% 13% ) ¢t e d2 (Exception Handling)

13.1 i 4

13.2 6 AT i

13.3 H U 4 iF T Hji

13.4 3 H ehb) * i %m f()ﬁfﬁ B
135 £ 3 :'1 ) 4

13 6 ulw;,\“ J )a E

13.7 32 2L 3g 8P ) ¢}

13.8 3a ik w

13.9 23, 3T, & b Al
13.10 &) #F &7 i

13.11 @ 37 s 3%

13.12 auto_ptrig = &2 & fh o afipe &
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13.1 #f 4

o Bk
— %ot A2 3 A F AR
-4 2 F R
— F2 v iB b
o |t R
— fR D) bR
— BT MR-V SR
o G4 AT A7 N r 045 %
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o #¥:% (Terminology)

— F 4 &) ?k (throws an exception)
o iz 18 T4k E

— B *F 22 A7 3N (Exception handler)
o T HRE LB

— BAriL 3 )t @,ﬁ AT L 1
o A FUHE-F ay ¢ OETIY (T
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o CH+4g;\

try {
gy T A B eV g
i #throwx 7 o) *F, 7 F
i ¥ F Jrexception #

}

catch (exceptionTypel){
VT By ?F 7rfR N 4G

}
catch (exceptionType2){

}

© 2003 Prentice Hall, Inc. All rights reserved.



13.4 f§ B 9] I g 0% 088 38

o f;,,J 4 ZLK\F" \:_J.J
— 25 7 5g wlexception,
e 31 % <exception>
’f#'ﬂ‘ rTEX-BFE
o j\a[—‘a—, 3R ],,J ‘
- = f Stwhat()g @ w3z e
o T2 RN
— runtime_error, logic_error
— bad_alloc, bad_cast, bad_typeid

© 2003 Prentice Hall, Inc. All rights reserved.



13.2 &) ¢F £ b,

J}ﬁ‘:}&\’”"rﬁ IR
— catch (...)
— catch (exception &anyException)

L R A R

— catc
— calc
— catc

n (MyEXxception &myEX)
n ( bad_alloc &memAllocationEx )

N ( runtime_error &error )

© 2003 Prentice Hall, Inc. All rights reserved.



* ’&_try [
— BAo 4 ) ek

o 258 € BiBtry T L BRI (T e Y
o i x if § hcatch ¥ B
— Bdril b e gR AR T
o H 3t K ercatch F B
— ¥ ,;i”ﬁ /:}IJ 4
o T RUY® B
e priFcatch ¥ b
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KX FI R

o vIriexit()-<cstdlib>

o BT PR R R - RORAR S B
— setjump and longjump - <csetymp>

o B g AR AR 5
— bildenew & 45 iR AT AR 5
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13.4 f§ 5 b * &8 o b1 048 3

— & X o K u
e DivideByZeroException
o i-ikexceptionzg &

~ IR OB 35
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13.4 f§ 5 b * &8 o b1 048 3

,L ‘\ ?’ B\
- L‘i’_K//TT /i‘\ k-l‘l}\‘ ‘:1
R
o BRArk 2 5 % F A1)k
- é_try?pix A
o I t“'KT/Z. \Jl;{

» catch DivideByZeroException & #F 4= i%
— B IR 04 AR T MR

© 2003 Prentice Hall, Inc. All rights reserved.
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o A W NP OO0 ~NOO 0l AWDNPEF O

// Fig. 13.1: figl3 _01.cpp Outline
// - B H b IR GRS
// * i’c%ﬁﬁ‘,fm}l]”* .
#include <iostream> figl3_01.cpp
(1 of 3)

using std::cout;
using std::cin;
using std::endl;

#include <exception>
using std::exception;
// % & - B *hEEy -DivideByZeroException

/7 FE A FOBFET I N )
class DivideByZeroException : public exception {

public:

/7 I DR R ER L
DivideByZeroException: :DivideByZeroException()
- exception( "attempted to divide by zero" ) {}

}; 7/ end class DivideByZeroException

© 2003 Prentice Hall, Inc.
All rights reserved.
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

// # fﬂ,ﬁ%;‘éﬁéﬁ
// % 'ﬁzgc% 0, R|Z 1DivideByZeroExceptions it
double quotient( int numerator, int denominator )

{
// fk}i&r",ﬁ%&é OZ 4! DivideByZeroException ¢ F & § pb G 3%
1T ( denominator == 0 )
throw DivideByZeroException(); //Z Hp|#t & & 33"/ {7
/] BrLEEE RS
return static_cast< double >( numerator ) / denominator;
} 7/ end function quotient
int main()
{

int numberl; // i#* Jﬁ:};-, finwtxfgt
int number2; // i#* —'ﬁ:};] ?'Unlfgt
double result; 7/ ",f;‘éiﬁﬁ‘s%%

cout << "Enter two integers (end-of-file to end):

Outline

figl3 _0l.cpp
(2 of 3)

© 2003 Prentice Hall, Inc.
All rights reserved.
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13

AT S RRRT FE AR R Outline
48 while ( cin >> numberl >> number2 ) { —
49

50 // tryRBp ZF B w b enfe B figl3 0l.cpp

51 // LR kg A R RA T AR A (3 of 3)

52 try {

53 result = quotient( numberl, number2 );

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

55

56 } // end try

57

58 VAR KLY %X X :)?i«JE—’.‘,ﬁ%OT}IJ ¢t

59 catch ( DivideByZeroException &divideByZeroException )

{

60 cout << "Exception occurred: "

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

62

63 } // end catch

64

65 cout << '""\nEnter two integers (end-of-file to end): ';

66

67 } /7 end while

68

69 cout << endl;

70

71 return 0; // = ¥%¥%4%&

;:23 Y} // end main © 2003 Prentice Hall, Inc.

All rights reserved.



14

Enter two integers (end-of-file to end): 100 7 SQEEHIEQ

The quotient is: 14.2857

Enter two integers (end-of-file to end): 100 O fig13_0l.cpp
output (1 of 1)

Exception occurred: attempted to divide by zero

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

© 2003 Prentice Hall, Inc.
All rights reserved.
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PR

fem

L APy T B 2 AR £ & ccatch & B ¢

1

—

°
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1 // Fig. 13.2: f19g13 02.cpp :

2/ EFT Nb bl Q&ﬂﬂg
3  #include <iostream>

4 ) fig13_02.cpp
5 using std::cout; (1 of 2)

6 using std::endl;

-

8 #include <exception>

9

10 using std::exception;

11

12 // throw, catch and rethrow exception

13 wvoid throwException()

14 {

15 // Z B¢ E A * catehdg i ] #

16 try {

17 cout << " Function throwException throws an exception\n';

18 throw exception(); // #2 &|#

19

20 } /7/ end try

21

22 VA58 K

23 catch ( exception &caughtException ) {

24 cout << " Exception handled in function throwException"

25 << "\n Function throwException rethrows exception®;

26

27 throw; // £33 Z 4 6%

28

29 } // end catch )03 Prentice Hall, Inc.

ights reserved.
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30 _ _ Outline
31 cout << "This also should not print\n'; -
32

33 } // end function throwException figl3 _02.cpp
34 (2 of 2)

35 i1Int main()

36 {

37 // Z 35t

38 try {

39 cout << "\nmain iInvokes function throwException\n";

40 throwException();

41 cout << "This should not print\n';

42

43 } // end try

44

45 // IR G|t

46 catch ( exception &caughtException ) {

47 cout << ""\n\nkException handled In main\n';

48

49 } // end catch

50

51 cout << "Program control continues after catch In main\n";

52

53 return O;

54

55 } // end main © 2003 Prentice Hall, Inc.

All rights reserved.



main 1nvokes function throwException
Function throwException throws an exception
Exception handled in function throwException
Function throwException rethrows exception

Exception handled 1n main
Program control continues after catch in main

Outline

figl3 02.cpp
output (1 of 1)

© 2003 Prentice Hall, Inc.
All rights reserved.
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o 7| ZX:;‘ v o & en) el
_T}IJ p]/ E

int someFunctlon( double value )
throw ( ExceptionA, ExceptionB, ExceptionC)

{
/[ function body

}
— S B oag F A5t
. ExceptlonA, ExceptionB, ExceptionC
o U Bt ehipFA KE
o 4ok I I H v ¢, ¢ el unexpected . 3

© 2003 Prentice Hall, Inc. All rights reserved.
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13.7 A2 2E37 #p (unexpected) &) #F

e unexpected 3 3t
— 41 * set_unexpected & 3\
e <exception>
« UM E X FAENRF
— set_terminate
© K LT I 3"

- L:lr;\‘/;”ﬁ ﬁ;ﬁ)\

— @ w & % void

|
W~

T
*=
=t
pox
G
e
E;«
vy
A

AL 3 T R e g e edabort
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. .F*_KT S0 3% et v 3 ofp
— & ¥ i J2 ) ¢ ertry/catch
¢ hok 2 HIREED - K
o TBhr ] oh SR AR R O
- BARAENHAF
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// Fig. 13.3: fi1gl1l3 03.cpp
// adpE ERP G
#include <iostream>

using std::cout;
using std::endl;

#include <stdexcept> // # * runtime_errori|¢t
using std::runtime_error;

// function3Z runtime_errori| ¢
void function3() throw ( runtime_error )

{

throw runtime_error( “runtime_error in function3” ); // 4

}

// fTunction2+# = function3
void function2() throw ( runtime_error )

{
function3(); // 3

}

_ 23
Outline

figl3_03.cpp
(1 of 2)

> 2003 Prentice Hall, Inc.
\ll rights reserved.



24

24 // functionl=tr?function2 Outline
25 void functionl() throw ( runtime_error ) —
26 {

27 function2(); // 2 figl3_03.cpp
28 } (2 of 2)

29

30 // Azt

31 int main()

32 {

£S // ¥ functionl

34 try {

35 functionl(); 7/ 1

36

37 } // end try

38

39 // &P runtime _error

40 catch ( runtime_error &error ) // 5

41 {

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

43

44 } // end catch

45

46 return O;

47

48 3} // end main

Exception occurred: runtime_error in function3 .
- © 2003 Prentice Hall, Inc.

All rights reserved.



13.9 22 5, fRHET, & b ¢ B

o B N
—nNew % fT; # s e B
ES

.

— ARV E ¥ A
R

Increment::Increment(intc, inti) {

try {
aryl=new int[c];
ary2=new int[c];

}

catch(...) {
delete this;
throw;

}

} // end constructor Increment

© 2003 Prentice Hall, Inc. All rights reserved.
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13.9 £ 5, fBHEF, & 0] 7F jRam

o X I3t hgs iR

~ ) fi
o MyClass myClass(...);
° #‘fﬂ “L é\ r3|J g Ej ﬁvﬂi t”’ﬁ"q’;ﬂ}#—a-

- R
« MyClass *myClassPtr=new MyClass(...);
o B bR a2 deletedr 2
o T4 2gndRw L B v 4p tRauto_ptr

© 2003 Prentice Hall, Inc. All rights reserved.
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13.10 &) b 27 g

® f};]J f’l* ZE,FT E‘"J

— ﬁkéﬁl]l 7 X LK\FI

* l.e., exception

— * catchiﬁkztk?@ PR e )

5 _—1:] ﬁi-}

© 2003 Prentice Hall, Inc. All rights reserved.

27



13.11 2

¥ New# prpF
—-? 'bad_alloc ]

© 2003 Prentice Hall, Inc. All rights reserved.

T new %

Ey

e
/

/
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© 0 ~N O Ol B WDN P

10

12
13
14
15
16
17
18
19
20
21
22
23
24

// Fig. 13.4: fi1gl3 04.cpp
// %f,’ﬂ];}'}_;\l

// P news 2 &g @ w0
#include <iostream>

using std::cout;

int main()

{
double *ptr[ 50 ];

// RS
for C Int 1
ptr[ 1 ]

ptr
0; 1 <50; i++ ) {
new double[ 5000000 ];

[ -

// F% R pznewg @ w0
if (ptrf 1] ==0) {
cout << "Memory allocation failed for ptr[ "
<< 01 << " J\n"";

break;

} // end if

Outline

figl3_04.cpp
(1 of 2)

© 2003 Prentice Hall, Inc.
All rights reserved.
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25 // Al R

26 else

27 cout << "Allocated 5000000 doubles in ptr[ "
28 << 1 << " OJ\Nn";

29

30 } // end for

31

32 return O;

33

34 } // end main

Allocated 5000000 doubles 1n ptr[ O ]
Allocated 5000000 doubles 1n ptr[ 1 ]
Allocated 5000000 doubles 1n ptr[ 2 ]
Allocated 5000000 doubles in ptr[ 3 ]

Memory allocation failed for ptr[ 4 ]

_ 30
Outline

figl3_04.cpp
(2 of 2)

figl3 04.cpp
output (1 of 1)

© 2003 Prentice Hall, Inc.
All rights reserved.
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// Fig. 13.5: fi1gl1l3 05.cpp

// oA - R B newd 3

// #P new A pzg N bad_alloc %
#include <iostream>

using std::cout;
using std::endl;

#include <new> // 3% newi:3f %

using std::bad alloc; // i * bad _alloc® ¢t

13 1nt main()

14 {
15
16
17
18
19
20
21
22
23
24
25
26
27
28

double *ptr[ 50 ];

iy
try {

// prERBMSE ptrf 1 ]; new throws bad_alloc
// #%pz:new ¢ Z 2ibad_allocw)¢
for Cint 1 =0; 1 <50; 1++ ) {

ptr[ 1 ] = new double[ 5000000 ];

cout << "Allocated 5000000 doubles in ptr[ ™

<< 1 << " J\n";

}

} // end try

Outline

figl3 05.cpp
(1 of 2)

© 2003 Prentice Hall, Inc.
All rights reserved.
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29

30 // &2 bad _alloc &)+

31 catch ( bad_alloc &memoryAllocationException ) {

32 cout << "Exception occurred: "

33 << memoryAllocationException.what() << endl;
34

35 } // end catch

36

<57/ return O;

38

39 } // end main

Allocated 5000000 doubles
Allocated 5000000 doubles
Allocated 5000000 doubles
Allocated 5000000 doubles

in ptr[ 0 ]
in ptr[ 1 ]
in ptr[ 2 ]
in ptr[ 3 ]

Exception occurred: Allocation Failure

_ 32
Outline

figl3_05.cpp
(2 of 2)

figl3_05.cpp
output (1 of 1)

© 2003 Prentice Hall, Inc.
All rights reserved.



13.11 B2 new % prfF-2

e set new handler
— 5 4% <new>
— 2k F - B N AT new g 3R
.mﬁ%»x&

e i@ w & :void

-~ SRS g

— K TR, NeWR pr g rE et gt 3t 2 T ) ) o

© o bR

© 2003 Prentice Hall, Inc. All rights reserved.
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// Fig. 13.6: fi1gl3 06.cpp
// set_new_handleri * § i
#include <iostream>

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

#include <new> // %1% new
using std::set new_handler;
#include <cstdlib> // 31% abort &% /A

void customNewHandler()

{

cerr << "customNewHandler was called';

abort();
+

// #% set_new_handler gJZiclgtlipet 4 iz
int main()

{
double *ptr[ 50 ];

Outline

figl3_06.cpp
(1 of 2)

© 2003 Prentice Hall, Inc.
All rights reserved.
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25 // ip % customNewHandler 3%,

26 // RILRAAE R & BT

27 set_new_handler( customNewHandler );

28

29 // pERHEE ptrl 1 ]

30 // =hAEpE § 4 frpFcustomNewHandler € 44 v e
31 for Cint i1 =0; 1 <50; 1++ ) {

32 ptr[ 1 ] = new double[ 5000000 7];

33

34 cout << "Allocated 5000000 doubles in ptr[ "
35 << 1 << " J\n";

36

37 } // end for

38

39 return O;

40

41 } // end main

Allocated 5000000 doubles
Allocated 5000000 doubles
Allocated 5000000 doubles
Allocated 5000000 doubles

in ptr[ 0 ]
in ptr[ 1 ]
in ptr[ 2 ]
in ptr[ 3 ]

customNewHandler was called

_ 35
Outline

figl3_06.cpp
(2 of 2)

figl3 06.cpp
output (1 of 1)

© 2003 Prentice Hall, Inc.
All rights reserved.



13.12 auto_ptrag &) 2 & e B il pe B

* T Ap R @ newpe B iR

— G| 7h 4 fdeletez = € H 3 - Memory leak
o 3@ %]k 5k auto ptr

— 12f 4 <memory>

— 5 dp AL i g [, p #5 e rridelete
o ¥ X

auto_ptr< MyClass > newPointer( new MyClass() );
— newPointer ¢ 45 I # fi fiz & ope 2

© 2003 Prentice Hall, Inc. All rights reserved.
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W NEFP, O O©O0Ww~NOUDMWNERO

// Fig. 13.7: f1gl1l3 07.cpp Outline
// auto_ptr i * i -
#include <iostream>

figl3_07.cpp
using std::cout; (10f3)

using std::endl;
#include <memory> // i * auto_ptr
using std::auto_ptr; // & * auto _ptrigs T_&
class Integer {
public:
/] EHF
Integer( int 1 =0 )
- value( 1)
{
cout << ""Constructor fTor Integer " << value << endl;
} // end Integer constructor

© 2003 Prentice Hall, Inc.
All rights reserved.
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24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

// jERE
~Integer()
{

cout << "Destructor for Integer "

} // end Integer destructor

// ¥ zvaluesia
void setinteger( Int i1 )

{
value = 1;

} // end function setlnteger

// @Bwvalueinig
int getlnteger() const

return value;

} 7/ end function getlnteger

private:
int value;

}: // end class Integer

<< value << endl;

Outline

figl3_07.cpp
(2 of 3)

© 2003 Prentice Hall, Inc.
All rights reserved.
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50
51
52
53
54
55
56
S7
58
59
60
61
62
63
64
65
66
67
68
69
70
71

// # % auto ptrikitlntegeri it
int main()

{

cout << "Creating an auto_ptr object that points to an "
<< "Integer\n'';

// % auto_ptr 43| Integer # i
auto_ptr< Integer > ptrTolnteger( new Integer( 7 ) );

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

// #* auto ptr ik % Integer g
ptrTolnteger->setinteger( 99 );

// #%* auto ptr i Integer g
cout << "Integer after setlnteger: "
<< ( *ptrTolnteger ).getinteger()
<< "\n\nTerminating program” << endl;

return O;

// end main

Outline

figl3 _07.cpp
(3 0f 3)

© 2003 Prentice Hall, Inc.
All rights reserved.
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. _ . 40
Creating an auto_ptr object that points to an Integer

QOutline
Constructor for Integer 7 -
Using the auto _ptr to manipulate the Integer figl3_07.cpp
Integer after setlnteger: 99 output (1 of 1)

Terminating program
Destructor for Integer 99

© 2003 Prentice Hall, Inc.
All rights reserved.



