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Stack unwinding - III

Bo Bpemsi stack unwinding Bbi3biBatoTCa gecTpykTopbi!

£0 {

MyArray a(100);

if (...) throw MyException(...);
} a."MyArray ()

g {
Matrix m(10, 30);
£0);

} m."Matrix ()

main () {
try {
g0
}
catch (...) { }
}
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YTeuka mamMdaTu

£O {
int *buffer = new int [n];
if( ... ) throw MyExcpetion(...);
delete [] buffer;

gO) {
Person *p = new Person("Jenya", 36, true);
divide(c, e); // could throw exception

delete p;
}

Mpy BO3HMKHOBEHNN NCKIOYEHUSI MOTOK yrnpaenieHuns o delete e
nonger.
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Nmuoma RAII

> “lipmoma ' B JaHHOM KOHTEKCTe — ‘‘Tak BCe genator =)

» RAIl — Resource Acquisition Is Initialization (“B3situe Pecypca
HosxHro Mpoucxopntsb vepes NHnunanmsaumio” nnm Kak-1o Tak)

» B3saTue pecypca Hy>XHO “MHKancCyampoBaTh' B KJ1acC, 4TODbI B
C/lydae UCKIIIOYEHNSI BbI3BAICS AeCTPYKTOp 1 ocBoboann pecypc.

£0O {
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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VcknodeHus B KOHCT ope - |

Mpowusowno uckntouenue B divide, obvekT “HepgocTpoer”. JectpykTops! y
HELOCTPOEHHbIX OOBEKTOB HE BbI3bIBAKOTCA.

class PhoneBookItem {
PhoneBookItem(const char *audio, const char *pic) {
af = fopen(audio, "r");
pf = fopen(pic, "r");
divide(c, e); // could throw excpetion

£0O;

“PhoneBookItem() {
fclose (af);
fclose (pf);
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VickmodeHns B KOHCTpPyKTOpe - I

Hago npegycmoTpets Takyto cutyauumio.

class PhoneBookItem {
PhoneBookItem(const char *audio,
try {
af
pf
divide (c,

£0);

fopen(audio, "r");
fopen(pic, "r");
e);

}

catch (MyException& e) {
fclose (af);
fclose (pf);
throw e; //inform caller

}

const char *pic) {

// could throw excpetion

C++
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Vckmouennsa B JecTpykTope - I

JNoru noceinatorcsa Ha cepsep. 3a 310 oTBedaeT obbekT networklLogger,
METOAbl KOTOPOro MoryT 6pOC3Tb NCKNKO4YEHNA.

class PersonDatabase {
“PersonDatabase () {
// throws exception if server is unavailable.
networkLogger.log("Database is closed.");

}
};

£0O {
PersonDatabase db;
if(...) throws MyException("Error: disk is full.")

}

> Vckntouenme ot networkLogger MoxeT “nogMeHnTL’ UCKIOYEHUE O
TOM, 4TO “‘MecTa Ha gucke Donblue HET', N Mbl HE Y3HAEM MCTUHHYIO
NpyyMHYy OWNGKN.
» [NosTomy uckntoyeHns B gecTpykropax bpocatb 3anperueHo!
» Ecnu 310 npomcxoanT, TO NporpaMma aBapuiiHO 3aBepLUaeTcs.
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NckmouyeHuss B OecCT

Hapo npepycmoTpeTb Takyto cuTyauumio.

class PersonDatabase {
“PersonDatabase () {
try {
// throws exception if server is unavailable.
networkLogger.log("Database is closed.");
}
catch(...) { }//catch everything
}
3

(@bl 8/ 19



l'apanTuu npu paboTe C HCKIOYEHUAMHU

lapaHTUM:

> obsizaTenbcrea yHkumm (MeToga) € TOUKM 3peHust paboTsl C
NCKJTIOYEHNAMM

> JOKYMeHTauusi Ansi nporpaMmmucTa, paboTatowero ¢ dyHkLUmeid
(meTogom)
Bugbl rapanTtnii:
> no throw guarantee — He BpocaeTt uckntodeHuii BoobLe
> basic guarantee — B ciiy4ae BO3HUKHOBEHUS UCKJIIOYEHUS PECYPChI
He yTekaloT

> strong guarantee — nNepeMeHHbIE NPUHUMAIOT TE XKE 3HAYEHUS, YTO
OblNIN 4O BO3HUKHOBEHUS OLLNOKM

C++

9/ 19



void strlen(const char *s) {

int count = 0;
while (¥s !'= 0) {
s++; count++;
}
return count;
}
void £() {
try {
strlen(...);
divide(a, b);
}

catch(...) { //catch everything

}
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basic guarantee

» Ecnn npowusoiiget ucknioyeHue, 1o namsaTh ‘Teus’ He Oypet, HO
M3MEHEHHbIE 3/IEMEHTBI array CBOM 3HAY€HMs1 HE BOCCTAHOBST.

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;
}
}
3

> ®yHKUUN, B KOTOPbIX Mbl B 3TOi Jiekuusix npumensann RAII,
obecneunBatoT kak MuHuMyMm basic guarantee.
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strong guarantee

Navoma: 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[il->setAge (a);
}
array = copy;
}
3
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[lpuBenenne tunos B C. BocmoMuHanwud.

HesiBHOe npuBeseHme (MOXET BbI3BaTb warning, HO He error).
Ho moxHo caenatb Tak: - Wall -Werror (Bkatountb BCe warnings,
TPaKTOBaTb UX Kak OLWMOKN).

void f(char *p);
int *pi = malloc (100 * sizeof (int));
f(pl);

int a = 65535;
char b = aj;

SBHoe (310 Hecny4aiiHo, st TaK AENCTBUTENLHO XO4Y)

int a = 5; int b = 6;
double ¢ = a / (double)b;

(@bl 13 / 19



[lpuBenenne Tunos B C++. BocmoMuHaHus.

Tpebyetcs siBHOe npuBeaeHne Ans ykasateneii (Kpome npusBeaeHus K
void* n kpome npusegeHus k HazoBomy knaccy).

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

// class B : public class A
void print(const A* p);

B b;
print (&b) ;

Ons knaccos:

class BigInt {
BigInt (int a); // from int
operator int(); // to int

BigInt (const Complex&); // from Complex
operator Complex(); // to Complex
3
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C++: CHHTAKCUC [jid ABHOLO IPUBEIEHUSL.

3auem?lpowe nckats ¢ nomoubto grep B koge. bonee TouHo
BbIPa>Xa€TCA HaMEPEHNE NPOrpaMmMnCTa:

> pasHble cast’'bl AN pasHbIx ciydaes (static  cast, reinterpret cast,

cont_cast)

> KOMMUASTOP AenaeT Donee TOYHYHO NPOBEPKY
static_cast (anIMI/ITI/IBHbIe TUMNbI, KNACCbl, CBA3aHHbIE HACNEeAOBAHUNEM,;
npuseaermne K void*; nonb3oBaTesbckue npeobpazoBaHus
Biglnteger—>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*x>(a));

char *pc = ...; int *pi = ...;
pc = static_cast<char*> pi; //error
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4JIsd ABHOI'O IIPUBEINCHUA .

reinterpret cast (ykasaTesnm pasHbix TUMOB).

void* f();
int* pi = reinterpret_cast<int*>(f());
char *pc = ...; int *pi = .3

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

const _cast (nobaBneHue/yganeHue const; siydiie He NCMONb30BaATh)

char const *pl = "Hello";
char #p2 = const_cast<char*>(pl);
p2[0] = ’h’; // undefined behaviour

C++
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RTTI.

Texrvonoruss RTTI (Run-Time Type Information):

» Onepartop dynamic_cast ocywecrsasietr 6esonacHoe
npeobpasoBaHue ykazaTtesns Ha 6a30BbIl KNacC B yKasaTesb Ha
NpON3BOAHBINA Knacc (Ccobinkn).

» Onepartop typeid Bo3Bpalyaet pakTuyeckunii Tun obbekra ans
ykasaTens (ccbuiku).

dynamic_ cast

// class B: public class A;
// class C: public class A;
void £(B *b);

A *a = new C(Q);
f(static_cast<B*>(a)); // no errors in compile time
// undefined behaviour in runtime

if (dynamic_cast<Bx*>(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"

(@bl 18 / 19



RTTI.

> Pabotaer TONbKO 15 KNACCOB C BUPTyanbHbiMu pyHKunsimu (nHdpo
O Tune XpaHmTCs B Tabanue BMPTYyanbHbIX PYHKLIA)

» Yauwe BCEro ncnonb3yercs, KOrga Hago ‘caeniatb KOCTbUIL  AJIs
CYLLECTBYIOLLErO KOAA, KOTOPbIl HENb3s NepenpoeKTUpPOBaTh
(nanpumep, bonblas cuctema ¢ JOArONR UCTOPUER)

class Shape {
virtual draw() = 0;

}s

draw_all (Shape* shapes, size_t n) {
for(int i = 0; i < n; i++) {
Shape *p = shapes[il];
p->draw () ;
if (dynamic_cast <AnimatedShape*>(p) != 0) {
p->animate_draw ();

}
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