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[lapamMeTp mabjoHa: Il€J0€ YUCIO

ButoBoe MHOXECTBO (JOCTYN K OTAENbHbIM buTam):

template<size_t Size>
class Bitsetq
private:

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

bool get(size_t index) {

// mask, &, «, etc

}

};

Bitset <128> b1l
Bitset<7> b2;
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Peanuzamnusa cTeka

> XpaHeHMe 3/IEMEHTOB CTeKa MOXKHO Peasin30BaTh Ha CMMCKE WK Ha
BEKTOPE.

template <typemname T, class Container>
class Stack {
private:
Container c;
public:
void push(const T& v);
}s

» [pobnema (NOTEPs TOMHOCTN NpU XpaHEHUN B S2):

Stack< int, List<int> > s1l; //OK
Stack< double, Vector<int> > s2; //legal, but not OK!
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[lapaMeTp mabnoHa: HEHCTAHIUMPOBAHHHN Wmabio

» HencTaHunmpoBaHHbIii WabnoH — He 3aAaHbl NapameTpbl WabnoHb
(Array BmecTo Array<int>)

template <typename T,
template <typename> Container>
class Stack {
private:
Container<T> c;

};

Stack< int, List > sl; // List<int>
Stack< double, Vector > s2; // Vector<double>

> 3HauyeHne No yMOMHaHUIO

template <typename T,
template <typename> Container = Deque>
class Stack { ... };

Stack< int > s1; // Deque<int>
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Cnenuanu3anud ma

» Wpes: ontumusmposaHHast Bepcusi WabaoHHOroO Kiacca nog
KOHKPETHbI TN

» Obwas Bepcus:

template<typename T>
class Array{
private:

T *a;

public:
Array(size_t size) {
a = new T [sizel]

C++
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Cnemuanu3anug mabioHa

» Peanunasauus gns bool ananornyna peanusauun Bitset.

template <>
class Array<bool>{
private:

T *a;

public:
Array(size_t size) {

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

}
};

» YactuyHas cneuymanmsauyms

template<class T>

class Array< Array<T> > {
T *x*a;

}s

//Ecnu T -- mMaccusB Array.
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Buge omubox

Buabl owmbok:
» Owwnbku “no BuHe nporpammucta’. [pumepsi:

char *s = NULL;
size_t 1 = strlen(s);
Array a(-1);

ObpaboTka owmbok:
o Jly4we BoisBUTHL Ha cTagnu TecTuposaHus (assert, unit test, etc).
o [Mpu BbinonHeHnn “naeancHO” NPOrpamMmbl NX He MPOUCXOAMT.
o Bubnuoteka C nopobHbie ownbku He obpabaTbiBaer.
o Bubnmnoteka C++ — no-pasHomy B pasHbix mectax: vector.at(i) u

vector.operator(i].
o ObpabaTbiBTb UM HET — HA YCMOTpPEHUE NMPOrpaMMUCTa.
» Ownbku “no BuHe okpyxeHus nporpammel’’. TMpumepsi:

o Daiin He CyllecTBYeT.
o CepBep pa3sopBasi CETEBOE COEAUMHEHME.
o Monb3oBatens Bmecto 4ncna seen byksy.

ObpaboTka owmnbok:
o MoryT npounsoiiTv n nNpu BbINOJSIHEHNN “UAEANBHOA NPOrpaMmbi.
o Obsi3aTtenbHo Hago obpabartbisaTs!
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O6bpaboTka ommbok

> [posepka Ha Hann4me ownbkn (if)

» OcBoboauTb pecypcsl

delete [] array;
fclose (f);

> CoobwuTb NOABL30BATENO 1/UAK BbI3bIBAKOLWEN yHKLNY

FILE *f = fopen("a.txt", "r");
if ( £ == NULL ) {
printf ("File a.txt not found\n");
}
//or
if ( £ == NULL ) {
return -1;
}

» [MpeanpuHATL AECTBUSA MO BOCCTAHOBAEHMIO OT OLWMOKM
(Hanpumep, He cmOrn coeanMHUTLCS — NonpoboBaTh elwe Tpu pasa)
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O6paboTrka ommbox B C-style

Nudopmaumst 06 owmbku: Yepes BO3BpaLLaeMOe 3HaYEHNE N Hepes
rnobasbHYO NEPEMEHHYIO

FILE* fopen(...) {

if (file not found) {
errno = 666;
return NULL;

}

if (permission denied) {
errno = T77;
return NULL;

}
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O6paboTrka ommbox B C-style

» Mano nudopmaunmn! He 3Haem npuumny: Het chaiina, HeT npas
Jgoctyna, ...

FILE *xf = fopen(...);
if ( £ == NULL ) {

}

> [nobanbHas nepemeHHas errno xpaHut koa owubkn (strerror(..) —
coobueHne 06 owmnbkm)

#include <errno.h>

FILE *f = fopen(...);

if ( £ == NULL ) {
switch(errno) {

}
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[louemy He BCeM HpaBuTca C-style?

Attention! Holy war!
» He Bcerpa xBaTaer guana3oHa BO3BpaLLaeMbIX 3HaYeHWI DyHKL WM

class Array {
int *a;

public:
//return -1 in case of index out-of-bound 777
int get(size_t index);

};
int rl = atoi("0");
int r2 = atoi("a"

» Kopg noruku n obpaboTka ownboK nepemeLLeHsl

r = fread(...);

if (r < ...) {
//error

}

r = fseek(...);

if (r '= 0 ) {
//error

}
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C++-style: wuckmouerus (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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C++-style: wuckmouerus (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 - |

£0 {
if(...) throw MyException("Error: ....");
printf (...);

}

g { £0; }

main () {
try {
g0
}
catch (MyException& e) { ... }
}
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Stack unwinding - ||

Ecan “OpoweHo” nckntoyenme:

» HopMmanbHblli Npouecc BbINOAHEHUS NPOrpaMMbl 3aKaHYMBAETCS, T.e.
NoTOK ynpasnevusi no printf 8 f() He poiiper.

» Hauunnaetca stack unwinding: nocnegoeaTenbHbIli NPOCMOTP CTeKa
[0 Tex nop, noka He ByaeT HaliieH NOAXOAALMIA NO TUNy
uckmoverust (B Hawem npumepe Tun MyException) 6nok try/catch.

» Ecnu noaxoasawmii 610K He 6bin HaliAeH, N NCKIOYEHNNE
“Bbineteno’ 3a main(), To NporpaMma aBapuiiHO 3aBEpLUAETCS.
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HeCKONBbKO THIOB KCKJIKNYEHUH - |

Ecnn B nporpamme Heckonbko nogcuctem (GUI, Network, Model), To
MOXHO:
© y Kaxpaoli NoACUCTEMbI CAENaTb CBOW TWM UCKIIOHEHNS
(GuiException, NetworkException, ModelException)
© obpabaTbiBaTb UX NO-pasHOMY

main () {
try {
doGame () ;
}
catch(GuiException& e) {
showMessageBox (...);
}
catch(NetworkException& e) {
showMessageBox (...);
logger.log(...)
}
catch(ModelException &e) {
logger.log(...)
}
}
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HeCKONMBbKO THUIOB HCKJIN4YeHUH - |l

» MOXXHO OpraHn30BaTb Mepapxmto HaCcNefoBaHNs UCKAKOYEHNT,
4TODLI HE NPONYCTUTL Kakoe-HMOyAb B main.

class MyException {};

class GuiException : public MyException {};
class NetworkException : public MyException {};
class ModelException : public MyException {};

» OpHako, Hafo NOMHUTb, 4TO B Bnoke try/catch BbibnpaeTtcs nepesbiii
catch, nogxogsAwmia no Tumny.
o Bcerpa Oyget cpabatbiBaTbh nepsbiii catch

try { ... }
catch (MyException &e) { ... }
catch(GuiException &e) { ... }

MpaBunbHbIz NOpsigok 0bpaboTku

try { ... }
catch(GuiException &e) { ... }
catch (MyException &e) { ... }

» B STL Bce ncknroueHns — HacnegHuku std::exception
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Kak moiMaThs UCKIINYeHHe Jjoboro Tuma?

try {
doMainWork () ;
}
catch(...) { // ... -- catch anything
throw; // without argument -- rethrow anything
}
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