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b : # seniets Designed by: James Gosling
i (# src/main/resources First appeared: May 23, 1995; 27 years ago
oy (™ src/testfjava
 sreftest/resources Paradigm: Multi-paradigm: generic, object-oriented
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= Makéra (Packages)

= [poadiopioTec opatoTnTac (visibility modifiers)
= Anodoon apxikwv TIHwV (field initialization)

= Autoboxing

= AnapiBunTikdC TUNOC (enumeration type)

= Katnyopiec kAaoswv
= Nested, Local, Anonymous Classes
Functional Interfaces, Lambda Expressions

|
= Module
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Eival évag pnxaviopog nou eniTpénel TNV opadonoinon

|
OXETICOMEVWV KAAOEWVY Kal interfaces o€ eNwWVUPES OPAdEG.
= BonBolv oTnv opyavwon kai 00UNon Twv KAACEWV Kal TwV
OUCXETIOEWV TOUG,.
= Are used

= to bundle classes and interfaces into packages, and

= to arrange your file system so that the compiler can find your
source files.

loT » TempSensorPcbEmulatorHttpV2 > src > main *> java

)

MName Date modified Ty
cyber 25-0ct-18 9:22 PM Fi
emulator 25-0ct-18 9:22 PM Fi
httpServer 25-0ct-18 9:22 PM Fi
servlets 27-0Oct-18 9:06 PM Fi

© 2023 KAedvBng OpapTtouAidng Java as an O0OP language Part C

e rJraci

o

f# Package Explorer 2

U TempSensorPcbEmulatorHttp
~ 1= TempSensorPcbEmulatorHttpV2
~ # src/main/java
i cyber
A emulator
B httpServer
# servlets
% src/main/resources
[ src/ftest/java
[ src/test/resources
B\ JRE System Library [J25E-1.5]
B\ Maven Dependencies
= src
= target
M pomxmi

e folder
e folder

e folder
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Eav dev XpnoiPonoInaoeig
npoTaon package
statement, autopara ol
kAGoeIG nave otodefault
package (unnamed
package).

To nakéro default eival
MOVO YIa HIKPEG
EQAPHOYEG Kal yia TNV
eknaideuTikn diadikaoia.
O1 TUnoI ava®opac npene
va opadonolouvTal o€
ENWVUNA NAKeETa.
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~ 1 TempSensorPcbEmulatorHttpV2
~ i src/mainfjava
~ i cyber
1] PcbButton.java
M Pcbledjava
[7) Physical2Cyberintegratorjava
M) SmartTemperaturePCB java
[ TempPcbCyberjava
~ i emulator
] EmulatorGuijava
M) EmulatorPcbButton.java
[ TempPcbEmulator java
[ TempSensorjava
B httpServer
# serviets
(# src/main/resources
® srcftest/java
| = src/test/resources
=\ JRE System Library [J25E-1.5]

[# Package Explorer &2

el Git Repositories 2
| &y @ 6| &

[J GenericStateMachine Imaster] -
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M1 PchButton java &2
~ 1 package cyber;

2

3= import java.awt.Button;

a |
o 5 import emulator.EmulatorGui;
4 7 public class PcbButton extends Button {
8 public String name;
9 boolean pressed;
10
11 public PcbButton(String string, boolean b) {
=12 s Auto-generated constructor stub
13 name=string;
14 pressed = b;
15 }
17 public void set(boolean v) {
18 pressed = v;
19 }
20
21 public boolean getState() {
v || 22 return pressed;
23 }
24}
25
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- EI'II)\%':YOU|JE TO 6VO|JC| Tou 2 Package Explorer 2 E| S T8 M F’chuttonjava 2
' ' v 52 TempSensorPcbEmulatorHttpV2 ~ | package cyber;
nakeTou kal Baloupe Tnv v 8 sc/main/java E
] v . 154 + 7 .awt.B
npotaon package pe To ovoua S B s
] v ] o | uttonjava s
TOU NAKETOU WG NpwTN YPAMKN 1] pebled.java — import emulator.E
o< KGB¢e GpXEiO nou n8p|éX€| [3) Physical2Cyberintegratarjava 7 public class PcbB
' ' J] SmartTemperaturePCB java 8 public String
TU”OUC I-IOU GVGGETOU'JE O-I-O ;Ji TemchbCyber.java 4] boolean press
NAKETO. N.X. ¥ &8 emulator ! .
X ] EmulatorGuijava - pumf‘f PchuJ:c
paCkage Operators; ] EmulatorPcbButton java - / H;me;;‘jﬁ?
v v |4] TempPcbEmulatorjava 14 pressed =
= Movo pia npotaon package o€ [ TempSensorjava 5}
- H i H # httpServer 16
KABe apxelo nnyaiou KwoIKAa. o s o pablsc votd s
= AUTI IOXUEI YId OAOUG TOUG
TUNOUC TOU NAKETOU.
© 2023 KAedvBng OpapTtouAidng Java as an 0OOP language Part C Awadaveia 5
= O YeTayAWTTIOTAC EMITPENEl OE dUO = XpnaoiponoloUYe PIKpoUG XapakTrPES yia va
KAGOEIC va £X0UV TO idI0 Ovoua PE TNV dlakpiveTal ano ovoparta Tunwv.
npounoBeon va BpiokovTal O€ DIAPOPETIKA & SyvnBileTal va xpnaiponoleital To domain name
nakera. avaoTpoPa wG NPWTO CUVOETIKO TOU OVOUATOG
= To nAnpeg ovoua (fully qualified name ) nakérou. Mapadelyua
Hiag kAaong nepiAapBaver kai To ovoua gr.upatras.mypackage
TOU nakeTou npoodiopilel To NakéTo mypackage nou SnHIOUPYE évac
= java.util.Stack NPOYPAUHATIOTNG OTNV €TAIpEia e domain name
= graphics.Rectangle (Rectangle class in the upatras.gr
graphics package) = [a Tnv anouyr ouykpoUGEWV OVOPATwV opilovTal
u ]:ava.awt.RectangIe (Rectangle class in the OUMBACEIC eVvTOC TNG EMIXEIPNONG ONWG M.X.
java.awt package) oupPNEPIANYN OVOPATOG NApapTAKATOC, TopEa,
NPOTLEKT.
Legalizing Package Names .
Domain Name Package Name Prefix " I'Iapaéslypa .
hyphenated-name.example.org|org.example.hyphenated name g|'-Upatl’as-celd-Sseg-CPllS-gcaS
example.int int_.example
123name.example.com com.example._123name
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= [akeTa (Packages)

= MpoodiopioTeg oparoTnTag (visibility modifiers)
= Anodoon apxikwv TiHwv (field initialization)

= Autoboxing

= AnapiBunTikOC TUNOC (enumeration type)

= KaTtnyopieg kKAacewv

= Nested, Local, Anonymous Classes

Functional Interfaces, Lambda Expressions

Module

© 2023 KAeavBng OpapTouAidng Java as an OOP language Part C
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= [poadiopifouv TNV opaToTNTa KAAOEWV Kal TWV CUVOETIKWV Touc (data
members and methods) nou apopa Tn duvaTdTnTa XPriONC TOUC anod
aA\a avTIKEIPHEVA TNG EPAPHOYNC KATA TOV XPOVO EKTEAEONC.

= H kaBoAikr) opatdTnTa NApOTI DIEUKOAUVEI TNV CUVEPYADIA TWV
avTIKEIHEVWY OnUIoupyei NoAAG NpoBANuaATa, ondTe TNV ano@eUYOUE.

= Av dev oploBei oapwc n opatdoTnTa TOTE IoXUel TO default access
level.

to gain control explicitly control access by specifying access levels

© 2023 KAedvBng Opapmoulidng Java as an 00OP language Part C Madaveta 10
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= KAdong
= public : n kKAaon &xel kaBoAIkn opaToTNTA
public class Operand {
= package-private (Un xprnon npoodiopioTn) : N KAAon €ival opatn Povo YEoa aTo
NakeTo TNG.
class Operand {
Access Levels

. zUV'GETIKd)V (IJETGB)\nT(bV Kai | Modifier |Class ‘Package |Subclass |W0rld
|J€906(.0V) |public |Y ‘Y |Y |Y
= public, private, protected, [ otectea [y v Y N
or package-private (no no modifier|[Y Y N N
explicit modifier) privace |Y N N N
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Package Package
One Two
I Alpha = Abcase I AlphaSub

Beta

vi'sibility of the members of the Alpha class

Modifier ||Alphal|Beta||Alphasub|/Gamma
public \4 Y |y Y
protected|lY Y Y N
no modifier ||Y Y N N
private ||Y N N N
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= XpNOILOMNOIOUKE TO MIO NEPIOPICTIKO £MINEdO OpaATOTNTAC MOU
IKQVOMOIEi TIC AVAYKEC TNG EPAPHOYNC. ZEKIVAUE ano private ekTog
Kal av unapxel AOyog va pnv xpnoipgonolindei To eninedo auTo.
= AnoQeUyoupe TNV kaboAikn opatotnTa (public) yia HeTABANTEC
(information hiding). Tnv xpnoiponoloUpe JOVo G€ OTABEPEC.
= To public xpnoiponoigitan o€ noAAa napadeiypara (yia diagopouc Adyouc) aria
ouvioTarail n anoguyr oc enayyeAUaTiko Kwdika.
= To public nedia Balouv 1I0XUPEG EEAPTNOEIG E TNV CUYKEKPIKEVN UAOMOINGN
kal nepiopifouv Tnv sueli€ia (flexibility) oe aAAayeg oTov kwdika.

class Calc
class CalcGui :Operand public static Operand op;
Calc.op.addDigit(1°); ‘ ’ F— public static void main( ..

© 2023 KAedvBng OpapTtouAidng Java as an OOP language Part C Awdaveia 13

= [akeTa (Packages)

= [poadiopioTec opatoTnTac (visibility modifiers)

= Anodoon apxikwv Tipwv (field initialization)
= Autoboxing

= AnapiBunTikdC TUNOC (enumeration type)

= Katnyopiec kAaoswv

= Nested, Local, Anonymous Classes

Functional Interfaces, Lambda Expressions
Module
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= AnAn éTav public class Test {
= 'OTav £xoupe TNV TIUA oTo edit time, kal public int x = 1;
= 1 anddoon TNG UNopei va yivel o€ pia ypapun kwdika public static int max = 20;

public class Window {
private int width;
private int height;
private String title;

private Arraylist<Shape> shapes = new Arraylist<>();

= H anAdétnTa autn Balel nepIopICHOUG
= 'Onwc yia napadeypa oTav n anodoon BacileTal o kanola Aoyikr) n.x. diaxeipion Aabwv n
enavaiknyn (for loop).

= MeTaBANTEC OTIYHIOTUNOU OUVABWCE apxikonoloUuvTal oTov dnUIoUpyo.
= MeTaBANTEC KAGONG PUopouv va apyikonoinBolv oc static initialization blocks.

© 2023 KAedvBng Opapmoulidng Java as an OOP language Part C Awdavela 15

= JUvnOwg yiveTal oTov Anpioupyo.
= EvaA\akTIkG pe

= initializer blocks kai class Whatever |
= Final yeBddoug private varType myVar = ini:Ins:ance"u‘arl{);
= Initializer Block (IB) Pmt‘??t’f"d.f%n# varlype initlnstanceVar( () |
c initialization code goes here
// initialization code } .
>
= O peTayAwTTIOTNG avTiypagel Ta initializer blocks og kabe
Anuioupyo.

= Me Baon auto Ta IB ynopouv va xpnoigonoin8oUv yia TV anogpuyn
enavainyng Tou idIou kwdika o€ NOANOUC dNHIOUPYOUC.

= Mé&Bodoc final ev PUnopei va yivel
overridde o€ unokAaon,.

© 2023 KAedvBng Opapmoulidng Java as an 00OP language Part C Madaveia 16
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public class Test {
private static int[ ] sqr;
private static final int N = 100;
static {

sqr = new int[N]; Private static method

for (inti=0;i<N;i++) sqrfil =i*i; Advantage: can be reused
} later if you need to
public static void main(String args[]) { reinitialize the class

System.out.printin("17 squared is " + sqr[17]); variable

}
}
= Mia kAaon ynopei va £xel NoAAa static initialization blocks

= Mnopei va epgavifovral onoudnnoTe Jeoa aTov KWdIKa

= To nepiBalovv ulonoinong diacpalilel 0TI Ta static initialize*” . vlocks kahoUvTarl Ue TNV O€ipd e TNV
onoia epgavifovral oTov Nnyaio KWJdIKA.

= you can use static initialization blocks to do one-tir _ per-class initialization
= Static fields are initialized when the class is loaded.

= Alternative?
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= [akeTa (Packages)

= [poadiopioTec opatoTnTac (visibility modifiers)
= Anodoon apxikwv TIHwV (field initialization)

= Autoboxing

= AnapiBunTikdC TUNOC (enumeration type)

= Katnyopiec kAaoswv

= Nested, Local, Anonymous Classes

Functional Interfaces, Lambda Expressions

|
= Module
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= O1 wrapper kAaoeic 6nw¢ ol Integer, Double, Boolean eniTpénouv oTov
NPOYPANMATIOTH VA PJETATPENEI TINEG NPWTOYEVWVY TUNWV OE avTIKEiMeva (oTIyHioTuna
TWV avTioToIXWV wrapper KAJoEwV).

7 Double d1 = new Deﬁhle(lﬂl?j;
int num = 12;
Integer il = new Integer(num);

aoca

= Autoboxing €ival n auTopaTn HETATPONN HIAG TIAG NPWTOYEVOUC TUMNOU M.X. int,
double, o€ oTiyHIOTUNO TNC avTioToIXNG Wrapper kAaong, n.X. Integer, Double, Tnv
ornoia ekTeAei 0 HETAYAWTTIOTNG.

11 Double dl1 = 18.2;
12 int num = 12;

13 Integer il = num;

© 2023 KAedvBng OpauTtoudidng Java as an 0OP language Part C Awgadveia 19

= YnootnpileTal and Tnv Java 1.5 kai peTa.
= Aivel eue\i€ia oTOV NPOYPANKATIOTH OO0V aPopd TNV XPrHon NPWTOYEV®Y TUMWV KAl
TWV aVTIOTOIXWV TUNWV avapopdac.
= [1a napadsiypa eniTpenel TNV UKOAN €10AYWYN TIHWV NPWTOYEVMV TUNWV OE OUANOYEC
17 List{IntegEF> 1i = new ArraylList<>();
18 for (int 1 = 1; 1 < 58; 1 += 2)
19 li.add(i);

= Xwpic To autoboxing o npoypappaTioTng Ba enpene va KAvel auTrh TNV PHETATPOMN
MOVOG TOU

28 li.add(Infeger.Untueﬂf(ij);

© 2023 KAedvBng Opaumouhidng Java as an 0OP language Part C Awgaveia 20
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= Unboxing cival n autopaTn HETATpoONN EVOG AVTIKEIPEVOU (OTIYHIOTUNOU
wrapper kAaong, onwg n.x. Integer, Double, o€ TIUr TOU AVTIOTOIXOU NPWTOYEVOUG
TUNou dnAadn int, double, Tnv onoia ekTeAEi 0 HETAYAWTTIOTAC.

= €ival n akpIBw¢ avTiBeTn YETATPONN NOU KAVEl To autoboxing

System.out.println(“Unboxing");

var d = Double.parselouble("18.2");
double d1 = d;

var i1 = Integer.parseInt{"18"};
int num = i1;

System.out.println("dl: “+d1+" il: " + il); . . .
24 List<Integer> li = new Arraylist<:();

for (int 1 = 1; 1 < 18;i++)
li.add(i);

int sum=8;

for (Integer i: 1i)
sum+=1;

System.out.println{"sum is “+sum);

[}

L ld L g Ll

[V T - Yy % Ty =
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