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Ïðîáëåìà

class MyArray {

private:

int *array;

...

};

class scoped_ptr {

private:

GaussNumber *ptr;

...

};

I Êëàññû ðàñ÷èòàíû òîëüêî íà îäèí òèï äàííûõ

I Íîâûé òèï ïîòðåáóåò ñîçäàíèå íîâîãî êëàññà �âðó÷íóþ�

I Êàê ìîæíî ýòî èñïðàâèòü?
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Ðåøåíèå â ñòèëå C. Ïðåïðîöåññîð.

Ïóñòü êëàññû äëÿ êàæäîãî íîâîãî òèïà ãåíåðèðóåò ïðåïðîöåññîð c
ïîìîùüþ ìàêðîñîâ.

//MyArray.h

#define MyArray(TYPE) class MyArray_ ## TYPE { \

private: \

TYPE *array; \

size_t size; \

public: \

TYPE get(size_t index) { \

return array[index]; \

} \

};

I \� ïåðåíîñ ñòðîêè â ìàêðîñå

I ## � êîíêàòåíàöèÿ ñòðîêè è ïàðàìåòðà ìàêðîñà
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Ðåøåíèå â ñòèëå C. main.

//main.c

#include "MyArray.h"

MyArray(int);

MyArray(double );

int main() {

MyArray_int a;

MyArray_double b;

...

}

I âìåñòî MyArray(int) ïðåïðîöåññîð ïîäñòàâèò ïîëíûé òåêñò
ìàêðîñà, çàìåíèâ TYPE íà int.

I Ïðåïðîöåññîð
ïðîãðàììèñò è êîìïèëÿòîð âèäÿò ðàçíûé èñõîäíûé òåêñò
(ñîîáùåíèÿ îá îøèáêàõ êîìïèëÿöèè, îòëàäêà)
ïðåïðîöåññîð íå âûÿñíÿåò �ñìûñë� òîêåíà ïåðåä åãî çàìåíîé (int
TYPE)

I Q: a.cpp è b.cpp âêëþ÷àòþò �MyArray.h�. double de�nition?
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Ðåøåíèå â ñòèëå C++. Øàáëîííûé êëàññ.

//MyArray.h

template <typename T>

class MyArray {

private;

T *array;

size_t size;

public:

T& get(size_t index) {

return array[i];

}

...

};

ìîæíî âûíåñòè îïðåäåëåíèå ìåòîäîâ çà ïðåäåëû îáúÿâëåíèÿ êëàññà

//MyArray.h

template <class T>

T& MyArray <T>:: operator [] (size_t index){

return array[i];

}
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Øàáëîíû. main.

//main.cpp

#include "MyArray.h"

int main() {

MyArray < int > a;

MyArray < double > b;

MyArray < <MyArray <int > > c;

...

}

I Ïîäñòàíîâêó äåëàåò êîìïèëÿòîð, à íå ïðåïðîöåññîð

I Êîä øàáëîííîãî êëàññà (îáúÿâëåíèå è îïðåäåëåíèå) âñåãäà
ïîìåùàåòñÿ â çàãîëîâî÷íûé ôàéë. Q: À ïî÷åìó íåëüçÿ â cpp?

I Èíîãäà èõ ýñòåòè÷åñêèõ ñîîáðàæåíèé îáúÿâëåíèå ïîìåùàþò â
�MyArray.h�, à îïðåäåëåíèå â �MyArray_impl.h�

C++ 6 / 14



Øàáëîíû. main.

//main.cpp

#include "MyArray.h"

int main() {

MyArray < int > a;

MyArray < double > b;

MyArray < <MyArray <int > > c;

...

}

I Ïîäñòàíîâêó äåëàåò êîìïèëÿòîð, à íå ïðåïðîöåññîð

I Êîä øàáëîííîãî êëàññà (îáúÿâëåíèå è îïðåäåëåíèå) âñåãäà
ïîìåùàåòñÿ â çàãîëîâî÷íûé ôàéë. Q: À ïî÷åìó íåëüçÿ â cpp?

I Èíîãäà èõ ýñòåòè÷åñêèõ ñîîáðàæåíèé îáúÿâëåíèå ïîìåùàþò â
�MyArray.h�, à îïðåäåëåíèå â �MyArray_impl.h�

C++ 6 / 14



Øàáëîíû. main.

//main.cpp

#include "MyArray.h"

int main() {

MyArray < int > a;

MyArray < double > b;

MyArray < <MyArray <int > > c;

...

}

I Ïîäñòàíîâêó äåëàåò êîìïèëÿòîð, à íå ïðåïðîöåññîð

I Êîä øàáëîííîãî êëàññà (îáúÿâëåíèå è îïðåäåëåíèå) âñåãäà
ïîìåùàåòñÿ â çàãîëîâî÷íûé ôàéë. Q: À ïî÷åìó íåëüçÿ â cpp?

I Èíîãäà èõ ýñòåòè÷åñêèõ ñîîáðàæåíèé îáúÿâëåíèå ïîìåùàþò â
�MyArray.h�, à îïðåäåëåíèå â �MyArray_impl.h�

C++ 6 / 14



Øàáëîíû.

I template<typename T> è template<class T> ñèíîíèìû

I Äî c++11 ëó÷øå íå ïèñàòü MyArray¾MyArray<int¿:
êîìïèëÿòîð ïóòàåò ñî ñäâèãîì âïðàâî ¿.

I Äëèííîå îáúÿâëåíèå òèïà ìîæíî óêîðîòèòü
typedef MyArray< <MyArray<int> > MyArray2d;

I Ìåòîäû øàáëîííîãî êëàññà âñåãäà inline (Q: ïî÷åìó?)

Æàðãîí:

I T � øàáëîííûé ïàðàìåòð

I Èíîãäà ãîâîðÿò, ÷òî øàáëîíû ýòî �ïîëèìîðôèçì âðåìåíè
êîìïèëÿöèè�
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Åùå ïðèìåðû ìåòîäîâ.

//MyArray.h

template <typename T>

MyArray <T>:: MyArray(size_t s){

size = s;

array = new T [size];

}

//MyArray.h

template <typename T>

MyArray <T>& MyArray <T>:: operator =(const MyArray <T> &a){

...

return *this;

}
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Íåñêîëüêî øàáëîííûõ ïàðàìåòðîâ.

template <typename K, typename V>

class TreeItem {

private:

K key;

V value;

...

};
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Øàáëîííàÿ ôóíêöèÿ.

template <class T>

void swap(T &a, T &b){

T t(a);

a = b;

b = t;

}

int i = 10, j = 20;

swap <int >(i, j);
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Øàáëîííàÿ ôóíêöèÿ.

template <typename V>

void reverse(MyArray <V> & a){

V t;

for(size_t i = 0; i < a.size ()/2; ++i){

t = a.get(i);

a.set(i,a.get(a.size()-i -1));

a.set(a.size()-i-1,t));

}

}

Âûçîâ:

reverse <int >(a);
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Íåñêîëüêî øàáëîííûõ ïàðàìåòðîâ.

template <typename T, typename V>

void copy(MyArray <T> &a, MyArray <V> &b){

if (a.size() != b.size ()){

return;

}

for (size_t i = 0;i != a.size (),++i){

a.set(i,b.get(i))

}

Âûçîâ:

copy <int , double >(a,b);
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Âûâîä øàáëîííûõ ïàðàìåòðîâ.

MyArray <int > a;

MyArray <double > b;

copy(a, b);

reverse(b);

reverse(a);

I Êîìïèëÿòîð ìîæåò ïîíÿòü, êàêèå àðãóìåíòû ó øàáëîíà
ôóíêöèè, åñëè ñïèñîê ïàðàìåòðîâ ôóíêöèè îäíîçíà÷íî
èäåíòèôèöèðóåò íàáîð àðãóìåíòîâ øàáëîíà.

I ÄÇ, Q: à êîãäà êîìïèëÿòîð íå ìîæåò âûâåñòè (deduce)
øàáëîííûå ïàðàìåòðû? ïðèìåðû?
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ÎÎÏ vs Øàáëîíû

ÎÎÏ:

class Comparable{

virtual int compare(comparable* b)=0;

};

void nsort(Comparable ** m, size_t size ){}

Äëÿ ïðèìèòèâíûõ òèïîâ íàäî íàïèñàòü �îáåðòêó� (íàñëåäíèê
Comparable)
Øàáëîíû:

template < typename T >

void nsort(T* t,size_t size ){}

Äëÿ êàæäîãî òèïà áóäåò ñãåíåðèðîâàíà îòäåëüíàÿ ôóíêöèÿ.
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