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Ïàðàìåòð øàáëîíà: öåëîå ÷èñëî

Áèòîâîå ìíîæåñòâî (äîñòóï ê îòäåëüíûì áèòàì):

template <size_t Size >

class Bitset{

private:

char m[ (Size - 1) / 8 + 1 ];

public:

bool get(size_t index) {

// mask, &, ¾, etc

}

};

Bitset <128> b1;

Bitset <7> b2;
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Ðåàëèçàöèÿ ñòåêà

I Õðàíåíèå ýëåìåíòîâ ñòåêà ìîæíî ðåàëèçîâàòü íà ñïèñêå èëè íà
âåêòîðå.

template <typename T, class Container >

class Stack {

private:

Container c;

public:

void push(const T& v);

};

I Ïðîáëåìà (ïîòåðÿ òî÷íîñòè ïðè õðàíåíèè â s2):

Stack < int , List <int > > s1; //OK

Stack < double , Vector <int > > s2; //legal, but not OK!
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Ïàðàìåòð øàáëîíà: íåèñòàíöèèðîâàííûé øàáëîí

I Íåèñòàíöèèðîâàííûé øàáëîí � íå çàäàíû ïàðàìåòðû øàáëîíû
(Array âìåñòî Array<int>)

template <typename T,

template <typename > Container >

class Stack {

private:

Container <T> c;

...

};

Stack < int , List > s1; // List<int>

Stack < double , Vector > s2; // Vector<double>

I Çíà÷åíèå ïî óìîë÷àíèþ

template <typename T,

template <typename > Container = Deque >

class Stack { ... };

Stack < int > s1; // Deque<int>
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Ñïåöèàëèçàöèÿ øàáëîíà

I Èäåÿ: îïòèìèçèðîâàííàÿ âåðñèÿ øàáëîííîãî êëàññà ïîä
êîíêðåòíûé òèï

I Îáùàÿ âåðñèÿ:

template <typename T>

class Array{

private:

T *a;

...

public:

Array(size_t size) {

a = new T [size]

...

}

};
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Ñïåöèàëèçàöèÿ øàáëîíà

I Ðåàëèàçàöèÿ äëÿ bool àíàëîãè÷íà ðåàëèçàöèè Bitset.

template <>

class Array <bool >{

private:

T *a;

...

public:

Array(size_t size) {

a = new T [ (size -1)/8 + 1 ];

...

}

};

I ×àñòè÷íàÿ ñïåöèàëèçàöèÿ

template <class T>

class Array < Array <T> > {

T **a;

};

//Åñëè T �- ìàññèâ Array.
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Âèäû îøèáîê

Âèäû îøèáîê:
I Îøèáêè �ïî âèíå ïðîãðàììèñòà�. Ïðèìåðû:

char *s = NULL;

size_t l = strlen(s);

Array a(-1);

Îáðàáîòêà îøèáîê:
Ëó÷øå âûÿâèòü íà ñòàäèè òåñòèðîâàíèÿ (assert, unit test, etc).
Ïðè âûïîëíåíèè �èäåàëüíîé� ïðîãðàììû èõ íå ïðîèñõîäèò.
Áèáëèîòåêà C ïîäîáíûå îøèáêè íå îáðàáàòûâàåò.
Áèáëèîòåêà C++ � ïî-ðàçíîìó â ðàçíûõ ìåñòàõ: vector.at(i) è
vector.operator[i].
Îáðàáàòûâòü èëè íåò � íà óñìîòðåíèå ïðîãðàììèñòà.

I Îøèáêè �ïî âèíå îêðóæåíèÿ ïðîãðàììû�. Ïðèìåðû:
Ôàéë íå ñóùåñòâóåò.
Ñåðâåð ðàçîðâàë ñåòåâîå ñîåäèíåíèå.
Ïîëüçîâàòåëü âìåñòî ÷èñëà ââåë áóêâó.

Îáðàáîòêà îøèáîê:
Ìîãóò ïðîèçîéòè è ïðè âûïîëíåíèè �èäåàëüíîé� ïðîãðàììû.
Îáÿçàòåëüíî íàäî îáðàáàòûâàòü!
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Îáðàáîòêà îøèáîê

I Ïðîâåðêà íà íàëè÷èå îøèáêè (if)

I Îñâîáîäèòü ðåñóðñû

delete [] array;

fclose(f);

I Ñîîáùèòü ïîëüçîâàòåëþ è/èëè âûçûâàþùåé ôóíêöèè

FILE *f = fopen("a.txt", "r");

if( f == NULL ) {

printf("File a.txt not found\n");

}

//or

if( f == NULL ) {

return -1;

}

I Ïðåäïðèíÿòü äåéñòâèÿ ïî âîññòàíîâëåíèþ îò îøèáêè
(íàïðèìåð, íå ñìîãëè ñîåäèíèòüñÿ � ïîïðîáîâàòü åùå òðè ðàçà)
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Îáðàáîòêà îøèáîê â C-style

Èíôîðìàöèÿ îá îøèáêè: ÷åðåç âîçâðàùàåìîå çíà÷åíèå è ÷åðåç
ãëîáàëüíóþ ïåðåìåííóþ

FILE* fopen (...) {

if(file not found) {

errno = 666;

return NULL;

}

if(permission denied) {

errno = 777;

return NULL;

}

...

}
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Îáðàáîòêà îøèáîê â C-style

I Ìàëî èíôîðìàöèè! Íå çíàåì ïðè÷èíó: íåò ôàéëà, íåò ïðàâ
äîñòóïà, ...

FILE *f = fopen (...);

if( f == NULL ) {

...

}

I Ãëîáàëüíàÿ ïåðåìåííàÿ errno õðàíèò êîä îøèáêè (strerror(..) �
ñîîáùåíèå îá îøèáêè)

#include <errno.h>

FILE *f = fopen (...);

if( f == NULL ) {

switch(errno) {

...

}

}
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Ïî÷åìó íå âñåì íðàâèòñÿ Ñ-style?

Attention! Holy war!
I Íå âñåãäà õâàòàåò äèàïàçîíà âîçâðàùàåìûõ çíà÷åíèé ôóíêöèè

class Array {

int *a;

public:

//return -1 in case of index out-of-bound ???

int get(size_t index);

};

int r1 = atoi("0");

int r2 = atoi("a");

I Êîä ëîãèêè è îáðàáîòêà îøèáîê ïåðåìåùåíû

r = fread (...);

if (r < ...) {

//error

}

r = fseek (...);

if (r != 0 ) {

//error

}
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Ñ++-style: èñêëþ÷åíèÿ (exception)

class MyException {

private:

char message [256];

// possible fields: filename, line, function name

public:

const char* get();

};

double divide(int a, int b) {

if(b == 0) {

throw MyException("Devision by zero");

}

return a/b;

}
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Ñ++-style: èñêëþ÷åíèÿ (exception)

try {

x = divide(c, d);

}

catch(MyException& e) {

std::cout << e.get(); // 1. tell user

// 2. delete [] ...; free resources

// 3. throw e; inform caller function

}
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Stack unwinding - I

f() {

if(...) throw MyException("Error: ....");

printf (...);

}

g() { f(); }

main() {

try {

g();

}

catch(MyException& e) { ... }

}

C++ 14 / 18



Stack unwinding - II

Ñòåê:
f()
g()

main()

Åñëè �áðîøåíî� èñêëþ÷åíèå:

I Íîðìàëüíûé ïðîöåññ âûïîëíåíèÿ ïðîãðàììû çàêàí÷èâàåòñÿ, ò.å.
ïîòîê óïðàâëåíèÿ äî printf â f() íå äîéäåò.

I Íà÷èíàåòñÿ stack unwinding: ïîñëåäîâàòåëüíûé ïðîñìîòð ñòåêà
äî òåõ ïîð, ïîêà íå áóäåò íàéäåí ïîäõîäÿùèé ïî òèïó
èñêëþ÷åíèÿ (â íàøåì ïðèìåðå òèï MyException) áëîê try/catch.

I Åñëè ïîäõîäÿùèé áëîê íå áûë íàéäåí, è èñêëþ÷åíèèå
�âûëåòåëî� çà main(), òî ïðîãðàììà àâàðèéíî çàâåðøàåòñÿ.
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Íåñêîëüêî òèïîâ èñêëþ÷åíèé - I

Åñëè â ïðîãðàììå íåñêîëüêî ïîäñèñòåì (GUI, Network, Model), òî
ìîæíî:

1 ó êàæäîé ïîäñèñòåìû ñäåëàòü ñâîé òèï èñêëþ÷åíèÿ
(GuiException, NetworkException, ModelException)

2 îáðàáàòûâàòü èõ ïî-ðàçíîìó

main() {

try {

doGame ();

}

catch(GuiException& e) {

showMessageBox (...);

}

catch(NetworkException& e) {

showMessageBox (...);

logger.log (...)

}

catch(ModelException &e) {

logger.log (...)

}

}
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Íåñêîëüêî òèïîâ èñêëþ÷åíèé - II

I Ìîæíî îðãàíèçîâàòü èåðàðõèþ íàñëåäîâàíèÿ èñêëþ÷åíèé,
÷òîáû íå ïðîïóñòèòü êàêîå-íèáóäü â main.

class MyException {};

class GuiException : public MyException {};

class NetworkException : public MyException {};

class ModelException : public MyException {};

I Îäíàêî, íàäî ïîìíèòü, ÷òî â áëîêå try/catch âûáèðàåòñÿ ïåðâûé
catch, ïîäõîäÿùèé ïî òèïó.

Âñåãäà áóäåò ñðàáàòûâàòü ïåðâûé catch

try { ... }

catch(MyException &e) { ... }

catch(GuiException &e) { ... }

Ïðàâèëüíûé ïîðÿäîê îáðàáîòêè

try { ... }

catch(GuiException &e) { ... }

catch(MyException &e) { ... }

I Â STL âñå èñêëþ÷åíèÿ � íàñëåäíèêè std::exception
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Êàê ïîéìàòü èñêëþ÷åíèå ëþáîãî òèïà?

try {

doMainWork ();

}

catch (...) { // ... �- catch anything

throw; // without argument �- rethrow anything

}
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