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Stack unwinding - III

Âî âðåìÿ stack unwinding âûçûâàþòñÿ äåñòðóêòîðû!

f() {

MyArray a(100);

if (...) throw MyException (...);

} a.~ MyArray ()

g() {

Matrix m(10, 30);

f();

} m.~ Matrix ()

main() {

try {

g();

}

catch (...) { }

}
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Óòå÷êà ïàìÿòè

f() {

int *buffer = new int [n];

if( ... ) throw MyExcpetion (...);

delete [] buffer;

}

g() {

Person *p = new Person("Jenya", 36, true);

divide(c, e); // could throw exception

delete p;

}

Ïðè âîçíèêíîâåíèè èñêëþ÷åíèÿ ïîòîê óïðàâëåíèÿ äî delete íå
äîéäåò.
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Èäèîìà RAII

I �Èäèîìà � â äàííîì êîíòåêñòå � �òàê âñå äåëàþò =)�

I RAII � Resource Acquisition Is Initialization (�Âçÿòèå Ðåñóðñà
Äîëæíî Ïðîèñõîäèòü ÷åðåç Èíèöèàëèçàöèþ� èëè êàê-òî òàê)

I Âçÿòèå ðåñóðñà íóæíî �èíêàïñóëèðîâàòü� â êëàññ, ÷òîáû â
ñëó÷àå èñêëþ÷åíèÿ âûçâàëñÿ äåñòðóêòîð è îñâîáîäèë ðåñóðñ.

f() {

MyArray buffer(n);

if( ... ) throw MyExcpetion (...);

}

g() {

auto_ptr p(new Person("Jenya", 36, true )); // or
another smart ptr

divide(c, e); // could throw exception

}
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Èñêëþ÷åíèÿ â êîíñòðóêòîðå - I

Ïðîèçîøëî èñêëþ÷åíèå â divide, îáúåêò �íåäîñòðîåí�. Äåñòðóêòîðû ó
íåäîñòðîåííûõ îáúåêòîâ íå âûçûâàþòñÿ.

class PhoneBookItem {

PhoneBookItem(const char *audio , const char *pic) {

af = fopen(audio , "r");

pf = fopen(pic , "r");

divide(c, e); // could throw excpetion

f();

}

~PhoneBookItem () {

fclose(af);

fclose(pf);

}

};
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Èñêëþ÷åíèÿ â êîíñòðóêòîðå - II

Íàäî ïðåäóñìîòðåòü òàêóþ ñèòóàöèþ.

class PhoneBookItem {

PhoneBookItem(const char *audio , const char *pic) {

try {

af = fopen(audio , "r");

pf = fopen(pic , "r");

divide(c, e); // could throw excpetion

f();

}

catch(MyException& e) {

fclose(af);

fclose(pf);

throw e; //inform caller

}

}

...

};
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Èñêëþ÷åíèÿ â äåñòðóêòîðå - I

Ëîãè ïîñûëàþòñÿ íà ñåðâåð. Çà ýòî îòâå÷àåò îáúåêò networkLogger,
ìåòîäû êîòîðîãî ìîãóò áðîñàòü èñêëþ÷åíèÿ.

class PersonDatabase {

~PersonDatabase () {

// throws exception if server is unavailable.

networkLogger.log("Database is closed.");

...

}

};

f() {

PersonDatabase db;

if(...) throws MyException("Error: disk is full.")

}

I Èñêëþ÷åíèå îò networkLogger ìîæåò �ïîäìåíèòü� èñêëþ÷åíèå î
òîì, ÷òî �ìåñòà íà äèñêå áîëüøå íåò�, è ìû íå óçíàåì èñòèííóþ
ïðè÷èíó îøèáêè.

I Ïîýòîìó èñêëþ÷åíèÿ â äåñòðóêòîðàõ áðîñàòü çàïðåùåíî!
I Åñëè ýòî ïðîèñõîäèò, òî ïðîãðàììà àâàðèéíî çàâåðøàåòñÿ.
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Èñêëþ÷åíèÿ â äåñòðóêòîðå - II

Íàäî ïðåäóñìîòðåòü òàêóþ ñèòóàöèþ.

class PersonDatabase {

~PersonDatabase () {

try {

// throws exception if server is unavailable.

networkLogger.log("Database is closed.");

}

catch (...) { }//catch everything

}

};
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Ãàðàíòèè ïðè ðàáîòå ñ èñêëþ÷åíèÿìè

Ãàðàíòèè:

I îáÿçàòåëüñòâà ôóíêöèè (ìåòîäà) ñ òî÷êè çðåíèÿ ðàáîòû ñ
èñêëþ÷åíèÿìè

I äîêóìåíòàöèÿ äëÿ ïðîãðàììèñòà, ðàáîòàþùåãî ñ ôóíêöèåé
(ìåòîäîì)

Âèäû ãàðàíòèé:

I no throw guarantee � íå áðîñàåò èñêëþ÷åíèé âîîáùå

I basic guarantee � â ñëó÷àå âîçíèêíîâåíèÿ èñêëþ÷åíèÿ ðåñóðñû
íå óòåêàþò

I strong guarantee � ïåðåìåííûå ïðèíèìàþò òå æå çíà÷åíèÿ, ÷òî
áûëè äî âîçíèêíîâåíèÿ îøèáêè
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no throw

void strlen(const char *s) {

int count = 0;

while(*s != 0) {

s++; count ++;

}

return count;

}

void f() {

try {

strlen (...);

divide(a, b);

}

catch (...) { //catch everything

}

}
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basic guarantee

I Åñëè ïðîèçîéäåò èñêëþ÷åíèå, òî ïàìÿòü �òå÷ü� íå áóäåò, íî
èçìåíåííûå ýëåìåíòû array ñâîè çíà÷åíèÿ íå âîññòàíîâÿò.

class PersonDatabase {

MyVector <Person > array;

void process () {

auto_ptr <Person > p(new Person (...));

for(int i = 0; i < array.length; i++) {

int a = divide( rand(), rand() ); // could
throw exception

array[i]->setAge(a);

std::cout << p;

}

}

};

I Ôóíêöèè, â êîòîðûõ ìû â ýòîé ëåêöèÿõ ïðèìåíÿëè RAII,
îáåñïå÷èâàþò êàê ìèíèìóì basic guarantee.
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strong guarantee

Èäèîìà: copy-and-swap

class PersonDatabase {

MyVector <Person > array;

void process () {

auto_ptr <Person > p(new Person (...));

MyVector <Person > copy(array );

for(int i = 0; i < array.length; i++) {

int a = divide( rand(), rand() ); // could throw
exception

copy[i]->setAge(a);

}

array = copy;

}

};

C++ 12 / 19



Ïðèâåäåíèå òèïîâ â C. Âîñïîìèíàíèÿ.

Íåÿâíîå ïðèâåäåíèå (ìîæåò âûçâàòü warning, íî íå error).
Íî ìîæíî ñäåëàòü òàê: - Wall -Werror (âêëþ÷èòü âñå warnings,
òðàêòîâàòü èõ êàê îøèáêè).

void f(char *p);

int *pi = malloc (100 * sizeof(int));

f(p1);

int a = 65535;

char b = a;

ßâíîå (�ýòî íåñëó÷àéíî, ÿ òàê äåéñòâèòåëüíî õî÷ó)�:

int a = 5; int b = 6;

double c = a / (double)b;
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Ïðèâåäåíèå òèïîâ â C++. Âîñïîìèíàíèÿ.

Òðåáóåòñÿ ÿâíîå ïðèâåäåíèå äëÿ óêàçàòåëåé (êðîìå ïðèâåäåíèÿ ê
void* è êðîìå ïðèâåäåíèÿ ê áàçîâîìó êëàññó).

void* f();

int* pi = (int*)f();

// class B : public class A

void print(const A* p);

B b;

print(&b);

Äëÿ êëàññîâ:

class BigInt {

BigInt(int a); // from int

operator int (); // to int

BigInt(const Complex &); // from Complex

operator Complex (); // to Complex

};
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Ñ++: ñèíòàêñèñ äëÿ ÿâíîãî ïðèâåäåíèÿ.

Çà÷åì?Ïðîùå èñêàòü ñ ïîìîùüþ grep â êîäå. Áîëåå òî÷íî
âûðàæàåòñÿ íàìåðåíèå ïðîãðàììèñòà:

I ðàçíûå cast'û äëÿ ðàçíûõ ñëó÷àåâ (static_cast, reinterpret_cast,
cont_cast)

I êîìïèëÿòîð äåëàåò áîëåå òî÷íóþ ïðîâåðêó

static_cast (ïðèìèòèâíûå òèïû; êëàññû, ñâÿçàííûå íàñëåäîâàíèåì;
ïðèâåäåíèå ê void*; ïîëüçîâàòåëüñêèå ïðåîáðàçîâàíèÿ
BigInteger�>int).

int a = 65535;

char b = static_cast <char >(a);

// class B: public class A

void f(B *b);

A *a = new B();

f(static_cast <B*>(a));

char *pc = ...; int *pi = ...;

pc = static_cast <char*> pi; //error
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Ñ++: ñèíòàêñèñ äëÿ ÿâíîãî ïðèâåäåíèÿ.

reinterpret_cast (óêàçàòåëè ðàçíûõ òèïîâ).

void* f();

int* pi = reinterpret_cast <int*>(f());

char *pc = ...; int *pi = ...;

pc = reinterpret_cast <char*> pi; //ok

const_cast (äîáàâëåíèå/óäàëåíèå const; ëó÷øå íå èñïîëüçîâàòü)

char const *p1 = "Hello";

char *p2 = const_cast <char*>(p1);

p2[0] = 'h'; // undefined behaviour
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RTTI.

Òåõíîëîãèÿ RTTI (Run-Time Type Information):

I Îïåðàòîð dynamic_cast îñóùåñòâëÿåò áåçîïàñíîå
ïðåîáðàçîâàíèå óêàçàòåëÿ íà áàçîâûé êëàññ â óêàçàòåëü íà
ïðîèçâîäíûé êëàññ (ññûëêè).

I Îïåðàòîð typeid âîçâðàùàåò ôàêòè÷åñêèé òèï îáúåêòà äëÿ
óêàçàòåëÿ (ññûëêè).

dynamic_cast

// class B: public class A;

// class C: public class A;

void f(B *b);

A *a = new C();

f(static_cast <B*>(a)); // no errors in compile time

// undefined behaviour in runtime

if (dynamic_cast <B*>(a) != 0) {

f(static_cast <B*>(a));

}
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RTTI.

#include <typeinfo >

// class C: public class A;

A *a = new C();

type_info ti = typeid (*a); // reference required

ti.name (); // "C"
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RTTI.

I Ðàáîòàåò òîëüêî äëÿ êëàññîâ ñ âèðòóàëüíûìè ôóíêöèÿìè (èíôî
î òèïå õðàíèòñÿ â òàáëèöå âèðòóàëüíûõ ôóíêöèé)

I ×àùå âñåãî èñïîëüçóåòñÿ, êîãäà íàäî �ñäåëàòü êîñòûëü� äëÿ
ñóùåñòâóþùåãî êîäà, êîòîðûé íåëüçÿ ïåðåïðîåêòèðîâàòü
(íàïðèìåð, áîëüøàÿ ñèñòåìà ñ äîëãîé èñòîðèåé)

class Shape {

virtual draw() = 0;

};

draw_all(Shape* shapes , size_t n) {

for(int i = 0; i < n; i++) {

Shape *p = shapes[i];

p->draw ();

if(dynamic_cast <AnimatedShape *>(p) != 0) {

p->animate_draw ();

}

}

}
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