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[lepiyoauua uabnuarog

EvoTnTeC

— Eicaywyn

— KAdoceig, avTtikeipyeva, néEBodol
— EmAoyn kal ettTavaAnyn

— lNivakeg, AioTeg

— KAnpovouikéTtnra

— NMoAupop@iouog

— Alaouvodcoelg (interfaces)

— XeIPIOPOC oPaApaTwy (exception handling)
— GUI

— Applets

— Apxeia & Peuparta

— NAuarta (threads)



BiBAia, UAIKO ueAETNG

* ‘Eva atro 1a BipAia:

o ‘TIANpe¢ Eyxepidio tng Java 27, Cadenhead & Lemay
(MeTagppaon)

o “JAVA Tlpoypaupatiopog’, Deitel Harvey M., Deitel Paul J.
(eTappacn)

« XPNOIUo UAIKO, TTANPOYPOPIEC VIO TO uaBnua, ol
EPYOAOTNPIOKEC QAOKNOEIC KOl Ol OIaPAVEIEC
O1dackaAiag Ba civar dla0soiua amrd 1o eclass
oTnVv 10T00€0N:

o https://samos-webcms.aegean.gr/eclass/
o Password: JAVAPR2014



Epyacornpio kai TeAIkn géeraon

* EpyaoTipio:

o 2ZUVOAIKQ 3 epyaaieg

o +1.5 povadeg, epdoov 0 PABPOC TNC TEAIKNC £CETAONC €ival
>=5

o EpyaoTtnpiokni ecEtaon: +1.5 epdoov o Babudcg TG TENIKAC
gceETaonc givar >= 95

o Tuyxov TrpofiBdaciuog Pabuoc epyacTtnpiou 10YXUEl yia 2

ouvexoueva Akad. €1n
.- TeAIKOC BaBuoc:
Epy. * 0.15 + EE. Epy. * 0.15 + TeAik E€. * 0.7

OAgg o1 OUVIOTWOES TOU uabnuarog mpEel va givar > 5






The history of Java

“In the early 90s, extending the power of network computing to the activities of
everyday life was a radical vision. In 1991, a small group of Sun engineers
called the "Green Team" believed that the next wave in computing was the
union of digital consumer devices and computers. Led by (Canadian) James
Gosling, the team worked around the clock and created the programming
language that would revolutionize our world — Java.

The Green Team demonstrated their new language with an interactive,
handheld home-entertainment controller that was originally targeted at the
digital cable television industry. Unfortunately, the concept was much too
advanced for the them at the time. But it was just right for the Internet, which
was just starting to take off. In 1995, the team announced that the Netscape
Navigator Internet browser would incorporate Java technology.

Today, Java not only permeates the Internet, but also is the invisible force
behind many of the applications and devices that power our day-to-day lives.
From mobile phones to handheld devices, games and navigation systems to e-
business solutions, Java is everywhere!”

http://www.oracle.com/technetwork/java/javase/overview/javahistory-index-198355.html



Java versions

JDK Alpha and Beta (1995)
JDK 1.0 (= 250 classes) — Jan. 1996 - Oak
JDK 1.1 (= 500 classes) — Feb. 1997

J2SE 1.2 (ver.1.2-1.4) (= 1840 to 2723 classes) - J2MicroE,
J2StandardE, J2EnterpriseE — Dec. 1998, May 2000, Feb. 2002
— Playground Kestrel, Merlin

J2SE 5.0 (version 1.5) (= 3279 classes) — Sept. 2004 - Tiger

Java SE 6 update 27 (= 3793 classes) — Dec. 2006 - Mustang
Java SE 7 (= 4024 classes) — July 2011 - Dolphin

Java SE 8 (= 4240 classes) March 2014 — Spider

(c

Java

Java SE 9 sometime in 2016

Java SE 10 20187



Java: /\eitoupyia

[Tnyaio¢ KwodIka¢ (source code) (.java)
MeTayAwTTIOTAG (Compiler)
Bytecode (avecaptntog TTAATQOpuaC) (.class)

ExtéAeon o€ uia Java Virtual Machine (JVM)

[poreiveral n xpnon NetBeans n Eclipse

Mepika akopa Integrated Development Environments
(IDE): JCreator, GRASP, jEdit



Tummiko repiBaAAov avarruéng e@papuoyng java

Me kartroiov kelyevoypago T.X. Notepad, ypa@poupe TovV
TTNYyaio KwoIKa

ATTOONKEUOUNE O apYXEioO ME KATAANCn .ava (TT.X.
Welcome.java)

MetayAwTTion o€ byte-code 11.%. javac Welcome.java

[Mpoooxn: I'a va YeTayAwTTICOUPE TNV EQAPUOYN TTPETTE
va TNV atroBnkKeUOOUPE O€ eva aApxeEio Pe Ovoua idlo JE
TO OVOua TNG KAAONG TTOU TTEPIEXEI TN MEBODO main

O MeETAYAWTTIOTAC ONUIOUPYEI AVTIOTOIXO APXEI0O PE TNV
KataAngn .class 1r.x. Welcome.class. AnA. peTaTpeTTEl TO
z'rr]yal’)o TTPOYPAUMA O€ EVTOAEC TNGC I0EATNC pNXavNG Java
JVM



Tummiko mTepiBaAAov avarmruéng epapuoyncg java

To apxeio .class utropei va ekteAeaTei amo 1 JVM xpnaoipotroiwvTag tnv
evioA java Welcome. H JVM eival éva T1rpoypaupa TTou OlEPUNVEUEI
(interpreter) Java byte-code.

To repIBaAAov ekTéEAEONC TNG Java:

—  (POPTWVEI TNV KAGCoN TToU 0pioUpE,

— (POPTWVEI OTTOIEC OKOMA KAQOEIC aTTaITouvTal,

— TIG O1a0UVOEEl UE TNV KAAON TTou {NTINOAUE VA EKTEANEOTEI,
— €KTeAEI TIC evTOAEC JVM CekivwvTag atrd Tn nEBodo main()

AvtiBeta pe TN yAwooa pnxaviag, Tou €GapTaTal oo TNV €KACTOTE
TTAATPOpHUa EKTEAEONC, O byte-code cival aveg¢apTtnTol TTAaTtoppac (platform-
independent)

[MAgovekTnua: qoopnromra (portablllty) 0€ OTTOIadNTTOTE TTAATPOPUA OIOBETE
éva JVM T1rou  ‘kataAaBaivel’ tnv €kdoon TnG Java pe TNV oTroia
onuioupyndnkav Ta byte-codes - “Write Once, Run Anywhere” (WORA).
AnA., de XpeIGCeTal VEOG PETAYAWTTIOTAG YIa KGBe TUTTO utroAoyioTn. Ouwg,
KGOE TUTTOC UTTOAOYIOTH TTPETTEI VA €XEI TO OIKO TOU pETappaoTh byte-code
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Tummiko repiBaAAov avarruéng e@papuoyng java

Mpoypaupa Java
Welcome.java

METayAWTTLOTAG

Mpoypaupua Byte-Code
Welcome.class

\%4

@Qoptwtng KAAONG

Metadpaot ¢ Byte-Code

N/

EvtoAég MAwooag
UNXQVAG

> IVM

EktéAeon amno unmoAoyotn

Java bytecode is an intermediate, compact,
way of representing a series of operations. The
processor can't execute these directly.

The JVM processes this stream of bytecode
operations and interprets them into a series of
machine instructions for the host processor to
execute.

wWas & Cup OF
COFFEE To START
My DAY,

€ 200 B it by Uit Pviat bt

W BidoT DT
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Aoun epapuoywyv Java

Source File

Class File

Method 1

statement

Method 2

statement

statement

Statement (Ekppaaon): €ival hia TTPOTACN TTOU £XEI WG ATTOTEAEOUA TNV TTAPAYWYI)

MIOG TIUAG

Mia KAGon TotroBeTeiTal
OTO TTNyaio TTPoypaAuHa
(ME €TTEKTAON .java)

H kAdon utropei va
TTEPIEXEI MIA )
TTEPICOOTEPEG HEOODOUC
(i Kal AAAEG KAQOEIG)

Mia pEBODOC TTEPIEXEL
EVTOAEC YA TO TTWG AUTH
TTPETTEI VA EKTEAEITAI

public class Dog {

void bark () {

Statement 1

Statement 2
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Aoun kAaong¢

public class FirstApp { //single-line comments

public static void main (String args|]) {
System.out.print (“To puvupa oag’);
}

} I* Npoooxn! H Java diakpivel METAGU KePOAQiwV Kal PIKPWV YPAUUATWY (case sensitive.
QuunOeiTe: TOo Ovopa Tou apxeiou TEETel va gival idlo e To ovoua TNG KAGong Tmou
repiExel n main (FirstApp.java) */

 class FirstApp : H khaon pe 10 ovoua FirstApp. Karta kavéva, 1o 6voua piag kKAaong
oTn Java &ekivael pe kKe@aAaio ypaupa. Kepaiaio gival Kal 10 TPWTO YPAPUO TWV
AECEWV TTOU TUXOV TTEPIEXOVTAI OTO OVoua TNS KAdong (11.x. SimpleClassName).

*  KdBe avayvwpioTiko (identifier) pmropei va mepidaufaver ypaupara, apiBpoug Kai 1a
oUpBoAa _ kar §. Emiong, dev eMTPETIETAI VO GEKIVAEI PE APIBPO. AEOUEUPEVEG AEGEIG
(Java keywords) £1Tiong dev €MTPETTETAI Va XpNnoiuoTTroin8ouv wc identifiers.

* main : y£BodoG¢. {AtTapaitntn} o€ KABe epapuoyn Java.
*  public : TpooTTEAACIUN ATTO AAAEG KAAOEIG TTOU EVOEXETAI VA TN XPNOIMOTIOINOOUV

« String [] args \) String args [] : n n€Bod0C dEXETAI WS OPICHA Evav TTivaka PE strings,
TToU ovouadetal args (11.X., av eKTEAEOOUME TNV €papuoyr wg java FirstApp one two
TOTE ) args Ba 1Tepiéxel [‘one”, “two™)



NioTa Twv Java Keywords

abstract boolean break bvte cage catch

char class const continue default do

double else extends final finallywy float

for goto implements import instancect
int interface native new package
private protected public return gshort static
strictfp super awitch gynchronized| this throw
throws transient vold volatile while
assert eTm
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2 XO0Ala (comments)

ST
*# Heturn= an Image object that can then be painted on the scresn.
*# The url argument must specify an absolute {@link TRL}. The namne )
* grgument i= a specifier that i= relative to the url argument .
® (p>
*# Thiz method always returns immnediately, whether or not the
* image exi=ts. When this applet attempts to draw the imnage on
*# the screen, the data will be loaded. The graphics primitives
*# that draw the image will incrementally paint on the screesn.
*
*# @param url an ab=olute TEL giving the ba=ze location of the image
*# @param name the location of the image. relative to the url argument
* @rseturn the image at the specified TEL
* l=zes Inage
*
public Image getlImage(UREL url. String name) {

try {

return getInage{new TEL{url. nam=sh);
} catch (HalformedURLEzception =) 4
return null;

h
I
/l €1I0aywyn oxoAiou PEXPI TO TEAOC TNG TPEXOUOAG YPAUMNAG

[* ... eiocaywyr oxoAiwv o€ TTOAOTTAEC YPAUMES
[** ... % eicaywyn oxoAiou “Javadoc’

Javadoc comments: TepIAauBdavovTtal JETagU Twv /** kal */
Javadoc is a tool for generating APl documentation in HTML format from doc comments in source code.

BA. http://www.oracle.com/technetwork/java/javase/documentation/index-137868.html



Epappuoyeg

public class Welcome {

//main method begins execution of Java application
public static void main(String args|]) {

System.out.print( "Welcome to " );
System.out.printin( "Java!" );
System.out.printin( "Welcome\nto\nJava\nProgramming!" );

} //lend method
To 6pioua (argument) NG

} /lend class ueBddou System.out.printin

Orrou: \n AAayn ypauung, backslash (\) escape character
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Epappuoyeg

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

System.out.printf( "%s\n%s\n",
"Welcome to", "Java Programming!" );

} //lend method main

} //lend class Welcome

17



Eicodo¢ 0edouEvwy arro 10 XpNaortn

import java.util.Scanner; //import class Scanner from java.util package
public class Addition {
public static void main( String args|[] ) {
//create a Scanner pbject to obtain input from command window
Scanner input = new Scanner( System.in );
Ta dedopéva Ba
int num1, num2, sum; //1st, 2"d number to add, sum dlaBacTouv aTrod

10 "standard" input

System.out.print( "Enter first integer: " ); //user prompt stream
num1 = input.nextint(); //read 1st number from user
<
System.out.print( "Enter second integer: " ); MéBodog yia To
num2 = input.nextint(); //read 2nd number from user diaBaopa evog
aKEPAiou

sum = num1 + num2;
System.out.printf( "Sum is %d\n", sum );
} /lend method main

} //lend class Addition

TpotrotroiNoTte woTte va diaadlel String
M http://docs.oracle.com/javase/7/docs/api/java/util/Scanner.html
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ApIBunTIKoi Kai 2UyKpPITIKOI TEAEOTEC

Ap1OUNTIKOI

« [lpooBeon +

* A@aipeon —

* [loAAaTTAacI0OpOG *
« Alaipeon/

* Y1réAoitro %

2.UYKPIoNG

e |lootnTa ==

 AvicoTtnTta =

* MeyaAUTepo, JEYOAAUTEPO 1) I00 >, >=
* MIKpOTEPO, HIKPOTEPO N I00 <, <=
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Epapuoyeg

Scanner input = new Scanner(System.in);
/I[Randomly generate two single digit integers

int numb1 = (int) (System.currentTimeMillis() % 10);
int numb2 = (int) (System.currentTimeMillis() * 7 % 10);

/The currentTimeMillis method in the System class returns the current time in milliseconds elapsed
since the time 00:00:00 on Jan. 1, 1970 GMT (Greenwich Mean Time)

System.out.print("What is " + numb1 +" +" + numb2 + "?");
int answ = input.nextint();

System.out.printin(numb1 +" + "+ numb2 +" ="+ answ + " is " + (answ == numb1 + numb2));

20



Epapuoyeg

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

/[create Scanner to obtain input
Scanner input = new Scanner( System.in );

int num1, numz2; //first number to compare

System.out.print( "Enter first integer: " );
num1 = input.nextint();

System.out.print( "Enter second integer: " );
num2 = input.nextint();

if (num1 == num2 )
System.out.printf( "%d == %d\n", num1, num2 );

if (num1!=num2)
System.out.printf( "%d != %d\n", num1, num2 );

if (num1 < num2)
System.out.printf( "%d < %d\n", num1, num2 );

if (num1>num2)
System.out.printf( "%d > %d\n", num1, num2 );

if (num1 <=num2)
System.out.printf( "%d <= %d\n", num1, num2 );

if (num1 >=num2)
System.out.printf( "%d >= %d\n", num1, num2 );

} /lend method main

} /lend class

21



Epapuoyeg

import java.util.Scanner;
public class Test {

public static void main(String args|]) {
String str = "Hello World'\nWelcome to Java!";

//create a new scanner with the specified String object
Scanner scn = new Scanner(str);

//print the next line - read a line of text vs. input.nextint()
System.out.printin(scn.nextLine());

/[again

System.out.printin(scn.nextLine());

//check if the scanner has another token
System.out.printin(scn.hasNext());

/[close the scanner

scn.close();

run:
Hello World!
Welcome to Java!
false

22



Epapuoyeg

import java.util.Scanner;
public class Test {

public static void main(String args|]) {
String str = "Hello; World! ;Welcome; to; Java!";

Scanner scn = new Scanner(str);

scn.useDelimiter("; *");

/II", *" tells Scanner to match a ; and zero or more spaces as delimiters
System.out.printin(scn.next()); /next token
System.out.printin(scn.next());

System.out.printin(scn.next());

System.out.printin(scn.next());

System.out.printin(scn.hasNext());

scn.close();

run:
Hello
World!
Welcome
to

true
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Anuioupyia KAaonc¢

public class Book {

//method to display a welcome message to the Book user
public void displayMessage( String courseName ) {

System.out.printf("Welcome to the book for \n%s\n", courseName);

} //end method

} //lend class

int x=20, y=10;
Idiomatic Java: System.out.printin(“x:”+x+7y:"+y);

C-style: System.out.printf(“x: %d y: %d’, X, y);

24



Anuioupyia KAaonc¢

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

//create Scanner
Scanner input = new Scanner(System.in);

/Icreate a Book object and assign it to myBook
Book myBook = new Book();

//[prompt for and input course name
System.out.printin( "Please enter the course name:" );

String courseName = input.nextLine(); // ***** read a line of text vs. input.nextint() *****

System.out.printin(); //blank line

//call myBook's displayMessage method and pass courseName as an argument
myBook.displayMessage(courseName);
} //lend main

} /lend class

25



T1 urropei va mrepiAauBaver uia uEGodo¢

int x = 3;

String name = “Jack’;
X=Xx*17,

System.out.print ("x is: “ + X);
double d = Math.random( );
[lcomment

while (x > 12) {
X=Xx-1;

}

for (intx=0;x<10; x=x+1){
system.out.print(“x is now” + x);

}

if (x==10) {
System.out.print (“x = 10”);

} else {
System.out.print(“x isn’t 10”);

}

if ((x < 3) & (hame.equals (“Jack”))) {
System.out.print(*--------------- "),

}
System.out.print(“Goodbye”);

26



20vouyn

Java

Platform independent: Xprijon JVM w¢ a@aipson (abstract
computing machine), xwpig €ubtia TPOCTIEAQON OTO
AEITOUPYIKO ocuCoTNUA

Object-oriented. KaBeTi €ival QVTIKEINEVO, EKTOC ATTO TOUC
TTPWTAPXIKOUC TUTTOUG METABANTWY

Strongly-typed: O TUTTOG OAWV TWV XPNOIPOTTOIOUUEVWV
METABANTWY TIPETTEI VO OPICETAI KAI N PETATPOTIN TOUG OF
AAAOUG TUTTOUG QVTIKEIMEVWY EivVal OXETIKA auaTnpen

Interpreted and compiled language: O Tnyaiog KwOIKAG
ueTappadetal o€ byte-code, o 0OToOIOG €ival AVEEAPTNTOG
mAat@opuac. O byte-code 6|eppnvsusTa| (interpreted) atro
™ JVM. H JVM TtrepiExel éva Hotspot-Compiler, o otroiog
ueTappadlel byte-code og yAwooa pnxavng

Automatic memory management: H Java Odiaxelpiletal
UVARN YO Ta avTIKEuEVaA TTou dnuioupyouvTal. H epapuoyn
OEV PTTOPEI va TTPOCTTEAACEI ATTEUOEIAC TN UVAMN

27



20vouyn

Mia kAdon (class) TrepiExel OAQ  Ta  XOPAKTNPIOTIKA  €VOG
OUYKEKPIPMEVOU OUVOAOU avTIKEINEVWY (objects)

Me auto Tov TPOTIO Of XPEIACETAI VO ONUIOUPYOUUE UEUOVWHEVA
QVTIKEINEVA, AAAG KAAOEIC QVTIKEIMEVWYV (KOl aKOAOUBWC OTIYMIOTUTTA

AUTWV)
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20vouyn

[1.x. N KAaon «KatmreAo» UTTopEi va opidetal atrdé 1oV TUTTO
TOU KATTEAOU, TO XPWHOA TOU, TO MEYEBOG TOU KAl TOV
IO10KTATN TOU (I010TNTEG)

ETiong n KAGon opiCel Kal T EVEPYEIEG (methods) MTTOpOUV
va yivouv O€ &va OVTIKEIUEVO TTOU AVAKEI G° QUTH. 2TO
TTAPAdEIYMNA PAG EVEPYEIEC TTOU Ba PTTOPOUCAV VA OPICTOUV
givar: «ByaAe katréAor», «BdaAe katréAo», «AANNage TOV
I0I0KTATNY, «AANACE XpWHO» K.A.

KdbBe epappoyr java TepIEXEl  TOUAGXIOTOV HIa KAGGON
(class), n omoia opi¢el pia peBodo TTou ovouageTal main().
To ovopa autng TNG KAAONG €ival TO idI0 PE AUTO TIOU
XPNOIMOTIOIOUUE WG  TIAPAUETPO  OTAV  EKTEAOUME TNV
epapuoyr. Mmopouue va ovopuaoouue TNV KAGON OTTWG HOG
ECUTTNPETEI, AAAG N PEBODOC TTOU Ba EKTEAECTEI TTPWTN OE€
hIa epapuoyn €ival n main()

29



20vouyn

public class FirstApp {

public static void main (String args[ ]) {
System.out.printin(“Hello, this is my first Java application !!”);

}

H epappoyn atmmoteAeital ammd Tov oplopd pia KAGong 1mou ovoudoaue FirstApp. O
OpIoPGG TNG KAGONG pag TrepIEXEl JOvo pia PeBodo Tn main(). H TeAeutaia pe
OEIPA TNG TTEPIEXEI HOVO PIA EVTOAN

public: 'Exel KaBoAiky 1o0xU (global). AnA., €ival TTpooTTeEAACIUN KOl €KTOC TNG
KAaong FirstApp

static: H main() utrdpxel (gival TTpoOTTEAACIUN) AOXETA UE TO AV £XOUV OPIOTEI

KATTOIO QVTIKEIJEVA
void: H main() 0ev eMOTPEPEI KATTOIA TIMNA

String args][]: Aivouv Tn duvaTOTNTA XPNOIPOTIOINONG KATIOIWY TTAPAUETPWY OTAV
EKTEAOUUE TNV €pappoyn atrdé command line

System: To ovopa piag standard kKAdong trou TrEPIEXEl avTIKEiEVA (objects)
oXeTIKG e I/O

out: Avrtikeipyevo ToU avatrapiotd 1o standard output stream (“Java uses
System.out to refer to the standard output device and System.in to the standard
input device”. See also System.err the "standard" error output stream)

printin(): H y€6odog 1Tou avnkel aTo AVTIKEIMEVO out
KaBe mrpotacn TeAEIwveEl e Eva XapakTripa EAANVIKOU epwTnuaTIKoU (;)
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