VIACNASOBNE
DEDENIE



Priklad

class A {
int a;

class B {
int b;

class C : public A, public B {
int c;




Dosledok 1

Smernik na rozsirenu triedu uz nie je sucasne
smernikom na zakladnu triedu. (Smernik na typ
C nemoOze byt suCasne povazovany aj za
smernik na A aj na B).

Zmena typu smernika uz nie je len syntakticky
cukor (t.J. zmena interpretacie Cisla v ramci
kompilatora), ale vyzaduje vykonanie
aritmetickych operacii v run-time (generovanie
kodu).



Priklad

class A {
int a;

};

class B { ¢, pa
int b;
}; b
class C : public A, public B {
int c¢;

};

int main() {
A *pa; B *pb;
C c, *pc;
pc = &c;
pa = pc;
pb = pc;




Diamantovy problem

]
class A { A
int a;
}; B
class B : public A {
int b;
}; C
class C : public A {
int c;
}; D

class D : public B, public C {
int d;




Diamantovy problem

class A {

public:

};

class B

public:

};

class C

public:

};

class D

public:

};

int main()
D d4d;
d.b =1;
d.c = 2;
d.a = 3;

: public A {

: public A {

: public B, public C ({

int a;

int b;

int c¢;

int d4d;
{
: t.c: In function ‘int main()’:
// ok : 1.c:19:5: error: request for member ‘@’ is ambiguous
// ok  t.c:3:15: error: candidates are: int A::a
// chyba! : t.c:3:15: error: int A::a



Chceme skor diamantovy graf dedenia
—




Riesenie C++: virtualne dedenie (odvodenie)

]
class A { A
public: int a; B n
}i
class B : public virtual A { “
public: int b; C
}; a
class C : public virtual A ({
public: int c;
}i
class D : public B, public C {
public: int d;
int main() {
D d;
d.b =1; // ok n
d.c = 2; // ok
d.a = 3;

} . Obsahuije iba jedno 'a'.



virtualne dedenie (odvodenie): problem

class A {
public:
};

class B :
public:
};

class C :
public:
};
class D
public:
};

in

int a;

public virtual A {
int b;

public virtual A {
int c;

: public B, public C {

int d;
{
// ok
// ok

// ok e e s
: Kde je v D ulozena trieda C? :
&d; /[ 227 : Co bude smernik na C? :



Virtualne dedenie: ako na to

1
I

class A {
public: int a;

};

class C : public virtual A {
public: int c;

};

C

virtual base

object A pointer
(alebo offset)




Virtualne dedenie: ako na to

-
public: int a;

};

class B : public virtual A {
public: int b;
}i

class C : public wvirtual A {
public: int c;

};

class D : public B, public C {
public: int d;
};

-
S
=



Virtualne dedenie: skutocnost

! 1
class A { A i1?b@ka |
public: int a; ivaamyd1:

. ' + funkcii i

};

class B : public virtual A {
public: int b;
};

class C : public wvirtual A {
public: int c;

};

class D : public B, public C { v. base off: 20

public: int d;
}; v. base off: 12




Java a C# riesenie

Nepovolit viacnasobneé dedenie na triedach

Zaviest akysi okypteny tvar tried bez moznosti
definovat data a nazvat ho "interface" (interface
navyse nemoOze definovat metodu s telom, len
signatury metod su povolene)

Povolit formu viacnasobného dedenia (cez
kfuCove slovicko "implements") iba na
Interface-och.



Priklad Java interface

interface Ordered {
boolean isLessThan (Ordered x) ;

}

class Sortings {
static void quickSort (Ordered[] a) ({

ié.(a[i].isLessThan(a[j]))

}

class MyButton extends Button implements Ordered {
boolean isLessThan (Ordered x) { ... }

MyButton[] a = ...,
Sorting.quickSort(a) ;



Priklad C++ viachasobné dedenie
T e

class Ordered {
virtual bool isLessThan (Ordered *x) = O0;

}

class Sortings {
static void quickSort (Ordered *a) ({

ié.(a[i].isLessThan(&a[j]))

}
}

class MyButton : public Button, public Ordered {
virtual bool isLessThan (Ordered *x) { ... }

MyButton *a = ...;
Sorting: :quickSort(a);



Virtualne metody
|

class B {

public: 1int b;
virtual void fun() {printf("B::fun()") ;}
virtual void gun () {fun() ;}

};

class C : public B {
public: 1int c;
virtual void fun () {printf("C::fun()");}
};
: Zatial jednoduché dedenie,
: program by mal vypisat:

int main() {
C c; B *pb = &c;
pb->gun () ; o :
} D v eeaseeStersenarerrerarenar e e ennennnennen)



Reprezentacia v pamati (jednoduché dedenie)

class B {

public: int b;
virtual void fun() {...}
virtual void gun(){...}

};

class C : public B {
public: 1int c;
virtual void fun(){...}

};




Viacnhasobné dedenie a virtualne metody

class A {
public:
}s

int a;

class B {

public: 1int b;

virtual void fun () {printf("B::fun()");}

virtual void gun() {fun() ;}

};

class C :
public:

public A, public B {
int c;

virtual void fun () {printf("C::fun()");}

};

int main() {
C c; B *pb = &c;
pb->gun () ;

}

: Len sme pridali triedu, ktor ni¢
: nepredefinovala program by mal :
: stale vypisat:



Reprezentacia v pamati (jednoduché dedenie)

class B {

public: int b;
virtual void fun() {...}
virtual void gun(){...}

};

class C : public B {
public: 1int c;
virtual void fun(){...}

};




Reprezentacia v pamati

- ..

public: 1int a;

};

class B {

public: int b;
virtual void fun(){...}
virtual void gun(){...}

};

class C : public A, public B {
public: int c;
virtual void fun(){...}

};

int main() { Vyvola C::fun, ale ta oCakava ako
C c;  implicitny parameter smernik na C

B *pb = &c;/i nie na B. Ako mam vediet kedy ho
pb->fun () ; ' zmenit a ako?

L e



Offset (delta), ktoré treba
pripocCitat k smerniku na

Re preze ntéC| a V pa matl objekt, aby sme ho konvertovali

na objekt prislusnej nadtriedy

class A {
public: 1int a;

};

class B {

public: int b;
virtual void fun(){...}
virtual void gun(){...}

};

class C : public A, public B {
public: int c;
virtual void fun(){...}
};
int main() {
C c;
B *pb = &c;
pb->fun() ;
}



Virtualne dedenie a virtualne metody
I

class B {

public: int b;
virtual void fun(){...}
virtual void gun(){...}

};

class C : public virtual B {
public: 1int c;
virtual void fun () {}

};

C*

delta




Zaver

Vyvolanie virtualne] metody vyzaduje dodatocCny
pristup do pamate (a eventualne korekciu
smernika)

Pristup k premennej a vyvolanie virtualnej
metody cez virtualne dedenie stoji minimalne
jeden dodatocCny pristup do pamate. Toto

pravdepodobne plati aj pre vyvolanie metody z
Interfacu v Jave a C#.



"Dominacia" mien
I e

class A {
public: int x;

};

class B : public virtual A {
public: int x;

};
class C : public virtual A {
};
class D : public C, public B { o,
void fun() { : ? chyba :
} x T .2 alebo Aux ++ ;
’? alebo B::x ++

Yoo,



"Dominacia" mien
]

class A { S — :
public: int x; Ak triedavB yirtuélne rozs’iruje_ tri_edu
. i A, tak kazdé meno B::x "dominuje" :
} é e i
: menu A:Xx. Pripadna
1 ] b1; : 1 : nejednoznacnost’ sa riesi v
© as§ B ) public virtual A { : prospech dominujiceho mena. :

};

class C : public wvirtual A {
};

class D : public C, public B {
void fun () { o ————————
X ++; // == B::x ++ B X "dominuje" nad A: x

}
};



Virtual base class and casting
_

class A {
int a;

};

class B : public wvirtual A {

};
VOld fun (A *pa) { Chyba|POd|’aétandarduC++ .........................
B *pb; : nemozno konvertovat' pointer

b = (B * . z triedy ziskanej cez virtualne dedenie :
P = ) pa, (Reprezentacia v pamati vo vSeobecnosti
} : neobsahuje back pointer z A na B) :



Ale

class A {

int a;

virtual ~A() {}
}s

class B : public wvirtual A {

};

void fun(A *pa) {

B *pb;

pb = dynamic cast<B *>(pa);
}



Base and members Initializers syntax
—

class X : public A, public B {
int xx;
X(int a, int b) : A(a), B(b), xx(0) {}

b / 1 \

/ \

Vyvolanie konstruktora z A Inicializacia xx na O

Vyvolanie konStruktora z B




