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A simple exception-handling example with divide by zero.
Rethrowing an exception.

Demonstration of stack unwinding.

Demonstrating New returning 0 on failure.

Demonstrating newthrowing bad_al | oc on failure.
Demonstrating set _new_handl er.

Demonstrating aut o_ptr.
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/1 Fig. 13.1: figl3_01.cpp

/1 A sinple exception handling exanple.

/1 Checking for a divide-by-zero exception.
#i ncl ude <i ostream h>

/1 C ass DivideByZeroException to be used in exception
/1 handling for throwi ng an exception on a division by zero.
cl ass Di vi deByZer oException {
public:

Di vi deByZer oExcepti on()

message( "attenpted to divide by zero" ) { }

const char *what() const { return nessage; }
private:

const char *nessage;
b

/1 Definition of function quotient. Denpbnstrates throw ng
/1 an exception when a divide-by-zero exception is encountered.
doubl e quotient( int nunerator, int denom nator )

{
if ( denominator == 0 )
throw Di vi deByZer oExcepti on();
return static_cast< double > ( numerator ) / denoninator;
}
/1 Driver program
int main()

i nt nunberl1, nunber?2;
doubl e resul t;

cout << "Enter two integers (end-of-file to end): ";
while ( cin >> nunberl >> nunber2 ) {
/1 the try block waps the code that may throw an

/1 exception and the code that should not execute
/1 if an exception occurs

try {

result = quotient( nunberl, nunber2 );

cout << "The quotient is: " << result << endl;
}

Fig. 13.1  Asimple exception-handling example with divide by zero (part 1 of 2).

catch ( Divi deByZeroException ex ) { // exception handl er

cout << "Exception occurred: " << ex.what() << '\n';
}
cout << "\nEnter two integers (end-of-file to end): ";
}
cout << endl:
return O; [/l terminate normally
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Enter two integers (end-of-file to end): 100 7
The quotient is: 14.2857

Enter two integers (end-of-file to end): 100 O
Exception occurred: attenpted to divide by zero

Enter two integers (end-of-file to end): 33 9
The quotient is: 3.66667

Enter two integers (end-of-file to end):

Fig. 13.1  Asimple exception-handling example with divide by zero (part 2 of 2).
1 /] Fig. 13.2: figl3_02.cpp
2 |/ Denonstration of rethrowi ng an exception.
3 #include <iostreanr
4 #include <exception>
5
6 using namespace std;
7
8 void throwkxception() throw ( exception )
9
10 /1 Throw an exception and i nmedi ately catch it.
11 try {
12 cout << "Function throwException\n";
13 throw exception(); // generate exception
14
15 catch( exception e )
16 {
17 cout << "Exception handled in function throwException\n";
18 throw, // rethrow exception for further processing
19 }
Fig. 13.2 Rethrowing an exception (part 1 of 2).
20
21 cout << "This also should not print\n";
22}
23
24 int main()
25
26 try {
27 t hr owException();
28 cout << "This should not print\n";
29
30 catch ( exception e )
31 {
32 cout << "Exception handled in main\n";
33 }
34
35 cout << "Program control continues after catch in nmain"
36 << endl ;
37 return O;
38 }
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Function throwException

Exception handl ed in function throwException
Excepti on handl ed in nain

Program control continues after catch in main

Fig. 13.2 Rethrowing an exception (part 2 of 2).

1 // Fig. 13.3: figl3_03.cpp

2 |/ Denonstrating stack unwi nding.

3 #include <iostreanr

4 #include <stdexcept>

5

6 using namespace std;

-

8 wvoid function3() throw ( runtine_error )
9

10 throw runtime_error( "runtine_error in function3" );
1}

12

13 wvoid function2() throw ( runtime_error )
14 {

15 function3();

16 }

17

18 wvoid functionl() throw ( runtime_error )
19 {

20 function2();

21}

22

23 int main()

24 {

25 try {

26 functionl();

27

28 catch ( runtine_error e )

29 {

30 cout << "Exception occurred: " << e.what() << endl;
31 }

32

33 return O;

34}

Exception occurred: runtine_error in function3

Fig. 13.3 Demonstration of stack unwinding.
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/1 Fig. 13.4: figl3_04.cpp

/1 Denpbnstrating new returning O
/1 when nenory is not allocated
#i ncl ude <i ostream h>

int main()

double *ptr[ 10 ];

for (int i =0; i < 10; i++)
ptr[ i ] = new doubl e[ 5000000 ];
if (ptr[ i ] ==0) {// newfailed to allocate nmenory

cout << "Menory allocation failed for ptr|
<<i << n ]\nu;

br eak;
}
el se
cout << "Allocated 5000000 doubles in ptr[ "
<<i << n ]\nu;
}
return O;

Fig. 13.4  Demonstrating NeWreturning 0 on failure (part 1 of 2).

Al'l ocat ed 5000000 doubles in ptr[ O ]
Al'l ocat ed 5000000 doubles in ptr[ 1 ]
Menory al l ocation failed for ptr[ 2 ]

Fig. 13.4  Demonstrating NeWreturning 0 on failure (part 2 of 2).

OCO~NOOUTAWNPF

/1 Fig. 13.5: figl3_05.cpp

/1 Denmpnstrating new throw ng bad_all oc
/1 when nenory is not allocated

#i ncl ude <i ostreanr

#i ncl ude <new>

int main()
double *ptr[ 10 ];

try {
for ( int i 0; i < 10; i++)
ptr[ i ] new doubl e[ 5000000 ];
cout << "Allocated 5000000 doubles in ptr[ "
<< i << " ]\n";

}
}
catch ( bad_all oc exception ) {

cout << "Exception occurred:
<< exception.what() << endl;

}

return O;

}

Fig. 13.5 Demonstrating newthrowing bad_al | oc on failure (part 1 of 2).
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Al |l ocat ed 5000000 doubles in ptr[ O ]
Al'l ocat ed 5000000 doubles in ptr[ 1 ]
Al |l ocat ed 5000000 doubles in ptr[ 2 ]
Exception occurred: Allocation Failure

Fig. 13.5 Demonstrating newthrowing bad_al | oc on failure (part 2 of 2).

1 // Fig. 13.6: figl3_06.cpp

2 |/ Demonstrating set_new_handl er

3 #include <iostream h>

4 #include <new. h>

5 #include <stdlib. h>

6

7 void customNewHandl er ()

8

9 cerr << "customNewHandl er was cal |l ed";
10 abort ();

11

12

13 int main()

14 {

15 double *ptr[ 10 ];

16 set _new_handl er ( cust omNewHandl er );
17

18 for (int i =0; i < 10; i++)

19 ptr[ i ] = new doubl e[ 5000000 ];
20

21 cout << "All ocated 5000000 doubles in ptr[ "
22 << i << " ]\n";

23 }

24

25 return O;

26}

Al'l ocat ed 5000000 doubles in ptr[ O ]
Al'l ocat ed 5000000 doubles in ptr[ 1 ]
Al |l ocat ed 5000000 doubles in ptr[ 2 ]
cust omNewHandl er was cal |l ed

Fig. 13.6  Demonstrating set _new_handl er.
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1 /] Fig. 13.7: figl3_07.cpp

2 |/ Denonstrating auto_ptr

3 #include <iostreanr

4 #include <nenory>

5

6 using namespace std;

7

8 class Integer {

9 public:

10 Integer( int i =0 ) : value( i )

11 { cout << "Constructor for Integer " << value << endl; }
12 ~I nteger ()

13 { cout << "Destructor for Integer " << value << endl; }
14 void setinteger( int i ) { value =1i; }

15 int getlnteger() const { return value; }

16 private:

17 int val ue;

18 };

19

20 int main()

21 {

22 cout << "Creating an auto_ptr object that points "

23 << "to an Integer\n";

24

25 auto_ptr< Integer > ptrTolnteger( new Integer( 7 ) );

26

27 cout << "Using the auto_ptr to nmanipulate the Integer\n";
28 ptrTol nt eger - >setInteger( 99 );

29 cout << "Integer after setlnteger: "

30 << ( *ptrTol nteger ).getlnteger()

31 << "\'nTermni nating progran << endl;

32

33 return O;

34}

Creating an auto_ptr object that points to an Integer
Constructor for |nteger 7

Using the auto_ptr to nani pul ate the Integer

I nteger after setlnteger: 99

Term nati ng program

Destructor for |nteger 99

Fig. 13.7 Demonstrating aut o_ptr.
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