Exception handling

NN JY 09N D8N

NNIN YD1 ,0°0¥97 .ANDNIDN NZVN YINAD DNINONR DXIRNND NNIN,TIP DXAND NN TUND
DN N OMIPAA RIPA NOXR NPYLD THVNI D190 MYNTH NPYL MINYNN ONINONRN OV
D817 NN KD IX YNIN PIND NIPRN OXR NYTO MIVIN PR TIPN NN 1971 .0°0IN

N DY OXNIDN 92T NIN DIPIN ONIPNA DIDVN .12 DALY NIPY XINY MIVIND ON»ANY
NN NPIDIN 2INID

: DYPIN DXANNY MNVIT

99NN NIV MY APDN NN NDID MPNRY NNOPT P NYSPN AYNT MDD -
0—20PwNd VI PdINN -

.DONAPN NOIYN OMPP NPRY XDIP NN NOM NPdINND - -

OINNNN NINND TIVAL IAND 1123910, 00N M2NA 59 TITL) LPMIAIND NOR VDY -
(nn

Y OMINK OPON YT TNN YN IDIND 10 12 OIPNI NONI NPYID DIV MIVIN PN, 21D
. Y22 7NN
$ONTD

void sophisticatedAlgorithm (char* name) {
std::ifstream in(name);

[/l using the file for an agorithm

...

}

int main() {
char name[100];
std::cin>>name;
sophisticatedAlgorithm (name);
...

}
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int sophisticatedAlgorithm (char* name) {
std::ifstream in(name);
if(tin)
return -1,
...
return 0; // indicate a normal termination of the function

}

int main() {

if(sophisticatedAlgorithm(name) == -1) {
/I the exceptional case
}

else{

}

// the normal case
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C++—1a exception handling—n y»m
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class MyException {};
int main() {
try {
/...
if (...){ // oops, we found a problem
MyEXxception exp;
throw exp;
}
/...

} catch (MyExceptiori)’{
// handling the problem
}
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class MyException {};
void foo() {
if(...) // caseof aproblem
throw MyException();
/I we won't get here if the exceptiQn was thrown

}
int main() {
try {
/...
foo();
/...




} catch (MyException) {
// handling the problem
}
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fileMain.cc:

class FileProblem {}; // declaration of a new Exception class

void sophisticatedAlgorithm (char* name) {
std::ifstream in(name);...
if(tin)
throw FileProblem();

...
}
int main() {
char name[100];
try {
std::cin>>name;
sophisticatedAlgorithm (name);
/I no problem with the alocatio
...
} catch (FileProblem) {
I/ deal with the alocation problem
}
}
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int main()
{
char name[100];
bool isOk = false;
while(!isOk) {
try {
std::cout << "please enter afile name";
std::cin >> name;
sophisticatedAlgorithm(name);
iSOk = true;

}
catch (FileProblem) {
std::cout << "couldn't open thefile\
<<"\", please try again\n";

<< name
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#include <iostream>
#include <fstream>
class Problem {
char* _description;
int _line;
public:
Problem(char* description, int line):_description(description),

_line(line){}
void show() {
std::cout << _description << std::endl << "at line: " << _line
<< std::endl;
}

};

void sophisticatedAlgorithm(char* name)
{
std::ifstream in(name);
if (1in)
throw Problem("couldn't open file",18);
...

}

int main()

{
char name[100];



try {
std::cout << "please enter afile name";

std::cin >> name;
sophisticatedAlgorithm(name);

}
catch (Problem p) {
p.show();

}
}

PIPNY PYNN NN ,MMEPNN Y9N N PAIY EXCeption vp» 1IN DN 0TI 1WNIY 1D
:NINN

class Problem{...};

void sophisticatedAlgorithm (char* name) {

/...
if(tin)
throw Problem (...);
...
}
void foo() {
...
sophisticatedAlgorithm(n.
...
}
int main() {
try {
foo();
/... M
} catch (Probl {
ap.show();
}
}
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int main() {
try {
foo();
foo();
/...
} catch (Problem p) {
p.show();
}
}

foo Sophisticated
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#include <iostream>
class MyException {};

class A{
public:

~A() {std::cout << "dtor\n";}
1

void foo() {
A varOfFoo;
throw MyException();

}

int main() {
try {
A varOfTry;
foo();
I/l we won't get here
} catch (MyException) {
std::cout << "caught '\n";
}

dtor
dtor
caught !
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#include <iostream>

class MyException {};



class A{
public:
A() {throw MyException();}
~A() {std::cout << "dtor\n";}
1

int main() {

try {
Ag
} catch (MyException) {
std::cout << "caught '\n";
}

}
caught!
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#include <iostream>

classExp{};

class A{
public:

~A() { throw Exp();}
1

int main() {
try {
A a // try to delete thisline
throw Exp(); // try to delete thisline
} catch (Exp) {}

}
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main — » p4vsn Exception
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classExp{};

void foo() {
throw Exp();
}

int main() {

foo();
}
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class Expl{};
class Exp{};
class Exp3{};

int main() {
try {
/...
} catch (Expl exp) {
} catch (Exp2 exp) {
}

P oNX PYNIN catch— 07y pan» N0 Expl »on Exception pay» try — n pivan ox
PV MIPKa cwn catch— n Pida »y K9 van» NN Exp2 »on Exception

MY NTI NIPNRI DIV PRY PP MaiN— N N¥IND D) P NN, EXp3 »on Exception
.catch

int main() {
try {

throw Exp3();
} catch (Expl exp) {
} catch (Exp2 exp) {
}
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class BaseExceptior{ } ;
class Derivedl : public BaseException {} ;
class Derived?2 : public BaseException {} ;

int main() {
try {
Il throw BaseException();
I throw Derivedl();
I throw Derived2();

} catch (Derivedl €) {
std::cout << "derived1\n";
} catch (BaseException e) {
std::cout << "Base\n";
}
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class AllocationProblem{...};
class MemoryAllocationProblem : public AllocationProblem{...};
class FileAllocationProblem : public AllocationProblem{ ...} ;
...

classloProblem{...};
class InputProblem : public loProblem{...};
class OutputProblem : public loProblem{...};

...
int main() {
try {
...
}

catch (AllocationProblem ap) {
/l deal with al kind of Allocation problems in the same way
}

catch (loProblemiop) {
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/I deal with al kind of 10 problems in the same way

% YA HHoWH 715 polymorphism— a2 winnwnbd qwan PN Ny TUnna

catch(...)
: catch(...) »7y try m53a prvv Exception b5 ©19n5 qwan

classExpl {}; class Exp2{};
int main() {

try {
throw Expl();
}

catch (Exp2) {}
catch (...) {

std::cout << "catched!\n";
}

/I no Exception will be thrown from this main

N try block — nn pavw exception 55 .Exception— 5 nay 8o nwy nninn cateh(...)
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#include <iostream>

classE{

public:

EQ {}

E(const E& other) { std::cout << "copy ctor\n";}
1

int main(){
try {
Eeg
throw €
} catch (E€l) {}

L0 scope- N AYND DI try - N DY SCope-D YONPID VPN KIN € VPMAIND
by- 5apnn catch - N 5Y €1 70NI9NY PYIN .eDY PRYN NP> PIOY LPMIIND ,NYYND
DAY DY MYNINHDY PPN .PITIY VPPN IMN DY PHvh NP> el vP»2IRD value
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copy ctor
copy ctor
: NN NPNYN P 1PN by-reference N©9NY €1 NDX9N 19IX NN MYI OX
int main(){
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try {
Eeg
throw €
} catch (E& el) {}

}

copy ctor
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#include <iostream>
classE{
public:
EQ {}
E(const E& other) { std::cout << "copy ctor\n";}
~E() { std::cout << "dtor\n";}
1

int main(){
try {
Eeg
throw €
} catch (E& €1) {
std::cout << "in catch\n";

}
std::cout << "after all\n";

}

copy ctor
dtor

in catch
dtor

after all
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#include <iostream>
classE{
static int counter;
int _serial;
public:
E() : _serial(++counter) {
std::cout << "ctor of object #' << _serial << std::endl;
}
E(const E& other) :_serial(++counter) {
std::cout << "copy ctor of object #' << _serial << std::endl;
}

~E0 {
std::cout << "dtor of object #' << _serial << std::endl;
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}
h

int E::counter = O;

int main(){
try {
throw E();
} catch (E& €) {
std::cout << "inside catch\n";
}
}
INNR APYN IWIARNN Y NTI0 1900 ¥ E NON UPPIIN 535, MR 1NIY 29D
: 7P VAN
ctor of object #1
capy ctor of object #2
dtor of object #1
inside catch
dtor of object #2

: by value- NN 0NN ON
int main(){
try {
throw E();
} catch (E e) {
std::cout << "inside catch\n";
}
}

: TP VOAN

ctor of object #1

copy ctor of object #2

dtor of object #1

capy ctor of object #3

inside catch

dtor of object #3

dtor of object #2

.Exception v polymorphism — a2 winrw
21055 75 polymorphism— 1 nx 535 1 qwann exception bw reference oyvnd nx1o>n
: 02IY OXPIN DXAXNA 51900 M) TP

class BaseException{
public:
virtual void showDetails() = 0;

I
class Derivedl : public BaseException {
public:
virtual void showDetails() { std::cout << "Derived1\n"; }

}
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class Derived?2 : public BaseException {
public:

virtual void showDetails() { std::cout << "Derived2\n"; }
I

int main() {
try {
throw Derivedl();
[Ithrow Derived2();
} catch (BaseException& €) {
e.showDetails();

}
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class OutOfRangeException {
public:
int _max, index;
OutOfRangeException(int max, int index)
: _max(max),_index(index) {}

1
class SafeArray {
double* _array;
int _size;
public:
SafeArray(int size) : _size(size) {
_array = new double][_size];
}
double& operator[](int i) {
if(i<0|i>=_dze)
throw OutOfRangeException(_size,i);
return _array[i];
}
1
int main() {
try {
SafeArray array(10);
for(int i=0; i < 10; i++)
array[i] = i*i;
for(i=0; i <= 10; i++)
std::cout << array[i] <<" ";
} catch (OutOfRangeException exp) {
std::cout << "\nlimit: " << exp._max << " accessed: " << exp._index
<< std::endl;
}
}
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25909119 MY DIPHNI EXCEPLION — N NN DIFND DI TIYNI YNRNHWHN .JPTH NDNN2

NIV NPNT NNSPH TWND P933n Exception
bad_alloc Yv nnsnn .bad_alloc D190 exception Pt ,NOWII NPT NRSPN TUNRD
: YD exception YW NDY9ON DX TN XN TIPN .new w1 header - 2 NN
#include <iostream>
#include <new>

int main() {

try {
whileg(true)
new int[10000000];
} catch (std::bad alloc €) {
std::cout << "allocation failure\n;
}

}

re-throw

MY DIV TYNND NN DINIY LPMAIRD NN PITND 1) catch Pivaa Py 5190 INND
- NP2 TIN2 0V XYY throw 21N VIV W NNT NIYYD T2 . MNP NPNPION
: INTH .catch

#include <iostream>

void fool() {
throw "hmmm...";
}

void foo2() {
try {
fool();
} catch (const char* str) {
std::cout << "foo2 caught: " << str << std::endl;
throw;
}
}

int main() {
try {
foo2();
} catch (const char* s) {
std::cout << "main caught: " << s << std::endl;
}
}

foo2 caught: hmmm...
main caught: hmmm...

: VD9
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Exception Specifications
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:INN NON EXception yp XD EPNNNY NIONNN
class Expl{}; class Exp2{}: class Exp3{};
void foo() throw (Expl,Exp2){
...
}

—nodynn Visua c++ .1t 5y N A8 ynta x Exp3 »on exception pay» foo() n ox
YD XY NNNNY Exception pavy ox N¥ 0t W TN KDY exception specifications

2190 , exception handling — a win wn j9Ix
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