Java

Avtikerpevootpepne Ilpoypappatiopog




Baowka Xapaktnprotika OOP

« Object-oriented programming (OOP) is a method of programming
based on a hierarchy of classes, and well-defined and cooperating
objects

- O avtikelpevooTpe@ng IIPOYPAPIATIONO0¢ elval pia pebodog
IIPOYPAIIATION0U Baolopevn oe pua tepapxia taée®v Kol KaAd
OPLOHPEVA AVTLKELIEVA, TA oIIola AAANAeIOpoUV petadu Toug

ORACLE



Class (Taén)

- A class is a structure that defines the data and the methods to work
on that data

- When you write programs in the Java language, all program data 1s
wrapped in a class, whether it 1s a class you write or a class you use
from the Java platform API libraries

- Taén eitval pua 6opr mou opidel 6edopeva Katl tig pebodoug mou
eIOPOUV AV 0T Oedoueva

ORACLE



Objects (Avtikeipeva)

- An instance 1s an executable copy of a class
- Another name for instance is object

- There can be any number of objects of a given class in memory at any
one time

« XTLYPLOTUIIO £1Val €Va €KTEAEOLHI0 AVTLYPA®O Plag KAAoNG
- Ta otryplotumia ta Aepe Kal aviikeipeva

- Mmopetl va unmapéel £vag omolood1nIrote aplBpog amo avrikelpeva piag

tang 0Ty Pvnun, ava maoa oTLypn
ORACLE




Class vs Object

- Class: A class is a blueprint that describes the states and/or
behaviors that objects of its type support

- Object: An object is an instance of a class. Objects have states and
behaviors. E.g. Object states have values and/or Objects call their

methods




Interface

- In the Java programming language, an interface is a reference type,
similar to a class, that can contain only constants, method
signatures, default methods, static methods, and nested types

- Method bodies exist only for default methods and static methods.
Interfaces cannot be instantiated—they can only be implemented by
classes or extended by other interfaces

- XtV Java, to interface eival reference type, pe opolotnteg pe tnv
Taén, TO OII010 JIIOPEl Va IIepLeXel povo otabepeg, vmoypageg 1600wV,
default peBodoug, otatikee peBodoug Kal epeAeupevoug TUIIOUC

- Xopa pefodnv umapxel povo og auTeg IIou eival OnAwpeveg og static 1)
default. Ta interfaces 6ev mapayouv amd pova toug avtikeipeva. Ta
interfaces vdomolouvTal amo tadelg, 1 emeKTelvovTal amo dAAa

interfaces
ORACLE




Ilpoypappatiotika ZupfoAara

- Implementing an interface allows a class to become more formal
about the behavior it promises to provide

- Interfaces form a contract between the class and the outside world,
and this contract is enforced at build time by the compiler

- If your class claims to implement an interface, all methods defined
by that interface must appear in its source code before the class will
successfully compile

- To interface mapexel eva e16o¢ «cupBoAaiou» to omolo mmepLpevoue va

«tnpnoew pia tadln Katl elval KATL II0U eAEYXeTal KATd T1)
ORACLE

PeTAYA®TTION




Data Types




Java Data Types

- Ov 2 peyaleg xatnyopileg petaBAntoyv ot Java eivat ot:
+ Primitive variables
- Reference variables




Primitive Data Types

. 2tn Java vnapxouv 8:

char
byte
short
int
long
float
double

boolean




1
1
i
1




EvOelkTiKOC MIvaKaC eUpouUC

TUH®V
Data type Size Range of values
byte 8 bits -128 to 127, inclusive
short 16 bits -32,768 to 32,767, inclusive
int 32 bits -2,147,483,648 t0 2,147,483,647, inclusive
long 64 bits —-9,223,372,036,854,775,808 t0 9,223,372,036,854,775,807, inclusive




IIpoooxn otouc char!

No d bieq otes!
‘0’




Ovopatoooola yva identifiers

Properties of valid identifiers Properties of invalid identifiers

Unlimited length Same spelling as a Java reserved word or keyword

Starts with a letter ( a—z, upper- or lowercase), a | Uses special characters: !, @, #, %, *, & *, (, ),
currency sign, or an underscore I N AW }

Can use a digit (not at the starting position) Starts with a Java digit (0-9)
Can use an underscore (at any position)

Can use a currency sign (at any position): =, S, £,
¢, ¥, and others




IHapadeitypata

Examples of valid identifiers

Examples of invalid identifiers

customerValueObject
Srate, £Value, sine

happy2Help, nullValue

Constant

7world (identifier can't start with a digit)
$value (identifier can't use special char %)

Digital!, books@manning (identifier can't
use special char ! or @)

null, true, false, goto (identifier can’t have
the same name as a Java keyword or reserved
word)




Aeopeupevee Aedewe Java

abstract
assert
booclean
break
byte
case
catch
char
class
const

continue

default
do
double
else
enum
extends
false
final
finally
float

for

goto

if
implements
import
instanceotf
int
interface
long
native

new

null

package
private
protected
public
return
short
static
strictfp
super
switch

synchronized

this
throw
throws
transient
Crue

Cry

void
volatile

while




IHapadeitypata

Yalid: underscore

is allowed Yalid: combination of _ _
two or more keywords Valid (but using both of these
int falsetrue; together can be very confusing)
int javaseminar, javaSeminar;

int DATA-COUNT; Invalid: hyphen
|~ int DATA COUNT; isn’t allowed

int car.count;

Invalid: a dot in

int %ctr; ase Invalid: % si a variable name

int ¥tofAnd$¢; : nvalid: 7o sign is not allowed

Valid (though isn’t allowed
strange)




Reference Variables

- AAMwg Object Variables

« Default tipn -> null




References Vs Values

int a = 77;
Person person = new Personl) ;

Primitive ——| 77 o Object stored at
int variable a address B10
| memory .
Object reference B10 |-----~ -7 . *\
. Vad s *u
variable person . .

Stack
memory




Wrapper Classes

Object Serializable Comparable
| | |
Boolean Character Number

| | | | | |
Byte | |Short|| Integer || Long||Float|| Double




5

Autoboxing - Unboxing

Autoboxing

Object of
wrapper
class

Primitive
value

\Inbnxi ng




Java Basics




Java program execution

ine .
oelined 5. @aé‘des in
/\ Person.java n Person.class

class Person { —
- " ———
— class Person { -
String name; — ==

String getName() { - Java

return name; _— compiler

¥ S
} i
—m——
R -
Out —
} -

T f f 1

A person Class Person Java source code file Java bytecode




Java — Compile and Run

- Compile one java file: javac Student.java
- Compile two java files: javac Student.java StudentTester.java
- Compile all java files in current directory: javac *.java

- Run a Java class file: java StudentTester




Important Notes

- The Java compiler is smart enough to compile all source files that
are needed by the source files that you specify. For example, the
StudentTester class requires the Student class. When you compile
StudentTester.java, the compiler automatically compiles
Student.java.

- The javac command takes file names as input. The java command
takes a class name, without the .java or .class extension.




Java class

Package statement

Import statements

Comments

Class declaration {
Variables
Comments
Constructors
Methods
Nested classes
Nested interfaces
Enum




Package

- KabBe tan avnkel oe eva maxeto

- H dnAwon puag taéng oe £va makeTo PIopel va yivel apeoa e tn
ONA®OT TOU IIAKETOU, 1) EPUHE0q, X®PLS TN ONA®OI £VOg IIAKETOU, OIIOU
oTNV Ieplateol autl onAwvetal to default package (to omoto o6ev
o0l1abetel ovoupa)

- Eav 0nAwBel maxketo oe pua tadn, tote 1 ev Aoywm 6nAwon Ba mpemnel va
elval 1] Ipwtn 0NAworn oto apXelo (IIpiv amo tnv tadn) (je povadlkn
«elaipeon» ta oXOALA)

- Eav umapxelr 6nAwon maxketou, TOTE AUTI] £1val Kal 1) JOVAOlKI] Yid TNV
taén mou To ONAwvel (0ev emutpemetal AAAn ONA®OI 0To 1010 apXelo)




Packages and Directories

- H repapxia tov tafemv Kal tov interfaces evtog tov packages Ba
Iperel va otatnpndel Kat og ermnedo KATtaAOY®V/QPAKEA®V

- Aev exel onpaoia mou Ba tormoBetnOel 0 apX1KOC KATAAOYOE TOU
package, apkel va tnpnbel n repapxia twv sub-packages epocov
UIIAPXOUV




Example

package com.test;

class Test { L— com
public static void main(String[] args){

System.out.println("Hello World!");

L— test
L— Test.java




Comments

+ 2XOAla PIIOPOUV VA eP@PAVIOTOUV 0 IIOAAQ Oonpela 0Tov K@OlKa, IIPLV
Kal peta tn 0nAworn tou package, mpiv Kal peta T 6nAwon taewv,
IIPLV, LeTA KAl eVTog T O0NAwon p1efodwv

« YIIapxXouv oXOAla pia YPopHng Kat IIOAAAITA®V YPAUPN®V




class MyClass {
/*
comments that span multiple
lines of code

*/

Multiline comments start
with /* and end with */.




class MyClass {
/*
Multi-line comments with
special characters &%"*{}|\|:;""
?/>.<, @855 &* ()
*/

Multiline comment with
special characters in it




class MyClass {

/* Multiline comments that start with * on a
* comments that span multiple new line—don’t they look well organized?
* lines of code The usage of * isn’t mandatory; it’s done
* / for aesthetic reasons.




End of line comments

Brief comment to describe variable fName
class Person {

String fName; // wvariable to store Person's first name
String id; // a 6 letter id generated by the database
id

Brief comment to describe variable




Question

« Comments inside code?




Class declaration

- Access modifiers

- Non-access modifiers

- Class name

- Extended class if present

- Implemented Interfaces (all) if any

. Class body:
* Fields (if any)
* Methods (if any)
 Constructors (if any)
* Inner classes (if any)




Example

| public | final | class | Runner | extends | Person | implements | Athlete | {}
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
| | | | | | | | |
Keyword
| Access | | Keyword | Name of ! | L o Name of |
! _ I I I I | | implements | jmplemented |
| modifier | | class | class I I I | I
| |  MNonaccess | | | Keyword | Base | | Iinterface |
I I i I I I I I I I
l l modifier l l l extends l class l | | Curly <
I I I I I | name | I | braces
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I

A

L_Y_—)\__'V'_ " W

A —
Optional Optional Optional Optional Optional Optional




Example

class Phone ({
String model;
String company;
Phone (String model) {
this.model = model;

}

double weight;
void makeCall (String number) {

// code

}

void receiveCall() {
// code




Top level Class Vs Nested

- Mua taén n omota dev meprexetal oe Kamola aAAn ovopadetal « Top
level» class

- Mua taén n omotia mepiexetatl (0 KOOLKAG TNg Bploketal evtog Tou
KoO1Ka piag adAng taéneg) ovopadetal nested class (eppwlevpevn)




Nested

Classes
: Inner Class
Static Nested (Non-static

Class
nested classes)

Local Anonymous
Classes Classes




Take a note!

- KaBe apxeto mnyatouv xooka Java pmopel va mepiexet pexptl pia Top
level public class 1 interface

- 'Eva apxelo mnyaiou kwoika Java pmopetl va meplexel moAAeg tadelg
n/xkav oterrageg (intefaces) xal paAiota pe omoladnmIote oelpd

epEAviong




Fully qualified names

« I'ia pva Ttaén 1 eva interface to fully qualified name toug etvat o
ouvouaopog Tou package name 0To 01010 AVIIKOUV J1€ TO OVOUA TN
taéng 1 tou interface, to £va petd To aAdo (mpwta to package name)
pe tTnv mpoodnkn . (dot) avapeod toug




Import statements

- Evtog tou 1610u maketou, ol taéelg Kat ol O1eIa@eg IImopouv va
XPNOULHO0IIO 00UV Td PeTay Toug otoltXela Xowple KAIIolo Ipofepa

- I'a va pmmopeooupe va Xpnoipomotnoovpe Taéelg Kal Olema@eg oo
aAAa HaKetTa, Impemel va O0nAwoouyie to «aAnpee» ovopd toug (fully
qualified name)

« Emeidn n 6nAwon tov IANPOV OVORATOV ITOAAEC (POPES «IIIEPOeUE)
PIIopoUE VA IPOoX®PHooupe oty 6nAwon import n omoia Ba pag
SIILTPEWEL VA XPIOLHIOIIOUCOULE TA «AIIAG» OVOLLATA TOV TASEOV Kal
TV otenaewVv (Xople to fully qualified name)

- 'Eva import statement Bplioketal mavta peta tn 0nAwon tou package
(v umapxel) Kal mpiv T 0NA®on tng taéng 1 tng oLermapng




Example

LivingRoom
and Kitchen _|
can access
each other

without
specifying that
they are part of
the same Home.

Home Office
LivingRoom Cubicle
-
Kitchen e — ConferenceHall

Cubicle and
ConferenceHall
| can use each

other without
specifying that

should specify that they exist in

7

To access each other’s
members, Home and Office

a separate Home or Office.

they are part of
the same Office.




Import usage 1/2

No import = use fully qualified names

Home

Office

Kitchen

Cubicle

LivingRoom in Home is small
LivingRoom in Home is blue

ConferenceHall

Import = use simple names

Kitchen

Import LivingRoom
in Cubicle.

Office

Cubicle

LivingRoom i1s small
LivingRoom is blue

ConferenceHall

LivingRoom is still in

Home. It is not
embedded in
Cubicle.




Import usage 1/2

package office;
class Cubicle {

}

In the absence of an import
home . LivingRoom 1ivingRoom; statement, use the fully qualified

name to access class LivingRoom.

VS

package office; import

import home.LivingRoom; statement
class Cubicle {

LivingRoom 1ivingRoom; No need to use 'tl"lE fully qualified
} name of class LivingRoom




Importing Packages and Classes

import package.name.ClassName; // To import a certain class only
import package.name.* // To import the whole package




Yrooewdn

« XpNOl0IIOLOVTAC TOV £101K0 XOPAKTIPA * NIIOPOUNE VA KAVOUE
1mport oe 0Aeg Tig Tafelg Kal ta interfaces evtog Tou ev AOY® IIAKETOU

- Q0T000, N1 XPNO1 TOU ¥ 0eV UIIoONA®VEL OTL £TO0L KAvouue iImport Kail oe
oAeg T1g Taéelg n/Kal ta interfaces mou Bplokovtal evtog ToV OIIOLOV
epumAexrouevev sub-packages




Yrooewdn

- H povadixr nepimtwon omou 6ev xpetalopaote import yia va
Xpnoipomolnoovpe peAn amo aAda packages eival 1 mmeplirtwon tou
package «java.lang»

- 'OAeg o1 tadere xau ta interfaces evtog tou java.lang package yivovtatl
«autopata» iImport oe 0Aeg Tig Tagelg Kat ta interfaces




IIpoooxn oc e101KeC mEPLITGWOLLC

import statement
not required
class AnnualExam

java.util.Date datel; <+ Variable of type java.util.Date

Jjava.sqgl.Date date2;
} Variable of type

java.sql.Date




Thv voxuel pe vo default package?

class Person
// code

}

class Office { . b "
Person p; 4ass rerson accessibile

} in class Office

Not defined in an
explicit package




Static imports

- Extog amo ta imports taéewv kal interfaces vmmapxel xai n Suvatotnta
va Kavoupe import oe petaBAnteg (XapakTnplotika) n/kKatl oe pebodoug
TAle®V

« I'va va oupBet auto xperadetar:
* Ta ev Aoywm peAn va exouv dnlnbel wg static

* Xto avtiotolXo import va neptdaBoupe tn 6tadpopn Iou pag evolapepel e
T XPNO1] TOU «import static»

- II.x. import static com.unipi.talepis. MyClass.AFM,

- 1] 0Ad Ta oTATIKA PeAn pe import static com.unipi.talepis.®




Example

package certification;
public class ExamQuestion ({
static public int marks;
public static wvoid print() {
System.out.println(100) ;
}

public static
variable marks

-

public static
method print

package university;

import static certification.ExamQuestion.marks;

class AnnualExam
AnnualExam()

} marks = 20; Access variable marks

without prefixing it
} with its class name

Correct statement
is import static, not
static import




Naming conventions 1/6

Packages

The prefix of a unique package name is always written
in all-lowercase ASCII letters and should be one of the
top-level domain names, currently com, edu, gov, mil,
net, org, or one of the English two-letter codes
identifying countries as specified in ISO Standard
3166, 1981.

Subsequent components of the package name vary
according to an organization's own internal naming

lconventions. Such conventions might specify that
|certain directory name components be division,
|[department, project, machine, or login names.

lcom.sun.eng
lIcom.apple.quicktime.v2

ledu.cmu.cs.bovik.cheese




Naming conventions 2/6

Classes

Class names should be nouns, in mixed case with the
first letter of each internal word capitalized. Try to keep
your class names simple and descriptive. Use whole
words-avoid acronyms and abbreviations (unless the
abbreviation is much more widely used than the long
form, such as URL or HTML).

Iclass Raster;
Iclass ImageSprite;




Naming conventions 3/6

Interfaces

Interface names should be capitalized like class
names.

interface RasterDelegate;
interface Storing;




Naming conventions 4/6

Methods

Methods should be verbs, in mixed case with the first
letter lowercase, with the first letter of each internal
word capitalized.

run();
runFast();
\getBackground();




Naming conventions 5/6

\Variables

Except for variables, all instance, class, and class

[constants are in mixed case with a lowercase first

letter. Internal words start with capital letters. Variable
names should not start with underscore _ or dollar sign
$ characters, even though both are allowed.

Variable names should be short yet meaningful. The

Ichoice of a variable name should be mnemonic- that

is, designed to indicate to the casual observer the
intent of its use. One-character variable names should
be avoided except for temporary "throwaway"
variables. Common names for temporary variables are
i, 7, k, m, and n for integers; c, 4, and = for

[characters.

int
char
float

i;
c;
myWidth;




Naming conventions 6/6

Constants

The names of variables declared class constants and

lof ANSI constants should be all uppercase with words

separated by underscores (" "). (ANSI constants
should be avoided, for ease of debugging.)

static final int MIN_WIDTH =
4

static final int MAX_WIDTH =
999;

static final int
GET THE CPU =1;




Executable Vs Non-executable
Java classes

- What 1s the difference?
- Think about it!




The main method

m The method must be marked as a public method.
= The method must be marked as a static method.
= The name of the method must be main.

m  The return type of this method must be void.

m The method must accept a method argument of a String array or a variable
argument (varargs) of type String.




The method should not The namtta Ef the method
return a value; its return must be main.
type must be void. The method must accept an

array or varargs of type
/ String. The name of the
The public class HelloExam { method parameter

access . > public static void main(String args[]) ({ can be any valid
modifier System.out.println("Hello exam"); identifier name.
must be }

public. }

The nonaccess modifier
must be static.




Did you know?

It’s valid to define args as

public static void main(String... args) Q—’ .
a variable argument.

The names of the method
arguments are arguments and
HelloWorld, which is acceptable.

public static void main(String[] arguments)
public static void main(String[] HelloWorld)

public static void main(String[] args) The square brackets [] can follow
public static void main(String minnieMousel[]) either the variable name or its type.

public and static are interchangeable.

public static void main(String[] args) The placements of the keywnrds
static public void main(String[] args)




Thv Oa oupPer;

public class HelloExam

public static void main(String args) |
System.out.println("Hello exam 2") ;

}

public static void main(String args[]) {
System.out.println("Hello exam") ;

}

public static void main(int number) ({
System.out.println("Hello exam 3") ;




Access Modifiers




Access modifiers

« Ov access modifiers ouoLa0TIKA, OTIOS PALVETAL AIIO TO OVOJLA TOUC,
opidouv TNV 1IpocBaon otoLxeiwv Tng Java

- Ov access modifiers etval cuvoAika 4 otov aplOpo ®otooo, Oev
JIIopouV va Xpnotpomnolnouv e tov 1010 TPOIIo arrd OAA Ta 0ToLXeld
TOU KQO1KA Java

- Access modifiers:
* private
 default (package)
* protected
* public




Access modifiers explanation

Modifier Description

Private Declarations are visible within the class only

Default Declarations are visible only within the package (package private)
Protected Declarations are visible within the package or and all sub classes

Public Declarations are visible everywhere




Access modifiers Table 1

private default protected public

Class No Yes No Yes
Nested Class Yes Yes Yes Yes
Constructor Yes Yes Yes Yes
Method Yes Yes Yes Yes

Field Yes Yes Yes Yes




Access modifiers Table 2

Entity name public protected private
Top-level class, interface, enum v X X
Class variables and methods v v v
Instance variables and methods v v v
Method parameter and local variables X X X




IHapaderypa 1

package building;
class House {}
package library;
class Book {}

building

House

Access not
allowed

library

o

X Book




IHapadeivypa 2

public class
package library; Book
public class Book { public variable isbn

public String isbn;

public void printBook () {} public method

} printBook

package building;
import library.Book;

public class House { Class Book is accessible
House () { to class House.
Book book = new Book() ; . . .
. . Variable isbn is
String value = book.1sbn; . .
accessible in House.

book.printBook () ;
} Method printBook is
accessible in House.




Private Access Modifier

Same package Separate package

Derived classes x x
Unrelated classes x x




Default Access Modifier

Same package Separate package

Derived classes \/ x
Unrelated classes ‘/ x




Protected Access Modifier

Same package Separate package

. : Using
Derived classes \/ C Using | ence
inheritance .
variable

Unrelated classes ‘/ x




Public Access Modifier

Same package Separate package

Derived classes ‘/ /
Unrelated classes ‘/ ‘/




Non-access
Modifiers




Non-access modifiers

- Aeopeupeveg Aeerg-kKAe1d1a ol omoleg O0ev oxetidovtal pe tnv
1ipooBaoipotnTa

- Eivau ol eéng:
* abstract
- static
« final
« synchronized
- volatile
- strictfp
 transient
* native

. IIpog to mapov Ba avaduocoupe pepikreg oe Babog Kal aAAeg armAog
aAVa@OPLKA




Synchronized

- Agpopd povo peBodoug

- YnoonAwvel ot piua pebodog 0ev pmopel va IIpooreAaotel oo
oragopetika threads Ttautoxpova




Volatile

- Agpopa petaBAnteg

- YnoonAwvel 0t pia petaBAnTn pmopel va IIpooIeAdoTel e «ao@aAeiay
amo olagopetika threads

- H petaBAntn Bploketal oty pvipn povo




Strictfp

- Apopa taderg, interfaces xar peBodoug (0x1 petabBAnteg)

- YmoonAwvel 0t o1 urmoAoylopol mou Ba yivouv Kat ag@opouv aplOpoug
K1VI)THC UITOO1a0TOANGE, Oa elval 10101 02 0Aeg TIg TAATPOPIES




Transient

- Agpopa petaBAnteg

- YnoonAwvet ot pua petabBAnti oe Oa yivel serialized otav to
avTIKelPeVO tng umootel serialization




Native

- Agpopd povo peBodoug

- YnoonAavel ot pua pebodog pmopet va xpnotpomnolnost BuBAltoOnkeg
Kal pefoodoug oe adleg yYAwooeg mpoypappatiopou, onwg C xalr C++




Abstract

- E@appoletal oe talerg xal pebodoug

- Ta interfaces eival abstract £ opiopou (omote dev To ypagoupe, to
11pooOetel o compiler, wotdooo Oev eival AabBog Kal va to ypawoupe)

- Taere:
« Ae pmmopoupe va dnuioupynooupe instance (AvtikKelPevVo) auTng

« Xpnowpomoleltal Kuplng yia va dnAwooulie taéelg mouv Beloupe va emexteivoupe
(extend) peow KAnpovoulkOTNTAG

- MeBobou:
« Eival ov pebobol mou €xouv umoypa@n aAAd Ox1 oopa
* To oopa tev nebfodwv to mapexouv ouvnbwg ol umo-tadelg
* Mua pebobog mmou exel oopa aAda kevo (...) 6ev eivar abstract method

- Mia taén poopet va 6nAwBet abstract xal va punv exev abstract methods

- Av pua peBodog onAwOetl abstract tote mpemnel va onAwbel abstract xal n
Taén II0U TNV IEPLEXEL




tnpewwoere yra abstract

- A class cannot be declared both abstract and final

- If a class contains one or more abstract methods then the class
should be declared abstract, or else a compile error will be thrown

- An abstract class may contain both abstract methods as well normal
methods

- An abstract class does not need to contain abstract methods
- Abstract methods can never be final

- Any class that extends an abstract class must implement all the
abstract methods of the super class unless the subclass 1s also an
abstract class

- Abstract methods end with a semicolon




Final

- Epappodetal oe talerg, peOodoug Kat petabBAnteg

- Ta interfaces etval abstract e§ opiopou, omote 6ev pmopouv va
onA®Oouv final

- Taderg:
« Mua final class 0ev pmopel va tnv emnekteivel (J1€00 KANPOVOULKOTNTAG)
Kapia taén

- MeBobou:

* Mia final method 6ev pmopet va vmmookeAiotel (override) amo pia tadn
KAnpovopo (sub class) (umo taén)

« MetaBAntec:
» Ze pua final petaBAntn dev propoune va {ava-dwooupe tipr. Andadr) Ba
IIAPEL T POVO pvd @opd (Povo pa (popa apxikoroinon) (Ilpoooxn: Tv
oupBaivel pe tig reference variables?)




Static 1/2

- Epappoletal oe nested taderg, nested interfaces, peBodoug xau
petaBAnteg

- Epgpoleupeveg taderg:
« AnAavovteg wg otatikeg evtog pag top level class
« Aev pmopouv va mpoomeAdoouV Ui otatika peAn (non static members)
« Avagepopaote og auteg XPI1OLIOIOLWVTAE TO OVold T1g outer class

- Epnpwldeupeva interfaces:

« Eival by default SnAeopéva wg static, omote dev £xel onpaoia av Ba ta
onAwoouye static 1 oxu




Static 1/2

- MeBobou:

* AnAdevovtal ®g otatikeg evtog plag class Kav avnkouv oe autn (0XUL ota
OTLYHU1OTUIIA T1)Q)

* Aev pmmopouv va mpoorreAdcouv Un otatikda peAn (non static members)
(mpooox1))
« Avagepopaote og auteg XP10LI0IOIWVTAE TO OVola g outer class

+ Static methods pmmopouv va vmapxouv tooo oe taéerg, 000 Kal oe interfaces
(Java 8+)

« MetaBAnteg:

* AnAewvovtal ®g otatikeg evtog pag class xav avnkouv oe autn (0XL ota
OTLYHLOTUIIA TNE)

Eival xowveg yua 0Aa ta instances tng taéng. Aev xpeiadetal object
Instantiation yia tnv vmapén toug

OAeg o1 petaBAnteg evog interface eival €§ oplopou static

2ty Java yua va onAwooupe pia otabepa (6ev Ul‘ICleSL const) ouvnbwg
xpnoiponowoupe final petaBAnteg kKal moAAeg popeg Kau static

H mpoomielaon yivetatl tooo amd tnv tadl, aAAd Kal aio ta avrikeijpeva
(mpooox1 otov 2° Tpomo, 6ev evOelKvVUTaL)




IIpooncAaon peradu static Kat
non-static

- Mua otatikn peBodog Kat pva otatiky petaBAntn 6ev pmopouv va
IIPOCIIEAAOOUV U1 otatikeg nebodoug katl petaBAnteg (Ilpoooxn: Ta
OTATIKA PEAT TIpoUIIapxouV pe tnv tadn. Ta un otatika opwg;)

- To avtiBeto toxvelr: Mn otatikeg pebodol katl petabBAnteg pmopouv va
IIpOOIIEAACOUV OTaTiKeg nefodoug Kal petabBAnteg

o IToAU peyaAn Ilpoocoxn!:

- Axopa xat av eva avtiketpevo etval null, pmopet va mmpoomeddaoetl pua
oTATIKI petaBAntn n/xat pebodo. Auto oupBatvel 010TL Ta €V AOY® PeAn oev
avNKouv og auto, aAAd otnv taln. I'ia to Adyo auto, 6ev Ba exoupe null
pointer exception. 0T000, TETOL0C KWOLKAC IIPEMIEL VA armo@euyetat!..




Static Vs Non-static

Can access static attribute Can access non-static attribute

ST or method? or method?

static Yes No

Non-static Yes Yes




Variables 1in Java




Variable scope

« Ov petaBAnteg otn Java xapaxtnpidovtal Kal aIo TV «epBeAeia» toug
(scope)

- Baoel tou scope exoupe tig e€ne 4 xatnyopileg petabAntov:
 Local variables (tomxeg petaBAnteg evtog pebodwv)

* Method parameters (o1 petaBAnteg mou XpnolpoIIolouvTal WS IAPARETPOL
otig pebodoug)

 Instance Variables (Global petaBAnteg mou avnkouv oe kabe avtikeipevo
Eexwprotd. 01 CUYKERPLIEVES AVAPEPOVTAL KAl OE TA «IIEGLO» 1) TA
«XOPOKTNPLOTIKAY TOU AVTLKELILEVOU)

* Class Variables (Global petaBAnteg mou avikouv otnv taln. LUuykekplLpeva
ol static variables)




Local variables — Method
parameters

- Exouv to mxpotepo «xpdvo ong» apou opidovtar evrog pebodwv xar modAeg gopeg oe
tunupata pebodwv (m.x peoa oe eva loop)

- ITavta xovtalouype to block ({ }) peoa oto omoio opidovtau

- ®uoika 6ev ummapxel npoobaon oe auvteg e€w amo T pebodo, oute Kal £{w amd to block

class Student |
private double marksl, marks2, marks3;

Instance variables
private double maxMarks = 100; ‘

public double getAverage () { QJ Local variable avg
double avg = 0;
avg = ((marksl + marks2 + marks3) / (maxMarks*3)) * 100;
return avg;
}
public void setAverage (double wval) { This code won’t compile
avg = val; 4—\ because avg is inaccessible
} outside the method getAverage.




Instance variables

- Evtog tng taénge, ¢€w amo pebodoug
- Xwplg Ty Xpnon tou keyword: static
. e auteg exouv IpooBaon oAeg ol pn otatikeg pebooou

- KabBe avtikeipevo £xel tig O1KEC TOU

class Phone Instance variable

private boolean tested; tested
public void setTested(boolean val) { Variable tested is accessible
\ tested = val; in method setTested
public boolean isTested() { Variable tested is also

return tested; accessible in method isTested

}




Class variables

- Evtog tng taénge, ¢€w amo pebodoug
- Me tn xpnon tou keyword: static

. Ye auteg exouv IpooBaon oAeg ol pun pebodol, OTATIKES KAl 1N
(oxe@Teite yiati!)

- Avnikouv otnv tadn, ommote OAd TA AVTIKELPEVA £XOUV IIPpOoBaon otig
101eg static variables. Aev pmopetl eva avtikelpevo va €xXet Tig O1Keg
TOU




@ssvariab@
instanceVariable @nceifaria@

@:alﬁfariabl@ @al?ariable (localVariable ) @al?ariable
Cﬂ@hodParameter ) Q [methc:-dParameter )

method1 method1

method2 method2

object1 object2




T1o1wa ovopata petaPAntwv
- Ae pmopoupe va exoupe instance xau static variable pe to 1610 ovopa

- Ae pmopoupe va exoupe mmapapetpo peboodou xat local variable pe to
1010 ovoua

- Moopoupe va exoupe eite instance xau local variable pe to 1610 ovopua,
eite static kau local variable pe to 1610 ovopa. Opwng 6¢Aer oAU

peyaln mpoooxn!




2U pn)&qp(.)p.a’cu{ég
Yyvwoewg 1




Method return statement

- Elval umoxpentiko oe peBodoug mou «emmoTpe@ouvy TIIES
- Aev elval umoXpewTiKO oe pebodoug mou emmotpe@ouv void

- IToAAeg popeg Xpnorpomoleital peoa oe cuvONKn eAeyxou yia tov
TEPPATLONO TN g Pebodou (Oeite To OIWOONIIOTE Pe mapadetypa, Kabag
Kal peoa oe loop)

m For a method that returns a value, the return statement must be followed
immediately by a value.

s For a method that doesn’t return a value (return type is void), the return state-
ment must not be followed by a return value.

m [f the compiler determines that a return statement isn’t the last statement to
execute in a method, the method will fail to compile.




Variable Arguments (varargs)

- Java 5+

Eival ouvolaotika mivakeg

Mag emtpenouv va «otethoupe» oe pua pebodo £va omorovonmote aprtBpo
0II0 0PLOATA, TOU 1010U TUIIOU

Mua peBodog pmopel va £xXel £g Pl IapalleTpo varargs

Av unapxel mapapeTpog varargs tote IpemIel va elval 1 teAeutaia
IIAPAETPOC

public static void main(String[] args) {
varargTest( ..args: "one", "two", "three") ;
}
public static void varargTest (String... args){
for (int i=0;i<args.length;i++)
System.out.println(args[i]);




Java instanceof Operator

- Auadikog tedeotng

- true — false
- Epappodetal oe avrikeipeva

- Eletadel av eva avtikelpevo «eivawy KAIolou TUIIou, oupneptAapbBavovtag tng
«udomoinong» tev interfaces

- Xpnoilpomotleital 10taltepa av 0ev elval YVOOTOS 0 «TUIIOY» £VOS AVTIKELIEVOU Yid TNV
aro@uyn ClassCastException xata tn 6wapxreva tou Casting

. 'evirog Tumog:
* (object) instanceof (type)




IHapadervypa 1/2

interface IStudy{

void study (String message) ;
}
public class Human{
String name;
}
class Student extends Human implements IStudy{
int AM;
@Override
public void study (String message) {
System.out.println ("I am reading "+message) ;

}
class Professor extends Human{
int officeNumber;




IHapabevypa 2/2

public class Main {

public static void main(String[] args) {
Human human = new Human () ;
Student student = new Student ():;
Professor professor = new Professor();
System.out.println (human instanceof Human) ;
System.out.println (student instanceof Human) ;
System.out.println(student instanceof IStudy);
System.out.println(professor instanceof IStudy);

System.out.println(human instanceof Professor):;




AmoteAeopa

true
Crue
Crue
false
false

Process finished with exit code 0




this and super

- Xpnowpomotoupe to this yia va amoktnooupe mpooBaon ota peAn
(members) tng «tpexouoae» taéng (peoa otnv omoia Bplokopaote T
OTLYI II0U Ypagoupe T Aefn this), 1 Kal yia va Xp1nolpoIoi)couLe To
tpexov Instance (II.X. yia va To oteltAoule ®¢ Imapapetpo pedodou)

- XpnoluomoloUe To super yia va Kadeooupe peAn (members) tng
vrreptaéng (Ttng tadng amo TNV ool £XoUe KANPOVol10el)

- Kav o1 2 Aeerg pmmopouv va xpnoipomoinBouv kKal yia static xau yia
Instance members

- EmuarAeov pmopouv va xpnotpomoln0ouv Kal otoug constructors
(Advanced Java)




IHapaderypa

class Employee {
String name;
Employee{Strlng name} {

o e = = =

fthls.namej—lnamq,
.

—- = = = - T

} Method parameter name

Instance variable name




IHapaderypa

class Employee {
String name;
String address;

Constructor Employee (String name) {
that accepts this.name = name;
name and }
address L~ Employee (String name, String address) |

this (name) ;

this.address = <

address;

Instance variables are
name and address

Constructor that
accepts only name

Calls constructor that
accepts only name

Assigns value of method parameter
address to instance variable




IHapaderypa

class Employee | Instance variable—
String name; name, in Employee

}
class Programmer extends Employee { IHStamEe variable—
Assign value String name; name, in Programmer
to Instance void setNames ()
variable— ~ this.name = "Programmer"; . : :
defined Assign value to instance variable—
_hame, deline super.name = "Employee"; defined in Emol
in Programmer } name, defined in Employee
void printNames () { . . .
System.out .println (super.name) ; Print value of instance variable-

System.out.println(this.name) ; name, defined in Employee
Print value of instance
variable—name, defined

in Programmer

}

class UsingThisAndSuper {
public static void main(String[] args) {

Programmer programmer = new Programmer () ;
Create an object of

class Programmer

programmer . setNames () ;
programmer .printNames () ;




Ilapadevypa — IIpoooxn!

1 Empl .
© as:t mployee { Instance variable—
\ ting name; name, in Employee
class Programmer extends Employee
V?'nn’t Striljlg name; Instance variable—
compile— static void setNames () { name, in Programmer
can’t use | —- this.name = "Programmer";
this in stli:tldc super.name = "Employee'"; Won’t compile—can’t use
metho } super in static method




'this' keyword 'super' keyword

It represents the current instance of a class. It represents the current instance of a parent class.

It is used to call default constructor of the same class. | It is used to call default constructor of the parent class.

It is used to access methods of the current class. It is used to access methods of the base class.

It is used for pointing the current class instance. It is used for pointing the super class instance.




Method overloading

m  Overloaded methods must have method parameters different from one another.
» Overloaded methods may or may not define a different return type.
m Overloaded methods may or may not define different access levels.

m Overloaded methods can’t be defined by only changing their return type or
access modifiers or both.




Constructors

« XpP1O10I01L0UVTAL Y10 THV 0PX KOO0l TOV AVTLKELPIEVOV

- 'Exouyv to 1610 ovopa pe tnv tagdn, Op®g To ONUAVTIKO XAPAKTIPLOTIKO TOUG elval
otu AEN emotpepouv timota (oute void)

- Aexovtal overloading

Ymootnpidouv kal ta 4 emineda tov access modifiers

e I S | wrote this
lass.

I class Employee { cass

| T T T T T T T T T T T T T T n

| I Employee () { I

i i System.out.println("Constructor”) ; i

I |

| y b e - | created this

- S | constructor.

Hence, it is a
user-defined
constructor.




Default constructors

Poor class

Employee doesn’t

have a constructor.
| Let me create

class Employee { I one for it.
I

String name;

Default

Qut I
I constructor

int age; | In I class Employee { I
i 1 J I i String name; i
—————————————— | int age; |
Java | Fmolovee () 1 |
compiler I mployee () { l

|

I

I

I

I




Invoking constructor from 3
another constructor...

- Me tn xpnon tou keyword this

class Employee
String name; No-argument
int age; J constructor Invokes constructor
Employee () { that accepts two
this(null, 0): method arguments

}

Employee (String newName, int newlAge)

name = newName; Constructor that

age = newhAge; accepts two method
| arguments




Constructors Xnpavtika

» Overloaded constructors must be defined using different argument lists.

m Overloaded constructors can’t be defined by just a change in the access levels.

m Overloaded constructors may be defined using different access levels.

= A constructor can call another overloaded constructor by using the keyword this.

m A constructor can’t invoke a constructor by using its class’s name.

m [f present, the call to another constructor must be the first statement in a
constructor.

= You can’t call multiple constructors from a constructor.

= A constructor can’t be invoked from a method (except by instantiating a class
using the new keyword).




Initializer Block (Advanced)

- To 1mitializer block eival eva Ttunpa KOOLKA IIou eKteAeital Iava
oTav Snploupyeltal eva VEo avTiKelpevo

- Aragepel arro toug constructors 010TL auTol pIopetl va eivat moAAot
(constructor overloading) xai 0ev eival otyoupo molrog Oa ektedeotel.
Ev® to initializer block Ba exteAeotel olyoupa

- Exteldeital Xpovika mpiv tov constructor

public class Main {
// Initializer block starts..
{
// This code 1s executed before every constructor.

System.out.println ("Common part of constructors invoked !'1");

}
// Initializer block ends







Java Strings

- AAAnAouxia XapaKTtnpwv
- AnAwon peoa og " "
- KaBe String eival eva avtikelpevo

- Extog amo tov ouvnOiopevo tporo 0nAwmwong evog aA@aplOpnTtikou
(String s = "Hello";) , vmapxouv mapa mmoAAotl axopa

- O owoTtog Xelplopog twv Strings pmopet va Bonbnoet:
« Ye amopuyn AaBov (I1.X. oUYKplLo1ng)
+ 2tnv BeATtiotoroinon tou Kaoika!
+ Ye nmepiBaddovta multithreading




String pool

-« I'ia Aoyoug BeAtiotomoinong n Java onuioupyetl pua «0e{ajlevip oo
Strings Kal emava-Xpnolpomolel ooa Bplokovtal ekel peoa

Sorry! Ne match
Found, I have created

and placed 8 string
object with the value
"Harry" in the pool.

Pool of string
objects

Wow! Match Found!

I will not create another
String object in the

String pool. strd can

reFep to this strina.

Let me see iF I
¢an Find @ string
object with the
value "Harry" in
the pool.

str3 = "Harry":

objects

Let me see if 1
can Find a string
object with the value

"Harry" in the
peol.

strd = "Harry";

Pool of string
objects

Pool of string
objects




Ara@opeTILKOL TPOIOoL
onuuoupylac String

String constructor
String girl = new String("Shreva") ; that accepts a String
h = h Ll Pl , Ll 1 ; 1 Ll , 1 l Ll ; .
charl] name = new char(]{ a8 } String constructor that

String boy = new String(name) ;
g POy J accepts a char array

String constructor
StringBuilder sdl = new StringBuilder ("String Builder") ; that a.cr.ept.s Db]ECt
String str5 = new String(sdl); of StrlngBmIder

StringBuffer sb2 = new StringBuffer ("String Buffer");

String str6é = new String(sb2); Strlng constructor that

accepts object of StringBuffer

- Avelaptntwg e vmapéng tou String Pool, eav onpioupynoete String
pe to keyword new, Oa onproupynOel veo String




N
String handling methods .ﬂ

T

Query position of chars Seem to modify String Others

N AN

charAt indexOf substring trim replace length  startsWith endsWith




- String 1s Immutable

S
2NPavTiKa! .
) |

« O1v pebodor e taéne String 6ev petabBalouv To IIePLEXOUEVO TOU

String y




LUYKpLon AA@aplOpntikev

- Xperaletal oAU peyaAn mpoooxn. I'tvovtar moAAd AaOn xatl amo
(OLTITES KAl AIIO IIPOYPAUIATILOTES

.« O teAeotng == XPp10LUOIOLELTAL Y1d TN OUYKPLON TV 01euBuvoewv oe
reference variables (0mng eival avapevopevo)

- Apxreteg opeg 0 TedeoTng == pIopel va pag 6woel 100TITA
ad@aplOunTirkeoVv, adAd auto cupBaivel Aoywm tTng Xpnong tou String
Pool. IIpenel va amogevuyetat!

 I'ia T oUYKpLON TN IPAYPATIKNG TN TOU aAQaplOUnTIKOU
evOoelKkvuTal 11 Xpnon te pebodou equals()




IIpoooxn!

String var3 = "code";

String var4 = "code"; Prints true
System.out .println(var3.equals(var4)) ; QJ
System.out.println(var3 == var4) ; <+—  Prints true

String varl = new String("Java") ;

String var2 = new String("Java") ; Prints true
System.out.println(varl.equals(var2)) ;
System.out.println(varl == var2); <+— Prints false

* (Aoknon) EAeyéte av ta aA@aplOuntika mou emotpe@ouV ol
peboool tne taéne String amoBnkevovtal oto String Pool




Mutable Strings

- Mua a6 tig mo Baoiwkeg taere: StringBuilder
- Avnkel oto package: java.lang

- Xp1nolpomoleital ouxva otav £xoupe peyala Strings 11 ouxveg addayeg
IIAV® 02 £va String

« XTNV IPONYOUNEV IEPLITOOI] PIHOPOULE VA £XOUHE ONHIAVTIKES
BeAtiwoelg otV «emmidoon» Tou KOOLKA Jag

« O constructor tng Taéng oexetal eva peyado apibpo amod overloads,
0IIO0TE PIIoPel va Xpnotporolnfetl pe moAAoug Kal O1a@opeTIKOUC
tporoug!




N
StringBuilder Methods .ﬂ

e

Query position of chars Modify StringBui lder

N N /1\

charAt  indexOf  substring append inse




StringBuilder Vs StringBuffer

- H taén StringBuffer mpoogeper mepimou tnv 161a Aevtoupylkotnta pe
tnv taén StringBuilder

- H Baowkn dvagpopd £ykertal 0to yeyovog otl ol peboodot tng taéng
StringBuffer eival synchronized xal wg amoteAeopa «thread safe»

- Q0T000, N Xpnon synchronized peBodwv ouvodeueTal amo eva
avapevopevo poofeto IpoypaplaTtioTiKO KOOTOC




Java ArrayList

- H taén ArrayList elval piia amo tig o yveoTteg Kal eUpeng
xpnotpomoloupeveg taéelg tng Java (Kar aAAog YAwoowv BeBava)

. IIpoomaBetl va ouvoudoel Tta KaAuTepa XapoKTNPLOTIKA OII0 TOV KOO0
TOV OWAK®V (Arrays) xat tov Atoteov (Lists)

- 'Exel petaBAnto peyebog

- I'vootee/Baoikeg Aevtoupyieg:
* IIpooBnxkn otorxelwv otn Alota
« Avaypaprn) otolxelov amo tn Alota
« AAAayr) otoixelwv tng Alotag
* IIpoomedaon 0A®wV TV 0ToLXelnV Ttng AloTtag




ArrayList Properties

s [t implements the interface List.

m It allows null values to be added to it.

[t implements all list operations (add, modify, and delete values).
m [t allows duplicate values to be added to 1it.

® [t maintains its insertion order.

B You can use either Iterator or ListIterator to iterate over the items of an
ArrayList.

m [t supports generics, making it type safe. (You have to declare the type of the
elements that should be added to an ArrayList with its declaration.)




ArrayList Creation

Import

import java.util.ArrayList; java.util ArrayList

public class CreateArrayList {
public static void main(String argsl[]) {

ArrayList<String> myArrList new ArrayList<Strings> () ;

}

Declare an
ArrayList object




ArrayList — Add Items

import java.util.ArrayList;
public class AddToArrayList {
public static void main(String args|[]) {

ArrayList<String> list = new ArraylList<>();
list.add("one") ; Add element
list.add("two") ; at the end

list.add("four") ;

list.add (2, "three"); Add element at

} specified position




ArrayList — Item Iteration

import java.util.ArrayList;
public class AccessArrayList {
public static void main(String args[]) {

ArrayList<String> myArrList = new ArrayList<>();
myArrList.add("One") ;

myArrList.add ("Two") ;

myArrList.add ("Four") ;

myArrList.add (2, "Three");

for (String element : myArrList) {

_ Code to access
System.out.println(element): ArrayList elements
}




ArrayList — Item Iteration v2 3
using Listlterator

import java.util.ArrayList;
import java.util.ListIterator;
public class AccessArrayListUsingListIterator {
public static void main(String args[]) {
ArrayList<String> myArrList = new ArrayList<Strings () ;
myArrList.add ("One") ;
myArrList.add ("Two") ;

myArrList.add ("Four") ; FEtthE

myArrList.add (2, "Three"); Iterator

Listlterator<String> iterator = myArrList.listlterator()

whllg (::teratzr.h;?sl‘g?xiégc) {t . Use hasNext()
ystem.out.println(iterator.nex ; Call next() to get to check

}

the next item whether more
from iterator elements exist




AoKnon

« Me toug mapandve 2 Tpomoug Kal 100g 6okipadovtag Kal KAIo1L0V
akopa (m.X. pe amdo loop?) deilte av pmopelte va TPOIOIIOUN0LTE
(aAAayr — mpooBbnkn — Graypagr)) ta otorxela mou BplokovTal evtog
evog ArrayList katd Tt Sidprela tov emavainyeov!

- Kataypawte tv mapatnpeite!




@
S

ArrayList - addAll() method

ArrayList<String> myArrList
myArrList.add("One") ;
myArrList.add ("Two") ;

new ArrayList<Strings () ;

ArrayList<String> yourArrList = new ArrayList<String>() ;
yourArrList.add ("Three") ;

yourArrList.add ("Four") ; Add elements of
myArrList.addAll (1, yourArrList) ; yourArrList to
for (String val : myArrList) myArrList

System.out.println(val) ;




ArrayList — Access elements

m get (int index)—This method returns the element at the specified position in
this list.

m size()—This method returns the number of elements 1n this list.

m contains (Object o)—This method returns true if this list contains the speci-
fied element.

m indexOf (Object o) —This method returns the mdex of the first occurrence of
the specified element in this list, or -1 if this list doesn’t contain the element.

m lastIndexOf (Object o)—This method returns the index of the last occurrence

of the specified element in this list, or -1 1f this list doesn’t contain the element.




Ilapadetypata

Adds sb2
to the
ArrayList
again

L
Prints r[}

false

Prints -1 rl}

Prints—1 [
}

ArrayList<StringBuilder> myArrList =

StringBuilder sbl new Stri
StringBuilder sb2 = new Stri
myArrList.add(sbl) ;

myArrList.add(sb2) ;

myArrList.add(sb2) ;

System.out.println (myArrList
System.out.println (myArrList
System.out.println (myArrList
(
(

System.out.println (myArrList.

System.out.println (myArrList

System.out.println (myArrList

new ArraylList<StringBuilders() ;

ngBuilder ("Jan") ;
ngBuilder ("Feb") ;

.contains (new StringBuilder ("Jan"))) ;

.contains (sbl)) ;

Adds sb1 to
the ArrayList

Adds sb2
to the
ArrayList

Prints
true

.indexOf (new StringBuilder ("Feb"))) ;

indexOf (sb2)) ;
.lastIndexOf (

ﬁ Prints 1

new StringBuilder ("Feb")))

.lastIndexOf (sb2)) ;

Q—‘ Prints 2




AoKnon

- EAeyEte tn xpnon tov 2 naparate pebodwv tneg taéng ArrayList:
* toArray()

* clone()




Java Extras




Ternary Operator ?:

Ternary construct if-else construct
int bill = 2000; int bill = 2000;
int discount = (bill > 2000)7 15 : 10; int discount

if (bill > 2000)
discount = 15;
else
discount = 10;




e
o o
- In computer programming, ?: is a ternary operator that is part of the

syntax for a basic conditional expression

- It 1s commonly referred to as the conditional operator, inline if (1if),
or ternary if

- Basic syntax:
condition ? value_if true : value if false
- The condition 1s evaluated true or false as a Boolean expression

- The entire expression returns value_if true if condition is true, but
value_if false otherwise




examples

- result = testCondition ? valuel : value2

- int minVal=(a<b)?a: b;

- String strl = false ? “Yes, its ok" : “I am sorry";




public class JavaTernaryl
2 {
public static void main(String[] args)
o

int minVal, a=5, b=’;

minVal = a < b ? a : b;
System.out.println(minVal) ;




B C\Windows\system32\cmd.exe
Y

e:\myjavaprogs>javac JavaTernaryl.java

e:\myjavaprogs>java JavaTernaryl
2

e:\myjavaprogs>

i B S |




Switch Vs If

char

byte
short

int

switch

hﬁ%ﬁhﬁhﬁ“‘%&

Character

enum

Byte

Short

String Integer

boolean

if

Boolean




IIpoooxn pe Ty xpnon Switch

score = H0;

switch (score) {
case 100: result
case 50 : result
case 10 : result
default : result

swi tch statement without
break statements

score = 50;
switch (score) {

case 100: result = "A";
break:
case 50 : result = "B";
break:
case 10 : result = "C";
break;
default : result = "F";
}
e

swi tch statement with
break statements




Ilpoarpetika medla oto for loop

int a = 10;
for(; a < 5; ++a) | { ) fj_‘ Valid for loop without any
System.out.println(a); code in the initialization block

}

for(int a = 10; : ++a) {

, Missing termination condition
System.out.println(a); implies infinite loop
}

for(int a = 10; a > 5; ) {

| Missing
System.out.println(a); update clause
}




<
Enhanced for loop (for-each) .ﬂ

int total = 0;
int primeNums[] = {2, 3, 7, 11};
for (int num : primeNums)

total += num;




Java for-each

- Since Java 1.5

for (Type item : iterableCollection) {
// Do something to item }




Examples (without foreach loop)

int[] intarray = new int[]{2,4,6,8};

for(int 1=0;1<intarray.length;i++)
System.out.println(intarray|(i]);




N
Examples (with foreach loop) .ﬂ

int[] intarray = new int[]{2,4,6,8};

for(int 1 : intarray)
System.out.println(i]);




O
N
Some limitations .ﬂ

int[] intarray = new int[]{2,4,6,8}; /

for(int 1=0;1<intarray.length;i+= 2)
System.out.println(intarray/|i]




More examples 1/2

String[] strarray = new String[]{"Maria","Pavlos","George"};

for(String s : strarray)
System.out.printin(s);




More examples 2/2 (even <>
better...) .ﬂ

List<String> mylist = new

ArrayList<String>();
mylist.add("Hallo");
mylist.add("Students");
mylist.add("of");
mylist.add("Unipi");
for(String s : mylist)

System.out.println(s);




Wait! What was that strange <String>
In

List<String> mylist = new ArrayList<String>();
‘?

It 1s called Java Generics
And we will talk about this too..!




for Vs for-each

» The enhanced for loop can’t be used to initialize an array and modify 1ts
elements.

s The enhanced for loop can’t be used to delete the elements of a collection.

# The enhanced for loop can’t be used to iterate over multiple collections or
arrays In the same loop.




Java — Labeled Statements

. Xt Java pmopoupe va xpnoivporownoouiie labels otig mapakate
IIEPUITMOOLLE TUNHATOV KOOLKA:

= A code block defined using { }

m All looping statements (for, enhanced for, while, do-while)
s Conditional constructs (1if and switch statements)

. Expressions

® Assignments

B return statements

= try blocks

B tChrows statements




Labeled break

String[] programmers = {"Outer", "Inner"};
outer:

for (String outer : programmers)

for (String inner : programmers) { _
if (inner. equal s ("Inner")) Exlts the quter IOOP,
break outer: marked with label outer

System.out.print (inner + ":");




Labeled continue

String[] programmers = {"Paul", "Shreya", "Selvan", "Harry"};
outer
for (String namel : programmers)
for (Strlng name -: prggrammersl { Skips I'emaining code for current
if (name.equals ("Shreya")) iteration of outer loop and starts
continue outer: with its next iteration

System.out.println (name) ;




2uvoyn — Branching statements

- Break
« Unlabeled
« Labeled

- Continue
« Unlabeled
« Labeled

- Return
« With value
« No value




Java Inheritance




Inheritance 1/3

Employee .

name
address
phoneNumber

experience

A

\
I’ address |

I phoneNumber i
\

. /
\x experience /

programminglLanguages
writeCode()

‘\‘ h Manager

: address |

I phoneNumber u'
\

. /!
N experience s
. -

teamSize

reportProjectStatus()




Inheritance 2/3

Employee

name
address
phoneNumber

experience

T A

Programmer

programminglLanguages

Manager

writeCode()

teamSize

reportProjectStatus()




Inheritance 3/3

class Employee {
String name;
String address;
String phoneNumber;
float experience;

¥

class Programmer extends Employee {
String[] programminglanguages;
void writeCode() {}

}

class Manager extends Employee {
int teamSize:
void reportProjectStatus() {}




Inheritance Xnpewwoseirc

- In the Java language, classes can be derived from other classes,
thereby inheriting fields and methods from those classes

- A class that 1s derived from another class is called a subclass

- The class from which the subclass 1s derived is called a superclass




What can a Subclass do?

- The inherited fields can be used directly, just like any other
fields

- You can declare new fields in the subclass that are not in
the superclass

- The inherited methods can be used directly as they are

- You can write a new instance method in the subclass that
has the same signature as the one in the superclass, thus
overriding it

- You can declare new methods in the subclass that are not in
the superclass




Inheritance Example

public class Animal{

}

public class Mammal extends Animal{

}

public class Reptile extends Animal {

}

public class Dog extends Mammal {




IS-A vs HAS-A

.« IS-A onpatvel «etvatl Tou TUIIOU» KAl UIIOONAGVEL KA POVOILKOTHTA
(Inheritance) petaly avtikelpeveyv

- HAS-A onpatvel «exew 1 «61abete Kal ummodnAwvel oxeon ouvOeong
(Composition) petal avilKeLPIEVROV




package com.unipi.talepis;

class Car {
// Methods implementation and class/Instance members
private String color;
private int maxSpeed;
void carInfo(){
System.out.println("Car Color= "+color + " Max Speed= " + maxSpeed);
}
volid setColor(String color) {
this.color = color;
}
vold setMaxSpeed(int maxSpeed) {
this.maxSpeed = maxSpeed;




package com.unipi.talepis;

public class Engine {
void start () {
System.out.println ("Engine Started:");
}
public wvoid =top () {
System.out.println ("Engine Stopped:");




package com.unipi.talepis;

class Beetle extends Car/{
//Beetle extends Car and thus inherits all methods
//from Car (except final and static)
//Beetle can also define all 1ts specific functionality
void BeetleStartDemo () {
Engine beetleEngine = new Engine () ;

beetleEngine.start () :;




package com.unipi.talepis;
» public class Main {

[ public static void main(String[] args) {
Beetle myBeetle = new Beetle();
myBeetle.setColor ("Blue") ;
myBeetle.setMaxSpeed (200) ;
myBeetle.carInfo();
myBeetle.BeetleStartDemo () ;

Main

"C:\Program Files\Java\jdk-11.0.1\bin\java.exe" "-javaage
Car Color= Blue Max Speed= 200

Engine Started:

Process finished with exit code 0

N P |




Class Diagram

@ - car
f a :
@®% Engine color String
f & maxSpeed int
m © start()void
_ m < carinfo() void
m ‘& stop()void
AN AN m © setColor(String) void
m © setMaxSpeed(int)void

|
|
|
{{crelatex
|
]
|
|
|

T

. © Beetle

m © BeetleStartDemo() void ‘

J’T\ /N
|
! |

3 B
{{crt#atex I

[
.’i Main

m = main(String[])void




Java Method Overriding

- A method defined in a super class may be overridden by a method of
the same name defined in a sub class

- The overriding method has the same name, number and type of
parameters, and return type as the method that it overrides




ITAeovekTnpata
KAnpovouikotntac
- Mixkpotepo peyebog yra tig tageig — madla

- EUkoAn tpomomoinon tov Kowvev pefodmwv Kal 1010THTov

- Enextaowpotnta
- Base class code testing

« AOY1KI] «TUNPATOIOL0» TOU K®OLKA




Xpnon petaPAntev
OVTLKELPEVRV




MetaPAntec

- Moopoupue va avagepBoupe oe pia petaBAntn avtikelpevou otn Java
e IIEPL000TEPOUC AIIO £VAV TPOIIOUG:
« AnreuBetlag pe v Tadn otnv omoia avnkel
* Méow pag viep-taéng tng taéng mou avnkel
* Méow evog interface to omoio vlormolel
* Méow tng taéng Object (I'ati?)

. Ye KaOe mmeplntorn, wotooo, IIPeIel va Impooeoue Tig 01a@opeg Iou
IIPOKUIITOUV




class Human/{
int age;
String name;
}
interface ISpeak{
void speak (String s);
}
class Student extends Human implements ISpeak{
int am;
@Ooverride
public void speak(String s) {
System.out.println("Hello "+s);

IHapaderypa

}

class Professor extends Human implements ISpeak/{
int officeNumber;
@Ooverride
public wvoid speak(String s) {
System.out.println("H1 "+s);




Meow tne taéncg tou

Student student = new Student ():
student.name = "George'";
student.am = 12345;
student.speak( s "Unipi"):;




Meo® Tnc super class

Human

human.
human.

human

human = new Student():

name = "Maria'":;
am = 23456;

.sgfak{"Informatics"};

Cannot resolve method ‘speak(java.lang.5tring)’




Meo® Ttou interface
IIOU UAOIIOLEL

ISpeak speaker = new Student():
speaker.speak( s: "Piraeus");
speaker.name = "Peter";

speaker.am = 34567;
/\

Cannot resolve symbol ‘am’




Meow tne taéne Object

Object o = new Student():
Oo.name = "Costas";

o.am = 45678;

o0.3peak ("Greece") ;




I'ati umapxel Tote avtn n
ouvatotTnTa;

ISpeak[] =speakers = new ISpeak[Z]:

speakers[0] = new Student():

speakers[l] = new Professor():

for (ISpeak iSpeak : speakers)
iSpeak.speak( s "University of Piraeus!");




Casting with
objects




What is Casting

- Casting ovopadoupe tn 61a01KA0LA KATA TNV OIold «avaykadoupe» pua
petaBAnti va «oupiepupepBet» ¢ pia aAAn petabBAntn

. Ye eminedo taée®v to casting AapBavel xwpa 0tav eva avtikelpevo
eltval evog addou tutmou (IS-A), OnAadn exoupe oxeon
KA POVOUIKOTITOG




IHapaderypa

class Employee {}

interface Interviewer {
public void conductInterview() ;

J

class HRExecutive extends Employee implements Interviewer {
String[] specialization;
public void conductInterview() ({

System.out.println("HRExecutive - conducting interview");

}

class Manager implements Interviewer({
int teamSize;
public void conductInterview() {
System.out.println("Manager - conducting interview") ;




Aoxipeg 1/2

Interviewer interviewer = new HRExecutive() ;

interviewer.specialization = new String[] {"Staffing"}; <+—— Won’t compile

| just consulted

interface Interviswer.
It doesn't define the

variable specialization.

r-———"”"”" """ B
I interviewer.specialization lI
I = new String[]{"Staffing"}: I n r _______________________ T I
L __________________________ J : | interface interviewer {
Java I public void conductInterview():; I
: ) | JSEEEESSSSSRRRN
compiler | I
.- o | | |
Consult T l
| Compilation error |
Out |
L _




Aoxipeg 2/2

( (HRExecutive) interviewer) .specialization = new String[] {"Staffing"};

- 1
I . . . . . . I
| ((HRExXecutive) 1nterviewer).speclalization |
I = new Stringl[]{"Staffing"}; I
I I
- _
OK! Now | should consult the class
In HRExecutive to check whether it

defines the variable specialization.

Java Ir________________________________If
-~ compiler - » class HRExecutive extends Employee |
Consult I implements Interviewer { I
I string [] specialization: I
L |
|1 |
.- 4

0 1

»| Compilation successful |

Out




Java Anonymous
Classes




Thv etvar anonymous class?

- Anonymous class eival pia avevun KAAaor, X®plg ovoud, yia tThv
orroila ONILOUPYOUHE KAl AVTIKELIEVO APE0®E e TN ONA®OT] TN

.« Aev XpnolpoIrolouvTal yida T1 Onpioupyla IIOAAAIA®V AVTIKELPIEVEV

« Xp10110mI010UVvVTaAl Yid TN O0NA®ON KAl TNV APXLKOI011)01 £VOg
AVTIKELPEVOU Pe0d 0g £va expression

- Moopouv va oprotouv pe 2 (+1) tpomoug:
- Extending an existing class
- Implementing an existing interface

* Me tov «xAaouko» tpomo dnpioupylag OTLyploTunou, Xwpig tny vnapén
petabAntng. Etou BeBara Sev Ba dnpioupynbet vea kAdon, adda povo eva
AVOVUHO avTiKeipevo. Jupnepaonatikd, anonymous class €xoupe pe 2
TPOTIOUG, £VM YLa anonymous object prmopoupe va XproLtHoIouooupe akopa
£vav TPOIIo




5

Extending an existing class

constructor arguments
gt
( L

new ParentClass(...) {...}

name of the class to extend methods' declarations




Implementing an existing
interface

new InterfaceName() {...}

name of the interface t:) implemant methods' implementations




Using new without a variable

« O 3% TpoIog eival OUCLAOTLKA VA XPI10l1IoIIoln0el eva avTlKeELEVo

anAeg Xoplg tnv viapén petabAntng, povo pe T XP1101] Tou
OTLYHU1OTUIIOU

- new Object()
- Eb6w BeBara 6ev onpuoupyetital vea tadn, 11OVO £va VEO aVTLKELIEVO

« Av ylvel TPOIIOIIOilNnon OII01L0UONIIOTE XAPAKTI}PLOTIKOU TOU VEOU
AVTLKELPEVOU KaTa To Instantiation, tote Ba woxuel 1 mpwtn
IIepluTeon -> extending an existing class




IHapadeitypata




package com.unipl.talepis;

public class Human {
private int age;
private String name;
public void eat () {
System.out.println ("I am eating!");




package com.unipi.talepis;

public interface I5ee {

void see (String s);




Extending an existing Class

package com.unipi.talepis;
public class Main {

public static wvoid main (String[] args) {
new Human () {
@override
public wvoid eat () {
System.out.println("Hello, I am eating now!");

}
}.eat ()

C:\Java\jdk-9.0.4\bin\java.exe "-javaagent:

Hello, I am eating now!

Process finished with exit code 0




Implementing an existing Interface

package com.unipi.talepis;
public class Main {

public static void main(Stringl[] args) {
new ISee () {
@Override
public void see(String s) {
System.out.println ("I am watcing "+s);

}

}.see( S "Unipi");

C:\Java\jdk-9.0.4\bin\java.exe "-javaagent:
I am watcing Unipi

Process finished with exit code 0




Me Ty xpnon aniou “new”

package com.unipi.talepis;
public class Main {

public static void main(String[] args) {

new Human () .eat () ;

C:\Java\jdk-9.0.4\bin\java.exe "-javaagent:

I am eating!

Process finished with exit code 0




« I'va tn xpnon evog ammdou anonymous object pmopet va xpnoipomoin et
KOl OII0L001)II0OTE OUVAPTIOL) EIILOTPEPEL TO €V AOY® object

package com.unipi.talepis;

public class Human ({
private int age;
private String name;
public void eat () {
System.out.println ("I am eating!");

}
public static Human getAHuman () {

return new Human () ;




package com.unipi.talepis;
public class Main {
public static void main(String[] args) {

//new Human () .eat () ;

Human.getAHuman () .eat () ;

C:\Java\jdk-9.0.4\bin\java.exe "-javaagent:

I am eating!

Process finished with exit code 0




Xpnon petafAntev aoo
anonymous classes

- Mia aveovupn taén exel mAnpn mnpoocBaon oe member variables tng
taéng otnv omola avnkel (ov anonymous classes Ba eivau
«OVOYKAOTLKO» £00TEPLKEC TALLLQ)

- Mia aveovupun taén AEN pmopet va exel mnpooBaon oe tomixkeg
petaBAnteg (evtog pebodwv), ol omoleg 0ev etval OnAwpevee wg final, n)
£0T® va eival ovotaotika tedikeg (effectively final)




IHapadeitypata




public static wvoid main(String[] args) {
/*new ISee(){
@override
public veoid see(5tring s5) |
System.out.println("I am watching "+s);

}
}.see("Unipi™) ;*/
String temp = "John";
final String t = "Jim";

new Humani() {
int i = 5;
String s = args[0];
String g = t;
//5tring v = temp,; //will compile if it is effective final
private wvoid go () {
//temp = "Bob"; //problem
System.out.printlni(s);

P.go()s




Anonymous class with no default
constructor

public class Student extends Human{
private int AM;

protected String email; new Student ( AM: 432) {

public String department; }.speak ()

public Student (int AM) {
this.AM = AM;
}
public void =pealk () {
System.out.println("My am is "+AM) ;
}




Anonymous class with instance

initializer

public class Student extends Human{
private int AM;
protected String email;
public String department;

public Student (int AM) {
this.AM = AM;
}
public void =pealk () {
System.out.println("My am is "+AM) ;
}

new Student ( AM: 53){
{

department="Informatics";

email = "mel@unipi.gr"; //why?...

JS/AM = 54, //of course not...

}
} .speak ()




Thv pomopoupe va OnA@wooupe evtog
prac anonymous class

- Fields (instance, static need to be final and initialized)

- Extra methods (even if they do not implement any methods of the
supertype)

- Instance 1nitializers
- Local classes (eontepireg Tageig)

- AEN emtpenetal eonteplko interface




Xpnon anonymous object

- H xpnon tov anonymous class/object d6ev yivetalr cuvnBwg orieg ota
rponyouvpeva mapadetypata (ta omoia Onproupyndnkav yia
eKIIALOEUTIKOUC AOYOUQ), aAAd NE0® TAPAIETPRV o pefodoug

« O1v peBodor autol emBallouv xXpnon:
* elTe aVTIKELPEVOV TI0U elval umotadelg tia OUYKEKPLIEvVNS Tadng
* 2lTe AVTIKELPEV®V II0OU UAOIIOL0UV KAMIo1o ouyKkekpipevo Interface

- Emiong, e€loou mmoAdeg popeg Tta anonymous objects amotedouv pepog
£vog expression amodoong instance oe pua petabBAntn




tg x 32 => Java Projects




