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class Divide_ By_ Zero { . . . };
class File_ Error { . . . };
. . .
try {

. . .
throw File_ Error();
. . .

} catch ( Divide_ By_ Zero ) {
// HANDLER 1

} catch ( File_ Error e ) {
// HANDLER 2

}
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class Err { . . . }; � class Err { . . . };

class CL_ _ Err : public Err { . . . };

class CL {/* throws Err */} � class CL {/* now throws CL_ _ Err */}

CL::foo() { throw Err(); } � CL::foo() { throw CL_ _ Err(); }

catch ( Err ) { . . . } � catch ( CL_ _ Err ) { . . . }
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class File_ Error { . . . };
class Special_ File_ Error : File_ Error { . . . };
class Filetype {

. . .
virtual void do_ write() {

. . .
throw File_ Error();
. . .

}
};
class Special_ Filetype : Filetype {

. . .
virtual void do_ write() {

. . .
throw Special_ File_ Error();
. . .

}
};
Filetype log_ file;
Filetype data_ file;
Special_ Filetype tmp_ file;

try {
. . .
log_ file.do_ write();
data_ file.do_ write();
tmp_ file.do_ write();
. . .

} catch ( File_ Error ) {
// HANDLER A is always matched

}
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procedure BoundExceptions is
generic package Filetype is

file_error : exception;
procedure do_write;

end Filetype;

package body Filetype is
procedure do_ write is
begin

. . .
raise File_ Error;
. . .

end do_write;
end Filetype;

package data_ file is new Filetype;
package log_ file is new Filetype;

begin
log_ file.do_ write;
data_ file.do_ write;

exception
when log_file.file_ error => -- HANDLER A1
when data_file.file_ error => -- HANDLER A2

end BoundExceptions;
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//same definitions/declarations as before
try {

. . .
log_ file.do_ write();
data_ file.do_ write();
tmp_ file.do_ write();
. . . // Experimental syntax:

} catch ( log_ file.File_ Error ) { // bind exception to log_ file object
//HANDLER A1

} catch ( data_ file.File_ Error ) { // bind exception to data_ file object
// HANDLER A2

} catch ( tmp_ file.Special_ File_ Error ){ // bind exception to tmp_ file object
// HANDLER 2

} catch( File_ Error ) { // general handler
// HANDLER 3

}
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//same definitions/declarations as before
try {

log_ file.do_ write();
} catch ( File_ Error ) {

// HANDLER A1
}
try {

data_ file.do_ write();
} catch ( File_ Error ) {

// HANDLER A2
}
try {

tmp_ file.do_ write()
} catch ( Special_ File_ Error ) {

// HANDLER 2
}
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class Err{};
class CL {

void foo() { throw Err(); }
};
class LC {

void bar() { throw Err(); }
};

. . .
CL cl_ obj;
LC lc_ obj;
try {

cl_ obj.foo();
lc_ obj.bar();

} catch ( Err ) {
// HANDLER A

}
. . .
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class Err{};
class CL_ _ Err : public Err {};
class LC_ _ Err : public Err {};
class CL {

void foo() { throw CL_ _ Err(); }
};
class LC {

void bar() { throw LC_ _ Err(); }
};

. . .
CL cl_ obj;
LC lc_ obj;
try {

cl_ obj.foo();
lc_ obj.bar();

} catch ( CL_ _ Err ) {
// HANDLER A1

} catch ( LC_ _ err ) {
// HANDLER A2

} catch ( Err ) {
// HANDLER A

}
. . .
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class Filetype_ _ File_ Error : public File_ Error { };
class Special_ Filetype_ _ File_ Error : public File_ Error { };
class Special_ Filetype_ _ Special_ File_ Error : public Special_ Filetype_ _ File_ Error { };

class Filetype {
. . .
virtual void do_ write() {

. . .
throw Filetype_ _ File_ Error();
. . .
}

};
class Special_ Filetype : Filetype {

. . .
virtual void do_ write() {

. . .
throw Special_ Filetype_ _ Special_ File_ Error();
. . .
}

};

Filetype log_ file;
Filetype data_ file;
Special_ Filetype tmp_ file;

try { . . .
log_ file.do_ write();
data_ file.do_ write();
tmp_ file.do_ write();
. . .

} catch ( Filetype_ _ File_ Error ) {
// HANDLER A

} catch ( Special_ Filetype_ _ File_ Error ) {
// HANDLER B

}
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class Bound_ Exception {
public:

void * origin; // attribute storing the object
�

s ID/address
Bound_ Exception( void * p ) : origin( p ) {} // store the origin during construction

};

class File_ Error : Bound_ Exception { . . . };
class Special_ File_ Error : File_ Error { . . . };
class Filetype {

. . . // somewhere in here, there is a “throw File_ Error( this );”
};
class Special_ Filetype : Filetype {

. . . // somewhere in here, there is a “throw Special_ File_ Error( this );”
};

Filetype log_ file;
Filetype data_ file;
Special_ Filetype tmp_ file;

try {
log_ file.do_ write(); // call can result in “throw File_ Error(this);”
data_ file.do_ write(); // call can result in “throw File_ Error(this);”
tmp_ file.do_ write(); // call can result in “throw Special_ File_ Error(this);”

} catch ( File_ Error e ) {
if (e.origin == &log_ file) // HANDLER A1
else if (e.origin == &data_ file)// HANDLER A2
else if (e.origin == &tmp_ file) // HANDLER B
else throw; // re-raise, or handle general File_ Error exceptions
}
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Special_ Filetype tmp_ file, dummy;

try {
tmp_ file.do_ write();
dummy.do_ write();

} catch (Special_ File_ Error e) {
if ( e.origin == &tmp_ file ) // do something

else throw;
} catch ( File_ Error e ) {

if ( e.origin == &tmp_ file) // do something

else if ( e.origin == &dummy ) // do something else

else throw;
}
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try {
. . .
} catch ( Type � ) { . . . }

catch ( Type � ) { . . . }
. . .

catch ( Type � ) { . . . }

<QF7|

try {
try {

. . .
} catch ( Type � ) { . . . }

catch ( Type � ) { . . . }
. . .

catch ( Type � ) { . . . }

} catch ( Type ��� � ) { . . . }
catch ( Type ��� � ) { . . . }

. . .
catch ( Type � ) { . . . }
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class Beatle{ }; // exception class definitions
class John : Beatle { };
class Paul : Beatle { };
class George : Beatle { };
class Ringo : Beatle { };

AlbumClass white, pepper; // just some objects which are going to be bound to
. . .

try{
. . .

} catch ( Beatle ) { // unbound
//A

} catch ( Paul ) { // unbound
//B

throw; // original RE-THROW
} catch ( white.Ringo ) { // Ringo bound to white

//C
} catch ( pepper.Beatle &e ){ // Beatle bound to pepper

//D

} catch ( John ) { // unbound
//E

} catch ( George ) { // unbound
//F

} catch ( white.Beatle ) { // Beatle bound to white
//G

}//try
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{
bool OrigThrowPaul = false;
try {

try {
try {

. . .
} catch ( Beatle ) {

//A
} catch ( Paul ) {

//B
OrigThrowPaul = true; // since this is a user-defined re-throw, set flag

throw; // original RE-THROW

} catch ( Ringo UniqueIdent1 ) { // first catch the exception, give it a name
if ( UniqueIdent1.origin == &white ) {

// check if the stored binding is the right one
// if yes, handle exception

//C
} else {

throw; // if not re-raise
}//if

}//try
} catch ( Beatle &e ) {

if ( e.origin == &pepper ) {
//D

} else {
throw; // inserted re-raise

}//if
}//try

} catch ( John ) {
//E

} catch ( George ) {
//F

} catch ( Beatle UniqueIdent1 ) {

if (OrigThrowPaul ) // check flag in every subsequent eligible handler to re-raise
throw; // accidentally caught exceptions

if ( UniqueIdent1.origin == &white ) {
//G

} else {
throw;

}//if
}//try

}

w!39_;XC>`Bj�Cp # %W�"u$FC\C<QF7h%B%|��Ah[<nDAh%\�<?F7| >SB%� >A< 3�Y~B��=h%8;F ^ B[>SYA398;F � < c DAB[>
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F78 ��F7B%h%B%YAY]<Q> (&DA8 B[:-@CB%|�D]\739Yrh%8;F7h%B[47D�3�F?DA8 D]\7B-D]<?>S_QB%D�6�<?F7_;XC<n_QB �"!�!mpji FI4C<Q>SDA39h[X765<Q>&� 39D�3�Y
F7B%h%B%YAY]<?> (=DA8�|CB%h%3�|CB ��\C<nD$D (C4CB%Y�Y]\787X76�|&@ B Z$8;XCF7|&u��;h%B[47D~3�87F7Y � ��\7B[>SBr<QF7| \78 �1D]\7B&(=Y{\78;X769|
@CB�|CB �xF7B%|}8;>�|CB%h%65<Q>SB%| �b<nY���B%696 < Y���\7B[F&<?F7|&\78)� D]\7Bj@735F7|C35F7_ 8;h%h[XC>`Y <QF7| D~8 ��\739h�\ 8;@�� B%h%D
<QF�B��7h%B[47DA398;F 39Y�@C8;XCF7|�p

� �



� � ��� � � ��	�� � � ��	 	 � ��� ����� ��� � � �+	_� ��	������ ����	 ����� � ��� � � � # � ���


3������� � � 0 %�!&�"!-')%�*�#+*-,�� * �1#�#�� /10"� 23')%�*�#�-

wW8?6�698 ��35F7_�D]\7BrB��C<Q:=4769B-8nc���|W< �KD]\739Y�YAB%h%DA398;F B�� <?:-35F7B%Y�3 c'B��7h%B[47DA398;F7Y�Y]\78;X769|I@CB�|CB%h%6�<?>SB%|I<nY
@C87XCF7| <QF7|}\78)� D]\739Y�Y]\78;X769| @ Br|C8;F7BQp
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ikF ��|W< �$|WX7B&DA8}D]\7B ��<�(I_QB[F7B[>`3�h&4C< h�g�<n_QB%Y ��8;>Ag��!B ^ B[> ( Z$8;XCF7|1u��;h%B[47DA398;F 39Y�4C<Q>SD-8nc�D]\7B
35F7YAD]<QF7h%Bm3�D�39Yj@C87XCF7|.DA8Kp=ab8;87gQ35F7_ cl8;>�<QF}<QFC< 6�8?_ (}3�F �
!�! ��|CB �xF735F7_IZ$8;XCF7|.u��7h%B[47DA398;F7Y-<nY
:-B[:-@CB[>`Y�8nc'<-h%65<nYAY � 87X76�|&:m<QgnB�D]\7B[: 4C<?>SD�8nc"D{\7Br8;@��SB%h%DAY�D]\7B&( <Q>SBr@ 8;XCF7|&DA8��b3�� '�� �

class File_ Error; // forward declaration
class Filetype {

File_ Error err;
. . .

};

� 8)��B ^ B[> �ncl8;>��
!�! �CD]\739Y�|CB%YA39_;F 39Y�XCFC>SB[<nYA87FC<Q@769BQp i F �
!�! �7B��;h%B[47DA398;F 35F7YAD]<QF7h%B%Y�<?>SB�8;>S|C35FC<Q> (
8;@��SB%h%DAY �C<QF7|&< Y�Y]X7h%\�D]<QgnB�XC4 YAD~8;>A<n_QB�Y]4C<nh%B%1[p�� B[F7h%B �WB ^ B[> ( Z$8;XCF7|&u��;h%B[47D~3�87F |CB �xF7B%|I<nY�<
:-B[:-@CB[>$8nc"<�h%65<nYAY!��8;X769|�D{<QgnB�XC4mYADA8;>~<n_QB�Y]4C<nh%B c 87>!B ^ B[> (m3�F7Y~D]<QF7h%B�8nc"D]\C<nD$h%65<nYAY[p � 6939YAD �7cl8;>
B��C<Q:=4769B �W35F ��\739h%\ B ^ B[> (&F787|CBr87@�� B%h%D�\C<nY�39DAY�8 ��F Z$8;XCF7| u��;h%B[47D~3�87F7Y�h%8;X769| ��<nY~DAB <m698QD�8nc
Y]4C<nh%B�cl8;>�B��7h%B[47DA398;F7Y�D]\C<nD�<?>SBr4C>S8;@C<Q@76 ( F78QD�F7B%B%|CB%|I:-8QY~D 8 c D]\7B�D~3�: BQp
�)>SB%65<nDAB%|I4C>S8;@769B[: <Q>S39YAB%Y�ck>S8;: D]\7B�co<nh%D�D]\C<nDr: B[:j@ B[>SY ��39D]\735F}h%65<nYAY~B%Yr\C< ^ BjD~8 @ B=h%8;F��

YAD]>~X7h%DAB%|�|WXC>`3�F7_�35F7YAD]<QF?DA35<nDA398;Fbp �
!�! Y{XC4C4C8;>SD~Yy4C<?>A<Q:-B%DAB[>�4C<nY~YA35F7_-c 87>!B��7h%B[47DA398;F7Y @
(=YAD~8;>S35F7_
D]\7B[: < Y ^ <n65X7B%Y�35F D]\7B�B��7h%B[47DA398;F 8;@��SB%h%DAY[p!i c!Y]X7h%\&F78;F��kB[:m47D (�B��7h%B[47DA398;F h%65<nYAY~B%Y <Q>`B�|CB �xF7B%|
<nY�:-B[:-@CB[>SY��bD]\7B&( \C< ^ B�DA8 @ B=h%8;F7YAD{>AX7h%DAB%|���\7B[F D]\7B%35>�h%8;F?D]<n35F735F7_&8;@��SB%h%D�3�Y�h[>`B[<nDAB%|�pr� Y]X��
<n696 ( �7B��;h%B[47DA398;F7Y�<Q>`B�h%8;F7YAD]>~X7h%DAB%|�<nD!D]\7B DA35:-B�D]\7B&(=<Q>SB D]\C>S8 ��F��n8nclDAB[F=<nY�<QF78;F
( : 8;X7Y!8;@��SB%h%DAY[p
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ikF�D{\73�Y ��<�( �'>A<n39YAB%�kYA39DAB 35F?cl8;>A:=< DA398;F�39Y�YAD~8;>SB%|�3�F7Y~3�|CB}D]\7B[: � <QF7|�D{\;X7Y � D]>A<QF7Y]: 3�D~DAB%|�DA8}D]\7B
\C<QF7|C6935F7_ h%8;|CB � 3�� '�� �

throw File_ Error(
�

Disk full
�

);

ilD 3�Y�<n69YA8=4C8QYAY~3�@769B-DA8-h%8;F7YAD{>AX7h%D�D]\7B�B��;h%B[47D~3�87F�8;@��SB%h%D 35F <n| ^ <QF7h%Br< Y�<-FC<Q:-B%| 8;@��SB%h%D�<QF7| DA8
Y]XC@7YAB54CX7B[F?DA6 ( D]\C>S8 � D]\C<nD�8;@�� B%h%D �X3 �M' � �

{
File_ Error err(

�

Disk full
�

);
. . .
throw err;

}

� 8)��B ^ B[> �WB[<Q>`6 ( h%8;F7YAD]>~X7h%DA398;F 8nc'B��;h%B[47D~3�87F}8;@��SB%h%DAY�39YrXCF7h%8;:=:-87F @ B%h[<QX7YAB=D{\7Bj|W< D]<�4C< YAYAB%|
35FQD~8=39D � 3�� '�� �;B[>~>S8;>�:-B%YAY]< _QB%Y � h%87|CB%Y �7YAD]<nD~B�35F?cl8;>A:=<nD~3�87F �'39Y�X7Y{XC<n696 ( |CB[4 B[F7|CB[FQD�8;FmD]\7B�B��7h%B[4��
DA398;FC<n67YA39D]XC<nD~3�87F�B[F7h%8;XCF?DAB[>SB%| �7@CX7D"D]\739YqB��;h%B[47D~3�87FC<n6CYA39D]XC<nDA398;F 39Y'X7Y]XC<n696 ( XCFCg7F78 ��Fr< D�D]\7B�DA35:-B
D]\7B!B��7h%B[47DA398;F�8;@��SB%h%Db3�Yqh%8;F7YAD{>AX7h%DAB%|�p"i F�D]\7B�<Q@C8 ^ B!B��C<Q:=4769B �n<�� Disk full

�$Y~3�D{XC<nDA398;F�39Y!<QF��
DA39h%354C<nDAB%| �C@CX7D�D]\7B�>SB[< 6CYA39D]XC<nDA398;Fm8;h%h[XC>~>S35F7_j65<nD~B[>':-39_;\?D @ B <��

No writing permission
�

8;>�<��
Sharing violation

�Kp's \73969Bj39D�39Y 4 8QYAYA35@769B=DA8=|CB �xF7B-:-B[:-@CB[>�>S8;X7DA35F7B%Y�35F7YA39|CB=D]\7B
B��7h%B[47DA398;F h%65<nYAY�DA8-h%\C<QF7_QBrD{\7B�YADA8;>SB%| 35F?cl8;>A:=< DA398;F��b3�� '�� �

{
File_ Error err(

�

Disk full
�

);
. . .
err.changeMessage(

�

Sharing violation
�

);
throw err;

}
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D]\739Y�YA8Q65X7DA398;F 39Y�h%65XC:-Y (&<nD�@CB%Y~D[p
Z (-|CB �xF735F7_�B��7h%B[47DA398;F7Y�<nY�:-B[:-@CB[>SY!��39D]\735F�h%65<nYAYAB%Y��;39D�39Y�B%3�D{\7B[>�:=<QF7|W<nD~8;> (rD~8rh%8;F7YAD{>AX7h%D

D]\7B[: @ B{c 87>SB�D{\7B&( <Q>`B X7YAB%| �$B ^ B[F�D]\787X7_;\�D]\C<nD=:-39_;\?D=F78QD=:=<QgnB�YAB[F7YAB �$8;>�DA8}69B[< ^ B D]\7B[:
XCF735F739DA35<n693 �%B�|.|WXC>`3�F7_ 35F7YAD{<QFQD~3�< DA398;Fbp�ikF}@C8QD{\ h[<nYAB%Y��W39D�39YrF7B%h%B%YAY]<Q> ( DA8 \C< ^ B�Y]4CB%h%35<n6': B[:j@ B[>
>S8;X7D~3�F7B%Y�DA8�Y]XC@7YAB54CX7B[FQD~6 ( 35F7YAB[>SD�X7YAB{coX76!4C<Q>A<?:-B%DAB[> 3�F?cl8;>A:m<nDA398;F&< D�D]\7Bj>~<n39YABQp�Z$8QD]\ 8 c'D]\7B%YAB
>SB[<nY~8;F7Y�Y]X7_Q_?B%YAD�D]\C<nD�B��7h%B[47DA398;F7Y�3�F �
!�!0Y]\78;X769|}F78QD�@CB-:-B[:-@CB[>SY 8nc < h%6�< YAY[p

# 8QDAB �?D]\7B[>SB�<?>SB�h[<nYAB%Y$35F ��\739h%\=h%65<nY~Yy: B[:j@ B[>SY �
��\739h�\�X7Y]XC<n696 (�Y~B[> ^ B�< |C3�v�B[>SB[F?D�4CXC>A4C8?YAB �
<Q>SB�D{\C>S8 ��F�< Y�B��;h%B[47D~3�87F7Y�|WXC>S35F7_�B��;h%B[47D~3�87FC<n6"Y~3�D{XC<nDA398;F7Y �b3 �M' � �

class Filetype {
string file_ name;
. . .
void fileProblem() {

throw file_ name; // indicate to handler which file has problems
}

}

��\7B%YABmh[<nYAB%Yr<Q>SB=F78QD�h%8 ^ B[>`B%| 35F}D{\73�Y�|C39YAh[X7Y~YA398;F.@ B%h[<QX7YAB�D]\7B-8;@��SB%h%D�D]\C>S8 ��F 3�Y-X7Y]XC<n696 (IF78QD
X7YAB%|}<nY�<QF�B��7h%B[47DA398;F��b<QF7| 39D�39Y �AX7YAD�h%8Q35F7h%39|CB[F7h%B=D]\C< D 39D�h[<QF <n69YA8�@ BjX7YAB%|}<nY�<QF�B��7h%B[47DA398;Fbp
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35F7YADAB[<n| 8 c :=<Qg?35F7_jD{\7B Z$8;XCF7|&u��;h%B[47DA398;F <-:-B[:-@ B[>'8 c"D]\7B�h%6�< YAY �C39D�39Y�4C8QY~YA35@76�B�DA8-|CB%h%65<Q>SB�39D
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���
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class Filetype {
class File_ Error; // declaration in class-scope

void do_ write();
. . .

};
class Filetype :: File_ Error { . . . } ;

void Filetype :: do_ write() {
. . .
throw Filetype :: File_ Error(

�

Disk full
�

);
}

��\7B�<n| ^ <QFQD{<n_QB'8 cxD]\739Y'<Q4C4C>S87<nh�\�39Y!D]\C<nDqD]\7B[>SB�39Y'<�69B��;39h[<n6b<nYAYA87h%35<nDA398;F-@CB%D ��B%B[F�D]\7B�B��;h%B[47D~3�87F
<QF7|�D]\7B'8;@�� B%h%D�39D!39Y!@C8;XCF7|-DA8�@
(�|CB%h%65<Q>S35F7_�D]\7B$B��;h%B[47DA398;F�35F7YA39|CB�D]\7B$8;@��SB%h%D�h%65<nYAY[p!u��;h%B[47DA398;F7Y
35F h%65<nYAY �kYAh%8;4CB-<n69YA8=|C8 F78QD�D]<QgnBrXC4 Y]4C<nh%B�8;> >SB54 X735>SB�h%8;F7YAD]>~X7h%DA398;F�|WXC>S35F7_�35F7YAD{<QFQD~3�< DA398;Fbp

� F D]\7B�8?D]\7B[>'\C<QF7| �?8;F76 (�@CB%35F7_�<?@76�B�DA8-X7YAB�Y]X7h%\=h%65<nY~Y��kYAh%8;4 B�B��7h%B[47DA398;F7Y�35F�<r@C87XCF7| ��<�(
39Yr<-YAB[>S398;X7Yr>`B%YAD]>S39h%DA398;F <QF7|I<�v�B%h%DAY�4C>S8Q_7>A<Q:)|CB%YA39_;F � Y~3�F7h%B-39D�3�Yr< |CB%YA39_;F |CB%h%3�Y~3�87F���\7B[>SB-DA8
|CB%h%65<Q>SB-h%65<nYAYAB%Y%�%p���\739Y >`B54 X735>SB[:-B[F?D�DA8=|CB%h%65<Q>`BjB��7h%B[47DA398;F h%65<nYAYAB%Y�35F h%6�< YAY��kYAh%8;4 B=<n69YA8 : B[<QF7Y
D]\C<nD�35F}87>S|CB[>�DA8&< |C|.@735F7|C3�F7_}h[<Q4C<?@73�6939DA39B%Y=DA8 8?6�|�4C>S8Q_;>A<?:-Y � 8;F7B%Y�D]\C< D � B[>`B F78?Dr35FQD~B[F7|CB%|
DA8}X7YAB Z$8;XCF7|�u��7h%B[47DA398;F7Y���D]\7B&($� 87X76�|�\C< ^ B=DA8}@CB�Y]XC@7YAD]<?FQDA35<n696 (�>SB&��>S39DADAB[Fbp s \73969B h[<nDAh%\
h%65<QX7YAB%Y���8;X769| \C< ^ B�DA8�h�\C<QF7_?B � 35F?DA8j@735F7|C35F7_�8;F7B%Y��&� ��39D]\mD]\7B�h%65<nYAY �kYAh%8;4CBr>`B%YAD]>S39h%DA398;F��7h%65<nYAYAB%Y
X7YA35F7_&B��7h%B[47DA398;F7Y ��8;X769|.<n69YA8}\C< ^ BjD~8&@CB=h%\C<QF7_QB%|���B��7h%B[47DA398;F7Y ��8;X769|.F7B%B%|IDA8&@ B�|CB%h%65<Q>`B%|
35F7YA39|CB�D]\7B[: p���\7B%YAB�h%65<nYAY$h�\C<QF7_?B%Y h%87X76�| <�v�B%h%D'8?D]\7B[>!4C<Q>SDAY$8nc�D]\7B�4C>S8?_;>A<Q: D]\C< D���8;X769|�\C< ^ B
DA8�@ Br>SB&��>S39DAD~B[F Y]XC@7YAB54CX7B[F?DA6 (Qp
��69YA8"�n39D!39Y'h%8;F7h%B%3 ^ <Q@769B�D]\C< D'@73�F7|C35F7_-h[<Q4C<Q@7396939DA39B%Y�h%8;X769|�@CB�< |C|CB%|jD~8�B��;39YADA35F7_�h%8;|CB
�AX7YAD'@ (

� 8;>yB ^ B[F ��39D]\78;X7D���>SB%h%8;:=47396935F7_&39D[p � c'h%8;XC>SYAB �KD]\739Y�h%8;|CB-h%8;X769|IF78QD�X7YAB � $ � 3�� �Wh[< DAh�\ � Z'87XCF7|
u��7h%B[47DA398;F7Y�< Yj39D-39Y�F78QD-< ��<Q>`B=8nc�D]\7B%35>=< ^ <n396�<?@73�6939D ( � 8;> D]\7B�h%87F7h%B[47D��&�'@CX7D-39D=h%8;X769|�D]\C>S8 �
D]\7B[: pIi c 4C>`8Q_;>A<Q: Y���\739h%\�<Q>SB < ��<Q>`B=8nc�Z$8;XCF7|1u��7h%B[47DA398;F7Y�X7YAB D{\73�Ym8Q69|.h%87|CB � 3�� '�� �!<nY=<
6935@C>A<Q> ( �&�CD]\7B&(mh%8;X769|&h[<nDAh%\�<QF7|&\C<QF7|C69Br39DAY�B��7h%B[47DA398;F7Y < YyZ$8;XCF7|&u��;h%B[47D~3�87F7Y[p ��\7B�cl8Q69698)� 3�F7_
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B��C<Q:=4769Br396965X7YAD]>A<nD~B%Y�D]\739Y�YA39D]XC<nDA398;F c 87> X7Y~3�F7_�D]\7B�� ��a � ����� ��� h%65<nY~Y[p

. . .
using namespace std;
vector<int> v(42);

try {
v[ 100 ] = 0;

} catch ( v.out_ of_ range ) {
//handle bound STL exception

}
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class Overflow { . . . };

bound class File_ Error { . . . };
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. . .
class Filetype;
class File_ Error; // forward declarations

class Database {
Filetype &f; // initialized by a constructor
. . .

public:
void commit() {

try {
f.do_ write(); // throws File_ Error

} catch (f.File_ Error) {} // OK
}

};

void DB_ Manager :: flush( Database &db ) {
try {

db.commit();
} catch ( f.File_ Error ) {} // SYNTAX ERROR
} catch ( db.File_ Error ) {} // OK, but never matched

}

class MainDriver {
public:

static void run() {
DB_ Manager dbman;
Database db( /* construction arguments */ );
dbman.flush( db );
. . .

}
}
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. . .
class Filetype;
class File_ Error; // forward declarations

class Database {
Filetype &f;

public:
void commit() {

try {
f.do_ write(); // throws File_ Error

} catch ( File_ Error e ) {
throw e; // changing bound object through catch and re-raise

}
}

};

void DB_ Manager :: flush( Database &db ) {
try {

db.commit();
} catch ( db.File_ Error ) { // handle error }
} catch ( File_ Error e ) { throw e; } // or catch and re-raise

}
. . .
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void DB_ Manager :: flush( Database &db ) {
try {

db.commit();
} catch ( db.File_ Error ) // Note the valid binding to db here

}
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void Transactionclass :: do_ transaction( Database &db, User_ Log &ul) {

Filetype data_ file;
Filetype log_ file;

try {

ul.log_ events(log_ file);
db.begin_ transaction(data_file, log_ file);

} catch ( File_ Error ) {}
}

void User_ Log :: log_ events( Filetype &f ) {
f.do_ write() // throws File_ Error

}

void Database :: begin_ transaction (Filetype &d, Filetype &l) {
d.do_ write(); // throws File_ Error
l.do_ write(); // throws File_ Error

}
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V��SIQV � X4@JPdR eGFiRSZGLJ@\RSf
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 J % _ �=FiRSZ�
 J % _�KG_ J � _
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B4X.FuI ª¥]hU4Fi� V�TGRYm[@\RSZG@\RSf|��B4P:IQPdRYX.UWPiL�IKFiR�UWVQXoTGU4R�X4P:X.eSV �?>�� � U4TGRYghX4@\�:Vi� m1eS@JI e IQPdTSLJZNIQeGFiRSfiV
X.eSV�DS@\RSZG@vRSf @\RY]¤PSU4�`FHX4@JPdR�FYRSZwX.eSVKR UWVQX.TGU�R
IQPdRYX.UWPYL X4P<X.eSV � UWP � FHfSFHX4@JPdR �:VQI eGFYRS@CBo��FufdFH@\R�_
9[eSVKUWV�@JBNRSPwm[F MwX�P
ZG@\UWVQIQX4LJM�@vRYX4VKU4U�T � XN�=>[>�� B � UkP � FHfdFHX�@CPSR©�:VQIQeGFiRS@JB.���nB4P�FHfdFu@vR��nB�Pd�:V
mnPdU4ªug FiUWPdTGRSZ�@JB�RSVQVQZGVQZ?_
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ahR � VQIQX4@JPdR � _ �G_ � �¡F�IKFHX4IQe<FiRSZ
UWVog U4FH@JB4V	�:IQPdRYciVKRYX4@JPdR�m�FuB=@vRYX.UWPSZ|TSIQVQZ
X.eGFuX1IKFiR�B4@\�:TSL\FHX4V`ZGMYg
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B4X.U�TSIQX4PdUWB¥PH]�Z|TG���OMqPdDp�WVQIQX4B:X4P<I eGFiRSfYV�X.eSVNDS@\RSZG@\RSf @vRY]bPdU4��FHX4@JPdR PH]�FYR
V��SIQV � X4@JPdR�Z|TGUk@vRSf
B4X.FuI ª
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class DummyClass {
void * binding;

public:
DummyClass( void * pointer ) : binding( pointer ) { }
~DummyClass() {

thisExecution().setExceptionBindingTo( binding );
}

};

9[eSV¥]hTGRSIQX4@JPdR Q ��� � @�� 
 O��
Q � � � R UEUWVQX.TGU�RSBOF�UWVo]bVKUWVKRSIQV:X4P�B4Pd�:V:PdD � VQIQX=�`FH@\RYX.FH@\RS@\RSfNB4X.FuX4VO@\RY]bPdU�g
�`FHX�@CPSR¥]¤PSU3X.eSV[IKTGU�UWVKRiX�V��dVQIKTSX�@CPSR�_89[eS@JBnPdDp�WVQIQX @JB[UWVQB � PSRSB4@\DSLCVE]bPdU6B4X4PdUW@\RSf¥X.eSV1DS@\RSZG@\RSf`PH]?X.eSV
IKTGU4UWVKRYXnV��dIQV � X�@CPSR�_89[eSVEX.U4FiRSB4L\FHX�PdUjIKFiR�@vRSB�VKUWX[FiR`@\RSB4XoFiRSIQV1Pu] K�� B$B 1�X;? � ��� FuX X.eSV=DGVQfi@\RGRS@\RSf
PH]3VQciVKUWM�RSPdRYghB4X.FuX4@JIO�:VK�:DGVKU�]£TGRSIQX4@JPdR ZGV�:¡RS@JX4@JPdR��|BoTSI e�FHB[@\R

void SomeClass :: someMember() {
DummyClass _ unnamed_ ( this ); // <== inserted by translator

// **** start of original user code ****
. . .

}

az]OFiRqV��dIQV � X�@CPSR IKFiTSB4VQB`X.eSV�X4VKU4� @vRGFuX4@JPdR PH]1X.eSV ��� B 
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B4X.FuI ª¥TGRim[@\RSZG@\RSf|�GXoeSV K�� B$B 1�X;? � ���?@\RSB4X.FiRSIQVE@JB ZGVQB4XoUWPHMiVQZ`FiRSZ`@JX4B ZGVQB�X.U4TSIQX4PdUjV��SVQIKTSX4VQZ?_89seS@CB
ZGVQB4X.U�TSIQX4PdU=B�VQX4B=X.eSV�IKTGU4UWVKRYXtDS@\RSZG@\RSf
X4P�X.eSVZQ �
� � � Pi@\RYX4VKU¥X.eGFHX=m[FHB¥cpFHLJ@JZwmEeSVKR
@JXOm[FHB¥IQPdRYg
B4X.U�TSIQX4VQZ?_©� PdU:X.eSVNRSV��SX�B4X.FHIQª<]hU4Fi� Vi� X.eGFuX � Pi@\RiX�VKU�UWVo]bVKUWVKRSIQVQZ�X.eSV�IKTGU4UkVKRiX�PdDp�WVQIQX`PH]=X.eSV
� UWVQcS@JPdTSB�B4X.FHIQª ]£U4FY�:Vi�rFuBlUWV65GTS@\UWVQZ DiM�U4TSLJV@�iF<PH]OXoeSV
4=MGRGFi�:@JI 2�@\RSZG@\RSf FHLJfiPdUk@CXoeG� ]hUWPd�
�3@JfdTGUWV � _ � _

a�R�X.eSV¥IKFHX4IQe�IQL\FiTSB4Vi� X.eSV:DS@vRSZG@\RSf�B4X4PdUWVQZNDYM�X.eSV � UWVQcd@JPdTSB�LCM�ZGVQB4X.UWPHMiVQZ�Z|TG���OM�PSDp� VQIQXs@CB
IQPd� � FYUWVQZ�X4P:X.eSV=PdRSV=B.T �*� LJ@JVQZ
DiM�X.eSVOTSB4VKUr]¤PdU�X.eSV=IKFuX4I e�IQL\FiTSB�Vi�¡FiRSZ�@ ]3X.eSVQM�FiUWV=V65GTGFHLb�GX.eSV
eGFiRSZGLJVKUE�`FHX4IQeSVQBK_
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9[eS@JB=B4PiL\TSX4@JPdR<eGFHBEX.eSV:FHZGcpFiRYX.FHfYVOX.eGFHXs@CX.�4TSB4XEB4LJ@JfdeiX�LCM�@\RSIKUWVKFHB4VQB=IQPSZGV:B4@��QVi_�a£X1@JBOFHLJB4P�]hFHB4X4VKU
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HEZ|eSVKUW@\RSfOX4P[XoeSV � PiLJ@JIQMtXoeGFHX^V��SIQV � X4@JPdR:eGFiRSZGLJ@\RSfOIQPSZGVnB.eSPdTSLJZ�eGF ciVrRSP��zPdU�ciVKUWM=LJ@JX4X4LJV��6@v� � FHIQX
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9[eSVKUWV=@JB=RSP`IQeGFiRSfiV=]hUWPd�#X.eSVORSPSRYg DS@vRSZG@\RSf�B4M RYX.F ��B4@\RSIQV RSPHmO�GFHLJL?XoeGUWPHm[B[FiUWVODGPSTGRSZ?_
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9[eSVI:¡UWB4X�V�� Fi� � LCVEX.eGUWPHm[BnF=B4MGRSIQeGUWPdRSPdTSB"= � ? 
 @ 	 	 ��	|V��SIQV � X4@JPdR�DGPSTGRSZ�X4P¥X.eSV[IKTGU4UkVKRiXnPdDp�WVQIQXK_

uThrow File_ Error( IO_ CRITICAL );

9[eSVEB4VQIQPdRSZ�V��GFi� � LJVEX.eGUWPHm[BrF
	 3 
 O � ��? = � ? 
 @ 	 	 ��	�V��dIQV � X�@CPSR�DGPdTGRSZ�X4P¥X.eSVEIKTGU4UWVKRYXrIQPSUWPdTSX4@\RSV
FHB4MGRSIQeGUWPdRSPdTSB4LJMNFHX ��� B 
 E � ���i_

uThrow Special_ File_ Error() uAt someTask;
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V��SIQV � X4@JPdRSBK� PdU[FiRYM`IQPdUWPSTSX4@\RSVOPdUnXoFHB.ª:PdD � VQIQX4BEU4FH@JB4@\RSflFuB4M RSIQeGUWPdRSPSTSBrVQcYVKRiX4B _
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9[eSVE]bPiLJLJPpms@vRSf�eGFiRSZGLJVQBOFHLJL8= � ? 
 @ 	 	 ��	?V��SIQV � X4@JPdRSB=DGPdTGRSZ�X4P`X.eSV=PdD � VQIQX1RGFY�:VQZ �-M �._

catch ( obj.File_ Error e)

�sPiX4V�X.eSV�P � X4@JPdRGFHL ��� �K} �Hy �ixb~Hy 
i�3m1eS@JIQe @CB�TSB4VQZ�X4P
RGFi�:V�X.eSV�V��dIQV � X4@JPdR�PdDp�WVQIQX:@vRSB�@CZGV�X.eSV
eGFiRSZGLJVKUQ_

9[eSV ]¤PiLJLJPHm[@\RSf IKFuX4I eSVQB F = � ? 
 @ 	 	 ��	 V��SIQV � X4@JPdR D PdTGRSZ X4P m1eGFuX4VQciVKU PdD � VQIQX
� � �
O 	 
 Q �
	 � � �sE 3 � � �
Q 
�	 R U UWVo]bVKUWVKRSIQVQBK_

catch ( *func_ returning_ pointer().File_ Error )

�sPiX4V:X.eGFHXEX.eSV`V�� � UWVQB4B4@JPdR�� � ���
O 	 
 Q ��	 � � �
E 3 � � �
Q 
�	 R Un@JBOVQcHFHL\TGFHX4VQZ
Z|TGUk@vRSf���� 	��G} �Qy 
 �ix�������	��
VQciVKR:@ ]^XoeSV1eGFiRSZGLJVKU�ZGPdVQB[RSPiX �`FuX4I e�_3>[FYTSX4@JPdR:@JBrUWV65GTS@\UWVQZ�m1eSVKR`TSB�@vRSf¥]hTGRSIQX4@JPdRSBn@\R`X.eS@JB�m�F Mi�
PdUnPYX.eSVKUWm[@JB4VOTGRSV�� � VQIQX4VQZ<B4@JZGVoghV �?VQIQX4BEIKFiR�PSIQIKTGUQ_

9[eSVORSV��SX1V��GFi� � LJV:eGFiRSZGLJVQB�FHLJL^FuB4M RSIQeGUWPdRSPSTSB[V��dIQV � X�@CPSRSB1B4VKRYX1DYM�XoeSVOX.FHBoª ��� B 
 E � � �

catch ( someTask.uAEHM::uThrowClass )

�3@\RGFHLJLJMi�OeSVKUWV<@JB�FiR�V��GFi� � LJV
PH]tF fiVKRSVKU�FHL�TGRSDGPSTGRSZ¢eGFiRSZGLJVKUQ�Em1eS@JIQe FHIQIQV � X4BNFuLCLODS@\RSZG@\RSf
@\RY]¤PSU4�`FHX4@JPdR�_�H1fdFu@vR�� F ��� �K} �Hy �ixb~Hy:@JB1B.T �*� LJ@JVQZ?_
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catch ( Special_ File_ Error &e )

�Pk B1kCB � z oYq�oYw ��z � v t8w � #/�8rT}~| �
oYv w�� � }~q
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�[eSVEB4MGRiX.F �O]bPdU6X.eSV�UkVQB.TG�:@\RSf�U4FH@JB4VE@JBnciVKUWM`B4@\�:@JL\FiUnX�POX.eGFHX�PH]^X.eSVEX.eGUWPHmO�HXoeSV1PdRSLJM�ZG@��¨VKUkVKRSIQV
DGVQ@\RSf�X.eSVtTSB�V=PH] ��� � � ��
=@vRSB�X4VKFHZNPu] � E � 	 � D _
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���� ���i} � } �H{.{ 
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	��

� ��,�: � 	 2 �

H�B4@\� � LJVOU4FH@JB4VEPH]^F
	 ��� 
 
 	 	 ��	|V��SIQV � X4@JPdR�D PdTGRSZ�X�POX.eSVEIKTGU4UWVKRYX PdD � VQIQXh�zX.eS@JB X4@\�:V=UWVQX.TGU�RS@vRSfp���

uRaise File_ Error();

�[eSVs]¤PYLCLJPHm[@\RSf:V�� FY� � LJV=B.eSPHm[BreSPHm F¦X.FHB.ª¥IKFiR�FHB4MGRSIQeGUWPdRSPdTSB4LJM�U�FH@JB4V�FYR`V��SIQV � X4@JPdR�FiRSZ`B�VKRSZ
@JX[X4P`@JX4B�VQL ]����

uRaise Special_ File_ Error() uAt uThisTask();

��� 22��7����:�2� ��� 7 7&���,7�9:��� 259 �� 9 4�2 9:�&���2��7�"
2:9 ��� ��� ��7/4������ �� ( 7,7/9 " 7��)�#" 7�4�7�"��� '� 9 �'� 4�2:9 2�4  �����. � 9 ��� 7�9 4�7�"2� 2 4: 
7�����3 9 � 7�56��� 7 7���� 7�9 ��� 2:9 �� #9 4�2�9 �'�2����7�"���3 3 7�"����2��7 ���2.
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�[eSV �?>���� B4MGRiXoF ��]¤PdU¥UWVQB.TG�:@\RSf
eGFiRSZGLJVKUWB`@JB:ciVKUWM<ZG@��?VKUWVKRYXO]hUWPd��XoeSV�PdRSV�]bPdU=X4VKU��:@\RGFHX4@\RSf
eGFiRSZGLJVKUWBh�A� � �s� � IKFHX4IQe=IQL\FiTSB4V��Q_ �[eSV[UWVKFuB4PdR=@JB3X.eGFuX F=UWVQBoTG�:@\RSfOeGFiRSZGLJVKUj@CB3LJ@\ªHV1FERSVQB4X4VQZ`UWPSTSX4@\RSV
m[@JX.e�ZGMGRGFi�:@JI�RGFi�:V:LJPSPdªHg T � _��[PHmnVQciVKUQ��>�� � eGFHBORSP � UWPHcd@JB4@JPdR�]bPdUERSVQB4X4VQZ
UWPdTSX�@vRSVQB �?B4P�FiR
TGRSTSB.TGFHLEB4M RYX.F ��eGFHB`X�PwDGV
FHZGP � X�VQZ?_©� PdU`�:PdUkV�@vRY]bPdU4��FHX4@JPdR�PSR©eSPHm X4PwTSB�V�UWVQB.TG� � X4@JPdR��
B4VQV�� J�J � FiRSZ � �5� _
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HEfdFH@\R��GX.eSV=ZG@��?VKUWVKRSIQV`DGVQXWmnVQVKR�X.eSVtD PdTGRSZ�FYRSZ�X.eSVOTGRdD PdTGRSZ<ciVKUWB4@JPdR�@JBEX.eSV �i~ix 
W~o� � y �ixb~HyQ_
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�[eSV:]bPiLJLJPHm[@\RSfNIKFHX4IQeSVQBtF 	 ��� 
 
 	 	 �
	3V��SIQV � X4@JPdR DGPdTGRSZ X4P �-M �o�jFiRSZ<@CX¥B.eSPdTSLJZ�DGV�eGFiRSZGLJVQZ�DiM
X.eSV=ZGVo]hFiTSLJX�eGFYRSZGLCVKU
?=]bPdUnX.eS@JB[XWM � Vi_

try < obj.File_ Error > {
. . .

}

�[eSV:]bPiLJLJPHm[@\RSf�V��GFi� � LJV`B�X.FHX4VQB=X.eGFuXOFHLJLrU4FH@JB4VQZqVQciVKRiX�BtDGPSTGRSZ
X4P �-M �[BoeSPdTSLJZ�D VleGFiRSZGLJVQZ�DiM
� � � R U ms@CXoe�IQLJPiB.TGUWV¥IQPdRYX.FH@\RS@\RSf ��	%@ �
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�:�59:";� 7/4�.



�����������
	��-� 	 ���

try < obj.uAEHM::uRaiseClass, foo, args > {
. . .

}

�3@\RGFHLJLJMi�GX.eSVn]bPiLJLJPpms@vRSf:LJVQX4B!M ��	 R U^eGFiRSZGLJVOFHLJL 	 ��� 
 
 	 	 ��	¡UWVQB.TG� � X�@CPSR`VQciVKRYX4B�B4VKRiX�X4POXoeSV[IKTGU4UWVKRYX
IQPdUWPSTSX4@\RSVtDYM���� � 
 E � ���i_

try < someTask.File_ Error, bar > {
. . .

}

�Pk B1kb� n��8w8z�� oYr � oYw �1oYw �

� LCXoeSPdTSfde 4=M RGFi� @CI 2 @\RSZG@\RSf`@JBnIKTGU4UWVKRYX4LJM`RSPiX B.T �*� PdUWX4VQZ�DYM �?>�� �`�SF � PiB4B4@\DSLJVE]£TSXoTGUWV[B4MGRiXoF �
B.eSPdTSLJZwD V:IQPdRSB4@JZGVKUWVQZ?_ ��@\ªHV:X.eSV �i~ix 
 ~ � �Qy �ixb~uy�]bPdU � X.FHX4@JI&2 @\RSZG@\RSf|�jX.eSV�{Q} �u{ ��
W~o� � y �ixb~Hy ���^�
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� � �B2�9 ; :L2 ��/0,
	 �073��/0,��

O ��QAO � R �
� ���W��xl�¤~
	)
 ��� �K} �Hy �ixl�b~
	 ��} � �i}#�T�

 �
�4� y � {.{��b~
	pU��o~

E� ~ � 	�� 
h{Qx��ix�� 
Z� 	�x

�seSVO]bPiLJLJPHm[@\RSfNLJ@\RSV�mnPdTSLJZw�:VKFYR<X4P�IKFHX4IQe
FHLJL 	 � � 
 
 	 	 ��	3V��dIQV � X4@JPdRSB:ZGMGRGFi�:@JIKFHLJLJMwDGPSTGRSZ
X4P ��M ��_

catch ( File_ Error / obj )

�[eSV�@\RiciVKUkX4VQZwPSUWZGVKU=PH][V��SIQV � X4@JPdR FiRSZ�D PdTGRSZSghX4P<PdDp�WVQIQXtFuLCLJPHm[B:TSB4@\RSf � XoFHX4@JIlFYRSZ 4=MGRGFi�:@JI
2�@\RSZG@vRSfNFuX[X.eSV=B.Fi� V=X4@\�:Vi� �s� �C� �
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catch ( log_ file . File_ Error / db )

�sVKUWVi�3FHLJL 	 � � 
 
 	 	 ��	3V��dIQV � X�@CPSRSB`B4X.FHX�@CIKFuLCLJM
DGPSTGRSZwX4P � �;@ C � 
lFiRSZqZGM RGFi� @CIKFuLCLJM�DGPdTGRSZ X4P N M
FiUWVOeGFYRSZGLCVQZ �zB�VQV=X.eSV=V�� FY� � LJV=]hUWPd� � VQIQX4@JPdR � _ � _ � �Q_
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�[eS@JBOB�VQIQX4@JPdR<ZGVQB4IKUW@\D VQBtXoeSPiB4V � FiUWX4BEPH]nX.eSVZ� � ? @\R<fdUkVKFHX4VKUEZGVQX.FH@JL3X.eGFuXOFiUWV:IKU4TSIQ@\FHLj]bPdUEX.eSV
@\� � LJVK�:VKRYX.FHX4@JPdR PH]32�PdTGRSZ>�
�SIQV � X4@JPdRSBK_

�Pklj1kYm 
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ahR � VQIQX4@JPdR � _ � _ �G�H@JX m[FHB � PiB4X.TSL\FHX�VQZ�X.eGFuX FHLJL¡V��SIQV � X4@JPdR�XWM � VQB B.eSPdTSLJZND V�DS@\RSZG@\RSf|_ �[eS@JB�U�FH@JB4VQB
X.eSV 5 TSVQB4X�@CPSROPu]|m1eSVKUWVnX.eSVrDS@\RSZG@\RSf:@\RY]¤PdU��`FHX4@JPdR¦@CB FuIQX.TGFHLJLJMOB4X4PSUWVQZOB4@\RSIQV1RSPYX FHLJLSXWM � VQB � UWPHcS@JZGV
F:Z|FHXoF��|VQLJZ�]bPdU�X.eS@JB � TGU � PiB4V��zVQB � VQIQ@\FHLJLJM�RSPYX[X.eSVOVQLJVK�:VKRYX.FiUkM�XWM � VQB[LJ@\ªHV � ���o�����
���.�GVQX4Ii_ �

,�/03 9 ; ��1 
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+=RSVwF �*� UkPdFHIQe©@JB�X4P�B4X4PdUkV�XoeSVwDS@\RSZG@vRSf�@\RY]bPdU4�`FHX�@CPSR�@\R�X.eSV
B4XoU4TSIQX.TGUWV
�`FH@\RYX.FH@\RS@\RSf�B4X.FHX4V
@\RY]¤PSU4�`FHX4@JPdR ]bPdUEFiR�V��SVQIKTSX4@JPdR��?LJ@\ªHV:@\R<X.eSV¥Z|TG�`�¥M�F �*� UWPSFHI el]£UkPd� � VQIQX�@CPSR � _ �G_ � _ � @\RSIQVi�^FHX
FiRYM:fi@JciVKR`X�@v� Vi�dFHXn�:PiB4X3PdRSVEV��SIQV � X4@JPdR`@JB[DGVQ@\RSf � UWP � FufdFHX4VQZ`@\R�FiR:V��SVQIKTSX4@JPdR��GX.eS@JBnF �*� UWPdFHIQe
@JB1BoF ]¤Vi_
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ahR �?>������G@\R�PdUWZGVKUnX4P�TSB4VtFHZGcHFiRSIQVQZ�]bVKFHX.TGUkVQB[LJ@vªuV UkVQB.TG� � X4@JPdR PdU[FHB4MGRSIQeGUWPdRSPdTSB[V��SIQV � X4@JPdRSBK�
@JX=@JBORSVQIQVQB4B.FiUWM�X�P�ZGVKUW@JciV`FiR�V��SIQV � X4@JPdR�XWM � VO]hUWPd� ��� 
� � GHG � K � � �"! � � ���4_ � BOF`IQPSRSB4V65 TSVKRSIQVi�
FHLJL3V��SIQV � X4@JPdR<XWM � VQB=V �?VQIQX4@JciVQLJM�@\RGeSVKUW@JX�� � UWPiX4VQIQX�VQZGLCM*�s]hUWPd� � � 
� � GHG �-K � � �#! � � � �o_D�sVKRSIQVi�?X4P
�`FiªuVOB.TGUWV`FHLJLjV��dIQV � X�@CPSR<XWM � VQBOFiUWV � PiX4VKRYX4@\FHLJLJM DS@\RSZG@\RSf|��@CX=@JB=PdRSLJM<RSVQIQVQB4B.FiUWM�X4P�@vRSIQL\TSZGV�FiR
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FHX4XoUW@\DGTSX4Vn@vR � � 
� � GHG �-K � � �#! � � � �¨]¤PdUjB�X4PdUW@\RSf=X.eSV[DS@\RSZG@\RSf`@\RY]¤PdU��`FHX4@JPdR�_ �[eS@JBrF �*� UWPdFHIQe¥@CB�X.eSV
PdRSV:@\� � LJVK�:VKRYX4VQZw@\R �?>�� �§B4@\RSIQVi��]hUWPd��F�ZGVQB4@JfdR�B4X.FiRSZ � Pi@\RiX �?@JX=@JBODGVQX4X4VKUs]bPdUEFiR�V��dIQV � X�@CPSR
X4P���FH@\RiX.Fu@vR�@JX4BEPHm1R�DS@vRSZG@\RSf�@\RY]bPdU4�`FHX�@CPSR�_

�seSV3]bPiLJLCPHm[@\RSf=B.eSPHm[B�X.eSV @\� � PdUWX.FiRYX � FiUWX4B?Pu]|X.eSV ZGV �¡RS@JX4@JPdR:Pu] � � 
� � GHG �-K � � �#! � � � �3� � ��� � �
ZGVQIQL\FiU4FHX�@CPSRSB1Pd� @CX�X4VQZP�Q_

class uAEHM::uDualClass {
. . .
void * uStaticallyBoundObject;
. . .

public:
void * uGetOriginalThrower() { return uStaticallyBoundObject; }

uDualClass * uSetOriginalThrower( void * p ) {
uStaticallyBoundObject = p;
return this;

}
};

4OTGUW@\RSf:X.eSVEX.eGUWPHmO� ��� 
� � GHG �-K � � �#! � � ��� GHG � 	�
 ��� 	 � @ � � � � E � 	 � D 
�	����¨@CBETSB4VQZ�X�POB4X4PSUWV[X.eSVEIKTGU4UWVKRYX
� ��� � � Pi@\RiX4VKUs@\RSB4@JZGV:X.eSV=V��dIQV � X�@CPSR�_ � eSVKR�XoeSV=X.U4FiRSB4L\FHX�PdU�VKRSIQPdTGRiX�VKUWB�FYR�V�� � UWVQB�B4@JPdR�B.TSIQe�FHB

void Mary::foo() {
. . .
uThrow File_ Error();
. . .

}

@JX[X.U4FYRSBW]¤PSU4�:Bn@JX1@\RYX4P

void Mary::foo() {
. . .
throw *File_ Error().uSetOriginalThrower( this );
. . .

}
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m1eS@JIQeNIQPSRSB4X.U4TSIQX4B=FiR�FiRSPdRYM �:PSTSB[V��dIQV � X�@CPSRNPSDp� VQIQX �|B4X�PdUWVQB[X.eSV¥IKTGU4UWVKRYX � �
� � � PY@vRYX4VKUE@\R�X.eGFHX
PdDp�WVQIQXK�3FiRSZ�X.eSVKR ZGVog UkVo]¤VKUWVKRSIQVQB�X.eSVlFuZGZ|UWVQB4B�UWVQXoTGU4RSVQZ©DiM � 	�
 � � 	 � @ � � � � E � 	 � D 
�	 � �sX4P<X.eGUWPHm
X.eSV`V��SIQV � X4@JPdR�_ � @\RSIQV�PdR<X.eSV�UW@JfdeYXOB4@JZGV�PH]�FYR<@\RS@CX�@vFuL��bRSPiXOUWVoghXoeGUWPHm�� � E � 	 � D XoeSVKUWVleGFuBOX4P
DGV�FiR<V�� � UWVQB4B�@CPSR<m1eS@JI eq@\� � LJVK�:VKRYX4B � � 
� � GHG �-K � � �#! � � � �o�?@JXO@JB:IQLJVKFiU=XoeGFHX=X.eS@JB:IQPdRicYVKUWB4@JPdR
mnPdU4ªYBj]¤PSU3FiRiM`ªY@\RSZ�PH]?X.eGUkPpm � �s� �C� �iFHLJB4P:@ ]^FiR�FHL\UWVKFHZGM:IQPdRSB4X.U�TSIQX4VQZ?�GRGFi�:VQZ`PdD � VQIQX3@JBnX.eGUWPHm1R*�
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�[eSV=X.U�FiRSBW]bPdU4�`FHX�@CPSRSBrZGPSRSV=]bPdUnF ��� � � ��
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Filetype log_ file, data_ file;
try {

. . .
} catch ( log_ file.File_ Error e ) { /* A */ }

catch ( data_ file.File_ Error e ) { /* B */ }
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try {
try {

. . .
} catch ( File_ Error e ) {

/* if bound to log_ file, execute A
else reraise */

}
} catch ( File_ Error e ) {

/* if bound to data_ file, execute B
else reraise */

}
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try {
. . .

} catch ( File_ Error e ) {
/* if bound to log_ file, execute A

else */
/* if bound to data_ file, execute B

else reraise */
}
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. . .
class Teacher {

public:
void teach() {

. . .
uThrow Busy();

}
};

class Researcher {
public:

Paper * research() {
. . .
uThrow Busy();

}
};

class Professor : public Teacher, public Researcher {
public:

void supervise() { . . . }
};

void schedule() {
Professor Bob;
try {

Paper *p = Bob.research();
} catch ( Bob . Busy ) {

// Handler
}

}
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void schedule() {
Professor Bob;
Teacher &t = Bob; // sub-type assignment
try {

Paper *p = Bob.research();
} catch ( t . Busy ) {

// Handler
}

}
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try {
. . .
} catch ( [ log_ file.getLogStatus() == DB_ INTACT ] File_ Error e ) {

db.rollback();
log_ file.notify( e.getErrorMsg() );

} catch ( CriticalError ) {
cleanUpAndAbort();

}
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#include <uC++.h>
#include <uIOStream.h>
#include <uFStream.h>

#define REP 10000
#define REPREAL 100

#ifndef PURE
#define CLOSE f.close();

#else
#define CLOSE

#endif

#ifdef OPTIMIZE
#define A
#define B
#define C
#define D
#define E

#else
#define A aa
#define B bb
#define C cc
#define D dd
#define E ee

#endif

uThrowEvent fred { };
uInitEvent( fred );

class mary {
public:

void foo( int k ) {
uThrow fred();

}//foo
};

void uMain::main () {
mary a,b,c,d,e;
uTime start = uThisProcessor().uGetClock().uGetTime();

for ( int j = 0; j < REP; j++ ) {
#ifndef PURE

int k = 100;
uIFStream f( ! a.out ! );
char dummy;

#endif
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try {
for ( int i = 0; i < REPREAL; i++ ) {

#ifndef PURE
k*=21;
k/=19;
f >> dummy;

#endif
}//for
switch ( j % 5 ) {

case 0: a.foo(j);
case 1: b.foo(j);
case 2: c.foo(j);
case 3: d.foo(j);
case 4: e.foo(j);

}//switch

} catch ( a.fred A) { CLOSE }
catch ( b.fred B) { CLOSE }
catch ( c.fred C) { CLOSE }
catch ( d.fred D) { CLOSE }
catch ( e.fred E) { CLOSE
}//try

}//for

uDuration dur = uThisProcessor().uGetClock().uGetTime() - start;
uCerr << dur << endl;

}//main
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#include <uC++.h>
#include <uIOStream.h>
#include <uFStream.h>

#define REP 10000
#define REPREAL 100
#ifndef PURE

#define CLOSE f.close();
#else

#define CLOSE
#endif

class fred { };

class fred_ a : public fred { };
class fred_ b : public fred { };
class fred_ c : public fred { };
class fred_ d : public fred { };
class fred_ e : public fred { };

class mary {
public:

void foo( int k ) {
switch ( k % 5 ) {

case 0: throw fred_ a(); //a
case 1: throw fred_ b(); //b
case 2: throw fred_ c(); //c
case 3: throw fred_ d(); //d
case 4: throw fred_ e(); //e

}//switch
}//foo

};

void uMain::main () {
mary a,b,c,d,e;
uTime start = uThisProcessor().uGetClock().uGetTime();

for ( int j = 0; j < REP; j++ ) {
#ifndef PURE

int k = 100;
uIFStream f( ! a.out ! );
char dummy;

#endif
try {

for ( int i = 0; i < REPREAL; i++ ) {
#ifndef PURE

k*=21;
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k/=19;
f >> dummy;

#endif
}//for
switch ( j % 5 ) {

case 0: a.foo(j);
case 1: b.foo(j);
case 2: c.foo(j);
case 3: d.foo(j);
case 4: e.foo(j);

}//switch

} catch ( fred_ a ) { CLOSE }
catch ( fred_ b ) { CLOSE }
catch ( fred_ c ) { CLOSE }
catch ( fred_ d ) { CLOSE }
catch ( fred_ e ) { CLOSE;
}//try

}//for

uDuration dur = uThisProcessor().uGetClock().uGetTime() - start;
uCerr << dur << endl;

}//main
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#include <uC++.h>
#include <uIOStream.h>

uThrowEvent Grandmother { };
uInitEvent( Grandmother );

uThrowEvent Father : public Grandmother { };
uInitEvent( Father );

uThrowEvent Aunt : public Grandmother { };
uInitEvent( Aunt );

uThrowEvent Child : public Father { };
uInitEvent( Child );

class someObject {

public:
void doSomething() { uThrow Grandmother(); }

};

void uMain::main() {

someObject fred, mary, john;

try {
try {

// after transformation, notice the second variable
// uOrigRethrow in this scope overlapping the first one

mary.doSomething();

} catch( Aunt ) {
// unbound Handler, note: uOrigRethrow is checked everywhere
// after transformation

}

} catch ( Father ) {
// first unbound handler

} catch ( fred.Child ) {
//Even though Father and Child are related,
// there is no splitting since Father was unbound

} catch ( mary.Aunt ) {
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//Again, no splitting since Aunt is not related to Child
// catch( Aunt ) and catch( Child ) cannot catch the same exception

} catch ( Child ) {
//Here, splitting is necessary even though the catch is unbound
//Reason: Child is related to Child, which was bound to fred before

} catch ( mary.Father ) {
//No splitting here. Father may be related to Child, but Child was
// unbound in the first catch clause of current try-block

} catch ( fred.Father ) {
//Theoretically, splitting is necessary
// (Father and Father are related, and mary.Father bound),
// but since exception type and declarator (none in original source,
// U_ BOUND_PARM after transformation) are equal, optimization is possible
// -> no splitting is required

} catch ( john.Father e ) {
//Here, splitting is required since the declarator e makes
// optimization impossible

} catch ( Grandmother e ) {
//Again, splitting is required since Father and Grandmother are related
// and john.Father of the same (new) try-block is bound

}

}//main
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// first part of file omitted

. . .
class Child : public Father {

private : protected :
virtual void * uEvent_ id ( ) const { return & uId ; }
virtual uDualClass * uDuplicate ( ) const { return new Child ( * this ) ; }
virtual void uStackThrow ( ) const { throw * this ; }

public : static void * uId ;
Child ( ) { uId = & Father :: uId ; { } }

private :
} ;
void * Child :: uId = _ _ null ; ;

class someObject {
private : protected : public : private : public :

void doSomething ( ) {
{ uOrigRethrow = true ; uAEHM :: uAEThrow ( * Grandmother ( ) .uSetOriginalThrower( this ) ) ; }

}
} ;

void uMain :: main ( ) {
uTaskMain uTaskMainInstance ( * this ) ;
{//1
someObject fred , mary , john ;
{//2

bool uOrigRethrow = false ;
try {//3
try {//4

try {//5
try {//6

{//7
{//8

bool uOrigRethrow = false ;
try {//9
{//10

// after transformation, notice the second variable
// uOrigRethrow in this scope overlapping the first one

mary . doSomething ( ) ;

}//10
} catch ( Aunt ) {
if ( uOrigRethrow ) throw ; {
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// unbound Handler, note: uOrigRethrow is checked everywhere
// after transformation

}
}//9

}//8
}//7

} catch ( Father ) {
if ( uOrigRethrow ) throw ; {

// first unbound handler
}

} catch ( Child U_ BOUND_ PARM ) {
if ( uOrigRethrow ) throw;
void * _ U_ bindingVal = ( U_ BOUND_ PARM ) . uGetOriginalThrower();
if ( ( _ U_ bindingVal >= &( fred ) )

&& ( (int) _ U_ bindingVal < (int) &( fred ) + sizeof( fred ) ) ) {

// Even though Father and Child are related,
// there is no splitting since Father was unbound

} else { throw ; }
} catch ( Aunt U_ BOUND_ PARM ) {

if ( uOrigRethrow ) throw;
void * _ U_ bindingVal = ( U_ BOUND_ PARM ) . uGetOriginalThrower();
if ( ( _ U_ bindingVal >= &( mary ) )

&& ( (int) _ U_ bindingVal < (int) &( mary ) + sizeof( mary ) ) ) {

// Again , no splitting since Aunt is not related to Child
// catch ( Aunt ) and catch ( Child ) cannot catch the same exception

} else { throw ; }
}//6

} catch ( Child ) {
if ( uOrigRethrow ) throw ;
{

// Here, splitting is necessary even though the catch is unbound
// Reason: Child is related to Child, which was bound to fred before

}
} catch ( Father U_ BOUND_ PARM ) {
if ( uOrigRethrow ) throw;
void * _ U_ bindingVal = ( U_ BOUND_ PARM ) . uGetOriginalThrower();
if ( ( _ U_ bindingVal >= &( mary ) )

&& ( (int) _ U_ bindingVal < (int) &( mary ) + sizeof( mary ) ) ) {

// No splitting here. Father may be related to Child, but Child was
// unbound in the first catch clause of current try - block

} else if ( ( _ U_ bindingVal >= &( fred ) )
&& ( (int) _ U_ bindingVal < (int) &( fred ) + sizeof( fred ) ) ) {



j � � � � ������
 � � ��� � � � � � � � ��������� � � � � � � � �*� ��� � � � � � � � � � ��� �

// Theoretically , splitting is necessary
// (Father and Father are related, and mary.Father bound),
// but since exception type and declarator (none in original source,
// U_ BOUND_ PARM after transformation) are equal, optimization is possible
// -> no splitting is required

} else { throw ; }
}//5

} catch ( Father e ) {
if ( uOrigRethrow ) throw;
void * _ U_ bindingVal = ( e ) . uGetOriginalThrower();
if ( ( _ U_bindingVal >= &( john ) )

&& ( (int) _ U_ bindingVal < (int) &( john ) + sizeof( john ) ) ) {

// Here, splitting is required since the declarator e makes
// optimization impossible

} else { throw ; }
}//4

} catch ( Grandmother e ) {
if ( uOrigRethrow ) throw ; {

// Again, splitting is required since Father and Grandmother are related
// and john.Father of the same (new) try-block is bound

}

}//3
}//2

}//1
}//main
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