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// Fig. 16.1: DivideByZeroException.
// Class DivideByZeroException definition.

#include <stdexcept> // stdexcept header file contains runtime_ error
using std::runtime_error; // standard C++ library class runtime error

// DivideByZeroException objects should be thrown by functions
// upon detecting division-by-zero exceptions
class DivideByZeroException : public runtime error
{
public:
// constructor specifies default error message
13 DivideByZeroException: :DivideByZeroException ()
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14 : runtime_error( "attempted to divide by zero" ) {}
15 }; // end class DivideByZeroException

DivideByZeroException _wMs™ as g3 [ 111 <&

// Fig. 16.2: Figlé_02.cpp

// A simple exception-handling example that checks for
// divide-by-zero exceptions.

#include <iostream>

using std::cin;

using std::cout;

using std::endl;

#include "DivideByZeroException.h" // DivideByZeroException class

// perform division and throw DivideByZeroException object if
// divide-by-zero exception occurs
double quotient( int numerator, int denominator )

{

RROVOOJOUI_WNE
R o

// throw DivideByZeroException if trying to divide by zero
if ( denominator == 0 )
throw DivideByZeroException(); // terminate function

// return division result
return static_cast< double >( numerator ) / denominator;
} // end function quotient

RRRRERRRR
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int main()
int numberl; // user-specified numerator
int number2; // user-specified denominator
double result; // result of division
cout << "Enter two integers (end-of-file to end): ";

// enable user to enter two integers to divide
while ( cin >> numberl >> number2 )
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32 {

33 // try block contains code that might throw exception
34 // and code that should not execute if an exception occurs
35 try

36 {

37 result = quotient( numberl, number2 );

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

39 } // end try

40

41 // exception handler handles a divide-by-zero exception
42 catch ( DivideByZeroException &divideByZeroException )
43 {

44 cout << "Exception occurred: "

45 << divideByZeroException.what() << endl;

46 } // end catch

47

48 cout << "\nEnter two integers (end-of-file to end): ";
49 } // end while

50

51 cout << endl;

52 return 0; // terminate normally

53 } // end main
Enter two integers (end-of-file to end): 100 7
The quotient is: 14.28.57

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

Enter two integers (end-of-file to end) :*z
S 0 (SHINT00 1) Skl Jho ) el PR 4y &5 Lkl & oty 31 (Jlio] 11-F S
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1 // Fig. 16.3: Figlé_03.cpp
2 // Demonstrating exception rethrowing.
3 #include <iostream>
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using std::cout;
using std::endl;

4
5
6
7 #include <exception>
8 using std::exception;
9

10 // throw, catch and rethrow exception
11 void throwException ()

12 {

13 // throw exception and catch it immediately

14 try

15 {

16 cout << " Function throwException throws an exception\n";
17 throw exception(); // generate exception

18 } // end try

19 catch ( exception & ) // handle exception

20 {

21 cout << " Exception handled in function throwException"
22 << "\n Function throwException rethrows exception";
23 throw; // rethrow exception for further processing

24 } // end catch

25

26 cout << "This also should not print\n";

27 } // end function throwException

28

29 int main()

30 {

31 // throw exception

32 try

33 {

34 cout << "\nmain invokes function throwException\n";

35 throwException() ;

36 cout << "This should not print\n";

37 } // end try

38 catch ( exception & ) // handle exception

39 {

40 cout << "\n\nException handled in main\n";

41 } // end catch

42

43 cout << "Program control continues after catch in main\n";
44 return 0;

45 } // end main

main invokes function throwException
Function throwException throws an exception
Exception handled in function throwException
Function throwException rethrows exception

Exeption hendled in main
Program control continues after catch in main
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int someFunction( double value )
throw( ExceptionA, ExceptionB, ExceptionC)

{
//function body

}
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// Fig. 16.4: Figlé_04.cpp

// Demonstrating stack unwinding.
#include <iostream>

using std::cout;

using std::endl;

#include <stdexcept>
using std::runtime error;

woJdonUIdWNER

10 // function3 throws run-time error
11 void function3() throw ( runtime_error )

12 {

13 cout << "In function 3" << endl;

14

15 // no try block, stack unwinding occur, return control to function2
16 throw runtime_error( "runtime error in function3" );

17 } // end function3

18

19 // function2 invokes function3
20 void function2() throw ( runtime error )

21 {

22 cout << "function3 is called inside function2" << endl;

23 function3(); // stack unwinding occur, return control to functionl
24 } // end function2

25

26 // functionl invokes function2
27 void functionl() throw ( runtime_error )

28 {

29 cout << "function2 is called inside functionl" << endl;

30 function2(); // stack unwinding occur, return control to main
31 } // end functionl

32

33 // demonstrate stack unwinding
34 int main()

35

36 // invoke functionl
37 try

38 {

39 cout << "functionl is called inside main" << endl;
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40 functionl(); // call functionl which throws runtime_error
41 } // end try

42 catch ( runtime_error &error ) // handle run-time error

43 {

44 cout << "Exception occurred: " << error.what() << endl;
45 cout << "Exception handled in main" << endl;

46 } // end catch

47

48 return O;

49 } // end main
functionl is called inside main
function2 is called inside functionl
function3 is called inside function2
In function 3
Exception occurred: runtime error in function3
Exception handled in main
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1 // Fig. 16.5: Figl6_05.cpp

2 // Demonstrating pre-standard new returning 0 when memory
3 // is not allocated.
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4 #include <iostream>

5 wusing std::cerr;

6 wusing std::cout;

7

8 int main()

9

10 double *ptr[ 50 ];

11

12 // allocate memory for ptr

13 for ( int i = 0; i < 50; i++ )

14 {

15 ptr[ i ] = new double[ 50000000 ];

16

17 if (ptr[ i ] == 0 ) // did new fail to allocate memory
18 {

19 cerr << "Memory allocation failed for ptr[ " << i << " ]J\n";
20 break;

21 } // end if

22 else // successful memory allocation

23 cout << "Allocated 50000000 doubles in ptr[ " << i << " ]J\n";
24 } // end for

25

26 return 0;

27 } // end main

Allocated 50000000 doubles in ptr[0]
Allocated 50000000 doubles in ptr[l]
Allocated 50000000 doubles in ptr[2]
Memory allocation failed for ptr[3]
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// Fig. 16.6: Figlé_06.cpp

// Demonstrating standard new throwing bad alloc when memory
// cannot be allocated.

#include <iostream>

using std::cerr;

using std::cout;

using std::endl;
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#include <new> // standard operator new
10 using std::bad_alloc;

12 int main()
{
14 double *ptr[ 50 ];

16 // allocate memory for ptr
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17 try

18

19 // allocate memory for ptr[ i ]; new throws bad _alloc on failure
20 for ( int 1i = 0; i < 50; i++ )

21 {

22 ptr[ i ] = new double[ 50000000 ]; // may throw exception

23 cout << "Allocated 50000000 doubles in ptr[ " << i << " ]\n";
24 } // end for

25 } // end try

26

27 // handle bad_alloc exception

28 catch ( bad alloc &memoryAllocationException )

29 {

30 cerr << "Exception occurred: "

31 << memoryAllocationException.what() << endl;

32 } // end catch

33

34 return O;

35 } // end main

Allocated 50000000 doubles in ptr[0]
Allocated 50000000 doubles in ptr[l]
Allocated 50000000 doubles in ptr[2]
Exception occurred: bad allocation
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// Fig. 16.7: Figlé_07.cpp
// Demonstrating set new_handler.
#include <iostream>

using std::cerr;
using std::cout;

#include <new> // standard operator new and set new_handler
using std::set_new_handler;
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10 #include <cstdlib> // abort function prototype
11 using std::abort;

13 // handle memory allocation failure

14 void customNewHandler ()

15 {

16 cerr << "customNewHandler was called";
17 abort () ;

18 } // end function customNewHandler

20 // using set new_handler to handle failed memory allocation
21 int main()

22 {

23 double *ptr[ 50 ];

24

25 // specify that customNewHandler should be called on
26 // memory allocation failure

27 set_new_handler( customNewHandler );

28

29 // allocate memory for ptr[ i ]; customNewHandler will be
30 // called on failed memory allocation

31 for ( int i = 0; i < 50; i++ )

32

{
33 ptr[ i ] = new double[ 50000000 ]; // may throw exception
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34 cout << "Allocated 50000000 doubles in ptr[ " << i << " ]\n";
35 } // end for

36

37 return O;

38} // end main

Allocated 50000000 doubles in ptr[0]
Allocated 50000000 doubles in ptr[1l]
Allocated 50000000 doubles in ptr[2]
customNewHandler was called
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// Fig. 16.8: Integer.h
// Integer class definition.

class Integer

{

public:
Integer( int i = 0 ); // Integer default constructor
~Integer(); // Integer destructor
void setInteger( int i ); // set Integer value

10 int getInteger() const; // return Integer value

11 private:

12 int value;

13 }; // end class Integer
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1 // Fig. 16.9: Integer.cpp

2 // Integer member function definition.

3 #include <iostream>

4 using std::cout;

5 wusing std::endl;

6

7 #include "Integer.h"

8

9 // Integer default constructor

10 Integer::Integer( int i )

11 value( i )

12 {

13 cout << "Constructor for Integer " << value << endl;
14 } // end Integer constructor

15

16 // Integer destructor

17 Integer: :~Integer()

18 {

19 cout << "Destructor for Integer " << value << endl;

} // end Integer destructor

// set Integer value
void Integer::setInteger( int i )

value = i;
} // end function setInteger

// return Integer value
int Integer::getInteger() const

{
return value;
} // end function getInteger
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// Fig. 16.10: Figlé_10.cpp
// Demonstrating auto_ptr.
#include <iostream>
using std::cout;
using std::endl;

#include <memory>
using std::auto_ptr; // auto_ptr class definition
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10 #include "Integer.h"

12 // use auto_ptr to manipulate Integer object

13 int main()

14 {

15 cout << "Creating an auto_ptr object that points to an Integer\n";
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17 // "aim" auto_ptr at Integer object

18 auto_ptr< Integer > ptrToInteger( new Integer( 7 ) );

19

20 cout << "\nUsing the auto_ptr to manipulate the Integer\n";

21 ptrToInteger->setInteger( 99 ); // use auto_ptr to set Integer value
22

23 // use auto_ptr to get Integer value

24 cout << "Integer after setInteger: "<<( *ptrToInteger ).getInteger()
25 << "\n\nTerminating program" << endl;
26 return 0;

27 } // end main
Creating an auto_ptr object that points to an Integer
Constructor for Integer 7

Using the auto_ptr to manipulate the Integer
Integer after setInteger: 99

Terminating program
Destructor for Integer 99
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