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XELPLOYOC ZPaAPATWY

Exception handling



XelpLlopog Tpalpatwy (Exception Handling)

T eival:
AvTipgeTwrion e€ALPETIKWY CPAAPATWY TIOL TIPOKUTITOVV KATA TNV EKTEAECH €VOG TIPOYPAUHPATOG.

Napadeiyyata:

Avaintnon €KTOC opiwyv mivaka

XeLpLopog dedopevwy dHLAPOPETLKOL TUTIOV

Anomelpa KAnong yebodov oe avagopd

Avolypa apxeiov mov dev vTtapyxel

v Mpokeltal yia anpoodoknteg efaitpeoelg Kata tnv ekTéAeon (runtime errors), oe avtibeon pe ta
OUVTAKTLKA GPAANATA IOV avaKaAOTITOVTAL KATA TN HETAYAWTTLON.

Mati yag evéiapepeL:
H owoTr avTIJeETWTLON ETLTPETEL TN dNULlovpyia MIPOYPAPPATWY TIOU €lval;

e AvBeKTIKA O€ opAApata
e Kopwad oTtov TEPUATLOPO TOUG
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Mapadeilypya — AkEpara Alaipeon

‘Eva anAo nmpoypappa umoAoyLlopol mnAikou:

java.util.Scanner;

IntDivisor {

// 6traipeteog, O1a1peTNC
quotient
numerator / denominator;

main {
Scanner(System.in);

System.out.print( )
= sc.nextInt();

System.out.print( )
= sc.nextInt();

System.out.println( + quotient(n, d));

Epwtnon: Tt ymopei va nmdaetL Aabog;
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Tu Mnopeti va NaeL Aaoog;

Avo Baolkd mpoBAnpata:

MNpoBANpa Aitlo

Laipeon_pe pndev O xpnotng divel E w¢ dlatpetn
AdBog tunog eLo6dou | O xpriotng divel keipevo avti ylta aplOpo

java IntDivisor
Awoe 61aipeteo: 3

Awoe 61aipetn: O

Exception in thread "main" java.lang.ArithmeticException: / by zero
at IntDivisor.quotient(IntDivisor.java:6)
at IntDivisor.main(IntDivisor.java:18)

AnotéAeopua: Ad6o¢ Tumog eLgddou

java IntDivisor

Awoe 61aipeteo: 5

Awoe 6itaipetn: hello

Exception in thread "main" java.util.InputMismatchException
at java.util.Scanner.throwFor(Scanner.java:909)

at IntDivisor.main(IntDivisor.java:16)

v Stack Trace: H Aiota deixvel kaBe peBodo mouv KARONKE 0TN 0TOiBA EKTEAECNG TN GTLYUA TOL OYAAPATOG.

F &
= [l

ok
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Anplovpyia Exception

Otav cupBaivel opaApa oe pyLa pebodo:

1. H pe60odog SLAKOMTEL TNV KAVOVLKI TNG EKTEAEDN

2. Anulovpyeitat avtikeigevo TOTOU () vtokAdong) Tov MEPLEXEL TIANPOPOpPiES yLa:
o TOV TUTIO TOUL OYPAAPATOG
o TNV KATAoTacon TOUL MPOYPAPHATOC TN OTLYHUN TOU CPAAPATOG

3. To aVTIKEiYeEVO «TIETLETALY ()

H JVM avadntd kwdika mov Ba «mLdcel» () TO exception:

e MMpwTa OTNV TPEYOULOA HEBODO
e Emelta oTIC peBOOOULG TNC oTOiIBAC EKTEAEDONG, HEXPL TN

Av kaveic 6ev 10 TLLAOEL:
H JVM Tumtwvel To gRvupa cpailpatog We:

e Tov TUTO TOU exception
e MMiBava pynvopata

e o0 ouveéRN To opdApa (stack trace)

F &
= [l

ok
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EvToAEg

Mati va xelpLoTove exceptions:

e XwWpPIig XELPLOYO, TO MIPOYpPAPUA UTIAiveEL o€ aB€Baln KatdaoTaon
e Y€ KPLOLYEG AELTOUPYIEG, O AVTLKELPHEVOOTPAPNG XELPLOPOC €ival anapaitnTog

Aopn:

{

// Kwbdikac mou mapakoAouvBeitat
// (umopei va énuiovpynoel exceptions)

(ExceptionTypeA ex) {
// Xeipilouog ExceptionTypeA
// (n1 vmokAdoswv tnNg)

(ExceptionTypeB ex) {
// Xeipiouog¢ ExceptionTypeB
// (N vmokAdoewv 1ng)

F &
= [l
okl
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Mapadetypa -

{
System.out.print(

= sc.nextInt();

System.out.print(
= sc.nextInt();

System.out.println( + quotient(n, d));
exceptionFlag = false;

(ArithmeticException aex) {
System.out.println( + aex);
System.out.println(

(java.util.InputMismatchException imex) {
System.out.println( + imex) ;
System.out.println( );
sc.nextLine(); // MapaBAénovus tn AdBoc eicobo

(exceptionFlag);
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TL NepLexel kabe Block
block
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Kwdikag mouv dev mpemeL va eKTEAECTEL av vwpitepa vTidpEel opaApa

e O KWOLKAG ATO TO onELo TOL CPAAYATOC EWG_TO ayvoeitatl
e OL TOTILKEG PETABANTEC TOL block eival gkto¢ glBEAELAC peTA

e MeTd amod kabe TPETEL va akoAovBei TOVAAXLOTOV €va @ finally))
e Ta gdaY% // iNEIRAYA cival blocks — toxVel gBEAELA TOTIKWY HETABANTWY

L Ta [eEideg] blocks efetdCovtal e Tn_oelpd. Mo €1dikoi TOTIOL MPETEL va €pXOVTAL MPLV ATIO TOUC YEVLIKOUG.
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Multi-Catch — NMoAAanAd Exceptions og €va (Java 7+)

Ao Java 7, ymopolpe va guvdudcoupe moAAoUGg TUTIOLG exceptions o€ €va block pe Tov TeAeotn n:

{

// KWO1Kag mou Umopel va netdéel
// ArithmeticException r InputMismatchException
doSomething() ;

(ArithmeticException | java.util.InputMismatchException ex) {
// Kolvog xe1p10U0¢ kKail yia Tou¢ SUO TUMOUG
System.out.println( + ex.getMessage());

Kavoveg:

e H mapdapetpog eivat implicitly final — 6ev pmopei va tng avatebei vea Tipn evtog tou block

e Agv emuTpEneTal va cuvduaoTtolv exceptions mou €xouv gx€on_kKAnpovoutkotntag (Tm.x.

IO0Exception | FileNotFoundException Jl-14fe]s]

MAeovékTnUa: Amopuyn emavaAnyng idtov kwdika xelpLlopoL o MoAAa [Eidds] blocks.

F &
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ok
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MNepintwon

Kwdilkag mou mpemnel va ekteAeotei avefdptnta and 10 anMoTEAEOUA:

{

// KWO1KAg mou Umopel va amoTuXel
(ArithmeticException aex) {
System.out.println( + aex);

System.out.println( ) ;
(java.util.InputMismatchException imex) {

System.out.println( + imex);
sc.nextLine();

{
System.out.println(

To RELENRAA skteleital otav:

e To g7 TeAelwoEL Kavovika

e Kamoio [erideds] ckTeAeoTel

e Exception mpokalei mpoéwpn €€odo amnod tn pebodo (akopa KL av dev vTtdpXeEL avTioToLyo )

To kN EWRAYA Sev ekteAeital av:

M ONELTER System. exit () EAALISE try r']
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Try-With-Resources (Java 7+)

Mptwv tnv Java 7, 1o kKAeiolpo mépwv (apxeia, ouvdéoelg K.AT.) anattoloe eninovo KwWdLka oto EENEINN:

// MaA1o¢ tpdnog¢ (mpiv Java 7)
= null;
{
br = BufferedReader ( FileReader ( ));
// xpnon br. ..
{

(br != null) br.close(); // npénetl va yivel xeipokivnta

8l try-with-resources FoRi{eJo I Y NTAZTW: Ik o] e hds &

// Java 7+ — o mopo¢ dnAwvetail otnv mapevleon tou try
( = BufferedReader ( FileReader(
String 1line;
((line = br.readLine()) != null) {
System.out.println(line);

}
} (IOException e) {
System.out.println( + e.getMessage());

}

// To br.close() kaAeitalr avtouata!

Anaitnon: O nopog mpenel va bhomolei To interface FXRTIRANIIEINNY (1) [GEELEINEY ).

MNoAAanAoi mopot: Ataxwpidovtatl pe ! — KAeilvouv pe
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Mpoeldomoinon ya MNMBava Exceptions —

e Miavel Ta exceptions mov pmopei va dnulovpynoet, n
e Mposeibomnolei Tov kaAovLvta Pe

quotient
ArithmeticException {

numerator / denominator;

Kavoveg:

e TO SnAwveTal JETA TNV LTIOYPAPN TNG HEBOOOUL Kal TPLY Ta AyKLoTpa
e Mmnopei va dnAwvel moAAanAd exceptions dtaxwplopyeva pe KOPpa
e MNa gAeyxopeva exceptions (checked), n d6nAwon elval UTMOXPEWTLKA av dev Ta XELPL{OPAOCTE EVTOC TNG PeBOOOUL

// Mapabeiyua pe moAdanAd checked exceptions
readAndParse

IOException, NumberFormatException {

13
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2 Komipo MNMetaypa Exception —

MmopoUpe va meTape exceptions omote Kpivoupe OTL KATL Un dltaxetlpiolpyo mpokeLTal va cupBei:

MNote olgomotovpe RLIgT:
quotient XPNOLH u—-—
ArithmeticException { e Otav gvTomiZouye pla pn £€ykupn KATAoTAon TPLV TO OPAApa
oLuBEel
(denominator == 0) , L ,
. h
S e e e ) Evtog block mouv 6ev pnopei mARpwG va dltaxetlplotei 1o

o@aApa (re-throw)

numerator / denominator;

W gkTeAeiTalL mavta, akdépa Kat av yivel EVTOG
RuntimeException( ): // « ]

J) safeTan b H Java emitpeénet cuvtakTiKkA gl cvtoc ERERNAYA, aAAd sival
ETLKiVOLVO yLaTi KATAoTPEPEL GLWTNAA TO Ap)LKO exception:

—-

RuntimeException( ): // - . )
, , , ' To 1610 Ltoxvel kal yia gl svtoc ERlERNAYA .
// UOVO auTo @TAVEl OTOV KaAouvta X Y - G

}
// 0 KaAwv PBAg€netl povo "mpoPAnua oto finally" -
// TO "apx1k0 mpoPAnua” efapaviletal teEAEiwg

v ATlopevyeTe Kal evtog RRGERNMA block — katamviyouv oclwnnAd To apxLlko exception, kavovtag 1o debugging ealpeTika
duokoAo.
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Exception Chaining — AAvcida Exceptions

MmopoUpe va «TUAi§ovpe» eva xaunAovu emimedou exception oe €va vpnAotepou emimedou, dLatnpwvTag TNV apyLkn attia:

loadConfiguration AppConfigException {

{
= BufferedReader ( FileReader(filename)) ;

// avdyvwon puBuiocswv. . .
(IOException e) {
// TuAiyouvue to IOException oc domain-specific exception

AppConfigException( + filename, e);

}

// Apyotepa otov KWd1Ka:

{

loadConfiguration( )
(AppConfigException e) {

System.out.println(e.getMessage());
System.out.println( + e.getCause()); // 10 apx1ké IOException

MAeovekTnuarta:

o Mapexel vonua oto eninedo touv domain xwpig va xdavel tnv mAnpowopia debugging
o« O kaAwyv dev xpeltaletal va yvwpilel TIG¢ AEMTOPEPELEG LAOTIOINONG
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KAdaoel¢ Throwable, Exception & Error (

)

—

Java



Throwable

INTREINEY cival n umtepkAdon OAwv Twv errors Kal exceptions otn Java.

Movo avtikeipeva QIIELENE (1 UTTOKAACGEWY TNG) UTIOPOUV:

e Na «metaxtoLv» pe Rdalgell
e Na eival mapapetTpog o [oFhdely

AVo AueooL anmoyovol:

KAdaon Xpnon

E€alpeTika omavia cpdApata eviog TNG

Error JVM

XeLpLOPOG

Aev mpemel va «miavovtaly — 1r.X. [N TIEIggdgeld,
StackOverflowError

_ E€aLPETIKEG KATACTACELG EVTOG TOUL

Exception ,
MPOoYypaApHpaTOoC

Ta mpoypdppata Popouvyv Kat opeilovy va diaxetpidovral
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lepapyxia KAacewv (M€pog)

Object

L— Throwable

Error « pn-gAeyxopevo

—— VirtualMachineError
—— OutOfMemoryError
— StackOverflowError
— AssertionError

Exception

—— IOException « gAeyxOpevo
—— FileNotFoundException
—— MalformedURLException
—— SQLException « gAeyxopevo

RuntimeException « pn-gAegyxopevo
— ArithmeticException
NullPointerException
ArrayIndexOutOfBoundsException
ClassCastException
NumberFormatException
TllegalArgumentException
TllegalStateException
InputMismatchException
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EAeyxopueva & Mn-EAeyxopeva Exceptions

H Java ditakpivel 00 KaTnyopieq:

Katnyopia ToOmol YnoxpEwon
Mn-gAeyxoueva RuntimeException L IMM{eTONe eIt E I r O Qe , .
(unchecked) UTIOKAdoELg - Aev anatteltal L
EAeyxopeva (checked) Yn0K§d08lQ Exgeption nov dev eivat O compiler anaittei FagVaterERdenl 1

RuntimeException
MNapadeiyparta:

// Checked — o compiler amaitei xe1p10U0

{
= EileReader ( ); // IOException (checked)

} (IOException e) { /#* ... */}

// Unchecked — 6ev anaitel xe1pioud (aAAd ouvviotdtai)
[] arr = int[5];
= arr[10]; // ArrayIndexOutOfBoundsException (unchecked)

v ®LAocopia: EAeyxopeva exceptions apopolv avauevoeves anotuxieg (apxeio dev Bpednke). Mn-eAeyxopeva agpopouv AABn

19
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BeAtiwpeva Mnvopata NullPointerException (Java 14/15+)
Ano Java 14, ta TMEPLEXOULV AKPLBELC TANPOYOPiEG yia To moLla avagopd ntav null:

// lpiv Java 14:
// Exception in thread "main" java.lang.NullPointerException

// Java 14+:
// Exception in thread "main"” java.lang.NullPointerException:
//  Cannot invoke "String.length()" because "str" is null

= str.length(); // NullPointerException

// Java 14+ unvoua:
// Cannot invoke "String.length()" because "str" is null

F &
= [l

ok
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Anpiovpyia Néov TOmov Exception

AflomolwvTtag KAnpovoplkotTnta, dnulovpyovpe domain-specific exceptions:

InsufficientFundsException Exception {

amount; // TO moOO mou Aginel

InsufficientFundsException
super();

InsufficientFundsException
super(message) ;

InsufficientFundsException
super(message, cause);

InsufficientFundsException
super(cause);

}

// EminAgov nAnpogopiec domain
InsufficientFundsException {
super ( + amount + );
this.amount = amount;

getAmount amount; }
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'Eva Exception w¢ Mnyn NMAnpogopLwy
Baolkeg pebBodol TG KAAoNng :

String getMessage() Ermiotpepel 1o pnvupa Aaboug tou exception

Eniotpepel tnv attia (cause) n ANl

Throwable getCause()

void printStackTrace() Tuntwvel to stack trace oto standard error

String toString() Emiotpepel kKAaon + pynvupa

S =Tl AN =TI MR S Rl N R S T QR ETA@N | EmloTpEpel Ta otolxeia Tou stack trace

// ...
(Exception e) {

System.err.println + e.getMessage());

(
System.err.println( + e.getCause());
)

e.printStackTrace(); // nAnpec¢ stack trace oto stderr

F &
= [l

ok
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Stack Walking API (Java 9+)

// MaA1o¢ tpomo¢ — bdamavnpoc (bnuioupyel oAokAnpo array)
StackTraceElement[] stack = Thread.currentThread().getStackTrace();

// Java 9+ — lazy, efficient
= StackWalker.getInstance();

// Bpec TNV KAdon mou kKdAgoe
Optional<String> caller = walker.walk(frames ->
frames.skip(')
.findFirst()
.map(StackWalker.StackFrame: :getClassName)

);

// Anwn tou mAnpouc stack
walker.walk(frames -> {
frames.forEach(f ->

System.out.println(f.getClassName() + +
+ + f.getLineNumber (

f.getMethodName ()
)

)
);
null;

1)

MAeovekTAuata: Lazy evaluation (6ev poptwvel oAdkAnpo 1o stack), filtering on-the-fly, kaAOtepn anodoon.
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[MAeovekTnpata XelplopgoL pye Exceptions (

)

—

Java



MAgoveKTnua 1: Alaxwplopog Asttovpytkov Kwbdika

Xwpic exceptions — o kwoLKAG XELPLOPOU Me exceptions — n AettoupyLkn AoyLKrn givat
OPAAPATWY «TIVIYEL» TN AOYLKN: Eekabapn:

errorCodeType readFile {
(theFileIsOpen)
(gotTheFileLength) {
(gotEnoughMemory) {
(readFailed) { errorCode

readFile {
{
open the file;
determine its size;
allocate that much memory;
read the file into memory;
close the file;
(fileOpenFailed) { doSomething; }
(sizeDeterminFailed) { doSomething; }
(memoryAllocFailed) { doSomething; }
}
}

} { errorCode = -7; }
} { errorCode = -3; }
(theFileDidntClose && errorCode == ©) { errorCode = -4; }
{ errorCode = -5; }
errorCode;

(readFailed) { doSomething;

(fileCloseFailed) { doSomething;

F &
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[NMAeovekTnua 2: Atadoon otn Ztoifa EKkteEAeong

Ta exceptions «TtafLdevovv» avTopaTa CTIC MPOoNyovPeveg HeBOdoug TnNC oToifag eKTEAEDNG:

e O XELPLOYOG yiveTal EKEL IOV €XEL VONKA, OXL amapaitnTa ekel MOV CLVERN

e Aev xpelaletal kabe pebBodog va eAEYXEL KAl va TIPOWOEL KWOLKOUE CPAAPATWY
MAgovekTnua 3: Opadomoinon Xelplopou

Exceptions (0lag Lepapyiag pmopouv va mactouv padi:

// Kat ta évo eivail vnokAdoei¢ IOException:

URL (address) ; // - MalformedURLException
= EileInputStream( ): // - FileNotFoundException

(IOException e) {

// Kolvoc xeipiouoc — to avauevouevo apxeio/URL bev eivair Si1abeoiuo
System.out.println( + e.getMessage());

F &
= [l

ok
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KaAeg MpakTikeg Xelplopou Exceptions

1. Mnv_ayvoeic_exceptions moté — éva Kevo block eival Kakn MPAKTIKA:

(IOException e) { } // [OTE €to1

2. Mnv Tudveig 6,11 6e xetpigeoar — av dev €€pelg TL va KAvelg, dpnog Tto va nepdoet (EgS)

3. Xpnotyomnoinoe specific Tomoug — mio €161kO exception = KAAVTEPOG XELPLOPOC

4. Awoe Xpnotya ynvupata octa custom exceptions cou

5. Xpnotyomnoinoe Java 7+ yla mopoug (apxeia, ouvdoeg)

6. MnV xpnoLyomoLleic_exceptions yLa EAeyxo pONG — €ival akpLBa o€ LTIOAOYLOTLKOUG TIOPOUG

7. Log mpLv re-throw — kataypapn mAatciov BonBa oto debugging

F &
= [l
ok
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e [pnyopng Toovpakag, Avtikeiuevootperc lNMpoypauuatiouog¢ — Evotnrta 11 — Xelptouog¢ opaiudtwy
e Oracle Java Tutorial — Exceptions

e« JEP 358 — Helpful NullPointerExceptions (Java 14)

e« JEP 259 — Stack-Walking APl (Java 9)

« JEP 334 — JVM Constants API (Java 12),

I s
=N

Ja

=

' 28


https://docs.oracle.com/javase/tutorial/essential/exceptions/index.html
https://openjdk.org/jeps/358
https://openjdk.org/jeps/259
https://openjdk.org/jeps/334
mailto:riggas@ionio.gr

