt

dDouble




class Base Offset 0

{

public:

int myInt; Offset 4

double myDouble;

char *myCString Offset 8
} i

Offset 12

class Derived: public Base
{ Offset 16
public:

int dInt; Offset 20

double dDouble;
¥ Offset 24
Base* mc = new Derived;
mc->myCString = "This is a string!"
Implementation

myInt

myDouble

myCString

dInt

dDouble

1. Go to the location pointed at by mc.

2. Go forward 12 bytes.

3. Store a pointer to "This 1s a string!"




class MyClass
{
public:
vold myFn (1nt myInt);
private:
int myInt;
double myDouble;
char *myCString
} i



c{:lass MyClass Offset 0 myInt
public: | Offset 4
void myFn (int myInt) ; bl
private: Offset 8 mybou .
int myInt; >
double myDouble; :
char *myCString Offset 12 myCString

}



?lass MyClass Offset 0

public:
vold myFn (int myInt); Offset 4
private:
int myInt; Offset 8
double myDouble;
Offset 12

char *myCString
b

MyClass* mc = new MyClass;
mc->myFn (137) ;

myInt

myDouble

myCString




?lass MyClass Offset 0

public:
vold myFn (int myInt); Offset 4
private:
int myInt; Offset 8
double myDouble;
Offset 12

char *myCString
b

MyClass* mc = new MyClass;

mc->myFn (137) ;

Implementation
myFn (mc, 137);

myInt

myDouble

myCString




?lass MyClass Offset 0

public:
vold myFn (int myInt); Offset 4
private:
int myInt; Offset 8
double myDouble;
Offset 12

char *myCString
b

MyClass* mc = new MyClass;
mc->myFn (137) ;

Implementation

myInt

myDouble

myCString

myFn (mc, 137); // Just a regular function call!




class MyClass
{
public:
vold myFn (1nt myInt);
virtual void vEn();
private:
int myInt;
double myDouble;
char *myCString
I



class MyClass
{
public:
vold myFn (i1nt myInt);
virtual void vEn();
private:
int myInt;
double myDouble;
char *myCString
I

Offset O

Offset 4

Offset 8

Offset 12

Offset 16

myInt

myDouble

myCString




class MyClass
{
public:
vold myFn (i1nt myInt);
virtual void vEn();
private:
int myInt;
double myDouble;
char *myCString
I

Offset O

Offset 4

Offset 8

Offset 12

Offset 16

myInt

myDouble

myCString

What's this Vtable™ thing?



myInt vEn

myDouble

myCString |

Code for MyClass: : vEn

1w $al0 12(Stl)
SW Sal0 4 (Ssp)
addiu $sp S$sp 4
Jal strcmp

bnez svO0 1f labl




myInt

myDouble

myCString

Virtual Function Table
(VTable)

vVEn

-

Code for MyClass: : vEn

1w Sa0 12(S$tl)
SW Sa0 4 (Ssp)
addiu $sp S$sp 4
Jal strcmp

bnez Sv0 1f labl




class MyClass
{
public:
vold myFn (i1nt myInt);
virtual void vEn();
private:
int myInt;
double myDouble;
char *myCString
I

Offset O

Offset 4

Offset 8

Offset 12

Offset 16

myInt

myDouble

myCString




class MyClass
{
public:
vold myFn (i1nt myInt);
virtual void vEn();
private:
int myInt;
double myDouble;
char *myCString

};

MyClass* mc = new MyClass;
mc—->vikn () ;

Offset O

Offset 4

Offset 8

Offset 12

Offset 16

myInt

myDouble

myCString




(oos tehess woes | Veabler

public:
void myFn (int myInt); Offset 4 mylInt
virtual void vEn();
' . Offset 8

private:
int myInt; myDouble
double myDouble; Offset 12
char *myCString |

b Oftset16 | MyCSTring

MyClass* mc = new MyClass;
mc—->vikn () ;

Implementation

1. Go to the object pointed at by mc.

2. Go to the vtable.

3. Look up which version of vFn to call.
4. Call wvFn (mc)
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