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Kopta Mnvn

AMO TIX YNOAOTIETIKES
ITIZ KYBEPNO-OYZIKET

AIEPTATIEE KAl TO loT Exception : Java is a high-level, class-based, object-oriented

P e programming language that is designed to have as
an |nsta nce or case few implementation dependencies as possible.
9.1-9.3 ‘ . Wikipedia
not conforming to _ |
Designed by: James Gosling
the general ru Ie' First appeared: May 23, 1995: 27 years ago

Paradigm: Multi-paradigm: generic, object-oriented
(class-based). functional, imperative, reflective,

Kleanthis Thramboulidis

Prof. of Software and System Engineering concurrent
University of Patras
https://sites.google.com/site/thramboulidiskleanthis
[4] NullPointerExceptionTestjava x
1
2 public class NullPointerExceptionTest {
3 static Operand op;
4
5@ public static void main(String[] args) {
6 // op = new Operand(1234);
7 System.out.println(op.getVal());
8 }
9}
10
11 class Operand {
12 rivate int val; . . . . . .
hs P = Exception in thread "main" java.lang.NullPointerException: Cannot
145 public Operand(int val) { invoke "Operand.getVal()" because "NullPointerExceptionTest.op" is
15 this.setVal(val);
16 1 null
178 bli id setval(int 1 . . . . . .
170 publie vold setval(int val) { . 3t NullPointerExceptionTest.main(NullPointerExceptionTest.java:7)
19
202 public int getVal() {
21 return val;
22 3
23 }
B Console % EX R AEREE 220
<terminated > NullPointerExceptionTest [Java Application] C\Program Files\Java\jdk-17.0.1\bin\javaw.exe (Apr 13, 2022, 10:07:38 AM — 10:07:39 AM)
Exception in thread "main" java.lang.NullPointerException: Cannot invoke "Operand.getVal()" because "NullPointerExceptionTest.op" is null
at NullPointerExceptionTest.main(NullPointerExceptionTest.java:7)
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U] DivideByZero java X

2 public class DivideByZero {

4= public static void main(String[] args) {
5 var dl = guotient(10,2);
System.out.println("quotient(18,2) ->" + dl);

8 dl = guotient(1@,8);
9 System.out.println("quotient(18,08) ->" + dl1);
10 }
v;ﬂf'_,f- public static int quotient (int numerator, int denominator)
SR
4 return numerator / denominator;
}

o B Console X
17 } <terminated > DivideByZero [Java Application] C\Program Files\Java\jdk-17.0.1\bin\javaw.exe
quotient(1@,2) -»5
Exception in thread "main" java.lang.ArithmeticException: / by zero
at DivideByZero.quotient(DivideByZero.java:14)
at DivideByZero.main(DivideByZero.java:8§)
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= 'EAEYX0C OQPAAHATWV OTOV NPOYPUHHATIOHO
= KAQOOIKOG XEIPIONOG
= stack
= readFile()
= Avaykn yia Aiaxeipion e€aipeoswv
= EEqipEoeic oTnV KaBnUePIVI NPAKTIK
= Baoikeg Evvoleg
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#define MAXVAL 100
intsp = 0;
double val[MAXVAL]J;

H readFile 61afdlet Eva apyeio otn pviun

readFile (filename) {

void push(double f) openTheFile;
{ i determine its size;
++]=f;
\}{al[sp 1=f allocate that much memory;

read the file into memory;
closeTheFile;

double pop(void) } .

{ npr
return val[--sp]; handling ?
¥

Mnyn : “The C programming Language” Brian Kernighan
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readFile (filename) {

. v v ' . openTheFile;
= H read_file() poialel anAn aAAa ayvoel pia determine its size;
0'£Ipél Cln(') nleavc'l O'(pélAlelTCl' allocate that much memory;

read the file into memory;

= file can't be opened closeTheFile; }

= the length of the file can't be determined

enough memory can't be allocated
read fails

file can't be closed

APELALETAL TOAVG KAUGGLKOG

KOOIKG Y10, VL
—QVUVEVOETE
—OVOPEPETE GTOV YPOTN
—YEPLOTEITE TO KAOE cPaApN0.
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rpoypPauLaTIoTikd Adén
= UN €NITPENTN apIBuNTIKN Npd&n, uninitialized data

un anodekri didpBpwon (configuration)

= O€ BpEBNKE apxeio

eAinieic nopouc¢ ovoTruarog
= OEV UNAPXEl APKETN HVNKN

glarrwpariko vAiko (hardware)

= anpOBAENTA CUKNTWHATA KAl OUVENEIEG
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" ATTPOCUEVOL
= UTopovV vo cVUPovV (oYedOV) GE OTOL0ONTOTE GNLELD TOV
TPOYPAULATOG.
» afpoiotikd
= ypewdlovion dueon eméufaon
= oVVNOWC OEY UTOPOVY va ayvonBody ywpic coPapéc
GUVETELEG

n Agv Eyovy evvoroloyikn cyéon e vidloumo KOOK
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'EAeyX0C OQaAPaTwV OTOV NPOYyPaPUdTIoNO
KAaoo1KOC XEIPICHOC

= stack

= readFile()

Avaykn yia Aiaxeipion Eaipecewv

E€aipEoeic aTnNV KaBNUEPIVI NPAKTIKN
= Baoikég Evvoleg
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void push(double f) #define MAXVAL 100
{ int sp = 0;
if(sp<MAXVAL) double val[MAXVAL];
val[sp++] = f;
else
printf(“error: stack full, can’t push %g\n”, f);
b
double pop(void)
{
if(sp>0)
return val[--sp];
else {
printf(“error: stack empty\n”);
return 0.0;
b
Mnyn : “The C programming Language” Brian Kernighan
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#include <sys/types.h> /¥
#include <sys/stat.h> A file opened with 'open' is accessed in
#include <fecntl.h> a binary mode ... "read X bytes" stuff.
#include <stdlib.h> Note that the buffer is one character
#include <stdio.h> longer that the maximum read to allow
space for us to add a null and turn it

int main() { into a string */

int fh;

char buffer[65];

int gotten;

Error handling?

fh = open("abc.txt",0_RDONLY);

printf ("File handle %d\n",fh);

while (gotten = read(fh,buffer,64)) {
buffer[gotten] = "\0';
printf("******04s" buffer);
b

}
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= Function: int open (const char *filename, int flags[, mode_t mode])
creates and returns a new file descriptor for the file named by filename.

= The normal return value from open is a non-negative integer file descriptor.

= In the case of an error, a value of -1 is returned instead.

= In addition to the usual file name errors (see next slide), the following errno error
conditions are defined for this function:

= EACCES

= The file exists but is not readable/writable as requested by the flags argument, the file does not exist and the
directory is unwritable so it cannot be created.

= EEXIST
= Both O_CREAT and O_EXCL are set, and the named file already exists.

= EINTR

= The open operation was interrupted by a signal. See Interrupted Primitives.

= EISDIR, EMFILE, ENFILE, ENOENT, EROFS

© 2023 KAedvBng OpapmouAidng Exception Handling Awdaveia 12



http://www.gnu.org/s/hello/manual/libc/Interrupted-Primitives.html#Interrupted-Primitives
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Functions that accept file name arguments usually detect these errno error
conditions relating to the file name syntax or trouble finding the named file.

These errors are referred as the usual file name errors.

© 2023 KAedvBng Opapmoulidng

EACCES

= The process does not have search permission for a directory component of the file name.

ENAMETOOLONG
This error is used when either the total length of a file name is greater than PATH_MAX, or when an individual file name component has a length
greater than NAME_MAX. See Limits for Files. In the GNU system, there is no imposed limit on overall file name length, but some file systems may
place limits on the length of a component.
ENOENT
This error is reported when a file referenced as a directory component in the file name doesn't exist, or when a component is a symbolic link
whose target file does not exist. See Symbolic Links.
ENOTDIR

= Afile that is referenced as a directory component in the file name exists, but it isn't a directory.
ELOOP
Too many symbolic links were resolved while trying to look up the file name. The system has an arbitrary limit on the number of symbolic links
that may be resolved in looking up a single file name, as a primitive way to detect loops. See Symbolic Links.

Exception Handling Awadaveia 13

srrorCodelype zread file { closeTheFile;
serrorCode = 0 1if (theFileDidntClos=s &&
openTheFile, srrorCods == Q)
if (thefileIsOpen) f srrorfods = -47
determine file length(): else
if (goetTheFilelength) { errorfode = errorCods and —47
!
else {
errorCods = -5

© 2023 KAedvBng Opapmoulidng

raturn er

} !

serrorCods = —Z2;

J else

errorCode = -3

Exception Handling Awdaveia 14
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= 7 ypappég (bold) augndnkav o€ 29
noAUG KOJIKAG 400% abinon!
= QViXVveuong,
= avagopag oTnv kalouoa pEBodo
= APYXIKEC 7 YPAHHEG XAVOVTal OTNV akaTaoTaocia
= AOYIKN por ToU KwJIKa
= Y€l XaBei pEoa oTo owpd
= OUOKOAO va deIc av 0 KwAIKAc kavel owaoTn OOUAEIA
= M.X. KAEIVEI TO apXeEio av PNOPECEl va OECUEUTEI PVAN;

[ToAAol mpoypoppatiotéc "Abvouy" to TPOPANUA ATAL 0yVODVTOG TO.
Ta Aa0n eppaviCovror pali pe to emdpevo crash.

© 2023 KAedvBng Opapmoulidng Exception Handling Awadaveia 15

T.Y. EMOTPEPOUEVES TULEG

KOSIKOV GIALATOS = trade-off between

2oBapa pelovekTNpaTa = correctness (checking

= NEPINAEKEI TOV KOOIKA for all errors)

= Clarity (not cluttering
the basic flow of code
with many error
checks)

= EMNIPPENNC OE NPOYPANMATIOTIKA
AGOn

= M.X. ayvonon kwdIKwv GpAAJaToc.

© 2023 KAedvBng OpapmouAidng Exception Handling Awdaveia 16




24/04/2024

= 'EAeyxoc opaApaTwVv oTOV NpOoypappaTiono
= KAQOOIKOC XEIPIOPOC

= stack

= readFile()

= Avaykn vyia Aiaxeipion e§aipEcewv
= EEqipEoeIc TNV KABNUEPIVI NPAKTIKN

= Baoikég Evvoleg

© 2023 KAedvBng Opapmoulidng Exception Handling

= a clean way to check for errors
without cluttering the code

= a mechanism to achieve
= correctness (checking for all errors)

= clarity (not cluttering the basic flow
of code with many error checks)

© 2023 KAedvBng OpapmouAidng Exception Handling
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= gival

= YEYOVOC nou oupBaivel oTn OIApKEIa EKTEAEONC EVOC NPOYPAUHATOC
= dlaona

= TNV QUOIKN POr| EKTEAEONG TWV EVTOAWV

= O 0poc dev avapePeTal pOvo og AaBn al\a og cuppavra Twv
onoiwv n eYpavion anaitei €101KO XEIPIOUO

Hopadeiypota

AVAPEVOUEVO OALAL OTLAVIO YEYOVOGS, TL.Y.

* dwipeon pe unodgv

* 1€)h0g apyeiov

* avaQopd oe otoyEio mivaka Em amd To HploL TOV

© 2023 KAedvBng Opapmoulidng Exception Handling Awadavea 19

= €ival 0 PNXaviopog Tne YAwooac nou

= MAPEXEI £va €151KO TPONO PETAPOPAG TOU EAEYXOU PETAEY SIadIkacimv
(O1apOpPETIKO anod auTtdv TNnG KANONG ouvapTnong Kai EMaTPoPc)

= ENITPENEI Tnv avraAAayf NANPOPOPIAV aVAPEsa o€ dIadIKAOIES
OIaOPETIKWV ENINEOWV

Baogik0G oTOXO0G LNXaviopoU XEIPIoUOU eEQIPECEWY
= VA ENITPEYEI TNV CUYyPaQn HeBOdWV ol onoieg sival oe Bean

= Va avixveloouvV TIG Upavioelg eEaIpeTIKWV NEPINTWowVY (M.X. AaBav) TIG onoieg av dev ival o€
Beon va avTIJETWNICOUV, KNOPOUV va WETadwoouv oTnv kahouoa diadikacia

= va oUAAGBoUV Kal va SIaxeIpIoTOUV £EAIpETEIC Nou PeTadidovTal and kaAoUPeveG d1adIKaoieg

© 2023 KAedvBng Opapmoulidng Exception Handling Aadavela 20
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Opyavwon AtaAe€ng

= 'EAeyxoc opaApaTwVv oTOV NpOoypappaTiono
= KAQOOIKOC XEIPIOPOC

= stack
= readFile()

= Avaykn yia Aiaxeipion €€aipecewv
= EEaIpECEIC OTNV KABNMHEPIVI NPAKTIKA
= Baoikeg evvoleg

© 2023 KAedvBng Opapmoulidng Exception Handling Awadaveia 21

Exceptions ota Goody's

= H Maipn 6Tav npooAneenke nrpe odnyieg yia To nwg 0a evepyei B
OE anoKpIoN OPICHEV®V HNVUHAT®WV Nou Ba O&XeTal 1
OULIBCIVT(J.)V nou Ga avavapll,sl

«€va TOOT We {apnov-Tupi Napakaiw»
= Eival n oupnepipopd Tng Maipng NARpwg opiopevn;

= 2TNV EKTEAEDN TNG EVEPYEIAG «NAPE TUPI» dIANIOTWVEI OTI TO TUPI EXEI TEAEIWOEI.

« To ouPBAv auTo XapakTnpIleTal we EEAIPETIK NEPINTWON Nou OPwC sival midavr) kabwg n Maipn
NPOETOIPALEl TO TOOT

= av n Maipn dev £xel evHEPWOEI NWC va TNV avayvwpioel Kal va TNV XEIPIOTE TO
oUoTNUa KIvOUVEUEl va JETANEDEI O KATACOTAON anpoodiopIoTNG CUHNEPIPOPAG.

© 2023 KAedvBng Opapmoulidng Exception Handling Awadaveia 22
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= YNnoBEToupEe Nwe n Maipn
avayvwpilel To ouppav auto
w¢ EEAIPETIKN NEPINTWON.

= [ola pynopei va eivai n
OUMNEPIPOPA TNC OTNV
NEPINTWON auTn;

= 2evaplo 1 — Avayvpion kai diaxeipion s£aipeonc
= 2€vVApIo 2- Avayvopion, METadoon, cUAARYN kal diaxeipion eEaipeonc
= 2EVAPIO 3 - Avayvapion, HETAS00N, HETAd00T, ... CUNNYN £EaipEonC

© 2023 KAedvBng Opapmoulidng Exception Handling Awdavela 24

= H Maipn €xel TNV yvwon va XEIpIOTEi T CUYKEKPIPEVN €EQipeaN, NPENEl va
EKTENEDEI £va OUVOAO ano eVEPYEIEC ONWC «NAPE anod TO YUYEIO TNC
anoBnkng Hia NAAGKa Tupi», KKOWE TO OE PETEG, », K.A.N. AEPE NWG

= N Maipn avayvwpilel Tnv eEaipeon Kal
TNV avTigeTwnidel.

= A&V €ival anapaitTnTo va evnUEPWOEI
Tov MNwpyo (NPoioTAPEVOC TUNHATOC)
yia TNV €EQIPETIKN AUTH NEPINTWON.

© 2023 KAedvBng Opapmoulidng Exception Handling Awdaveia 25
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= O MNwpyog dev B£Ael va avabéoel aTnv Maipn TNV avTIHETONION TNG EEAIPETIKNG AUTNG
nepiNTwonG yia didgopouc Adyouc. TNV NEPINTWON auTtn n Maipn avayvwpilel Tnv eEAIPETIKN
nepinTwaor, ONUIOUPYEl £va PNvuPa onwg «dev undapyel Tupi» (€va avTikeipgevo eEaipeonc Ba
£\eya) kai To oTEAvel aTov Mwpyo nou €ival o NPOICTAYEVOC TOU TUAPATOG. TNV NEPINTWON
auTr APE Nwg

(™

= N Maipn avixveuel Tnv eEAIPETIKN
NEPINTWON, EYEIPEI EVA AVTIKEIHEVO
eEaipeong (throw an exception) kai Tnv
HeTadide (throws).

= O MNwpyoc Ba npenel va cuAAGBEl (catch)
TNV €€aipeon Kal va TNV avTiHETWONICEI
KaTdAAnAa.

© 2023 KAedvBng Opapmoulidng Exception Handling Awadaveia 26

= ONwcG n enihoyn No 2 e
TN d1aPopd Nwc av o
Mwpyog dev Pnopei va
XEIp10Osi TNV €€aipeon
TNV peTadidel (throws)

© 2023 KAedvBng Opapmoulidng Exception Handling Awadaveia 27
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= OfpaTa onwg
= «O€ Moldv Ba ava@epel n Maipn Tnv €Eaipean;» «0g AUTOV Mou
™G {NTNoE TNV €€unnpeTnon n navra ortov MNwpyo;»
= «OUVEXICel TNV OOUAEIG TNG HETA TNV £yEpon TNG €€aipeong n
NEPIMEVEI VA OAOKANPWOEI N avTINETWMION TNG NPWTA;>», K.A.M.
= kaBopilouv
= TN NOAITIKN J1aXEiPIONG TWV EEAIPETIKMV
NEPINTOOEWV OTN AEITOUPYIA EVOC GUCTHATOC.

© 2023 KAedvBng Opapmoulidng Exception Handling Aladaveia 28

AMAGCeL T oyéon
KAfon apéven(P1) — Sovhov

P2)

) Emotpoen amd
/| xewpropd egoipeong

Agyopaote tov
TEPLOPIGHO OTL POVO M
koAovoo Sradikacio
umopel va yeprotel v

e€aipeon

H oyediaon piog gvéhktng nebodsov yepiopot egapécev eivarl moAdTAoKN vTdbeom

IInyn: Horowitz 84
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Ynapyouv d1apopa HOVTEAA XeEIpIoPoU eEAIPECEWV
= POVTEAO EMAV-EVEPYOMOINONG

HOVTEAO TEpUATIOUOU

pnopouv va eyepBoulv eE€aIpETeIC YEDa O€ £va
XEIPIOTN £EAIPECEWV; — OUVENEIEC

MMOpPEi ol EEQIPEDCEIC va £XOUV NAPAPETPOUG;

© 2023 KAedvBng Opapmoulidng Exception Handling Awadaveia 30
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