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H eceAicn Twv YAWOOoWV TTPOYPAUUATICUOU

H e€ENIEN TwV YAWOOWYV TTPOYPAMMPATIONOU gival Pida
dladIkagia apaipeang

- ZTNV apxn £va TTpOYPaUKa fTav Jia oeipd aTtrd EVIOAEG O€

YAwooa unxavng.

- Mg Tov Aladikaoiako Mpoypappatiopo (procedural
programming), eva TTpOYPaPHa EyIVE YIa CUAAOYN aTTO
Ol00IKAOIEG TTOU N Wia KAAEi TRV AAAN.

- 2TOV 2uvapTnolako lMpoypappatiopo (functional
programming) eva TTpoypaupa gival Jia GUAAOYH aTTO
OUVAPTAOEIC OTTOU N Mia e@apupoleTal TTAvw TNV GAAN.

- 210V A\oyIKO lNpoypappatiopo (logic programming) eva
TTPOYPAMMA Eival hIa CUAAOYN ATTO KAVOVEC Kal YEYOVOTA.

- 2Tov AvTikgluevooTpa@n lNMpoypaupatiopo (object oriented
programming) eva Tpoypaupa gival Jia CUAAOYH aTTO KAQOEIG
KAl QVTIKEIJEVA OTTOU TO €va MIAAEI JE TO AAAO



AvTIKEINEVOOTPAPNC [1poypauUATIONOC

O1 mévte apyxec Tou Allan Kay:
- Ta TTavTa €ival avTIKEiPeva.

- ‘Eva TTpoypauua gival hia cUAAOYI ATTO QVTIKEIMEVA
OTTOU TO £va AE€I OTO AAAO TI va KAVEIL.

- K&Be avTikeipevo £xel OIKIA TOU VN KOl OTTOTEAEITAI
a1TO AAAQ QVTIKEIUEVQ.

- K&OE aVTIKEIPEVO EXEI VA OUYKEKPIUEVO TUTTO.
Tutrog = KAdaon
- AVTIKEIJEVA TOU i0I0U TUTTOU JTTOPOUV va OEXTOUV Ta idIa
unvupaTa
AnAadr) €xouv TIC i0I1EC AsITOUPYIES



KAGO<€IC kKal AVTIKEIUEVO

K)\(’]O'n / Student \
. name
Mia apnpnuevn
TTEPIYPAPN MIOG grades
ovToTNTAG
\_print() )
_ [MpooBacn OTO AVTIKEIMEVO JOVO
_ Student studentGeorge: MEOW KANOEWV TwWV PEBOOWV:
Eva ou VKEKPILEVO [1wpyoe studentGeorge.print()
OTIYMIOTUTIO TNG '
agnpENUEVNg : :
. . TUuTTWVEI TIG TTANPOYOPIES YIa TO
khaong QVTIKEIPEVO.



2.UVTOMN I0TOPIa TOU AVTIKEIUEVOOTPOPOUC
[TpoypauuaTIouoU

H TTpwTn YAWOOQ TTOU XPNOIYOTTOINOE TIC £VVOIEC TNG KAAONC
KAl TOU avTIKEIEvou Bewpeital n SIMULA (1960s)

- MAwooa yia TTPOCOPOIWCEIS CUCTAUATWY

Eutmrveuopévog ammo v SIMULA o Allan Kay dnuioupynoe otnv
HP tnv yAwooa SmallTalk ye otdoxo pia yAwooa TTou va
utrooTtnpiel ypaika (1970s)

- 'Hrav autdg 1Tou siofyaye TNV Evvola « AVTIKEIMEVOOTPAPNG
[Mpoypapuatiouos» (Object Oriented Programming)

- To 2003 BpaeuTtnke ue 1o Turing Award

O110€€G TOU QVTIKEINEVOOTPAPOUG TTPOYPAPUATICUOU apXIoav
va €10AyovTal o€ TTOAAEC UTTAPYXOUOEG N veeC YAwooeg. O Bjorn
Stroustrup dnuioupynoe Tnv C++ (1980s)

H Sun dnuioupynoe TNV yAwooa Java n otroia Bpiokel
EQPAPUOYN O€ avaTTuen epapuoywyv oto diadikTuo (1990s)

- AkoAouBnoe n Microsoft ye Tnv .NET TTAaT@QOppa Kal TIGC YAWOOEC
Visual Basic kai C#



loTopia TNC Java

O Patrick Naughton atrelAei Tnv Sun o011 Ba QUYEL.
Tov Bdadouv o€ pia oudda armroreAoupevn atmrd Toug James Gosling kal Mike
Sheridan yia va oxedIGo0uV TOV TTPOYPAUHOTIONO TOV £GUTTVWV GUOKEUWY TNG
ETTOMEVNG YEVIAC.

- The Green project.
O Gosling ouveidnrtoTtrolgi 611 n C++ dev gival ApKETA ACIOTTIOTN YA va

OOUAEUEI O€ CUOKEUEG TTEPIOPICHUEVWYV OUVATOTHTWYV KaIl JE DIAPOPES
QPXITEKTOVIKEG.

- Anpioupyei Tn YAwooa Oak
To 1992 n oudada kavel Eva demo piag ouokeung PDA, *7 (star 7)
- Anpioupyeital n Buyatpikr eTaipia FirstPerson Inc
H dnpioupyia Twv £GUTTVWV CUCKEUWYV OTTOTUYXAVEI KOl N Opada (Hadi pue Tov
Eric Schmidt) eTTIKEVTPWVETAI OTNV £€QAPUOYI TNG TTAATYOPUAG OTO Internet.
- O Naughton otidxvel Tov WebRunner browser (ueta HotJava)

- H yAwooa petovopadetal o€ Java Kal To eVOIAQEPOV ETTIKEVTPWVETAI O EQAPHUOYEG TTOU
TpEXouv Yéoa oTov browser.

O Marc Andersen avakoivwvel 0TI o Netscape browser 6a uttooTtnpilel Java
MIKpoEPapuoYEC (applets)



Java

- H Java €ixe Toug £¢rn¢ oTOXOoUC:
- "simple, object-oriented and familiar"
- "robust and secure”
- "architecture-neutral and portable"
- "high performance”
- "Interpreted, threaded, and dynamic"
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“architecture-neutral and portable”

To peyaAuTepo TTAEOVEKTNMA TNG Java gival n

ueTagpepaluoTnTa (portability): o KwWOIKAS YTTOPEI va

TPECEI TTAVW O€ OTTOIAONTTOTE TTAATPOPOA.

- Write-Once-Run-Anywhere yovtélo, o€ avTtiBeon Pe 10
ouvnBec¢ Write-Once-Compile-Anywhere povTéAo.

AUTO €TTITUYXAVETAI ONMIOUPYWVTAC £EvaA £VOIAMECO

KwoIka (bytecode) o OTToioG JETA TPEXEI TTAVW OE MId

giIkovikn unyavn (Java Virtual Machine) n otroia 1o

UETAPPACElI O€ YAWOOO PUNYavig.

- O1I TTPOYPAPMATIOTEG TTAEOV YPAPOUV KWOIKA YIA TNV EIKOVIKN
unNxavry, N oTroia dNUIoUPYEITAl yIa OTTOIOONTTOTE TTAATPOPUA.



Java Virtual Machine (JVM)

Source code
class loader

bytecode
verifier

compiler

interpreter

runtime
support

bytecode




Java source
code

Java Java
compiler | \_bytecode
Java ust in Time
Interpreter Code
Generator

- Just in Time (JIT) code
generator (compiler)
BEATILWVEI TNV ATTOO00N
Twv Java Applications
uETappAalovTac
(compiling) bytecode o¢
machine code TTpIv 1 KATA
TN OIAPKEIA TNGC EKTEAEONC

auIyoeN
[enlIA ener

Run-Time System

Machine
code




Java Kal 1o Internet

H TTpoocyyion NG Java gixe yeyaAn mrtuxia yia \Web
EQOPPOYEC, OTTOU EXOUUE EVA TEPAOTIO KATAVEUNMEVO
client-server JOVTEAO UE TTOAAEC DIAPOPETIKEC

QPXITEKTOVIKEG

- Client-side programming: AvTi va KaGvel 0An TN OOUAEIA O
server yia Tnv dnuioupyia tnG aeAidag KAtroia aTtro TNV
eTTeCepyaocia Twv 0edOPEVWY YivVETAI OTN PNXavr) Tou client.

Web Applets: kwdikag o o1roiog katefaivel padi ue Tn Web oeAida
Kal TPEXEI oTn pnxavr) Tou client. Eival TToAU onuavTikoé otnv
TTEPITITWON AUTH 0 KWAIKAG va gival portable.
- Server-side programming: dia web ogAida utropei va givai 10
QATTOTEAEOMA EVOC TTPOYPAUMATOC TTOU OUVOUAlel QUVAMIKA
dedopEva Kal €icod0 Tou XpNaoTn.

Java Service Pages (JSPs): H Auon 1n¢g Java. lNiverar compiled o€
servlets kal TPEXEI OTN MEPIA TOU Server.



Java Applets

® To Web Browser software
epIAappBaver éva JVM

¢ DopTwvel Tov java byte
code aTtrd Tov remote
UTTOAOYIOTN

¢ Tpéxel TOMKA TO Java
TTPOYPAUUA HECO OTO
TTapaBupo Tou Browser

Java
compiler

L Java
bytecode

/

Remote computer /

Java
Interpreter

Local computer




"simple, object-oriented and familiar”

Familiar: H Java €ixe w¢ Eutrveuan t1nG Tnv C++, Kal
daveieTal APKETA ATTO TA XAPAKTNPIOTIKA TNC.
Object-oriented: H Java gival «1T10
QVTIKEIMEVOOTPAPNS» aTrd TNV C++ n oTToia
TTpooTraBei va ueivel oupari ye t1nv C

- 2TV Java 1a TTavTa gival avTiKeigeva

Simple: H Java divel AiyoTepo €Aeyx0 OTO XpPNOTN,

aAAQ Kavel TN Cwn TOU TTI0 EUKOAN. H diayeipion NG

UVAMNG YiveTal auTONATO.

- H yAwooa @povTifel va KAVEl TTIO YPYOopOo Kal TTI0 0TaBepO
(robust) Tov TTpOYPAPMATIONO TTAPOTI AUTO UTTOPEI va EXEI
QATTOTEAEOUA TA TTPOYPAMMATA VA YivOVTal TTI0 apyd.



HELLO WORLD

To TTpwWTO Pag TTpoypauua o Java



Java Installation

[10 VO JUTTOPEITE VO METAYAWTTIOETE KAI VO TPECETE
Java TTpoypAauuaTa OTOV UTTOAOYIOTH 0OC Oa TTPETTE
Va yKATOOTNOETE TNV Java.

- O@a kavete download and install atré 1n ogAida Tng Oracle.

- Wagete “download java” | “install java” yia odnyiec
https://www.java.com/en/download/
https://java.com/en/download/help/windows manual download.xml

YTTApXEl TTEQITITWON META TNV EYKATACTOON VA TTPETTEI
va TTPO0BECETE TO path oTo directory oTO OTTOIO
geykaraotadbnke n Java oto Path environmental
variable

- 2UVNBwC¢ auTo yiveTal auTouaTa.



https://www.java.com/en/download/
https://java.com/en/download/help/windows_manual_download.xml

Aopn evoc atrAou Java TTpoyPAUMOTOC

To OvopO TOU apXEioU TTOU KPATAEI TO TTPOYPAUUA

gival X.java (6trou X T0 OVOuQ TOU

TTPOYPAHATOG)

« 2TO TTAPAOEIYUA PAC OVOUALOUUE TO TTIPOYPOAUMUA UAG:
HelloWorld.java

MEoa oTO TTPOYPANMUA JOC TTPETTEI VA €XOUUE HIA

KAQON JE TO Ovopa X.

- class X (class HelloWorld OTO TTAPAOEIYUA UAC)

H kKAaon X Ba TTpETTEl va TTEPIEXEI pIa LEB0OO

main n oTroia €ival To onueio EKKIVNong Tou

TTPOYPAUHATOG HAG

public static void main(String[] args)



-
File HelloWorld.java

,class HelloWorld

' {

public static void main(String args|[])

{

System.out.println(“Hello world!”) ;

To Ovopa Tou .Java apyeiou Kal To Ovopo NG KAAon¢ (TTou
TTEPIEXEI TNV HEBOOO mMain) Ba TTpéTrel va gival Ta idia (av n
KAGon £xel opioTei public)



-
MeTayAwTtTtion — Compiling

H ueTayAwTTION YIVETAI JE TNV EVTOAN javac
e Javac < .jJava apyxeio>

[1.x.
» javac HelloWorld. java

oo Command Prompt - B

r Y 4
I O G'ITOTgAac G EIVGI C:\Users\Panayiotis\Dropbox\Teaching\CSE205-2015\code\code . 3\Hello>dir
il Uolume in drive C is Windows8_0%

I Uolume Serial Number is ECBF-1DT3

6 r] H IO U pvia EVég . C | aSS a ngI’O U Directory of C:\Users\Panayiotis\Dropbox\Teaching\CSE205-2015\code\code.3\Hello

02/25/2015 11:48 PM <DIR>

TTOU 'rrgp|éxg| TOV gv&dpgoo syt hioe "™ 117 fetiokerid. jave
12 Eii?f—j) 138.416.6761.;;4bg;::s free

r
Kw 6 I Ka ( byte CO d e ) C:\Users\Panayiotis\Dropbox\Teaching\CSE205-2015\code\code.3\Hello>javac Hellollorld. java

C:\Users\Panayiotis\Dropbox\Teaching\CSE205-2015\code\code.3\Hello>dir
Uolume in drive C is Windows8_0%
Uolume Serial Number is ECBF-1DT3

Directory of C:\Users\Panayiotis\Dropbox\Teaching\CSE205-2015\code\code.3\Hello

To apxeio HelloWorld.class i

02/25/2015 11:48 PM <DIR> ..
02/25/201% 11:48 PM 426 HelloWorld.class

r
OTO TTAPAOEIYUA HaG

2 Dir(s) 138,416,676,864 bytes free




EKTEAEON - Running

H eKTEAEON TOU KWOIKA YIVETAI JE TNV EVTOAN java
- jJava <Ovoua apxEiou Xwpic etTibepa>

» java HelloWorld ——— Xwpig Kavéva emidepal

Command Prompt

C:\Users\Panayiotis\Dropbox\Teaching\CSE205-2015\code\code.3\Hello>java Hellolloerld
Hello World!

C:\Users\Panayiotis\Dropbox\Teaching\CSE205-2015\code\code.3\Hello>




\class HelloWorld

|

|
R :
| public static void main(String args[]) |
: { :
| // print message |
: System.out.println (“Hello world!”) ; :
: } |
'} |
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = e e e = = = - J



Opicel TNV
KAGON Ovopa NS KAAong

~—— =
\class Helloferid :
{ |
: public static void main(String args|[]) :
: { |
| |
| |
: System.out.println(“Hello world!”); |
: } |
'} :



,class HelloWorld

|

|
R :
| public static void main(String args[]) |
: { :
| |
| |
| System.out.println(“Hello world!”);
: } |
'} |
b e e e e e e e e e e e e e e e e e e e e e e e e e = = = = — = — J

Ta aykioTtpa { ... } opiouv Eva Aoyiko block Tou KwdIKa

* AUTO UTTOPEI va gival pia kKAGon, Jia ouvapTtnon, €va if statement

» O1 pyetaBAnTéc TToU opidouue péoa oe €va Aoyiko block, £xouv
epBereia yéoa oto block

» AvrioToixo Twv tabs otnv Python, edw dev xpeiadlovtal aAAaG gival KaAo
va 1a Baloupe yia va diaBadetal o KWOIKAC TTI0 EUKOAQL.



Opiopo¢ TNG cuvapTNOoNG Mmain

.class HelloWorld | /

' {

public static void main(String args|[])

{

System.out.println(“Hello world!”) ;



Opiopo¢ TNG cuvapTNOoNG Mmain

class HelloWorld
{

public static|void main (String args|[])

{

System.out.println(“Hello world!”) ;

public, static: Ba Ta e€nyriocoupe apyoTepa



Opiopo¢ TNG cuvapTNOoNG Mmain

class HelloWorld
{

public static|void main(String args|[])

{

System.out.println(“Hello world!”) ;

To 11 emMOTPEPEI N HEBODOC
void: H puéBodoc¢ dev ETTIOTPEPEI TITTOTA.



Opiopo¢ TNG cuvapTNOoNG Mmain

class HelloWorld
{

public static void mainkString args|[])

{

System.out.println(“Hello world!”) ;

To 6vopa TNG peBodou
* main: €I0IKN TTEPITITWON TTOU ONUATOOOTEI TO ONUEIO
£KKivnong Tou TTpoyPAaUUATOC.



Opiopo¢ TNG cuvapTNOoNG Mmain

class HelloWorld
{

public static void maindString args([]])

{

System.out.println(“Hello world!”) ;

Opioparta TnG peBoddou
« 'Evag mrivakag atro Strings TTou avTioTOIXOUV OTIG
TTOAPOPETPOUC UE TIC OTTOIEC TPEXOUUE TO TTPOYPAUMA.



H kAaon String

,class HelloWorld |/
{

public static void main (String args|[])

{

System.out.println(“Hello world!”) ;

« String: KAGon 1Tou Xelpietal Ta aA@apIiOunTIKA.
e 2Tn Java xpelaleTal va opioOoOUlE TOV TUTTO TNG KABE

HETABANTAG
« Strongly typed language



class HelloWorld
{

{

System.out.println(“Hello world!”) ;

|
|
|
|
|
|
|
|
|
: public static void main(String args|[])
|
|
|
|
|
|
|
|
|



,class HelloWorld

' {

public static void main(String args|[])

{

System.out.println(“Hello world!”) ;

KaBe evioAn otn Java tTpETTel va TEpPATICEl JE TO |



,class HelloWorld

' {

public static void main(String args|[])

{

System.out.println (“Hello world!”);

MéBodo¢ println:
TuTtrwvel To String AvTIKEIJEVO TTOU
QivVETAl WG OPIoUA Kal aAAAlEl YPAUMNA

AVTIKEIJEVO System. out
Opilel To pevpa £¢6doU




,class HelloWorld

' {

public static void main(String args|[])

{

System.out.println(“Hello world!”) ;

To “Hello World™ eivai éva avTikeiyevo Tng
KAdong String




Programming Style

To ovopa TNG KAAONG EeKIVAEI PE
KEQAAQIO KAl XpNOIMOTTIOIOUUE TNV
— CamelCase ouppaon

:class HelloWorld

|
|
o :
| public static void main(String args[]) |
|
. { :
| |
| |
| System.out.println(“Hello world!”);
|
| } :
| |
'} 2TOiX10N TOU KWOAIKA: |
L-==3 . O eVTOAEG péoa o€ éva block Tou kwdika Eekivave éva tab o pmmpooTtd |

aT1Td TO TTPONYOUMEVO.
» OAeg o1 evioAég o€ €va block gival aTOIXIOMEVES
* Ta dykioTpa gival oToixiIopEva Pe TNV EVTOAN TTou opilel To block




Programming Style: Ovopuarta

Ta ovopata Twv KAGOEWYV GEKIVAVE PE KEQaAQio, T
OVOMATA TWV TTEQIWYV, HEBOOWYV KAl AVTIKEINEVWY ME MIKPO.

[1.x., HelloWorld, position, print
KdTroleg oupBAacelg GeKIvOUY Ta OVOUATA TTEDIWY PE " yIa
va ¢exwpidouv atro TIC HEBOOOUC

[1.X., position
XPNOIUOTTOIOUME OAOKANPES AECEIS (KOl OUVOUAOHOUG TOUG)
yia Ta ovouarta
- Agv mreipddel av Byaivouv peyaia ovouaTta
XpnoiyoTtrolouue 1o CamelCase Style

Ortav yia éva 6vopa €xoupe TTavw aTro pia AEgn, TIG CUVEVWVOULE Kal
OTO ONMEIO CUVEVWONG KAVOUUE TO TTPWTO YPAMWMA TG AEENG
KEPAAQio

printName ox1 print_name
XpNOoIYoTToloUUE Ke@oAaia Kal ‘" yia TIC oTaBepEc.
M.x., PI_NUMBER




