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/1 Copying an object froma base class pointer.
/] George F. Riley, Ceorgia Tech, Fall 2009
/] ECE3090

/1 Sonetinmes, we need to nake a copy of an object
/1 when we have a pointer or a reference to a base cl ass

/1 of the object. |It’'s not obvious howto do this correctly
/1 as the sinple solutions are not sufficient.
11

/1 This exanpl e denponstrates the use of an object
/1 cloning method that solves this problem nicely.

#i ncl ude <i ostreanr
usi ng nanmespace std;

/1 Define a virtual base class for clonable objects.

cl ass C onabl eoj ect

{

public:
/1 Define a pure virtual function called "Cl one" nmethod that returns
/1 a copy of itself
virtual C onabl eObject* Cl one() const = 0;

I

/1 Define a base class derived from C one

cl ass Base : public C onabl eObject

{

public:

/1 Al subclasses of Base nust define PrintMe (for debuggi ng)
virtual void PrintMe() const = O;

I

/1 Make two distinct subcl asses of Base, called A and B
class A : public Base

{
public:
A(int);
A(const A&); /1 Copy constructor
voi d PrintMe() const; // Print the object for debuggi ng
Cl onabl etbj ect* C one() const; /1 Make a clone of the object
public:
int a;
}s
class B : public Base
{
public:
B(int);
B(const B&); /'] Copy constructor
voi d PrintMe() const; [// Print the object for debuggi ng
Cl onabl ebj ect* C one() const; /1 Make a clone of the object
public:
int b;
b

Program objectcloning.cc



57
58
59
60
61
62
63

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

85
86
87
88
89
90
91
92
93

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112

/1 Inplenmentation of A
A A(int al)
a(al)
{
}
A:: A(const A& ol d)
a(ol d. a)
{ /'l Copy constructor
}
void A :PrintMe() const
{
cout << "Hello fromA ais " << a << endl;
}
Cl onabl ebj ect* A::Cl one() const

{ // Return a copy of this A
return new A(*this);

}
/1 I'nplenentation of B
B::B(int bl)
b(bl)
{
}
B: : B(const B& ol d)
b(ol d. b)
{ Il Copy constructor
}
void B::PrintMe() const
{
cout << "Hello fromB, bis " << b << endl;
}
Cl onabl ethj ect* B::Clone() const

{ // Return a copy of this B
return new B(*this);

}

/1 Subroutine "Sub" has a reference to the Base class as a paraneter
voi d Sub(const Base& base)
{
/'l For some reason, Sub needs a copy of the object passed as a paraneter
/1l However, class "Base" is a virtual base class (due to the PrintM nethod)
/1 and no objects of class Base can be created. Further, the copy
/1 must be either and A or a B, depending on the type of the object
/1 passed by the caller. The "d one" function solves the problemnicely.
Base* ¢ = (Basex)base. d one();
c->PrintMe(); // Print the new object for debugging

Program abjectcloning.cc (continued)
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int main()
{
/1l Create an A and B obj ect
A a(1);
B b(2);
// Call the Sub nethod with a and b. Both are valid
/1 Sub since they are subcl asses of Base.
Sub(a);
Sub(b);
}
/1 Qutput fromthis programis:
// Hello fromA ais 1
// Hello fromB, bis 2

Program objectcloning.cc (continued)
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