Xelplopocg E¢alpeocewv

E¢alpEoelc

= E¢aipeon
O A&iyvouv OTL KATtoLo TPORANUA TPOEKUYE OTNV
EKTEAECN TOU TIPOYPAUATOC
0 Katt un puocLoroyiko
= Xelplopog E¢apeoswv
O Resolve exceptions
O To MpPOypaAUO UTTOPEL VOL CUVEXLOEL TNV
Aeltoupyla
* Controlled termination

O lNa édnuioupyia fault-tolerant programs
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Try — Catch Blocks

= Kwbikag C++

try {
Kdd 1k nmou umopel va mpokroadécet efaipeon

iatch (exceptionType) {
KOS LKaG yla Xelplopd ealpéogeav
}
O To try UImAoK TIEPLEXEL KWOLKOL O OTIOLOG UITOpPEL va
nipoKaA€oel e€aipeon
0 Ta catch pmAok (1 ) meploocotepal):
* Aappavouv kat xelpilovtal Tig e€apEOELS
* M£ow MAPAUETPOU UITOPOUV VO TIPOCTIEAQCOUV TO
avtikeipevo e€aipeongc.
* Anoocwwrnintikd catch (...): cUANYN omoloudnmote TUMOU

e€aipeong
* Xpnowpomnoleital ouvnBwc wg To teAeutaio catch block
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Aleon £vepon eEQLPECEWV

= EvtoAn throw
O Eyeipel o e€aipeon
* Xpnion otav MPOKUMTEL TO opaApa
0 MmopoUpEe Ye «TIETAEOUUEN UE TNV throw oxebov
otdnNmote ( avikeipeva-eEalpeoelg, built-in tuToug OTIWG
integer, KTA.)
* throw myObject;
* throw 5;
= Avtikelpeva-E€aipeoelg
0 Exouv wg kKAdon Baong tnv exception ( <exception>)
0 O dnuoupyocg pmopet va £xel Eva aAPopLOUNTIKO yLa
neplypadr touv opaApaTod.
O H nepypadn pmopet va avaktnOel péow tng virtual
nebodouv what ()
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Napadeyua, throw int

1|// exceptions An exception occurred. Exception Nr. 28
2 #include <iostream>
3 using namespace std;

4

5int main () {
6 try

7

8 throw 20;

9

10 catch (int e)
11| {

12 cout << "An exception occurred. Exception Nr. " << e << '\n';
13| 3

14 return ©;
15[}
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C++ Standard Exceptions

#include <stdexcept>

[ |

Exception Description
——-’ ud:lm:ﬂd_angumm]
std: :exception An exception and parent class of all the standard C++
exceptions.
,—l std:length_error ‘ std::bad alloc This can be thrown by new.
std: :bad cast This can be thrown by dynamic cast.
std::bad exception This is useful device to handle unexpected exceptions
,-.f std:out_of_range ‘ in a C++ program
std: :bad_typeid This can be thrown by typeid.
std::logic_error An exception that thecoretically can be detected by
reading the code.
std: :domain_error This is an exception thrown when a mathematically

invalid domain is used
std::invalid_argument This is thrown due to invalid arguments.

std::length_error This is thrown when a too big std::string is created
std::out of range This can be thrown by the at method from for example
a std::vector and 5td::bitset<>::operator[](J.
std::runtime error En exception that theoretically can not be detected
by reading the code.
std::overflow error This is thrown if a mathematical overflow occurs.
std::range_error This is occured when you try to store a value
lhich is out of range.
std: iunderflow error This is thrown if a mathematical underflow occurs.
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Pon ektéEAEONC

= Inueio €yeponc e€aipeonc (Throw point)

O To onuelo oto Aok try omou gysipetal e€aipeon

O Av xelplotel n e€aipeon

* To MPOYPALA TIPOOTIEPVAEL TOV UTIOAOLTIO KWOLKA TOU try

UTTAOK

* Juveyiletal n Aetoupyia peta ta catch pmiok

O av dev xelplotei n e€aipeon
* Tepuatiletal n Asttoupyia

 std::terminate—~> std::abort

= Av dev npokU el e€aipeon

O To mpoypappa ayvoei ta catch blocks.
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#i

Custom exceptions

nclude <iostream>

#include <stdexcept>
using namespace std;
class DivideByZeroException : public out_of_range {

};

public:
DivideByZeroException (int n, string m)
: numerator (n), out_of_range(m) {}
int numerator;

double divide( int numerator, int denominator ) {

}

if ( denominator == 0 )

Av Kkal Sgv gival UTIOXPEWTLKO, £8W PTLAXVOUUE SLKO
pag TUTo §aipeanc, KANPOVORWVTAG Qo ToV
unapyovta tuno out_of_range.

Méow tou SnLoupyol UIMOPOULE VoL OPICOUE TV
mAnpodopia ou Ba amobnkevoupe otnyv egaipeon
HECW TWV OPLOMATWYV ToU. (1Y €6W UTOPOUUE va
KPOTAWE TOV aplOpntr) tTng mpagng).

JTov 8nuLoupyo tng kKAdong out_of _range pmopoulpe
VOl TIEPVAUE AVULLO OXETIKO LE To odAApa To onoia
Ba givat mMpoomeAdoLpo péow tng pebddou what()
TIOU €XEL N KAAON exception Kot MOPAYyWYES TNG.

throw DivideByZeroException (numerator,attempted to divide with zero");
return static_cast< double >( numerator ) / denominator;

int main() {

}

Me kArjon tou dnpioupyou,
Snuoupyol e e€aipeon tou TUTIOU
TIOU BTLAEOUE KOl TNV TIETANE UE TNV

int a,b; €VTOAN throw.
try{
while ( cin >> a >> b )
divide(a,b); 310 catch KOMUATL XElPLLOHAOTE
} efalpéoelg Tumou out_of range n
catch (out_of_range e){ TOPAYWYES TNC ( MW QUTA TTou catch (Exception &e){
cout << e.what() ; dtudaue ) . Népaocpa pe avadopd;

}

cout << e.what() ;
}
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Alota e€alpEcewv ocuvapTNonc

= Opiloupe TNV AloTta TwV €alPECEWV TIOU UIMOpPEL va eyepBouv
oTNnV ouvAapPTNOoN AUTA
0 Also called throw list

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

t // ocapa ocuvépinong
}
0 H ouvaptnon unopei va metagel e§apeoelg tunov ExceptionaA,
ExceptionB, and ExceptionC (A mopdywyes autwv)
* Av mpokUeL aAou eidoug e€aipeon (koL Sev XelploTel pEoO 0TO CWHO TNG
ouvaptnong pe kamoto catch block) mpokUmtel anpocdoknto odpaipa kot
Teppatilel To mpoypappa (Std: -unexpected > std::terminate)

0 Av dev oplooupe Aiota throw, pnopel va metdéel onoltadnmote

O Av opilooupe kevn Alota throw, 6ev pumopet va netaet kapia e€aipeon
= C++ 11: katapynon throw list!

0 Xpnon noexcept avti yla throw()
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Enaveyepon

" Emaveyepon e€aipeonc (rethrowing)

0 Xpnotluormoleital o catch pmAok, otav dev
UTtopel va Xelplotel n e€aipeon wote va
emoveyepOel

0 Can rethrow exception to another handler

* Goes to next enclosing try block
* Corresponding catch blocks try to handle

" Mo va Eavametaéoupe €aipeon peoa o€

catch block kaAovUpe tnv evtoAn throw
(Xwpig oplopa )
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Napadeiypata

void function() throw(int){

try{
throw “k";
void function() throw(int) { void function() throw (int) { }
throw 5; throw "k*; catch(...){
} } cout << "handled internally™; }

int main(){ int main(){
try{ function(); }
catch (int) {
cout << " handled";
} }
} }

catch (int) {

handled

(eyeipetal e€aipeon anodektol
Tumou otnv function).

H main éxel katdAAnAo catch pmAok
XELPLOKOU TOU TUTIOU OTIOTE
XelpileTal Kot teppaTtilel KOVOVLKA N

Aettoupyia ouvVaPTNONG.

try{ function(); }

cout << " handled";

TEPUATIOMOG e OPAApQ

Mn amodektog TUTMog e€aipeang.
Agv €xeL opLoTel 0 TUTIOG char
otnv Aiota throw tng

}
int main() {
try{ function(); }
catch (int) {
cout << " handled";
}
}

handled internally

(Eyeilpetal e€aipeon un amodektol TUTOU,
WOTOOO XELPIETAL ECWTEPLKA).

H main 8gv «evnpepwveTaw» OTL TPoEKUE
eaipeon otnv function
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Napadsiypata

void function() throw(int, char) {
try{
throw “k-°;
}
catch(...){
cout << "handled internally";
}
}

int main() {
try{ function(); }
catch (Iint) {
cout << " handled";
}

}

handled internally

Teppartilel pe opalpa

(H e€aipeon cUAaUBAVETAL OPXIKA ECWTEPLKA,
WOTOOO We TNV throw tnv metael {ava oto
apandavw eninedo (main) , To omoio Sev €xeL
katdAAnAo catch xelplopol tng.

void function() throw(int, char) {
try{
throw “k~°;
}
catch(...){
cout << "handled internally™;
throw;
}
}

int main(){
try{ function(); }
catch(char ch) {

cout <<endl<< ch << " handled”;
}
}
handled internally
k handled
H e€aipeon xelplletal Kol ECWTEPLKA Kait
otnv main
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TexVIKEC XelplopoU E¢alpEcewv

= Ayvonon e€opECEWVY
O TUTILKO yLO TTPOOWTTILKO (OXL EUTTOPLKO) AOYLOLLKO
O To MPOYPAULO UTTOPEL VAL ATTOTUYXAVEL
= Teppatlopog MpoypApUaTod
0 ZuvnBwc eival katdAAnAo
0 Aev gival KatdAAnAo yLa KpLoLEG EPAPUOYEC
= Set error indicators
0 Unfortunately, may not test for these when necessary
= Test for error condition
O Call exit (Kestdlib>) and pass error code
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Aladopec Exceptions C++/Java

1. Ztnv C++ kadBe eidoug avtikeipevo umopel va eyepBel wg e€aipeon. Itn
Java povo avtikeipeva tng kAaong Throwable (um. Exception)

#include <iostream>
using namespace std;
int main()

{

int x = -1;

// some other stuff

try {
// some other stuff

if( x < 8 )
{

throw x;

}

catch (int x ) {
cout << "Exception occurred: thrown value is " << x << endl;

getchar();
return 9;

}
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Altadopec Exceptions C++/Java

2. Itn C++ umapyel
To catch-all
catch(...). Ztnv
Java catch
(Exception e)

#include <iostream>
using namespace std;
int main()

}

int x = -1;
char *ptr;

ptr = new char[256];

// some other stuff

try {
// some other stuff

if( x < @)
throw x;
if(ptr == NULL)

throw " ptr is NULL ";

}

b
catch (...) // catch all
{

cout << "Exception occurred: exiting "<< endl;
exit(e);

}

getchar();
return @;
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Aladopec Exceptions C++/Java

3. Itn C++ 6ev unapyet block finally 6nwg otn Java. H
anodéopevon MOpwV (mpeEmeL va) yivetal otov destructor

(Olwpa RAIN

4. ¥tn C++ O0Aeg oL exceptions eival unchecked. O compiler dgv
Ba StapaptupnBOsl av Sev yivel XelpLopOC pLog exception,

OTwG otnVv Java.

5. 2tn Java umapyel Eexwplotni AEEN yia tn Alota e€atpeocwy, n
throws. H C++ xpnolpornotet tnv idta Aé€n throw(). Mmnopet
eMiong va eyeipel pLa e€aipeon xwpic kaBoAou throw.
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