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[lati xpnotgomnoloOue KAAOELG;

Avamnapaoctaocn €vvolwy TOL PAYHATLKOU KOGHOU

e Opadomoinon dedopevwy Kal peBOdWV TOL €TEVEPYOLV OE AL TA
e Mpootacia, evOUAAKwWON, amokpuyn, KAnpovoulkotnta

KaBe avTiKeipevo €XEL:

e TO 61KO TOU oLVoAo Sedopévwy (fields)
e £€va OUVOAO peBOOWV MOV eTMevEPYOLY o€ auta ta dedopeva

v ‘Exoupe /6n yvwpioet 1o aviikeipevo (tng kAdonc BYEE) kat tnv KAdon
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NMwg opidovpe pLa KAaon

‘Evac oplopyog kKAaong meptAappBavet:

2VOTATLKO Meplypaen

Ovopa 1610 pe to Ovopa apxeiov (yiLa KAAoELQ)
Mebdia (fields) MepLlypd@ouy TNV KATAOTAGCNH TOU AVTLKELPEVOU

Kataokevaoteg | Apxlkomoinon katd tn dnulovpyia

MeEBodot H cupmeplpopd — TL Ymopetl va Kavel

Apxeio: [FEERLELEISENE

ClassName {
// field variables

// constructors

// methods
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Ac opiloovpe pla KAaon

H kAdon neplypdgel avilkeipeva pe ta €ng nedia:
e« Ovopa, Bapog, ®0Ao, NMANRBog dovTiwy

“ To 6OVOAO TWV TIHWYV OAWV TwWV ediwV €vVOC AVTIKELPYEVOL KAAE(TAL KATAOTAGCH TOU
AVTLKELPEVOU.

Baby {

String name;

1sABoy;

)

Exovtag opioel auTh TNV KAAoN, HTOPOLKE va dnuLtoupynooupe TIOANG avTikeipeva tomouv EEEN.
Nwg;
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Ac OnULOLVPYNOOLUE EVA CTLYHLOTUTIO

e OpLopOG KAAoNG = dnulovpyia evog veéou TUTIOU
e Anplovpyia GTLYHLOTUTIOU = DECPELON PUVIUNG HE TOV TEAECTN

OvopaKAhdong ovopaAvtikeilpgvou = new OvopaKAhdong();

Nwg ovopdZetat to pwpod; Mota tipn xet 1o
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Kataokevaoteg (constructors)

e EkTeAoUvTal KAta tn dnUiovpyia avrikelPpEvVWY
e ®povTidouv yla Tn cWOoTH apxtkn dtapdpwon (apxitkomoinon)
e 'Exouv i6L0 Ovopa pe TNV KAAon kat cuvnOweg dnAwvovtatl

Baby {

String name;

isABoy;

)

Baby() { } // Default constructor

Eav ekteAeocovpe EEIWAEILCIGRIC MLV O — nolec default Tipeg Ba €xovuv ta nedia;
v Quuneeite: adl © llboolean ol falsel ol null
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[MepLOCOTEPOL KATACGKEVAOTEG

Av Behouvpe dLapopeTLKN apyitkomoinon, dnuLlovpyole EMITAEOV KATACGKEVAOTEG.

: AVAQEPETAL OTO TPEXOV AVTLKELPHEVO — Xpnotlyelel yia va dtaxwpiocovpe ta media anod TI¢ mapapeTpoug Ye idlo
ovopa.

Baby {

String name;

1sABoy;

F10)Y { } // Default constructor

Baby
this.name = name;
this.isABoy = boy;
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Nwg mpoomneAavvoupue ta dedopgva pLag KAaong;

[la va anoKTAcoLPe pooBacn ota HEAN EVOG AVTLKELPEVOL, TIPETIEL TIPWTA va TO dULOVPYOOVHE

pe (.

H mpoemiheypévn npocBaocn eivatl (mepinov cav) — omoloodnToTE Pnopei va aAAdEel Ta

nedia:

= Baby( , true);
System.out.println( + george.name); // George

george.name = ; // OgAovue va pumopel va yivel auto;
System.out.println( + george.name); // Nancy

MmopoUp€e va TtEPLOPLOOVUE av T TNV TpocBaon:

e AnAwvovTtag Ta nedia

e Mapexovtag eAeyxopevn npoéoBacn HyEow PeEBOO WYV

F &
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NMpoomneAaon nediwv peow PHeEBOOWYV

NMpocdLoploteg poécGpaong: Baby {
String name;

MpoodloploTng Mpoéopaon _
ATO KABe KAdon isABoy;
Movo peoa amno tnv idta KAdaon =
protected Ané‘tqviéulKAdon Kal TLQ String_getName

UTIOKAQOELC this.name;
(default) ATo TnVv 16la KAAaon Kat KAAceLg
package-private oto idlo package addTooth

this.numTeeth++;
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MeEBodoL ipocBaong get/set

Getters — emioTpePoLV TNV TLPN Ttediov: getWeight() { this.weight; }
e Ovopa mediovu: — Ovopa pebodou: [EAHENE® setlleight { this.weight = weight; }
e« EMloTpepouV idL0 TUTO Pe 1O Medio, dev maipvouv // Xprion :
: = RO , true);
napapeTpous george.setWeight( );
System.out.println( + george.getName()
Setters — 6€touv TNV TLPN tediov: + + george.getWeight());

// New baby is George, weight is 3.42

e Ovopa nebiov: \EhKe|ghd — Ovopa pedodovu:
setWeight(double weight)
e [Maipvouv mapdpeTpo (OLOL TUTIOVL, ETILOTPEPOLYV
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Npooce€te otnVv npoopaon

v PENEME onuaivel mpocBacn ano tnv idta kKAaon — oxL to (6Lo avtikeipevo!

// Mgoa otnv Baby:
removeOtherChildsTooth {
other.numTeeth--; // enitpento — 161a kAdon

// Xe dAAn kAdon:

// george.numTeeth = 3; error: numTeeth has private access in Baby
nancy.addTooth(); nancy.addTooth();
george.removeOtherChildsTooth(nancy); // peow public peBodou

AvTikeipevo NG KAdonc umopel va mpoomeAdoel nedia AANOL AVTLKELPEVOUL TNC i6Lag
KAdong.
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Awaxeipion pvnung
IRV oo 1can Ml char M oy o M shor t ot Wl 1ong M F1oat Maoubie

e AmoOnkevovtal an' evBeiag otn otoipfa ektéAeaong (stack)

Tomot avagopdc (g g . -

e OL peTaBAnTég amobnkevovTal oto stack kat meptéxovv avagopd (reference)
e Ta idla Ta avtikeipgeva dnpulovpyovvtal oto cwpod (heap)

Stack

boolean bo = true
int 1 = -230

Baby george —MM Baby object
name:. "George"
weight: 4.0
1sABoy: true
numTeeth: ©
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Avapopa — Z0ykplon e #

Baby ( , true);
Baby ( , true);

System.out.println(georgel == george2);

Stack Heap

georgel —— [ Baby: name="George" ]
george2 ——— [ Baby: name="George" ]

// false — 61a@popeTiKEG BE0€1¢ UvVHUNG

« 0109popeET1KO aviikeipevo!
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Avapopa — Avabeon avapopagq

Baby ( , true);
Baby( , true);
georgel; // avtiypaen avagopdg!

System.out.println(georgel == george2); // false
System.out.println(georgel == george3); // true — 161a Bgon pviung

Stack Heap

georgel —
george3 —L—+ [ Baby: name="George" ]
george2 —— [ Baby: name="George" ] « dA\O avilkeipevo
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Avaleon

TeAeoTNG = KAVEL...

MpwTtoyeveig TuMOL | AvTiypa®n TLUAG

TomoL avagpopag Avtiypagn dievBuvong (alias — Kowvo avtikeipevo)

Baby( , true);
georgel; // alias — 1610 avtikeiuevo

= wl; // avtiypaer) Tiung
; // 6ev ennpedaletl to wi

.
)

georgel.setWeight(w1);
george3.setWeight(w2); // georgel kai george3 eivair TO IAIO avtikeiuevo!

System.out.println(georgel.getWeight()); // 3.28
System.out.println(george3.getWeight()); // 3.28
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20YyKpLon

TeAeoTNG == KAVEL...

MpwTtoyeveig TOTOL | ZUYKpLON TLHAG

TomoL avagpopag >0ykpLon dtevBuvong (oL mepLlexopevoL!)

Ma olykpLlon meplexopévou xpnotponololpe ERTEIIS):
Baby( , true);

System.out.println(georgel.getName() == String(
// false — 51aPOPETIKEG avapopeg

System.out.println(georgel.getName().equals( String(
// true — 1610 nepiexouevo

v I8 KAnpovopeital and tnv KAdon KAl priopel va e€e18LKeVOEL OTIC HLIKEC pac
KAAQOELC.
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20yKplon — Eldka yua literals

Ta literals umtoBdANovtal oe interning ano tov compiler:
(0ta literals — idla avagopa otn PvAun.

.println(hello ); // true (intern)

.println(Other.hello == hello); // true (intern)

.println(hello + ) // true (compile-time constant)
.println(hello + 10)); // false (runtime concatenation)
.println(hello + cnst_1lo));// true (final - compile-time constant)

(13

I Na xpnotlpomoleite mavta yta cOykpton String meplexopévou — note B
MnyA: JLS §3.10.5
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20yKplon meava TIHWV

Baby ( , true);
null;

georgel.equals(george3d) ; // false — aopalecg
george3.equals(georgel); // NullPointerException!
java.util.Objects.equals(george3, georgel); // false — aopalec
java.util.Objects.equals(georgel, george3); // false — aopalec

Kavévag: otav vnapxet mbavotnta [, xpnowponotnote RIS I ST T T) -
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Helpful NullPointerExceptions

ATo tnv Java 14, ta pnvopata DNEERESTREIIICEgen] cival avaAuTika Kat deixvouv akpilfwc mota
petapAnth nrav (A

Mpw (Java < 14):

Exception in thread "main" java.lang.NullPointerException

at EqualsNull.main(EqualsNull.java:19)

Meta (Java 14+):
v Ano Java 21 evepyomnoleital by default

Exception in thread "main" java.lang.NullPointerException:

Cannot invoke "Baby.equals(Object)" because "george3" is null
at EqualsNull.main(EqualsNull.java:19)

19
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EKTOTIWON avTIKELPHEVOL —

NGRS OV o) AR TSN AT VN I Ve public String toString() §

Baby {
String toString {
+ this.getName()
+ + (this.getIsABoy() ?
+ + this.getWeight()
+ + this.getNumTeeth() +

main {
= Baby( , true);
georgel.addTooth(); georgel.addTooth(); georgel.addTooth();

System.out.println(georgel); // kaAeil avtouata toString()
// Baby is named George is a boy weights 4.6 and has 3 teeth

= Baby ( , false);
nancy.setWeight( ) ;
nancy.addTooth(); nancy.addTooth();
System.out.println(nancy) ;
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AmnodoTtikoTnTA oLVEVWONG Strings

KAdon Xapaktnplotika

ApetdBAntn (immutable), ctabepol peyeboug

gl REdd | MetaBAntn, thread-safe

SASLCETERNIYd | MetaBAnTn, Xwpig thread-safety (ypnyopotepn)

Aokipry 100.000 enavaripewv ERT:

String: ~4453 ms

StringBuffer: ~9 ms
StringBuilder: ~6 ms

v O compiler BeAtioTomolEl AuTOPATA ATIAEG CUVEVWOELG () VIl StringBuilder [ReVNNeWoI M T eYe) (oIiIs

npoTipnote pnth xprion e EnEmea .

v Inyn: JLS §15.18.1
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toString() pe StringBuilder

String toString {
= StringBuilder();
sb.append( ) .append(this.name)
.append( ) .append(this.isABoy ?

.append( ) .append(this.weight)
.append ( ) .append(this.numTeeth)

.append ( ) ;
sb.toString();

“H [ denI@) KaAsital avtopata and tn JVM otav mepVAPE AVTLIKEIPEVO O€

System.out.println() J ”
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toString() IJ (> String. formatted()
H uebodoc MBI EIgIEIad-LI@R (instance version Tov BdgllePRgelgiEid@)) Kavel Tov KwdLKaA Lo €VAVAYVWOTO:!

// Java 1.5+ — kAaoi1ko¢ tpono¢ pe String.format()
String toString {
String.format(
this.name,
this.isABoy ?
this.weight,
this.numTeeth) ;

// Java 15+ — 1o0o6Uvapo pe instance method .formatted()
String toString {

.formatted(
this.name,
this.isABoy ?
this.weight,
this.numTeeth

// Kal o1 600 €KOOXEG EKTUMWVOULV :
// Baby[name=George, sex=boy, weight=4.000, teeth=3]

v H Aoylkn givat idta — n IR IguEiad=tl@ qn}\o'u%; qnoa{qsbym Tnv, emavaAnyn tou format string w¢ mpwTto O6pLOMA.
o pnua

Anpntpng Piyyag | riggas@ionio.grrTov qrentotnyLo | Ha MAnpogopLkng
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Anpooia diemtagpn prag kKAaong (public interface)

Anpoota dlemagrn = To GOVOAO TWV HEBOOWYV + N MEPLYPAPL TNC CUUTIEPLPOPAC TOUC.

e Agv xpelaleTal va yvwpilel kamnolog nwge vAomotovvtatl oL pebodot
e Ta HEAN KAl TO cwWHA HEBOOWYV = LOLWTLKN LAoToinon

v EVOUAAKWON = anokpuyn AEMTOPEPELWY VAOTIOINONG
v = MmopoUV va yivouv aAAayEg otnVv bAomoinon xwpeic va emnpeadovTal ol XprnoTeS TNG KAAong

<<public interface>> « 0patTo ot OAOULC

getName(), setWeight(), ..

<<private implementation>>
private String name;

« KPULUUEVO

|
|
private double weight; |
|

// vAhomoinon peBodwv
I —
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Baolkeg apxeg AOI ntov eibape og avtn TRV evoTnTa:

EvOuAakwon

TL onpaivel

Aedopeva kal peBodol padi oe pLa KAdaon

NMwg to eidape
KAdon pe fields + methods

Amtokpoypn dedopevwy

EcwTteplkn vAomoinon pn opatn e€wTtepilka

fields, interface

Agaipeon

Xpron kKAaong xwpig yvwaon tTng vAomoinong

getters/setters, e AENII@)
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Amtogpuyn entavaAapfavopevou Kwdika (

)

—

Java



Project Lombok

BiBAL0BAKN TTOL cLUVOEETAL HE TO CLOTNUA HETAYAWTTLIONG KAl EVOETEL avTopata Kwdika pe Bdaon annotations.

lombok .Getter;
lombok .Setter;
lombok.ToString;

Baby {
String name;

1sABoy;

.
|

Baby
this.name = name;
this.isABoy = boy;

addTooth { this.numTeeth++; }

& projectlombok.org
v ATtatteiTal Katd Tn HETAYAWTTLON, OXL KATA TNV EKTEAEDN.



https://projectlombok.org/
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Project Lombok — Baolka Annotations

Annotation T mapayet

@Getter getter p€6odo yLa kabe medio

@Setter setter yebodo yia kabe nedio

@ToString AR I@N e OAa Tta nedia

@NoArgsConstructor Default constructor

AN RN S K il dgdile3deld | Constructor pe mapapeTpoug yia oAa ta nedia

@EqualsAndHashCode equals() €W hashCode()
@Data >uvOoLaouOG: + il @ToString [l @EqualsAndHashCode

MetayAwTtTtion & EKTEAEON:

javac -cp ./:./lombok.jar Baby.java

java Baby

v B9 (classpath): opiZel TI¢ B€oelg avalntnong KAAcewy Katd Tn petayAwttion. Edw meptAapypBdavel tov TpEXovTa
@dakeAo () kat To PRl MRETd, Olaxwplopéva Pe (Linux/mac0S) n ﬁ (Windows).

I s
=N

28

Ja

=
ok


mailto:riggas@ionio.gr

Records — Z0yxpovn €VAAAAKTLKI)

Amo6 Java =16, ta Records emitpémnouv tn ocuvomTikA 6nAwon kKAdcewv dedopévwy (immutable by default), xwpic
boilerplate.

Baby

// Compact constructor yia validation
Baby {
(weight <= ©) IllegalArgumentException(

}

// lMpooapuoouegvn peBodocg
describe {
System.out.println(this);

= Baby ( ) , true, ©);
System.out.println(george.name()); // getter xwpic "get"
System.out.println(george); // Baby[name=George, weight=4.8,
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Records — Z0yKplon H€ KAAOLKN KAAon

XapaktTnploTLlKo KAaolkn KAdon
Boilerplate oAV EAaxioto KaBoAov
Mutability Mutable (default) | Mutable (default) Immutable
/ Xelpokivnta Avtopata
Xelpokivnta Avtopata
KataAAnAo yia Fevikn xpnon evikn xpnon DTOs, value objects
Extra dependency Oxt Nat (lombok.jar) Oxt

v Ta Records eival immutable — dev utapyouv setters. 1davika yia xprjon wg data transfer objects,
configuration k.aq.
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Totilkn Zuvaywyn Torov —

Amo Java =10, o compiler pmopei va ouvayayet Tov TUMO TOTILKWYV PETABANTWY avTtopaTta:

// Mapaboo1akoc TPOmocC
= Baby,( , true);
ArrayList<String> names = ArraylList<String>();

// Me var — o compiler yvwpilel tov TUMO
Baby/ ( , true); // tumo¢: Baby
Arraylist<String>(); // tonoc: ArraylList<String>
; // tonoc¢: double

v To MEld sTuTpETETAL HOVO YLla TOTULKEC HETABANTEG YE apxlkomoinon — Ol yla media kKAdaong n
TAPAPETPOULG.

v To dev eival duvaplkog tunog — n Java napapevel static typed yAwooa.
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Pattern Matching yLa

KAQGOLKOG TpOTOG EAEYXOUL TUTIOV Kal casting:

// MaA1o¢c tpomo¢ — enavadaupavouevo cast
(obj Baby) {

= (Baby) obj;
System.out.println(b.getName());

Me pattern matching (Java 16+):

// Z0yxpovoC TpOmoC¢ — 0 EAgyxo¢ kal to cast yivovrtair pali
(obj Baby b) {

System.out.println(b.getName()); // b eivai noén tuvnov Baby

v XpAoLPO KUpiwe KATA TNV bAoToiNoN TNG oe kKAdoelg pag (BA. emépevn evoTnTA).
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YAomoinon — 20YXpOVOG TPOTOC

Yuvduaopoc pattern matching + yla acpaln cOykpLon:

equals
(this == obj) true;
// Java 16+ pattern matching
(!(obj Baby other)) false;
Objects.equals(this.name, other.name)
&& this.isABoy == other.isABoy
&& Double.compare(this.weight, other.weight) ==

)

hashCode {
Objects.hash(name, isABoy, weight);

v Ta Records mapdyouv avtépata Kal Xwpig xelpokivnTto KWwdikal AAAG
mpoooxn..
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Records — KaL cLUyKpLon TLHWYV

H avtopatn ECOEREI@R twv Records cuykpivel TIHEG OAWV TwV components — o€ avtiBeon Ye TI¢ KAAOELG:

Default equals() TL ouykpivel

KAdon (extends Object) | KAnpovopeitat amno Avagopd (=)
Record AvTtopata mapayouevn Tipég OAWV TwWV components

// KAdon — default equals() ouykpivel ava@opeg
Baby/( ) , true, 0);
Baby( , , true, 0);
b1.equals(b2); // false — ekt0¢ av opioouvue equals() xeipokivnta

// Record — avtouatn equals() ouykpivel T1UEC
BabyRecord
= BabyRecord( ; , true, 0);
= BabyRecord( ) , true, ©0);
r1.equals(r2); // true — OAa ta components givalr 161a

v Il auto ta Records egivat tdavika yia value objects — avtikeipeva omouv n tavtoTnNTa opideTal ano ta dedopeva Toug, Oyl
amo Tn B€0n TOLG GTN YVAUN.
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2ovopn — EEEALEN otn HAAWON KAAoswVY

// Java 1.0+ — KAaoikn kAdon (moAu boilerplate)

Baby {
String name;
weight;
// + constructor, getters, setters, toString, equals, hashCode

b

// Java 10+ — var yia ovvontikn 6nAwon upetaBAntrg (o0xi1 kAaong)
= Baby( , , true, 0); // tumoc¢ ouvadyetai: Baby

// Project Lombok — Annotations avti kwdika
Baby { ... }

// Java 16+ — Record (immutable, zero boilerplate)
Baby
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nyeg

e Cay Horstmann, H yAwooa npoypauuatiouov JAVA — AvaAvtikn lNpoogyyion, Broken Hill
e Joyce Farrell, JAVA — Ekud@non ue npaktika mapadeiyuata, KpLTikn

e Paul Deitel & Harvey Deitel, Java How to Program, 10/e

e« KAeavbng OpapmouAidng, Avtiketuevootpaeric lNpoypauuatiouog Java, 3n €kO.

 E. Jones, A. Marcus, E. Wu, Introduction to Programming in Java — MIT OCW

e JLS §3.10.5 — String_Literals & Interning

o JEP 395 — Records (Java 16)

e JEP 286 — Local-Variable Type Inference / _(Java 10).

« JEP 394 — Pattern Matching_for _(Java 16),
e Project Lombok

e Primitives vs. References
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https://openjdk.org/jeps/395
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https://openjdk.org/jeps/394
https://projectlombok.org/
http://pages.cs.wisc.edu/~bahls/cs302/PrimitiveVsReference.html
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