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1. Eicaywyn

H paydaia e¢dmAwaon Tou Internet kar tou World-Wide Web dnuiotpynoav tnv
avAaykn vEwv TPOTTWV avaTtuéng Kai dlavounig Tou AoyiopikoU. O1 atraiTrioelg autég odriynoav
aTnv dnuioupyia TNG YAwaooag TTpoypauuartiopol Java, ammd tnv etaipia Sun microsystems ™
H Java oxedldoTnke PE OKOTTO TNV QVATITUEN €QAPUOYWV TTOU Ba TPEXOUV O€ ETEPOYEVH
OIKTUOKG TTEPIBAAAOVTO.

H Java éxel Ta akéAouBa XapakTnPIoTIKA
o AVTIKEINEVOOTPAPNG (OPOIOTNTEG EVIOAWY HE T C++).

e Anuioupyio avegdpTnTwy €Qapuoywyv kol applets (applet =  mpoypdupata  TTOU
mepIAappavovral oe HTML ogAideg kai ektehouvTal atrd tov Web Browser).

o Eival Interpreted yAwooa. Autd onpaivel 611 0 java compiler dev TTapdyel €KTEAECIUO
KWOIKA aAAG pia poper weudokwdika (bytecode) 1o otroio amd pévo Tou dev TPEXEI O€
Kapia pnxavr). MNpokeiyévou AOITTOV va eKTEAEOTEl amraiteital n xprion evég interpreter
(=61epunvéa) yia va petatpéwel To bytecode o€ TTPayPATIKO eKTEAéOINO KWwdika. AuTtd TO
XOPOKTNPIOTIKG Oivel Tn duvatdtnTa oTa java bytecodes va utropouv va Tpé€ouv o€
OTTOIOBNTTOTE PNXAVNUA, KATW OTTO OTTOIOdNTTOTE AEITOUPYIKO, QPKED va €XEl EyKATAOTABEI
évag java interpreter. Etriong éva dAAo xapaktnpioTiKO Tou java bytecode egival 1o HIKpO
Tou pEyebog, (MOAIG Aiya Kilobytes). Autd 1o Kdvel 1I6aviKo yia PeTGdoan HEGW TOU SIKTUOU.

o Karavepnuévn (distributed). AnAadn éva Tpdypauua o€ Java eival duvatd va To QEPOUE
amdé 10 OikTUO Kai va 1o Tpé€oupe. ETmriong eivar duvard Ola@opeTiKG KOUUATIO TOU
TTPOYPAUMATOG Va £€pBouv aTTd dIaQOPETIKG Ssites.

e AocQOAAG (secure). 210 OiKTUO Opwg e€AAoxeUouv TTOAAOI Kivduvol yia Tov Xxpnorn -
TTOPOAATTTN pIag SIKTUAKNG €QAPUOYNG, YI' autd n Java éxel oxedlaoTei €101 WOTE va
ehaxioToTrolgiTal n TMOavoTNTa TTPOCROAAG TOU CUCTAPATOG TOU XPNOTN aTTd KATToIo applet
YPOUMEVO VIO TETOIO OKOTTO.

e Eivai multithreaded. H Java umootnpilel eyyevwg Ttnv XpAon ToAMwv threads.
Mpokelyévou va 1o €mMTUXEl AUTG O CUCTHPOTA UE évav eTTeEEpyaaTr], To Java runtime
system (interpreter) uAoTtroigi éva SIKG xpovodpouoAoynTh (scheduler), evw o€ ouoThuata
TToU UTToOTNPICOUV TTOAUETTEEEPYOTia N dnuioupyia Twyv threads avatiBetal oTo AsITOUPYIKO
oloTtnua. ucoikd 6Aa autd gival adparta TOGO OTOV TTPOYPAUMATIOTH OGO Kal GTOV XPHaoTh.

e YmooTnpilel multimedia e@apuoyég. Me autd evvooupe OTI n Java TTapPEXEl EUKOAIEG OTN
onuioupyia multimedia e@appoywyv. Auté emTuyxaveTal 1600 PE TNV €ueNiiag Tng cav
yAwooa 600 Kal PE TIG TTAOUCIEG KAl TUVEXWG EUTTAOUTICOMEVES BIBAIOBAKES TNG.

11 Ta gpyalAeia Tng Java

AkoAoUuBwg TTapouaidfovTal v guvtodia OAa Ta epyaAegia TTou épxovTal e To Java
Java 2 Platform Standard Edition (J2SE), Tn¢ Sun microsystems. H tmrapouca £€kdoon Tng
Java kai Tou J2SE civai n Java 2 ékdoon 5.0.

e javac Eivai o compiler Tn¢ Java. H xprion Tou oto command-line €ivail : javac
<6voua apyeiou>. Edw va onueiwooupue OTI To javac dev Tapdyel éva apxeio ye GAov Tov
KWOIKA, aAAG XwpIoTo apxeio yia kaBe kAaon. Ta apyeia Twv KAGoewv ovopdadovTal :

<o6voua KAaong>.class.

e java Eivai o interpreter Tng Java. H xprion Tou €ivai n €€ng :  java <kAdon>, my Java
myClass kai 6xi java myClass.class.

e javaw (MONO ota Windows 95/NT) Eival TTapopolo pe 1o java e povn tnv dlogopd
o1 dev xpeidletal shell yia va TpEEEL.

e jdb Eivai o Java debuger.

e javah Kataokeudalel C files kai stub files yia kamola kAaon. Autd Ta apyeia civai

atmrapaitnTa 0Tav BEAoupe va UAOTTOINCOUNE KATTOIEG aTTo TIG HEBBBOUG TnNG KAdong oe C,
TTPAYyUa TTOAU GTTAVIO.

e javap Eival o Java disassembler.

e javadoc Eival éva mrpdéypaupa yia autéuarn kataokeur) documentation. Eivalr apketd
XPNOIYO OTNV  KATOOKEUN) BonOnudtwy Kal  TEXVIKWY aAVOQOPWY YIO £QAPPOYEG
OTTOIOUBNATTOTE PEYEBOUG.
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e appletviewer Eivar éva mpdypappua 10 OTTOI0 YOG ETTITPETTEI VO TPEXOUMPE KAl va
xpnoiygotroloupue Ta dideopa applets oe Java. Oi stand-alone e@apuoyég, wotdoo, dev
TpExouv aTov appletviewer aAAd kaTeuBeiav oToV java r] javaw.

1.2 Anuioupyia piag Java epapuoyng

Me Ta ak6AouBa Bruarta YTTopei va Kataokeuddetal pia ave€aptntn Java epapuoyn
(stand-alone application).
AnuioupynaTe To apxeio Tryaiou kwdika HelloWorldApp.java mou va Trepiéxel Tig akoAouBeg
EVTOAEG:

/**

* The HelloWorldApp class implements an application that

* simply displays "Hello World!" to the standard output.

*/

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

System.out.printin("Hello World!"); /Display the string.

}

}

Kavte 1o Compile xpnoiyotroiwvTag Tov Java compiler:
javac HelloWorldApp.java

O compiler Ba dnuioupynoel To apxeio HelloWorldApp.class

EkTteAéoTE TNV eQapuoyn KaAwvTtag Tov Java interpreter:
java HelloWorldApp

Oa d¢eite 0TV 086vN oag 1o pAvuua "Hello World!"

1.3 Anuioupyia evég Java Applet
Me Ta akéAouBa BAuaTa PTTopei va kataokeudletal pia Java applet.

AnpioupynoTe To apxeio Tryaiou kwdika HelloWorld.java 1mou va trepiéxel Tig akdAoubeg
EVTOAEG:

import java.applet.Applet;
import java.awt.Graphics;

public class HelloWorld extends Applet {
public void paint(Graphics g) {
g.drawString("Hello world!", 50, 25);
}
}

Kavte To Compile xpnaoiyotroiwvTag Tov Java compiler:
javac HelloWorld.java

O compiler Ba dnuioupynoel To apxeio HelloWorld.class

Anpioupyrote To HTML apyxeio Hello.html 1Tou Ba kaAei To Applet. To apxeio autd Ba péTel
va BpiokeTal aTo idIo directory e 1o apxeio HelloWorldApp.class.
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<HTML>
<HEAD>
<TITLE> A Simple Program </TITLE>
</HEAD>
<BODY>

Here is the output of my program:

<APPLET CODE="HelloWorld.class" WIDTH=150 HEIGHT=25>
</APPLET>

</BODY>

</HTML>

®opTwoTe To HTML apyeio o€ katroiov Java-enabled browser 1rx Tov Internet Explorer kai 8a
Ocite 1o ammoTtéheopa "Hello World!" yéoa atré Tov browser.

1.4 XpnRoipeg digubuvoeig Internet yia Tnv Java
KAgivovtag 1o Kepahaio auTtd Trapabétoupe kAtoieg dieubBuvaelg Tou Internet TTou TTapéxouv
TTANPOYOPIESG Kal XPAOIPES 0ONYiES yia TN YAWooa TTpoypauuaTiouoU Java.

Java Tutorial:

http://java.sun.com/docs/books/tutorial/
Mepiéxel avaAuTikG eKTTAIOEUTIKO UAIKG Kal EVOWPOTWHEVA TTapadeiypata yia OAa Ta Béuata
NG YAwooag. MTTopeite va ava@épeaTe e autd OTTOTE XPEIACETAI VA AVTANOETE TTEPICOOTEPES
TTANPOPOPIEG OXETIKA UE KATTOIO BEUA TTOU AVAPEPOUV Ol ONUEIWTEIG.

Java API :

http://java.sun.com/j2se/1.5/docs/api/index.html
MoAU xprioiun dieUBuvon TTou gival OKOTTIUO VA ThV €XETE AVOIKTH OTAV TTPOYPAUUATICETAI OF
Java. lMepiéxel To Application Programming Interface tng Java (Java API) dnAadr 6Aeg NG
kKAdoeig Tou d1abéTel n Java opadoTtroinuéveg avaloya e TIG AEITOUPYIEG TTOU TTPOCYEPOUV OF
evoTNTEG (TTOKETA), TNV TTEPIYPAPH TNG AsiToupyiag k&Be KAGONG KABWG Kal Twv HEBGBOUG TNG.

Java Platform:

http://java.sun.com/j2se/1.5.0/download.jsp
H Java mAat@oppa pe 1o gpyalcia TTou avagépbnkav otnv mapdypago 1.1. Eival T10
EKTEAECIUO TTPOYPANMA TTOU TTPETTEI VO EYKATAOTACETE GTOV UTTOAOYIOTH OOG WOTE VA €I0TE O€
Béon va TpoypauuartifeTal o€ Java. TO OUYKEKPIUEVO €KTEAETINO oag eykaBioTd kai To JRE
(Java Runtime Environment) atov Web Browser Tou uttoAoyioTr] cag €dv autd dev €xel on
eykataoTaBei. To JRE divel Tn duvardotnta ato Web Browser cag va ekTeAei java applets.



http://java.sun.com/docs/books/tutorial/
http://java.sun.com/j2se/1.5/docs/api/index.html
http://java.sun.com/j2se/1.5.0/download.jsp
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2. Eicaywyn OTOV AVTIKEIMEVOOTPAPI) TTPOYPUAMMATIONO

O avrikelgevoaTpa@ng Trpoypaupationds, (OOP - Object Oriented Programming),
givalr IO TTPOYPOUMATIOTIKE]  QIAOCO@ia  OTTWG KAl O TIPOOTAKTIKOG 1 O  AOYIKOG
TTPOYPAUMATIOUNOG. ZUP@wva pe Tov OOP éva rpdypappua AEN atroteAeital atrd ta dedopéva
Kal TOV KWOIKA TTou Ta eTTeCEpyAleTal aAAG aTTd avrikeiueva (objects) Ta OTToia EUTTEPIEXOUV TA
Oedopéva Kal Ta oTroia (avTikeiyeva) avTtaAAdooouv PETalUu TOug TTANPOYPOPIEG Kal unvUPaTa
TTPOKEIJEVOU Va ETTITEUXOEI 0 GTOXOG TOU TTPOYPANMaTOS. [Na TTapddelyua £€0Tw OTI EXOUME Eva
ouoTnua TTou TrepIAapPBavel pia Baon dedopévwy KaBwg Kal user interfaces pe Ta otroia ol
XPNOTEG ETTIKOIVWVOUV Kal aAANAETIOpoUV e Tnv B.A..

Bdon Aedopévov

N

User Interface - 1 User Interface - 2

Ta Uls atéAvouv TIG eVTOAEG TwV XpnoTwy oTnv BA kai TrTapouaidfouv oTtnv 086vn Tig
amavTAoelg Tou AapBavouv. AnAadn 6Ao To TTpdypapua atroTeAEiTal atrd éva avTikeipevo BA
kal 2 avtikeipeva Ul Ta otroia givalr oAdIdIa (aAAG eEuTTNPETOUV AAAOUG XPFOTEG). ZUVETTWG O
KwdIkag mou Ba ypdeape Ba Trepicixe Tov OpPIoUO €vOG avTIKEINEVOU BA, Tov opIouo €vog
avTikelhévou Ul kai Tnv kataokeur evog BA kai 2 Ul avTikeiévwy.

OpoAovyia
O kwdikag 1TTou opilel £va avTikeigevo Aéyetal KAAon (class) Tou avTikeiyévou autou.

H kAGon xpnoigoTroigiTal oav uATEA yia TNV KATAOKEUR TTAVOUOIOTUTTWY avTIYPAQwv -
avTIKEINEVWY. Ta avTikeipyeva - avtiypaga, Aéyovtal oTiypidTutra (instances) Tng KAGong auTrg
KOl N KOTAOKEUN KAl apXIKOTToinon evog atrd autd AéyeTal instantiation.

2nueiwon

To avrikeigevo autd KaB' eautd ecivalr Pia ovioéTNTA OTn UVAMN N OTToia TTEPIEXEI
0edopéva KabBwg Kal PeBGBdOUG HECW TWV OTTOIWV PTTOPOUNE va aAAGEoupEe Ta dedouéva 1 va
ETTIKOIVWVACOOUNE WE TO QVTIKEIUEVO. AvTiBeTa n KAGon cival amAwg éva TTPOTUTIO yia TNV
onuioupyia avTtiypd@wy Tou idlou avTikeipévou. Eivar dnAadn 611 ival o Tutrog Aedopévwy yia
TIG HETARANTEG (OTOV DOUNUEVO TTPOYPAUUATIGHO).

21 Aopn evég rpoypduparog o JAVA

< EIZATQIr'H ETOIMQON KAAZEQN AMNO TH BIBAIOOHKH >
<OPIZMOZ NEAZ KAAXHZ>

<OPIZMOZ NEAZ KAAXHZ>

K.O.K.

Mia atré OAeg TIG KAdoeIig Ba Taifel TO pOAO TNG APETNPIAG TOU TTPOYPAUUATOG, HE
GAAa Adyia Ba eival oav Tnv main() Tng C. AvaAuTikéTepa, Ba avaAdBel va KOTaoKeudael Ta
QVTIKEIJEVA TTOU XPEIAZETAl TO TTPOYPAPUA, PE TN XPAON Twv KAGCEWY TTOU opicape | EPAUE
atré 1n BIBAI0BRAKN. Puoikd Tnv apxik KAGon Ba Tnv utrodeifoupe epeig 6Tav Ba {eKIVOOUPE
ToV interpreter Tng yAwooag.

2HMEIQ3H:  H mapamdvw emeénynon oev ivar amoAUTwe akpifris wotoéoo SIEUKOAUVEI
onuavTika tnv karavonon tne doung evog mpoypduuaroc JAVA.
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2.2 Mia oulATnon OXETIKA JE Ta avTikeipeva otn JAVA

Omwg eimwbnke Kal Tapammdvw Ta avTIKEPEVa TTeEPIEXOUV dedOUEVA Kal TTAPEXOUV
pEBSGSOUG yia Tnv eTeepyaaia Twv O€B0UEVIWV QUTWYV KABWG Kal yia TRV ETTIKOIVWVIa pe GAAa
avTikeigeva. Ag euabuvoupe Aiyo TTEPICCOTEPO OE AUTEG TIG EVVOIEG.

Kot apxnv 1a dsdouéva ptropei va gival GAAa avTIKEiyeva TTou TTEPIEXOVTAI HECA O€
éva GANO avTIKEiueEVO A PTTOPED va gival KOIVEG HETARANTEG OTTWG TIG yvwpiloupe atrd Tv C Kal
Tnv PASCAL. Tig peTafAnTéG KAl Ta avTIKEIYEVa auTd Ta KaAoUue 1Tedia 1y instance variables
TOU QVTIKEIMEVOU.

2¢€ auTd To oneio va TTapatnprioouue 0TI pia KAGon poiddel he éva structure g C 10
OTTOI0 WTTOPEl va TTEPIEXEI KOIVEG METABANTEG 1 WETARBANTEG TTOU TIPOéKUWav atrd GAAa
structures.

EmAéov pia kKAGon (1 éva avTikeipevo) TTepIEXEl Kal HeEBOBOUG yia TNV ETTIKOIVWVia

TOU UE ToV £€w KOowo, dnAadr Ta AAAO QvTIKEIPEVQ.
O1 pyéBodol autoi uAotToloUvTal oav ouvapThoelg TTapouoleg pe autég g C. Otav Aoimmov
KATtTol0G B€Ael va ¢ntroel KATI atro €va avTikeipgevo, () evaAAakTIKG va oTeilel éva pyfvupa -
aitnua), dev €xel Topa va KAAEDEl - eKTEAEOEN Tnv avTioTolxn PEBOdO Tou avTikelpyévou. Auto
yiveTal TToAU aTTAd wg €EAG :

<AVTIKEINEVO>.<uEB0BOG>(<AIOTA TTAPAPETPWV>);

M.x.
mycar.startEngine();

AuTtd TO OXNAPa pag Buuilel TTOAU Tov TPOTTO TTPOCPRACNG O pia PETABANTA TTOU
mepIExeTal o€ éva structure Tng C. ETriong va onueiwooupe Ot pia péBodog utropei va KaAei
GAAeG pEBBDBOUG Tou idlou avTikelévou A va emegepyddletal Ta edia Tou. Puoikd ptTopei va
KOAEi Kal peBOOOUG EEvnv avTIKEIEVWY EQOOOV £XEI KATTOIOV OEIKTN O€ auTd.

ZHMEIQ>H

Edw eidape éva ToAU otroudaio xapaktnpioTikd Tou OOP. Auté gival To va utropei va
Kpatd Ta dedopéva Tou Kpu@a atrd Ta GAAG avTiKeipeva aAAd Kal va TTpoc@Epel HeBOdOUG e
TIG OTTOiEG PTTOPOUV GAAQ QVTIKEIUEVA VA ETTIKOIVWVOUV Kol va oAAnAemdpouv padi Tou.
EmmAéov o kwdIKag TTou UAoTToIEl auTég TIG PEBOBOUG gival AyvwaoTog o€ GAAEG KAATEIG 1)
QVTIKEIPEVA.

‘Eto1 €xoupe Tnv dnuioupyia evédg interface emkoivwviog avegdptntou amd Tnv
uhoTroinon Kail TNV E0WTEPIKN dopunA Tou avTikeipévou. Autd Aéyetal implementation hiding mou
eival yia yopor| data abstraction.

“YoTtepa atrd TA TTAPATTAVW PTTOPOUMNE va OOUME TTWG OPICOUME Eva QVTIKEIMEVO ) PE
AAAa AGyIa TTWG opifoupe TNV KAGGN Tou.

2.3 Opiopdg KAdoswv otnv JAVA

Mia kAdon Tng java poidlel apketd pe €va structure Tng C. AnAadn €xel TNV akdAoubn
ooun :

class <class_name> {
<data_type or class_name> <variables or objects>;

<returned type> <method_name> (<parameter list>) {
<method body>

}

<data_type or class_name> <variables or objects>;

<returned type> <method_name> (<parameter list>) {
<method body>
}
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K.O.K.
}
M.x.
class Apple {
int num_of_vitamins; // medio
int countVitamins() { // ué6odog
return num_of _vitamins;
}
Vitamins v1, v2, v3; // media

Vitamin getVitamin(int num) {  // ué6odog¢
return ....;
}

}

To num_of vitamins eival yia koivr] yetafAnTtr TUTTOU int. ZXETIKA PE TOUG TUTTOUG
Oedopévwy Twv Kovwv PeTaBAnTwy Tng java (1 int, float, char kATT), 6a piAfnoouue Aiyo
apyotepa. AvtiBeta 1o Vitamins eival dvopa piag kKAGong kai ouvettwg 1a vi1, v2, v3 Ba civai
avTikeiyeva NG kKAdong Vitamin A kaAUTepa ava@opég (KAt oav OEiKTEG) OTA AVTIOTOIXO
avTikeigeva. TéAog BAETTOUPE OTI 01 HEBODBOI PTTOPOUV VA £XOUV ETTIOTPEPOPEVO TUTTO TOOO
évav atrAd TUTTo edouévwy 600 Kal pia KAGon.

Ceviké

MrtropouUpe va dnAwvoupe Ta TTedia Kal TIg HeBOdoug pe oTTola aelpd BEAoupe. Ettiong
MTTOPOUME Va Ta XPNOIPOTTOIOUKE TTPIV akOun Ta dnAwaoouue. QoT6C0 GuVIOTATAl Ta TTEdia va
TOoTTOBETOUVTAI OTNV apPXA TNG KAGONG WOTE 0 KWAIKAG va €ival TTI0 eUavAyvwoTog. AKOUN n
TOTTOBETNON  KOTATOTNIOTIKWY  OXOAiwv  CUPPAAAEl  onuavTik@ oTnv  BeAtiwon  Tng
aAvayvWOoIPoOTNTAG TOU TTPOYPAMUMATOG Kol OIEUKOAUvVEl Tnv diadikagia atmmoo@aApdTwong
(debugging).

class test {
float add2Accumi(float f) { // Add to accumulator.
return (Accumulator += f);
}

float  Accumulator = 0.0; // The accumulator.

}

MNa Toug TUTTOUG dedopévwy (1 primitive types) Tng java, Tnv BIBAIOBAKN KaBWG Kal
yla TIG EVTOAEG (statements) TTou xpnoipoTToioUPe 0TO CWHA TWV HEBOdwWY, Ba YIAoouuE Aiyo
apyoTepa.

24 KAnpovopikétnta (inheritance)

Eival o pynxaviopog ekeivog o otroiog emTPETEl 0€ pia KAGon B va kAnpovounoel
edia kal PeBddoug atrd pia kKAdon A. Aéue 611 n "B kKAnpovopei amd tnv A". Ta avTiKeigyeva
(instances) Tng kKAGong B €xouv Tpoofacn ota dedopéva kal TIG peBOGdoUg TNG KAGong A
XWPIG va xpeiaeTal va Ta EavadnAwooupe. AnAadn gival cav va avTiypdyaue Ta TTEPIEXOPEVA
NG KAdong A oTtnv KAdon B. Akdun, va mmoupe o1 yia va dnAwaooupe 611 n B kKAnpovouei atmd
TNv A XpnoiyotroloUpe Tnv deopeupévn AéEn extends :

‘Eva mmapddeiyya o€ java :

class A {
int a;
void add(int x) {

a +=x;}
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class B extends A {
// Ta ‘a’ kai 'void add(int x) {...}' utrovoouvrai.

int prev;

void sub(int x) {
prev = a;
a-=x;

}

BAétToupe dnAadn OTi oTnv KAGon B dev Eavaypd@oupe ToV KWOIKA TTOU apopd To a
kai 1o void add(int x). Auto yag atmraAAGooel atrd onUAvTIKO TTPOYPANMATIOTIKG gopTO. ETTiong
BAéToupe OTI umropouue otnv B va dnAwooupe véa Tredia kalr peBodoug kal E€Tal va
ETTEKTEIVOUNE TN AEITOUPYIKOTNTA TNG KAGONG aUTAG 0€ axéan Ye TNV A.

Eivar duvaté o1 pébodor tou opifovral otn B va xpnoigotroiotv Tta mredia TTou
onAwbnkav oTnv A Kai va KaAouv Tig ueBddoug TTou opiagdnkav o' autiv (Tnv A). MN.x.

class B extends A {
int square() {

return a*a;

}

void increaseBy1() {
add(1);

}

}

EmmAéov eivalr duvard n kAAon B va petafdAAel kdmmoia ammd ta AdN utTTdpxXovTa
media ) pebddoug. MNa apddeiyua :

class B extends A {
a : float; // AAAaler Tov TUTTO TNE Q.
void add(int x) { // AAMGZer tnv add(int x).
// Auto Aéyerai overriding.
a =a + ((float) x);
print(a);

}

OTwg avagEépeTal Kal oTo TTapdadelyua n HETABOAN KdTToiou TTediou r HeBOdoU, TTOU
kKAnpovounonke amd tnv kKAGon A otnv kAdon B, Aéyetal umepkdAuwn (overriding) Tou
ediou/ueBGdou NG A atrd To avrtioToixo Tedio/uebdédo Tng B.

Mpooécte O6m n pEBodog Tng B TTou KAvel override éxel 10 idl0 Ovoua, AioTa
TTOPAUETPWY KAl ETTIOTPEPOUEVO TUTTO PE auTtrv TNG A. Av dev eival Ta idla TOTE dev £XOUNE
UTTEPKAAUWN OAAG OPIOUO JIag vEQG HEBOBOU.

OpoAoyia

H kA&on B, (Trapayduevn), Aéyetal utTtokKAGon (subclass) Tng A ] Tapaywyn KAdon A
maidi TNG A. H A Twpa Aéyetal uttepkAdaon (superclass) Tng B i Tapdyouca KAGGN 1 TTatépag
NG B. H diadikagia autr) Aéyetail subclassing.

BéBaia amd tnv A uTTOopoUv va TTPOKUWOUV Kal AAAEG KAAOEIG ekTOG ammd Tnv B.
EmmAéov ka1 amé Tnv B ptmopolv va TrpokUyouv  véeg UTTOKAACEIG. AnAadh n
KANPOVOMIKOTNTA dnuIoupyei pia OevOPIKA GUOXETION METAEU TWV KAGoEwV. ..

class A

N

class D class B

N

class C
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210 TTapamavw Tapadeiypa n A cival superclass Twv B kai D. H B ¢ival superclass g C,
emopévwg n A eival superclass kair Tng C! (petaBatikr) 1©16tNTa). Etriong o1 B, D eivai
subclasses Tng A, evwy n C eival subclass 1600 TG B 600 ka1 TG A. Gucikd n C Ba Tepiéxel
Ta 0edopéva Kal Tig peBGdoUG kal TNG A Kail Tng B.

Quoikd OAa 6ca avagipbnkav OXETIKG e To overriding kal T OuvaToTnTa
TpoéoPaong oe edia/ueBodoug Twv UTTEPKAGoEWY I0XU0UV TOCO YIa TOV TTAaTéPa GCO0 Kal yia
TOv TTaTéPa TOU TTaTEPA K.0.K.. AnAadn n C ptropei va del 6Aeg TIg peBAdOUG TNG A Kal QUOIKA
MTTOPEI va Toug KAvel override @' Goov dev TO £xel KAvel n B.

2nueiwon - 1

Ooeg kAdoeig 0ev kAnpovopoUv pntad kamoia AAAn kAdon T16TE uTTovoEiTal OTI
KAnpovopouv Tnv kKAdon Object n otoia Trapéxetal padi ye Tov compiler kai pe Tnv BiBAI0BAKN
ETolwyv KAGoewv (yia 10 KATT). 'ETO1 €XOUPE TO TTOPOKATW OXAMA :

class Object (*)

class Socket (*) | [class InputStream (*) class A
class mySocket class D class B
class C

O1 kAGoeig e aoTepioko (*) TapéxovTal padi ye Tov compiler vy ol kAaoeig A, B, C,
D, mySocket gival opiopéveg atré Tov XpAoTn.

2nueiwon - 2 (o1 yetaBAnTég this kai super)

Otav kdmola  KAAon UTTEPKAAUTTITEI-UETARAAAEl  (overrides) pia  péBodo  TTOU
KAnpovounoe atmd Tnv UTTEPKAAON Tng TOTE TTpoPavwg opiCel pia véa péBodo. O opiouog
QuTAG TNG véag peBOdoU euTTodiCel Tnv subclass atrd 10 va ptropei va kaAei Tnv péBodo TTou
opioTNKE OTNV UTTEPKAAGON TNG. ..

classA{
void doSomething() {
}

}

class B extends A {
void doSomething() {  // "YTrepkaAomrel” (overrides) tnv
........ // doSomething() Tn¢ kAdong A.

}
}
A ol;
B 02;
o1.doSomething(); // KaAeitar n doSomething() tn¢ A.

o02.doSomething(); // KaAgitar n doSomething() tn¢ B.
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Av n kAdon B n kamoia mapdywyn 1ng (1mx n kAdon C) B€Ael va XpnoIPOTIOINCEl TNV
doSomething() Tng A T16TE Oev PTTOPEI va TO KAVEl QUTO GUECT, AAAG POVO e EUPESO TPOTIO,
e@'ooov BERaia n yYAwaoa TTPoRAETTEl Evav.

H java mapéxer évav TéTolo TPOTIO O OToIOG €Xel WG €&ng. KaBe @opd TTou
dnuioupyouue pia uttokAdon B, X Tng A, n yAwooa dnuioupyei autéuarta Tn PeTapAnTn -
OcikTn super n otoia Ocgixvel oTnv utepkAdon tTng dnA Tnv A. 'ETol étav BéAoupe va
KaAéooupe pia péBodo Tng A oTnv otroia €xoupe Kavel override, (Trx Tnv doSomething()), 10T
TNV KaAoUpE wg €EAG :

super.doSomething();

Emiong n java padi ye Tnv super dnuioupyei kai Tnv this n omoia eival pia yeTaBAnTA
(5¢ikTng) TTOU Oeixvel aTo idIo TO avTikeipyevo. To this gival xprioipo oTig €€1¢ dUO TTEPITITWOEIG

&x) Otav pia TTapAUETPOG KATTOIOG PEBOdOU €xel TO idlI0 Ovopa e KATTolo Tedio TNG
KAdong.
class A {
int a;
void set(int a) {
this.a = a;
}
}
B) Ortav éva avTtikeipevo BéAel va dwael €va Oeiktn Tou ag éva AAAo. ‘ETol To delTepo

avTiKEigevo Ba pTropei va KaAei TIg ueBddoug Tou TTPWTOU.

classA{
void make_a_new_object() {
Btmp;
// create a new instance of B and store it in tmp.
// Then give tmp a pointer to you.
tmp.owner(this);
}
}

25 Ymeppdéptwon (overloading)

Mpiv TTEpAOOUPE OTOUG TPOTTOUG dNUIOUPYIOG AVTIKEINEVWY aG OOUUE TO TTAPAKATW
KOMMATI KWAIKA, TO OTTOI0 €ival owaTo.

class number {
int a;

void add(int x) {
a+=x;

}
void add(float f) {
a += ((int) 1);

}
void add(number n) {
a +=n.get_a();

}

int get_a() {
return a;

}
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BAémroupe dnAadn 611 n cuvdpTtnon void add(...) xpnoipotroigital TTOAEG @opég (3)
aAAG KGBe @opd e OIOPOPETIKA AioTa TTapauéTpwy. AUTA N ETTAvVAYXPENCIYOTTOINCN ToU idiou
ovouaTog AfyeTal uTrEpPOpTWON (overloading) Tou ovouaTog auTou.

211 object oriented yAWwooeg €MTPETTETAI O OPIOCUOG Miag YeBOGdOU pe TI idI0 dGvopa
OUo 1) TTEPIOTOTEPES POPEG APKET VA EXOUV DIAPOPETIKEG NiOTEG TTAPAUETPWVY. MNapddeyua :

aMethod(), aMethod(type1), aMethod(type2), aMethod(type1, type2), aMethod(type2, typel).

OAeg o1 mapatrdvw péBodol gival dIapopeTIKEG PETAEU Toug. 'ETOI, KaTd TNV KARoN
MIag peBGdou kaT apxnv €€eT@letal 1o Ovoud TNG Kal £Treita €getddeTal Kal N AioTa Twv
TTAPAUETPWY TNG, 600V a@opd To TTARBOG, ToV TUTTO Kal TN GEIPG TWV TTAPAPETPWY. AUTO gival
Mia Jop®n TTOAUPOPQIGHOU.

2.6 KaraokeuvaoTég (constructors)

KaBe kAaon diabétel TouhdxioTo pia péBodO n otroia ekTeAEiTal KATA TN dnuioupyia
€VOG OTIYMIOTUTTOU TNG, (BnA. Katd Tn dnuioupyia evog object Tng KAGONG autrig). AuTég ol
pEBOoBOI AéyovTal KaTtaokeuaoTEG (constructors) Tng KAGong. ZkoTrdg Twv constructors €ivail n
O€0oEUaN PVARNG VIO TNV KATOOKEUR TOU QVTIKEIMEVOU KOBWG Kal n dIevEpyeEla KATAAANAwWY
apyikotroifoewv. O TTPoypPAPPaTIOTAG UTTopEl va opicel TTOAAOUG constructors yia pia kAdon
aAAd yia Tn dnuioupyia evog AVTIKEIUEVOU (OTIYUIOTUTTIOU) PTTOPEI va KaAéoel povo évav atmod
autoUg. Guaikd n emAoyn ival eEAeUBepN.

Av 6uwg o TTpoypaupaTIoTAG dev opioel Kavéva constructor TOTE N YAWOOQ KOAEi
évav constructor Tng uttepKAGoNg (KAtrolov TTou dev BEAEl TTapapéTpoug) 1 divel pAvupa
AdBoug av dev Bpel K&TToIoV TETOIO.

‘Eva B¢épa 1Tou TrpokUTITEl €ival TO TTWG opifovTal o1 constructors. 2tnv  JAVA
opifovTal OTTWG aKPIBWGS Kal ol aTTAEG EBODOI pe pbévn Tn dlagopd OTI €Xouv To id10 dvoua JE
NV KAdon, 1y :

classA{
int n;
A { // Constructor - 1
n=0;
}
A(int x) { // Constructor - 2
n=x;
}
}

2€ QuTAV TNV TTEPITITWAN oI constructors Eexwpifovtal HETAgU TOUG ATTO TIG AIOTEG TWV
TTapauéTpwy Toug. ETiong, ol constructors dev éxouv emioTpe@oOPeEvo TUTTO, OUTE VOid.
(BAETTe TO TTOPATTAVW TTAPASEIYUQ).

H kaTaokeur evog véou avTiKeIyévou yiveTal wg EAG:

A a,
a=new A();
n
a=new A(5);
SHMEIQYEIZ
1. O constructor pe kevly Aiota TTapapétpwy kKaAeitar default 4 null constructor Tng

kKAdong. Av Aoitrév n kKAGon pag kaAeitar A kal kdtrola UttokAdon Tng (€0Tw) B dev éxel
opioel 81IkoUg TnG constructors 16T1e XpnoipoTroleital o default constructor Tng A.

2. Mia p€60dog evog avTikelgévou (OTIYMIOTUTTOU) Sev UTTOopEi va KaAei Toug constructors.
AuTo gival AoyiKd a@oU TO avTIKEIEVO OeV €XEl AKOUN KATOOKEUQOTEI.
3. Orav évag constructor kaAeital, Tpiv Kdvel omidAToTe GANO KaAei Tov default

constructor TNG uUTTEPKAGONG TOU yia TNV dnuIoupyia KAl apyIKOTToinon Twv Tediwv TTou
kKAnpovopouvTal atmé authy. Puaikd kal o constructor Tng uTTEPKAGONG KaAei €vav
constructor Tng KNG TOU UTTEPKAAONG K.O.K..
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4, O TpoypaupaTioThg PTTopei va opicel katoiov constructor €101 WOTE KOTA TO
instanciation va unv kaAéoel Tov default constructor Tng utrepkAdong aAAd autév TTou o
id10G (0 TTpOYpPANMATIOTAG) BEAEL. AUTO ETTITUYXAVETAI AV GAV TIPWTN EVTOAN Tou constructor
pag BaAoupe Tnv super(....); To super(...) €édw dev TTPOKEITAl yIa TNV YETABANTA super TTou
gidaye TTapatmdvw, (Madi pe Tnv peTaBANTA this), aAAd avTiTpoowTTeUEl KATTOIOV ATTO TOUG
constructor NG uTTEPKAGoNG. Tov TToI0V aTTd auToUg AVTITTPOCWTTEVEl Ba e€apTnOei aTod Tn
ANioTa Twv TTapapéTpwy (Tou super).

5. Emiong 6mwg akpiBwg kaAeitar o super(...) €101 ptmopei va kAnBei kai o this(....) o
OTTOI0G AVTITIPOOWTTEUEl KATTOIOV OTTO TOoug GAAOug constructors TTou opioTnkav oTnv
TpéXouoa KAGon.

H java Tmrapéxel TTpOCOeTEG €UKOAIEG OTNV KATOOKEUN Kal XEIPIOMO Twv strings
(oupBoAooelpég xapakTApwy) Adyw TnG YEYAANG onuaciag Toug oTig epapuoyég. ‘Eva string
oTnv java eival éva avTikeigevo Tng KAdong String, kai £xel OU0 TPOTTOUG KATAOKEUNAG :

String str = new String("Hello, | am a new string!");

n
String str = "Hello, | am a new string!";

2.7 Karaotpopn AvTikeipyévwy (Finalization)

2¢ opiopéveg YAwooeg 6mmwg n C++ kai n Object PASCAL utrooTtnpiletal Kai n
Xprion Twv KaraoTpo@éwyv (destructors) piag KAGong. MNMpogavwg ol destructors givar p€Bodol
TToU TepuaTifouv TNV UTTAPEN VOGS GTIVMIOTUTTIOU TNG avTtioToixng KAdong. Qotdéco otnv JAVA
TO XAPAKTNPIOTIKG autd Ogv utrooTnpifetal agou civar aitia AaBwv. PavracHeite yia
TTapAadelypa o1 dUo OcikTeG Oeixvouv OTO idI0 QVTIKEIMEVO Kal OTI PE XPAON Tou €vOg aTTd
auToug TepuaTiCoupe TNV UTTOPEN Tou avTikelyévou. ToTe 0 AAAog OeikTn Ba dcixvel o dkupa
oedopéva (dangling pointer).

H JAVA 6uwg €xel va avTirapatagel évav AAAO ac@aAéOTEPO TPOTTO VIO TEPUATIONO
(finalization) Tng UTTapPgNng evog avrikelpévou. O TPOTTOG auTdG €xel WG €€AG. To runtime system
NG java €&eTddel katd dlaoTAPATa av yia KAOe avTiKeinevo UTTApXEl TOUAAXIOTO £vag OEiKTNG
o€ auTo. Av dev UTTAPXEl TOTE TO QVTIKEIUEVO €ival axpnoTo (garbage) Kal N YvAuUN TToU KATEXEI
amreAeuBepwveral. Ouwg TTPOTOU Yivel autd KaAeital n néBodog void finalize() n otroia TTPETTE
va TrePIEXEl KWOIKA yia clean-up. MNa TTapAdelyua av TO QVTIKEIUEVO £XEl AKOPO QVOIXTEG
ouvdéoelig oTo OikTUOo TOTE Ba TIG KAgioel. Metd 10 TéAOG Tng finalize() TO avTikEiyevo
KATAOTPEPETAI.

H diadikaoia Tou €vIOTIONOU TOV QVTIKEIMEVWY - OKOUTTIDIWV AéyeTal garbage
collection ka1 0 Pynxavioudg TToU TO TTPAYUATOTIOIEI €ival evowpaTwuévog ato JAVA runtime
system.

2.8 TlpoodiopioTég TpdéoRaong (access specifiers)

Tuxaivel TTOAEG @opég va BENoupe va €xoupe KAtrola dedopéva i pebddoug pag
opatd aTa avTikeiyeva OAwv Twv KAdoewv A va BéAoupe kdTtroia Tedia va givalr opatd uovo
OTA QVTIKEIMEVA TNG TPEXOUTAG KAAON Kal OxI Kal OTIG UTTOKAAOEIG TNG KATT. 2€ OAEG AUTEG TIG
TTEPITITWOEIG XPNOIPMOTTOIOUUE TOuG access specifiers. H ouvraén Twv dnAWCEwV HPE TOUG
access specifiers TTapovTeg yiveral:

<access specifiers> <type or class> <variables>;

<access specifiers> <returned type> <method name> (<param list>) {
<body>
}

O1 access specifiers eival deopeupéveg Aé€eig NG JAVA o1 otroieg kaBopifouv T10
010G Ba £€xel TTPOGRacn, dNAadn To TToI0G Ba PTTOPEI va XPNOIKOTToIET Kal va eTTeEepyddeTal,
TIG uEBBBOUG r/Kal Ta TTEdia TToU £Xouv KATTOIOV TETOIO TTPOCdIoPIoTH. Kat' apxrv ag douue
TTOl0I €ival :
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e public - 2nuaivel 6TI TO ouykekpipévo TTedio/uéBodog PTTopEi va Xpnolgotroindei amod
OTTOIOVONTTOTE, AKOPA Kl aTTO EEVO QVTIKEINEVO.

o protected - Znuaivel 611 TO TTEGiIO/PEBODOG TTOU TO £XEI €ival opaTd POVO OTIG HEBOGDOUG TNG
KAdong auTtAg KaBWwg Kail OTIG UTTOKAGOEIG.

e private - Znuaivel 0TI TO TTEdio/PEB0BOG ival opaTd POvo OTIG PEBGDdOUG auThg
NG KAGONG aAAG OXI OTIG UTTOKAACEIG TNG.
e TiTrOTA - Eivai public aAAG povo yia 1o Tpéxwy package.
Mapadeiyuarta :
class A {
public int a; [l@aiveral atté TTavTou
int b; llpaiveTal o€ 6Ao TO package, TTPOKTIKA TTAVTOU
protected c; [lgaiveral otnv A Kal TNV B
private d; [l@aiveTal yévo atnv A.
public A() {...}

public void add(int x) {....}
void add(A a) {.....}

protected int convert_A_to_int (A a) { return a.getValue(); }

private void who_am_i()_{ System.out.printin("l am class Al!"); }

}

class B extends A {
/' CAN SEE : a, b, ¢, A() via super(), add(int), add(A),
/I convert_A_to_int(A), BUT | CAN'T SEE : d, who_am_i()

}

EmmAéov o€ kGBe TTpdypapua Ba TTPETTEl va UTTAPXEl TO TTOAU pia KAGon dnAwuévn
WG €&NG:

public class A {

}

Autf) n kKAGon (A) Ba cival n ageTnpia Tou TTPOYPAUUATOS Pag, dnAadh auTtAv Tnv
kAdon Ba mpétrel va dwooupe atmdé To command line oTov java interpreter yia va Eekivijoel Tnv
eKTENEON TOU TTpOYpPAaupaTOG. ETTiong 1o dvopa Tou apyeiou PE Tov TTNyaio KWAIKa Ba TTpETTEl
va £xel To dvopa TG KAAoNG QUTAG OUV TNV €TTEKTAON .java, (T1.X. A.java). EmimAéov, n kKAdon
- aQeTNpia TTPETTEl va TTEPIEXEI Kal Pia uEBodo dnAwuévn we €ENG :

public static void main(String args[]) {

..... // To owua Tou Tpoypduuarog ypaeerai edw!

AuTi n péBodog eival oav Tnv main() Tng C.

2.9 Tpotromrointég (Modifiers)

Eivalr deopeupéveg Aégeig Tng JAVA o1 otroieg TTpoadidouv OUYKEKPIPEVES IBIOTNTEG 1
xapaktnpifouv Ta edia/ueBOdoug TTou Ta €xouv. Kat™ apxnv n ocuvtagn éxel wg €ENG :

<access specifiers> <modifiers> <type or class> <variables>;
<access specifiers> <modifiers> <returned type or class> <method name> (<parameter list) {

<body of the method>
}

Eidikd yia Toug modifiers final, abstract ioxUel emiTTAéoV :
final/abstract class <class name> [extends <class name>] {
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O1 o onuavTikoi aTté Toug modifiers gival o1 akdAouBoi :

o final - MNa ta media onuaivel o1 gival oTABEPEC Kal OXI METABANTEG. ZUVETTWG Eival
AMBo¢ va Toug avabéoelg véa TIPR. AvdBeon TIUAG emTPETTETAI PYOVO KOTA TNV
apyikotroinon TG otabepdg otav auth dnAwvetal, 11X final int a = 10; AAG 6y final int a;
a=10; MNa 1¢ pebddoug onuaivel 611 dev PTTopeic va Toug Kavelg override. TéAOG yia TIG
KAAo€IG onuaivel 6Tl Bev PTTOPEIG VO KATAOKEUAOEIG UTTOKAGOEIG ATTO AUTEG.

e synchronized - MNa peBddoug onuaivel 0TI TO QVTIKEIMEVO 16I0KTATNS TNG HEBGDOU
auTAg cival threadsafe. Me aAAa Adyia av KATTOI0G XpnoiyoTTolel auTth Tnv uéBodo ToTE, (UE
XPrion onuaTo@opEa), aTToKAEIEl TNV TAUTOXPOVN XPHON TOU avTIKEINEVOU Kal atrd TpiTov. O
TpiTog Ba TrEPIEVEL HEXPI va eEAeUBEPWOET TO avTIKEIuEVO Kal €TTEITA Ba TO XPNOIMOTTOINOEI
Kal autdg. NMPOXZOXH: av katTolog (TpiTog) BéAEl va xpnoipotroifael Tny idia péBodo evog
dAAou avtikelpgévou, (TnG idlag duwG KAAoNG), dev Ba £xel Kavéva TTPORANUA va To KAvEl
QPKEi va unv XpnoiyoTroigital dn Kail auto.

e abstract- [a pebddoug onuaiver 6T dev Ba uAotroinBouv €dw aAAG O€ KATTOIO
UTTOKAGON, €101 BEV TTAPEXETAI TO CWHA TNG HEBBDBOU {...} aAAG otn B€on Tou Bdaloupe Eva
semicolon (;). Emiong pia kAdon pe éoTw pia abstract pébodo Ba tpétrel va dnAwBei Kai
auTh wg abstarct. Eivar compile-time error va TTpooTTabiocoupE va KATAOKEUAGOUUE (ME
new) pia abstract kKAdon. Avt' autoU Ba TTPETTEl va dnUIoUPYOOUKE UTTOKAACTEIG TTou Ba
Ka@vouv override ae 6Aeg TIG abstract yebddoug.

o static - To medio/puéBodog TTou To €xel eival povadikd yia OAa T OTIYMIOTUTIA TNG
kKAdong. OAa Ta avTikeigeva NG KAGoNG autng €xouv €va TETOIO TTEDI0 OOV KOIVN
petaBAnT. Emiong o1 static petaBAnTtég kai yébodor ptropolv va xpnaoigotroinboulv Kai
XWPIG va KATOOKEUQOTEI KATTOIO QVTIKEIMEVO (OTIYUIOTUTTO) TNG KAGONG. AuTO yiveTal wg
€¢NG : <Ovopa kKAdong>.<static var or method>. MPOXZOXH : o1 static yéBodol dev ptTopolv
va douv ) va aAAGEouv Ta Tedia TTou dev eival static. QoTdC0 TO AVTIOETO €ival ETITPETTTO.
Mia static yé6odog eivail kai n public static void main(String args[]) Tou €idaue TapatTavw,
N oTToia KOAEITAI TTPIV KON KATAOKEUAOTEI KATTOIO QVTIKEIUEVO.

e native - Oogg péBodol dnAwbouv native dev mpémel va éxouv cwpa. QoT1éco O
KWOIKAG Toug Ba TTpéTTel va ypagei oe C kal Ba ouvdebei pe 1o bytecode katd Tnv ekTéAeon
TOU TTPOYPAUMATOG. TNV oUYYpa@r) Tou hative Kwdika fonBd 1o javah.

210 Casting

Omwg oupBaivel kar otnv C €101 kair otnv JAVA eivalr duvatd 1o casting petagu
METABANTWY DIAPOPETIKOU TUTTOU OESOPEVWV i DIAPOPETIKWV KAGoewv. INa TTapddeiyua :

int a;

short b =4;

a = (int) b; /I short -->int  explicit casting.
r 1Ic0duvaua

a=b; /l implicit casting

b = (short)a; //int-->short explicit casting ONLY!

A a;

B b; /I B subclass of A

a=(A)b; /I B -->A;

a=b;

b =(B) a; /I explicit casting is required!

[evikég kavovag

Na Toug atrAoug TuTToUGg dedopévwy To explicit casting eivarl atrapaitnto étav uttdpyel
atTrwAela TTAnpogopiag, yia TTapddeiyua otav ammobnkeloupe évav int (32-bit aképaio) o€ éva
byte (8-bit aképaio).
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MNa 1 kKAGoeIg, (4 KaAlTepa yia TIG PHETABANTEG TToUu TrepIEXouv KAAoeIg), To explicit
casting eivar uttoxpewTikd OTav B¢éAoupye va amoBnkelooupe pia utrepkAdon o€ pia
UTTOKAdON.

211 MeTtaBAnTég - Avagopég

TeAeibvovtag Ba TTPETTEl VA KAVOUUE MEPIKEG TTAPATNEACEIG TTOU A@OPOUV TIG
MeTaBANTEG (TTedia) Twv avTikeipévwy. Ooeg peTaBAnTéG £xouv dnNAwBEl oav PeTaBANTEG evOg
atrAouU TUTTou dedopévwy (int, float,short kKATT) gival akpifwg éTTwg autég Tng C.

int a;

short b;

O1 petapAnTéc Ouwg TTOoU €xouv OnAwBei cav peTaBAnTéG KATOIOG KAGoNG eival otnv
TTPAYUATIKOTNTA OEIKTEG OTOV AVTIKEIUEVO TTOU Toug avaTifetal. Opwg og avtiBean pe 1 C dev
Xpnoiygotrolouvtal ol TeAeoTEG (* & ->) yia va ava@epBoUue oTa avTIKEiheva. AvTiBeTa ol
METABANTEG XpnoigoTroloUvTal Gav va Pnv ATav Oegikteg aAAd cav va ATav 1a idla Ta
QVTIKEIPEVQ.

Emiong va onueiwooupe 61 n JAVA dev emtpémmel TRV aplBunTikh dieubuvoewy N
oeikTwv. MNa mapddeiyua

A a = new A();
at+; /I NAGOZ NI
QoTté0o0
int a;
at+; /I ZQZTO 31611 TO a €dw €ival TUTTOU int Kai OXI

/I ®gikTNG.

MNa va gipaoTte akoun 1Mo akpIeic o JeETaBANTES TTou deixvouv € avTiKeipeva (Trx A
a) dev eival OeikTeG, uE TNV oUUBATIKA €vvola, OTA AvTIKEIMEVA, AAAG avagopég (references -
ref) i xeipioTég (handlers) o1 otroiol dev deixvouv og pia d1eUBuvon TNG WVAUNG OAAG o€
Katroia dopur) Tou runtime system. ‘Etal 1o runtime system éxel 1n duvatotnta va Epel avd
Ao OTIYUA TTOI0 AVTIKEIUEVO QVTIOTOIXEI 0€ KABe PeTaBANTr Kal €101 PTTOPE va KAVEl TO
garbage collection kai Tnv diaxeipion TNG PVARNG ME MEYOAUTEPN OTTOTEAECUATIKOTNTA KAl
ac@aAcia.

TeAeivovtag va TTouue OTI N avagopd null ptropei va avatedei oe peTapAnTéG
QVTIKEINEVWV.

212 TMoAupop@iopog (Polymorfism)

MoAupop@iopudg ivar n duvaToTnTa Jiag peBOdoU va KAveEl DIGPOPETIKEG EVEPYEIEG avAAOya UE
Tov TUTTO TOU QVTIKEINEVOU TIAvw OTo otroio Opd. Eivar n 1pitn Baoiki apxn Tou
QVTIKEIUEVOOTPAPOUG TTPOYPANMATIOHOU.

O1 10101 TTOAUPOPQIGUOU €ival:
e H umrepkadAuyn (overriding)
o H umreppdpTwon (overloading)
o H duvauikr cuoxétion peBoédwy (dynamic method binding)

O1 800 TTPWTEG £XOUV avaQepBEei TTpoNYoUUEVWG, N TPITN @aiveTal 0TO akOAouBo TTapddelyua:

YtoBéoTe 6T Tpeig uttokAdoelg (Cow, Dog kal Snake) €xouv dnuioupynBei XpnoIPMOTTOILWVTOG
TNV agnpnuévn (abstract) kKAdon Animal, ye k&0 pia atrd TIG 0TTOIEG VA UAOTTOIET TNV BIKA TNG
péBodOo speak().

public class AnimalReference

{
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public static void main(String[] args)
Animal ref; // set up a reference for an Animal

/I make specific objects
Cow aCow = new Cow("Bossy");
Dog aDog = new Dog("Rover");
Snake aSnake = new Snake("Earnie");

/I now reference each as an Animal
ref = aCow;
ref.speak();
ref = aDog;
ref.speak();
ref = aSnake;
ref.speak();

}

MaparnproTe OTI av kal n KAfon Tng peBodou speak() €yive oe avagopd TUTTOU Animal, To
TTPOYypappa PUTTopei va amo@aveei yia Tnv owoTh péBodo (avaAoya Pe Tnv UTTOKAGGN) Kal TOV
XPOVO ekTEAEONG. AUTO ovopddeTal duvapikh cuoxETion peBodwyv (dynamic method binding)

213 Ailaouvdéoeig (Interfaces)

Mia O&lacuvdeon(interface) opilel €vav TpOTTO CUUTTEPIPOPAG TTOU UTTOPEl  va
uloTtroinBei atrd otroladnTToTE KAdOT. AnAwvel éva cUVOAO HEBOBdWY aAAG Sev TTPOCPEPEI TV
uloTtroinon Toug. Autég o1 uéBodol BewpouvTal aUTOUATA EIKOVIKEG KAl OTTOIAOATTOTE KAGCN
uAoTrolei To Interface TTpétTel va dwaoel Kal uUAoTToinan yia 6Aeg TI¢ peBddoug Tou. O AdyoG yia
Tov oTroio utrdpyouv Ta interfaces cival 0TI KABe KAGon PTTOPEl va €xel JOVO Wia UTTEPKAGON
aAAG ptTopei va ulotroifoel areipo apiBuod interfaces.

‘Eva interface poiddel pe pia abstract kAdon aAAG €xel TIG €€1G onUAVTIKEG SIOPOPEG:

o ’Eva interface dev ptropei va mapéxel uhotroinon yia Kapia p€Bodo Tou

e  Mia kAdon utropei va uhotroijael TToAAG interfaces aAAG va kKAnpovounael pia
pOvo KAGaon

e ’'Eva interface dev eival pépog TnG lepapxiog kKAdoewv Tng Java kai €101
AOXETEG METAEU TOUG KAAOEIG UTTOPOUV va TO UAOTTOIOUV.

‘Eva interface ptropei emiong va Tepiéxel oTaBepEG 0TOV OPICHO TOU I va KANPOVOUEi
atd aAAa interfaces kal opieTal YEVIKA PJE QUTRA TNV JOP®N:

public interface Imyinterface extends Isuperinterface1,lsuperinterface?2,... {
final String One ="One”;
final String Tow = “Two”;
public void method();

Ymdapxel n ouppacn Ta ovépata Twy interfaces va gekivave pe 1o KepaAaio ypauua |
OAAG auTtd dev €ival UTTOXPEWTIKO Kal UTTAPXEI MOVO yia dieukOAuvan. OAeg ol oTaBepég
BewpouvTal autopata public, static, kai final vy 6Aeg o1 p€Bodol BewpouvTal autéuaTa public
kal abstract. K&moiol access modifiers dev gival duvatd va XpnoiyotroinBouv TTapadeiyuaTog
Xapiv ol private kai protected.

H xpnoiyétnTa Twy interfaces Ba @avei pe 10 TAPAKATW TTAPADEIYUA. OEWPUWVTAG OTI
BéAoupe pia kKAAon n omoia eival Tautdxpova applet kai thread kair dedopévou OTI dev
MTTOpOUUE Va £XOUME TTOAAATTAR] KANPOVOMIKOTNTA Ba gixaue KWAIKA oav auToy :

public class MyThreadedApplet extends Applet implements Runnable {
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To Runnable interface pag emTpémmel va €xoupe TNV A€IToupyikoTnTa €vog thread
XWPIG va gipaoTe avaykaopévol va kKAnpovopoupe atrd Tnv kKAaon Thread. MNepioadtepa oT10
KepdaAaio yia Ta threads.

Eivar duvatdév va opicoupe gav TUTTO TTAPAPETPOU O€ ouvapTtnon éva interface.
‘Exovtag aAI To Runnable interface uttéwn Ba ptmopoloape va EXOUpe pia ouvaptnon

public void Method (Runnable mythread,String S, double d) {

-

OTtroiadATTOTE KAGON TTOU UAOTIOIET dueda n €uueaa To interface ptTopei va repaoTei
WG TTAPAUETPOG O€ auTh TNV PEBOdO.

‘Eva onuavTiké onueio kKatd Tov opioud Twv interfaces eival 611 6tav BéAoupe va
TTpoaBEcoupe AsITOUpyIKOTNTA TTPOCBETOVTAG KAl GAAEG peBOdoUG o€ éva interface Ba TTpéTel
va BupopaoTe TTwg OAEG o1 KAGOEIG TTou TO UAoTroloUv Ogv Ba ptropouv va xpnoipotroinfouv
MéXpl va TpooBéooupe o€ KABe pia amd autég Tnv uAoTroinon Twv vEéwv PEBOdwWV Tou
interface.

2.14 TMNoakéra (packages)

KAdoeig auva@oug AcitoupyikOTnTag opadoTroliouvTal o€ TTakéTa (packages) Ol
kAdoeig Tou idlou TTakéTou BpiokovTal aTo idIo directory. 'Eva TTaKETO €€l TO i010 dvopa JE TO
6vopa Tou directory oTo otT0i0 aTTOBNKEUOVTAI OI KAATEIG TOU.

H dAAwon Tou TTAKETOU GTO OTTOI0 AVAKEI Jia KAGOT yiveTal oTnv apxn Tou TTnyaiou
KWOIKA TNG KAGONG:
package <packageName>;

KAdoeig evowpatwuéveg ota packages TmpocapTwvTal GToV KWOIKA GAAWV KAGGEWV
ME TN ORAwaon
import <packageName>.<className>;

Mapadeyua:

Folder 1
All.java

— Al2.java

[IARAwGoN oTov KWwdIka TNG kKAdong A11.java
//6T1 avrikel oTo package Folder1:
package Folder1;
class A11
{ Class Implementation.....}

[IARAwGoN oTov KWwdIKa TNG KAdong A12.java
/1611 avrikel oTo package Folder1:
package Folder1;
class A12
{ class implementation...... }
Mapadelyua?2:
Folder 2

— ~ A2l java

— A22.java
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[IARAwonN oTov KWwdIka TNG KAdong A21.java
//6T1 aviikel oTo package Folder2:

package Folder2;

class A21

{ Class implementation}

/IAAAwoN aTov KWOIKa TNG KAAong A22.java

//6T1 avikel oTo package Folder2

/[ka1 TTPOCGPTNON O€ AUTHV Tou KWAIKA TNG KAdong A11.java
package Folder2;

import Folder1.A11;

class A22

{ Class implementation}

18
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3. TUTtro!I 5eOONEVWYV - EVTOAEG - TEAEOTEG

3.1 Totro1 dedopévwy otnv JAVA

O1 10TT01 6edopévwyv otnv  JAVA gival oav autoug Tng C pe povn diagopd o1 TO
MEYEBOG Toug (o€ bytes) eival yvwoTo Kai id1o o€ 6Aeg TIG uAoTToIROEIG TNG JAVA.

TUmog Ovoua MéyeBog
Byte Byte 8-bit signed, -128..127
Short Short 16-bit signed
Int Aképaiog 32-bit signed
Long EKTETAPEVOS OKEPAIOG 64-bit signed
Float TTPAYHATIKOG (KIVNTAG. 32-bit signed
UTTOOIACTOANG)
Double OITTANG akpifeiag 64-bit signed
Char unicode character 16-bit
Boolean Boolean true or false

3.2  AvayvwpioTiKd, literals, ox6Aia, S1aXwpIoTEG

Ta avayvwpioTtikd otnv JAVA egival otroiadrirrote akoAoubBia Twv Xapaktipwv A..Z,
a..,z,0.9, ,$, nomoia ekiva pe XapaAKTAPA YPAUUa (KepaAaio A HIkpd) A _ N $, aAAG OxI pe
wneoio (0..9). Etiong dev BewpolvTal avayvwplioTikéG ol deoueupéveg Aégeig TG JAVA.

Ta literals otnv JAVA ¢gival TTOAWV TUTTWV, TTX apIOUNTIKA, AOYIKA, XOPOKTAPWY KATT.
Mepikd TTapadeiypara gaivovTal TTapakdaTw :
Integer literals (akaipgol apiBuoi)

324 /I decimal

0xABCD /I hexadecimal

032 /I octal

2L /[ long decimal integer

Float point literals (TrpayuaTtikoi api@uoi)
3.1415 // float

3.1E12

1e12

2E12

2.0d or 2.0D /l/double
2.0f or 2.0F or 2.0 [ffloat

Boolean literals (Aoyikd dedopéva)
true, false /I boolean

Character literals (xapakTtipec)

continuation <newline> \ /I character literals
new-line NL (LF) \n
horrizontal tab HT \t
back space BS \b
carriage return CR \r
form feed FF \f
backslash \ \\
single quote ' \'
double quote " \"
octal bit pattern 0ddd \ddd
hex bit pattern Oxdd \xdd

unicode char Oxdddd \udddd
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X
l\nl , |\23|, Ial

String literals (ZupBoAooeipé

\\ the empty string
ll\llll

"This is a string"

"Thisis a\

two-line string"

Ta oxoéhia atnv JAVA utrodnAwvovTal Je TPEIG TPOTTOUG.

1. Me {euyog amo /* kail */ 6Tmwg otnv C.

2. Mg /] 61Tou TO Keipevo atrd 10 // €wg To TEAOG TNG TPEXOUCOS YPAUHAS Bewpeital wg axOAIo

3. Me Celyog /** kai */. AuTo gival TTavouoIGTUTTIO WE TO /* Kal */ aAAG XpnoigoTroigitTal aTmd 1o
javadoc yia dnuioupyia documentation.

AlaxwpioTiKG (separators) otn JAVA givail o1 XapaKTrpES :

+ -1 % "&* | ~/><

({12, .=

kai etriong 10 Kevo (SPACE), o opifévTiog atnhoyvwpovag HT 1 \t, n aAAayn vpapung LF A \n
KaBwg kal Ta gxOAIa.

3.3 TeAeoTég

O1 apiBunTikoi TeEAEOTEG gival ol akdAouBor:

O1 ouoxeTIoTIKOI TEAEOTEG €ival o1 akdAouBor:

TeAeoTnC

Mepiypaen

+

Mpbéobeon

Agaipeon

*

IMoAAatTAaciaopog

/

Algipeon

%

YTroAoitro

A

Yywon o€ duvapun

TeheaTig Meplypapn
<= Mikpo6TEPO A i00
< MikpoTEPO
>= MeyaAUTepo A i00
> MeyaAuTepo
O1 TeAeOTEG 100TNTAG €ival 01 akOAouBol:
TeheaTig Meplypapn
1= Avico Je
== loo JE ==
O1 Aoyikoi TEAEOTEG gival o1 akdAouBol:
TeheaTig Meplypapn
&& KAI (AND)
1 H (OR)
! OXI (NOT)




Eicaywyn otnv yAwooa TpoypaupaTioyou Java 21

Toug OUOYETIOTIKOUG TEAEOTEG, TOUG TEAEOTEG 10OTNTAG KOl TOUG AOYIKOUG TEAEOTEG TOUG
ouvavtapge Kupiwg oTis O0pEG eAéyyxou (BAETe TopokdTw). O TTapammdvw TEAEOTEG
XPNOIYOTTOIOUVTAl VIO CUYKPIo€lg PeTalu apiBuwyv. Edv n olykpion eivar aAndrg 101€ TO
atroTéAeopa cival n TP true dla@opeTikG edv gival Weudng TOTE TO ATTOTEAECUA €ival N TIUA
false.

O 1eAeOTAG avTIOTOIXNONG €ival O:

TeheaTig MNeprypagn
= TeAeoTAG
avTioToixnong

O 1eAe0TAG AUENONG Kal O TEAEDTNG pEiwWONG gival o1 akdAouBol:

TeAeoTg MNeprypagn
++ auénon ka1d 1
-- peiwon Katda 1

O1 TeAe0TEG ++ Kal -- XpnoiyoTToloUvTal 6Tav BEAouPE va TTPOoBECOUE 1) VO apaIpECOUNE TO
1 amd pia petaBAnTh. ‘ETol

TO ++a; Ic00UVaEi he To a=a+1;

EVW TO --a; Icoduvayei hue To a=a-1;

O1 TeAeOTEG ++ Kal -- YTTOPOUV va XPNoIPoTToINBoUV €iTe WG TTPOBEPATIKOI TEAEGTEG (ONA. TTPIV
TNV YETABANTA, TTX ++a f--a) €iTe wg YeTaBepaTikoi (dnA. YETA TNV YETABANTA, TTX a++ 1 a--).

v TTapdoTaon ++a n TiuA Tou a auavel TTpIv xpnoigoTroindei n TiuA TnG.
>Z1nv TTapdoTaon a++ n TIuA Tou a audavel apou XpnaIJoTroinBei n Tiun TnG.

Mapdderyua:
‘ETo1 é0Tw OTI TO a I00UTaAl YE 5 dnAadn uttdpxel n dRAwon:

a=>5;
TOTE N dNAWON

b =a++;
Oivel oto b TNV TIPAR 5
VW N dNAwaon

b=++a;

oivel oto b Tnv TR TNV TIPA 6. To a Kal oTIg dUO TTEPITITWOEIG YiveTal 6.

O1 TeAeoTEG QVTIKATACTAONG Eival oI akdAouBol

TeAeoTAg MMepiypoon
+= TeheoTng TPOCHBETNG KAl AvTIOTOIXNONG
-= TeAeOTAG aQaAipeEONG Kal avTIoTOIXNONG
*= TeAeoTnG TTONPOU KAl AvTIoToiXNONG
/= TeAeoTAg dlaipeong KAl AvTioToiXNONG
Y%= TeAeoTAG UTTOAOITTOU KAl avTIOTOIXNONG

To a += b; iIc0duvayei e 10 a = a+b;
To a -= b; Ic0duvayei ye 10 a = a-b;
To a *= b; Ic0duvaei ye 10 a = a*b;
To a /= b; Icoduvapei ye 1o a = a/b;
To a %= b; iIcoduvayei ye 10 a = a %b;

O1 TeAeoTéG TTPAgEWV pe bits eivar ol akdAoubor :
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TeAeoTrg Neplypaen
& AND vyia bit
| OR yia bit
A XOR yia bit
! NOT vyia bit
<< OAigBbnon apioTepd
>> OAigBnon deia

22

O1 Tapatravw TeAeOTEG apopolv TTPAcgeIg o€ TTiTTedO bits.
O1 teAeoTéG &, |, A KOl ~ avTIOTOIXOUV OTIG OTTAEG TTPAgEIS TNG GAyeRpag Boole.
O1 TeAeOTEG >> Kal << TTPOKAAOUV 0AioBnon oTa de€Id KOl OTA APICTEPG AVTIOTOIXA.

‘ETol yia Tapddeiypa €av n peTaBAnTr a gival o duadikdg apiBudg 01101000 ToTe
H dnAwon

b=a>>2;
oivelr atn petaBAnTy b v iwr 00011010.

[MpoTepaIOTNTA TWV TEAECTWV

MpoTepaIOTNTA TEAECTWV
[] Q
++ -- ! ~ instanceof
* / %
+ -
<< >> >>>
< <= >=
—_— !_
&
A
I
&&
L
?:
= op=

O1 TTpoTEPaIATNTA TWV TEAEOTWV MIKPAiVEl KABWG KaTeRaivoupe oTov TTivaka, T 10 *
EXel peyaAUTeEPn TTpOTEPAIOTNTA aTTd TO 1=. ¥¢ mepiTTwon UTTApEnNg o€ Mo TTapAoTaon
TEAEOTWV PE TNV idla TTPpOTEPAISGTNTA OI TTPAEEIS YivovTal atrd aploTepd TTPog BEeEIA.

TéNOG TO op= cival €ENG TEAEOTEG : += = *= [= %= &= |= A= <<= >>=5>>=

3.4 XupBolooceipég (Strings)

XapakTipeS
char c="A’;

O1 oupPorooeipég (Strings) eival akoAouBieg xapakTipwy. Or cupBolooceipég atny Java eival
éva avTikeigeva Tng KAdong String.

Mapdadeiya String:
String ntua=“National Technical University of Athens”;

'H evaoAakTIKG OTTWG €iTTOPE OTO OEUTEPO KEPAAAIO
String ntua = new String("National Technical University of Athens");
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H epgdavion oupfolooeipwy  yiveTalr xpnoigoTroiwviag Tnv péBodo printin() n otroia
TTPAYUATOTTOIE AAAAYT) YPAPMAG META TNV EKTUTTWON

Mapdadelypa ekTUTTWONG:

System.out.printin(ntua); //AAayr ypauung oTnv ekTUTTWON

'H evaAakTIKA

System.out.printin(“National Technical University of Athens”); //AAAQyR ypauung atnv
/I exTOTTIIVOON

MNa v epeavion cupBoAoaelpwy XwpiG aAAGyr YPAPPNAG META TNV EKTUTTWON XPNOIKOTTOIEITAI
n p€Bodog print()

Mapdadelypa ekTUTTWONG:
System.out.print(“National”);
System.out.print(“ Technical ”);
System.out.printin(“ University *);

System.out.printin(“ of ”);
System.out.printin(“ Athens ”);

Mapdadeiypa MKOAANCNG CUUBOAOCEIPWV

String ntuaHMMY = ntua + “ HMMY Department”;

H ocupBoAlooeipd ntuaHMMY Trepiéxel To:
“National Technical University of Athens HMMY Department”.

ATTAéCc u€Bodol oTIC ouuBoAoocelpéc:

‘EoTtw o1 cupBolooeipég s1 kai s2.

Mé£Bodog Evépyeia
s1.length(); Mpoodiopioudg PAKOUG (apIBUOS XapaKTHPWY)
oupBoAlooelpdcs s
s2=s1.toUpperCase(); MeTatpoTtrl cupfoAlooelpds s1 ag kKe@aAaia
s2=s1.toLowerCase(); MeTaTpotty gupfoAooelpds s1 o€ Teld
s2.equals(s1) 2Uykpion cuuBoAoceipwy s1 Kail s2
int a=s2.indexOf(s1); To a mepi€xel Tnv Béon NG s2 oTnv s1
>> OAioBnon detid

3.5 EvtoAég kai Aopég eAéyxou

O1 evTtoAég cival oxedOV TTAVONOIOTUTTEG WE auTég TNG C, pe povn egaipeon o1 otn JAVA
pTTOpOUME va Kavoupe dnAwaoelg YeTaBANTWY Ox1 HOvo aoTnv apxn e€vog block aAAd kai o€
OTTOI00NTTOTE Onueio Tou, apkei n ONAwoN va yivel Tpiv ammd Tn Xprion Tng &v Adyw
peTaBANTAG. Na onuelbooupe €mmiong OTI I0XUOUV OAOI Ol KAvOveG eUBEAEIAG, TOTTIKWV
METABANTWY Kal TTEPACHATOS TTaPAUETPWY (o€ peBddoug) Tng C.
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Ooov, TWpa, agopd TiG dopég pong eAéyxou (if - else, for, while, do - while kai switch),
0l poveg ahAayég TTou €xouv yivel e oxéan pe Tn C eival To 611 oTo if-else, while, do-while ol
EKPPACEIG TTOU ATTOTIWVTAI TTPOKEIYEVOU va yivel AApa i emavaAnyn, Ba TTpémer va gival
boolean ka1 6x1 apIBunTIKES. AnAadn :

while (1) {...}  // EINAI AAGOZ
while (true) {....} // EINAI ZQ3TO
21N ouvéxela Ba TTapoUCIACOUNE CUVOTITIKA TIG BOPEG PONG EAEyXOU TTPOYPAUUATOG TNG Java.

YTtrdpyouv yevikd duo 1idn dopwv eAéyxou porg (control flow):

o  O1 dopég etmAoynG Kal
o O1 dopég eTTavaAnyng

O ak6AouBog Trivakag ouvowilel auTég TIG dOMEG yia Tn Java

Eidog doung eAéyxou pong Aopn eAéyxou porg
Aopég emAoyng if-else

switch-case
Aopég eTTavaAnyng for

while

do-while

Mépa ammd TG eVTOAEG TOU TTIO TTAVW TTivaKa 0 €AEYX0G PONG o€ éva TTpOypappa Java utropei
va peTapepOei kal o€ KATTOI0 GAAO anueio eaitiag TNG TTPOKANONG Wiag e€aipeang. AAAG yia TIG
eCaipéocig (exceptions) kai Toug XelploTéG Toug (exception handlers) 6a pIAooupe o€
emoUEVa pabAuara.

Emriong katrolieg GAAEG evIOAEG TTEpPa aTTO TIG idIEG TIG OOMEG €AEyXOu pong TTou eidape
TTponyoupévwg givai ol: break, continue kai return TTou PETAPEPOUV TO £AEYXO PONG GE GAAQ
onueia Tou TTPOYPAUUATOS. Tnv XPron autwy Twv evioAwv Ba Tn doUue 0Tn CUVEXEIQ.

H Java emTtpétrel Kal Tn XPAoN €TIKETWV aAA& dev utrooTnpidel TNV evioAR goto. Avti auThg
MTTOPOUV Kal HJE TIG ETIKETEG VA XPNOIUOTTOINBOUV 01 eVTOAEG break kai continue.

H doun emiAoync if-else

H evtoAn if pag BonBdel atov éAeyxo piag AoyiKAG €k@paong (TNG ouvelrnkng) kal av eival
aAndng ekTeAoUvVTal pia 1] TTEPICTOTEPEG EVTOAEG EVW) av gival Weudrg dev ekTeAoUvTal. Av ol
EVTOAEG €ival TTEPIOTOTEPEG ATTO Wi TOTE Ba TTPETTEI OI EVTOAEG VA TTEPIKAEIOTOUV avApEoa ATTO
dykioTpa (Ta oTroia OAdOTTOIOUV EVTOAEG).

To ouvTakTIKO TNG EVTOANG if €ival To akdAouBo:

if (ouvOrkn)
EVTOAEG

.X.
if (x!=0) {
System.out.printin("To x dev givai 0");
y = 1/x;
}

H evtoAn if éxel emiong Kal T @pdAon else Pe TNV OTToia ETTPETTETAI N EKTEAECN Wiag opddag
EVTOAWV eVOAAGKTIKG av Oev 1oxUel n ouvenikn. PUoIKA YTTOPOUHE VO EXOUME Kal EPPWAEUNEVA
if dnAadn if péoa oe dAAa if 6oeg Popég BEAOUE.

To ouvTakTIKO NG if eTTaugnuévo pe TN epaon else givai To akdAoubo:
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if (ouvenkn)
OMAda-eVTOAWV-1
else
OMAda-EVTOAWV-2

.X.
if (x!=0) {
System.out.printin("To x dev €ivai 0);
y=1/x;

else {
System.out.printin("To x givai 0");
y=0;

}

H dopn emmiAoync switch-case

OT1av o1 eVOAAOKTIKEG TTEQITITWOEIG TTOU TIPETTEl va eAéyEoupe Pe Tnv if gival TTapa TTOAAEG Kal
a@OPOUV TOV EAEYXO YIA 100TNTA TNG TIUAG MIAG YETARANTAG A MIOG EKPPACNG ME KATTOIEG TIUEG
TrpoTiudTal N switch-case n otroia €xel TNV akGAouBn yevikA HOPYN:

switch (ékppaon) {
case TIuA-1:
€VTOAéG-1; [break;]

case TIUA-V:
EVTOAEG-V; [break;]
[default:
EVTOAEG; [break;]]

}

H switch-case atroTiyd TNV TIYA TG €KQPACNG TTOU EAEYXETAI KAI OTN GUVEXEIQ OIOTPEXEI UE TN
oeIpa OAeG TIG TIEPITITWOEIG TTou divovtal. Av KATTola TrepiTrtwon Ppebei aAndng ToTE
EKTEAOUVTAI OI EVTOAEG TTOU Bivovtal PETA TNV Avw-KATW TeEAgia yI' auTr Tn TepiTTwan. Av
Kapia TTepiTrTwon dev Bpebei aAnBdng 16Te ekTeAeiTal n default TrepitrTwaon av utrdpxel.
Mpoooxn xpeialetal atn xprRon Tou break TTou gival pev TTPOAIPETIKN) AAAG aTTQITEITAI TIG
TTEPICOOTEPEG POPEG, MIA KA AV OEV UTTAPXE! TOTE Ba eKTEAEOTOUV Kal 01 EVTOAEG TIG ETTOPEVNG
TEPITTTWONG (XWPIG va eAeyxBei n TiuR TNG) Kai mMBavwg kKal AAAwv, péxpl va PBpebei 10
€mouevo break ) va TeAsiwaoel n switch-case.

MapodAa autd evOEXETAI VA UTTAPXOUV KATTOIEG TTEPITITWOEIG TTOU autd Ba ATav BOAIKS, OTTWG
Ociyvel To akOGAouBo TUANA KWAIKA TTOU UTTOAOYICEl TIG JEPES EVOG PNVa avAAOya JE TO TTOI0G
prAvag ival (n ipnR TG petaBAnTAS month) kai To av 1o €106 (year) gival dioeKTOo:

switch (month) {

case 1:

case 3:

case 5:

case 7:

case 8:

case 10:

case 12:
numDays = 31;
break;

case 4:

case 6:

case 9:

case 11:
numDays = 30;
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break;
case 2:
if ( ((year % 4 == 0) && !(year % 100 == 0))
|| (year % 400 ==0))

numDays = 29;
else

numDays = 28;
break;

H dopn emavdAnwng for

H evtoAR for eival xprioiun yia TNV emavaAnyn Jiag oeipag eVToOAWY OTav gival yvwoTo €K TwV
TPOTEPWYV TTOO0EG POpES BEAoUpE va eTTavaAn@Bouv. ‘ETol ouvABwg To for eAéyxeTal ammod éva
METPNTA O OTT0i0G PETABGAAETAI ATTO pia apxIKN TIUA MEXP! va EETTEPATEl Pia TEAIKA TIUA. ZTN
for etriong kaBopileTal To TG00 Ba PETARAAAETAI QUTOG O PETPNTAG O€ KABE Bria.

H yevikr gop@n tng for gival n akéAoubn;:

for (apxikoTTOinON; TEPUATIONOG; auénan)
EVTOAEG;

MNa mapddeiyya 10 akdAouBo TuAua Kwdika eugavifel atnv 00dévn Toug apiBuoug atod 1o 1
péxpr To 10:

for (inti=1; i<=10; i++)
System.out.printin(i);

21N @pdon Tng apxikoroinong 1o i dnAwvetal (N euPéAeid Tou eivar Tto for loop) kai
apylkoTrolgital oTo1.

21N @PAcn TOUu TEPMUATIONOU TO i eAfyxetal yia 1o av éxel emepdoel 10 10. Apa o
OUYKEKPIPEVOGS Bpoxog Ba etravaAngBei péxpl 1o i va Eetmepaael To 10.

21N epdaon TG METABOANG To i augaveTal katd 1. Autd anuaivel OTi To | Ba TTapel diadoxIKa TIG
Tiyég 1, 2, ..., 10

2¢ KGOe BAua NG emmavaAANWNg eAéyxetal n TiPA Tou i. Av TO i EetTepdoel 10 10 o Bpodxog
TepuarTieTal, av Oyl augdveral Katd 1 kal ekTeAgiTal Eava n pia kal Jovadikr] EVTOAN auTtoU Tou

Bpoxou.

H doun eravdAnwng while

H evroAj for Trou e€idape Tmponyoupévwg civar KatGAAnAn otav  yvwpifoupe TTO0EG
emavaAqyelg Ba yivouv. Av dev yvwpifoupe TTO0Eg emavaAnyelg Ba yivouv pia KaAltepn
evToAn eivai n while.

H while éxer Tnv akdAouBn yevikr yop®r:

while (ouvBnkn)
EVTOAEG;

H evtoAn i evioAég TTou akoAouBouv 1o while Ba ekTeAeoToUvV 600 n ouvlrkn gival aAnBig. O
Bpoxog dnAadn Ba TeppaTioTei 0Tav n ouvbAkn - TTou gival pia boolean ékgpaocn - yivel
Yeudng

210 ak6AouBo TuAua KWOIKa eAéyxeTal av n TIUA X PpiokeTal yéoa oTo Trivaka numbers.
Kdavoupe dnhadn pia cegipiakr) avalitnon oTta aToixeia Tou Trivaka. Av To aTtoixeio Bpebei n
petaBAnT found yivetal true kai Byaivoupe ammd 1o Bpdxo. Etriong ammd 10 Bpdxo Ba Pyolupe
av eAeyxBouv kal Ta &€ka aTolxeia Tou Trivaka Kai Oev éxel Bpedei akdua TO X.

Béolean found = false;
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int i=0;
while (found && i!=10)
if (numbersJi++] == x)
found = true;

H dopn eravaAnyng do-while

YTdpxouv KATTOIEG TTEPITITWOEIG OTIG OTroieg Ba BéAaue o1 eviOAéG péoa aTo Bpoxo va
EKTEAEOTOUV TOUAGXIOTOV Wia QOPd Kal 0Tn CUVEXEIQ va eAeyxBei N ouvBnkn €£6dou. 2’ auTég
TIG TTEPITITWOEIG TTPOTIUATAI N Xprion TnG do-while avTi TnG while.

H do-while £€xel Tnv akdAoubn yevikA HOpPN:

do
EVTOAEG;
while (ouvBnkn);

21nv do-while TTpwTa ekTEAOUVTAI OI EVTOAEG Kal OTn guvéxela eAéyxeTal n ouvenkn. O Bpdxog
TepuarTiCeTal av n ouvoOnikn Bpebei weudng.
H do-while dev xpnaoipoTroicital TTOAU guxva aAAG €XEI KI QUTHA TIG XPNOEIS TNG.

MNa mapdderypa otav dIaBAloupE XOPOKTHPES aTTO £va apPXEIo WEXPI va DIATTIOTWOOUNE TO

TENOG TOU apxeiou Ba Trpétrel va diafdooupe TOUAAXIOTOV Eva XAPOKTAPA, OTTWG OEiXVel Kal TO
aKOAOUBO TUARHG KWAIKA:

int c;

Reader in;
do {

¢ = in.read();
y while (c 1= 1);

EvroAécg S1akAddwong

H Java éxel tpeig evioAég dlakAGdwang ol oTroieg €ival BOAIKEG O€ QPKETEG TTEPITITWOEIG KAl
IOICITEPA PE TIG ETTAVAANTITIKEG DOWPEG TTOU €XOUNE OULNTAOEL.

O1 evioAég diakhaddwong ival ol: break, continue kai return

Tnv evtoAn break noén tnv idape o€ pia xprion Tng pe Tnv switch-case. Mia akoua apkeTd
ouvnn xpnRon g break gival n xprion tng yia aueon £€060 atrd KAToIo BPOXo.

MNa mapddeiypa n oeipiakf avalitnon Tou gidaue pe 1o while Ba utTopouce va yivel OTTwWG
oTo For.java wg e€Ac:

inti;
boolean found = false;
for (i=0; i<10; i++)
if (numbersJi]==x) {
found = true;
break;

}

H xprion Tng continue péoa oe éva PpoxO TTPOKAAEI TNV AUECN OTTOTIUNON Kal TTAAI TNG
ouvlikng €€ddou. MNa va yivel autd oTig evioAég for kai while o0 €éAeyxog peTa@épeTal OTN
TTPWTN Ypauur Tou Bpodxou evw oTto do-while oTn TeAeuTaia. ZTn oUVEXEIQ ATTOTIMGTAI KAl TTAAI
N ouvBAKN TEPUATIOPOU Kal N eTTavaAnTITIKA diadikagia TeppaTiCeTal fj ouvexiCeTalr avaAoya pe
TNV TIYA TNG ouvenkng (true 1y false) wg ocuvRBwg.
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O1 evioAég break kal continue €xouv kal pia pop®n yia eTikéTeg (labeled break kai labeled
continue) TTou dev Ba gulnTriooupe €dW MIA Kal OTN TTPAEN OI ETIKETEG eV XPNOIYOTTOIOUVTAl
a@ou ol utréhoiTreg dopEG TTou €idape apkouv yia OAeg TIG TMOAVEG XPNOEIG, XwpPig va
gM@aviCouv TTOAAG amd Ta TTpoBAAuaTa TTou TMOAVWG va €U@AVICTOUV PE TNV XPron Twv
ETIKETWV.

H evtoAn return O1aKOTITEI AUEOWG TNV EKTEAEOT TNG HEBODOU PEoa OTNV OTToia BPICKETE KAl O€
TTEPITITWON TToU N PEBODOG ETTIOTPEPEI KATTOIA TIUNA, ETTICTPEQPEI TNV TIUA TTOU BPioKETAlI OTA
oeCiad Tng. O TUTTOG TNG EMOTPEPOUEVNG TIUAG TIpETEl va eival idlog Pe Tov TUTTO-
atroteAéopaTtog TTou dnAwbnke aTnv dAAwaGnN TNG HeBOGdOU.

Z1nv akoAouBn péBodo n evioAn return emoTpéPel €va String TTOU CUYKEKPIPEVA TNV TIKI TTOU

TEPIEXETAI OTNV YETABANTA name. H exTéAean Tng pebddou getName( ) Tepuarifel akdua Kai
av UTTAPXOUV Kal AAANEG EVTOAEG KATW aTTO TNV VTOAN): return name;

public String getName()
{

return name;

Z1nv TTapakdatw PEBodo n evioAn: return interest; TepuariCel TNV YEBOOO Kal ETTIOTPEPEI TOV
aKéPaIO TTOU TTEPIEXEI N METARBANTH interest;

public int calculatelnterest( )

{

return interest;
}
3.6 ivakeg

O mivakeg atnv JAVA dnAwvovTal wg €EAG:
<TU0Tm0G 1} KAGon> [] <ueTABANTA>;

n

<T0mog ] kKAdon> <ueTapANTA>[];
Mapadeiypara

int[] nums;

byte  buff[];

float  matrix[][]; /IAIBIGOTATOG TTiVOKAG

A all;

B[] b;

O1rwg BAETTOUNE O TTivakag dgv dnuioupyeital Katd Tnv dnAwaon Tou (agou AAAwaTE dev TOU
£xoupe TTpoadiopioel To PEyeBog TTou Ba £xel). MNa TNV KATAOKEUR TOU TTiVAKA KAVOUUE Ta €ENG

<uETABANTA TTivaka> = new <TUTTOG A KAAGN> [ <uéyebog> |;
oétou 10 <péyeBog> gival TUTTOU byte, short, int A long.

Mapadeiypata
int[] K;
K = new int[200];
byte  buff[] = new byte[1024];
All a =new A[4];
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float  matrix[][];

matrix = new float[30][];

matrix = new float[0][40]; ... matrix = new float[29][40];
Il MTTOPOUNE Kal aTTEUBEiag va dnAWOOULE:

matrix = new float[30][40];

Ava@opd o€ OTOIXEIO TOU TTIVOKA :
a[2] = 5;
matrix[0][8] = (float) (buff[19] + buff[25]);

Ortav évag mivakag eival peyéboug N 10T€ Ta €ykupa indexes Ba eival amé 0 £wg N-1. Kabe
AAAN TP Ba TrpokaAéoel compile-time r run-time error.

O1 y€BodoI MTPETTETAI VA TTAiIPVOUV 0av OpICUa €va TTiVAKA A va ETTIOTPEPOUV £va
TTivaka. AuTo YiveTal wg €ENG :
int[] give_ints() {

int I[] = new int[3];
0]1=111=12]=7;
return [;
}
n
int give_ints() [1{....}
void get_ints(int[] i) {
i[0] = i[1]+i[2];
}
n

void get_ints(inti[]) { ... }

2& auTo TO onueio va Toupe o1 otnv JAVA évag Trivakag eival éva avrikeipevo. H
KAGonN €vOg TéToloU avTIKEIYEVOU (TTivaka) OnNUIoUPYEITal auTOpaTa aTTé TNV YAWOOoa Kal gival
uttokAdon TnG KAAong Array. AnAadn otav opioupe pia kKAGon, n JAVA opiCel autépata pia
véa kAAdon, (utrokAdon tng Array), n otoia Ba divel TTiVOKEG PE OTOIXEIQ AVTIKEIMEVA TNG
KAdong TTou gpEig opicape.

MPOXZOXH : otav ypagouue int af]; 16TE TO aAvTiKEiyevo - TTivakag Ba gival 1o a.
AvtiBeta 10 oToIxEio a[0], ... KATT Ba givar atrAoi int TTou TTepIEXEl O TTiVAKAG OTTWG AKPIRWG
TOUG EEPOULE.

Téhog kaBe Trivakag Trepiéxel pia PeTaBAnTh length n otroia divel 10 péyebog Tou
Tivaka. AuTr) N HETABANTA XPNOIUOTTOoIEITal WG €ENG :
a.length /In dNAwaon auTr eMOTPEPEI TO PEYEDOG TOU TTiVAKO
if (a.length < 1024){...}
for (int i=0; i<a.length; i++) {
System.out.printin(a[i]);
}
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4, ESaipéoeig (Exceptions)

Otav o¢ éva mpoypappa o JAVA cuufei kamoio AaBog, yia Tapddelyua TTepaOTEi
Katroia AdBog TrapdueTpog, TOTE O KWOAIKAG TToU Ba TO avixveUoel WTTOpEl va eyeiper
(throw=TreTaw) pia e€aipeon! H £yepon e€aipeang Ba €xel WG ATTOTEAECUA TOV TEPUATIONO TOU
thread ato otroio ouvépn 10 AdBog Kkal Ba TuTTWOEI KATTOI0 PAVUua. QOTOCO0 TA TTPOYPAUMATA
MTTOpPOUV va opiocouv xeipiaTéc e€aipéaewv (exception handlers) ol omoiol 6a midvouv TNV
e€aipeon kai Ba @povTifouv WATE TO TTPOYPANMKA va avavAyel atrd To AdBog.

Mepikég ammd TG e€aipéoelig TTpokaAouvTal ammd To runtime system, O6mwg oTnv
TepITTTwaon diaipeong Ye 10 pndév. QoTd00, OTTOINdNTIOTE KAGGN WTTOPEI va Opicel Kal va
eyeipel OIKEG TNG e€aipéoelg. AuTo yivetal wg €€n¢. MNpwTa dnuioupyei (UE new) éva AVTIKEIPEVO
eCaipeong 10 otmroio Ba Tpétrel va givar oTIyMIOTUTTO TNG KAdong Exception 1 kdatrolag
uttokAdong Tng. ‘Emeira pe tnv evioAr throw kai 10 avrtikeiyevo e€aipeong TrpokaAeital
exception. H ektéAean Tou Kwdika Ba dIakoTrel oTnV €VTOAN throw Kai o UTTOAOITTOG KWAIKAG
TToU akoAouBei dev Ba exTeAeoTei. ETriong n péBodog péoa atnv omoia ouveéRn n e€aipeon dev
Ba emoTpéwel KAtTola TIPM. To avTIKEigevo, Twpa, TNG e€aipeang, (N e€aipean oualaaTikd), Ba
000¢ei oTov kaT@dAAnAo exception handler, am' Otmou Kkai ouvexiCeTar n €KTEAECN TOU
TTPOYPAUMATOG. ZTO TTAPAKATW TTapAdEIlyUa @aiveTal TO TTWG ONUIOUPYEITAI KAl EyEipETAl Hia
eCaipean.

class MyException extends Exception {

}
class MyClass {
void oops() {
if (/* no error occurred %) {
Jelse { /; .error occurred */
throw new MyException();
}
}
}

MNa va opicoupe éva xeipioTh e€aipéocwv (exception handler) Ba TrpéTel va kAcicouue
TOV KWOIKA TTOU PTTOPEI va TTPOKaAETEl TNV €€aipean péoa o€ pia evioAn try. Metd tnv try Ba
TpETTEl va BAAoue pia ) epIocdTepeg evTOAEG catch. K&Be catch Ba utropei va mdvel, pia
povo kAdon efaipeong (Trx MyException). Emiong o€ k&Be catch 8a utrdpxel 0 KatdAAnAog
KWOIKAG yia ToV XEIPIOPO TNG e€aipeong. MNa mapddeiyua :

try {
p.a=10;
} catch (NullPointerException e) {
printin("p was null");
} catch (Exception e) {
printin("other error occurred");
} catch (Object obj) {
printin("Who threw that object?");
}

H 1mpwTtn evioAn catch pe TmapdueTpo tou TaIpIdlel oTnv €€aipean Ba eKTEAEOTEI.
‘Emreira 10 TTpdypauua Ba cuvexioel YeTA TIG evTOAEG try/catch. QoTéoo dev gival duvatd n
EKTENEDN TOU TTPOYPANMATOG VA CUVEXIOTEI aTTd TO ONEio OTTOU CUVERN N €€aipean.

O1 XeIpIOTEG €EQIPETEWY UTTOPOUV VA QWAIACTOUV ETTITPETTOVTOS £T01 O XEIPIOPOG VA
yivel o€ TTEPICOOTEPA TOU €VOG anueia. Autd gival XxpAoipo étav o TTpwTog exception handler
O¢ev ptropei va dlopbwael TTARpwWS To AdBog. MNMpokelpyévou, TWPA, va TTEPACTEI O XEIPIOPOS TNG
eCaipeong oTov emopevo, (uwnAoTepou emmTédou), exception handler, 6a Tpémrel va
Xpnoiyotroifooupe v throw kai yia avrikeipevo e€aipeong Ba dwooupe TNV €€aipeon TTou
TMACOUE. ZNUEIWOTE OTI £TTEITA ATTO TO throw n eKTEAEON TOU TPEXOVTOG KWOIKA XEIPIOHUOU
OIAKOTITETAI OPIOTIKA.
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try {
f.open();

} catch(Exception e) {
f.close();
throw e;

}

YTmdpyouv TEPITITWOEIG OTTOU BEAOUPE €va KOPPATI KWOIKA VO eKTEAEITal TTAVTA,
avegdptnta a1rd TO av Ba cuppei KaTTola e€aipean ) Ox1. AUTO TO ETTITUYXAVOUUE UE TNV EVTOAN
finally. To mapakdtw TTapddeyua egnyei Tn xprion Tng.

try {

// do something
} finally {

// clean up after it
}

gival TTapduoIo WE :

try {
// do something

} catch(Object e){
// clean up after it
throw e;

// clean up after it

H evtoAn finally exteAeital akdpa kal 6tav 1o try block Trepiéxel TIG evIOAEG return,
break, continue 1} throw. Na TTapddeypa :

try {
if(@a==10){
return;

}
}finally {
print("finally\n");

}
print("after try\n");

AUTO TO KOpMAT KWdIKa Ba TutTwvEl TTavta 1o uvupa "finally" aAA& 1o urvuua "after
try" yovo otav eivai a I= 10.
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5. Ta Baoikd Twv Applets otnv Java

21nv Java 1a Applets ekteAoUvtal yéoa ammo kamroiov Java WWW Browser. H avag@opd o€ €va

Applet yivetalr og pia WEB oeAida péow evég 1dikou HTML tag. Otav o xprioTng onkwaoel o€

kamroiov Browser pia WEB oceAida 1Tou mrepiéxel kamolo Applet, o Browser «karteuadel 10

Applet ammé Tov Web Server kai To €KTEAEI GTOV TOTTIKO UTTOAOYIOTH.

Emeidn ta Java Applets Tpéxouv péoca atmoé kamoliov Java Browser, £Xouv TO TTAEOVEKTNUA TNG

OounG TTou TTapéxel o Browser: éva uttdpxov TTapdbupo, £VVOIEG YPAPIKWY Kal YEYOVOTWY, Kal

10 interface Tou Ta TepIBAAel. EmmAfov emreidf) Ta Applets ptropouv va kartefouv atmd

OTTOUDATTOTE KAl VO EKTEAOUVTAI TOTTIKA OTOV UTTOAOYICTH) TOU XPrOTHN, UTTAPXOUV TTEPIOPIGHOI

TTou euTrodiCouv Ta Applets va rpokaAéoouv {nuid oTo TOTTKG oUCTAUA OTTWG:

e Ta Applets dev pytropouv va ypdyouyv 1 va diaBacouv GTo TOTTNIKG CUCTNHA OpXEiWV, EKTOG
at1ré KAaTaAdyoug TToU TTPETTEI VO €XEI TIPOKABOPIoEl O TOTTIKOG XPrOTNG.

e Ta Applets utropouUv va €TTIKOIVWVAOOUV PJOVO e Tov Server oTov otroio 1o Applet €ixe
QATTOBNKEUTEI.

o Ta Applets dev utropouv va TpéEouv TTpoypdupaTa TToU UTTAPYXOUV OTO OUCTNPO TOU
TOTTIKOU XPNOTN.

Anuioupywvtag Applets
MNa va dnuioupynBei éva Applet TTpdypaupa, TEETEl va dnuioupyndei pia UTTOKAGGN TNG
kAdong Applet, Tou java.applet TakéTou:

Public class myClass extends java.applet.Applet{

H kAGdon Applet Trapéxel ouptrepipopd TTou emTPETEl oTo Applet Tpdypapua ox1 pévo va
Aeitoupyei péoa otov Browser aAAd va €xel kal duvatotnteg AWT yia evowudTtwaon User
Interface oToIXEiWVY, Blaxeipion yeyovoTwy TIOVTIKIOU Kal TTANKTPOAoyiou, KaBwg Kal
Cwypa@ikAg atnv 08ovn. MapoAo tou éva Applet TTpdypauua PTTopei va atroteAgital atmd
emTTAéoV BonBnTIKEG KAGOEIG, n UTTOKAGON TNG KAGaong Applet gival autr| TTou evepyoTroigi Tnv
ekTéAeon Tou Applet TrpoypdaupaTog.

5.1 Baoikég Asitoupyieg Twv Applets

MNa v dnuioupyia Java epapuoywy, N KAAGN TG EQpappoyng TTPETel va dIabETel Tnv PEBodo
main(). "OTav n spapuoyn apxilel va TpExel, ekTeAeiTal N HEBodog main() n otoia kabopilel
TNV OUMTTIEPIPOPA TOU TTPOYPAUHATOS. AvTIBéTwS oTa Applets TpoypdupaTta  uttdpyxouv
OIAPOPETIKEG AEITOUPYIEG TTOU AVTIOTOIXOUV O€ yeEyovOTa TTOU GUBaivouv Katd Tn dIGpKeEIa TNG
Cwng Tou Applet (TTX. yeyovoTa apxikotroinong, {wypag@IKAG, TTOVTIKIOU KATT). 2e KAO¢
Aeitoupyia avtigToixei Kail kamola péBodog n otroia KaAsital ammd Tov Browser étav éva
yeyovog cupBei. H pyébodol Twv Asitoupyiwy £1a1 0TTWG opifovTal atnv Applet kAdon Tng Java
Oev kavouv TiTToTe. MNa va dwooupe KATTOIA CUUTTEPIPOPA O€ KATTOI0 yeyovog Tng Applet
eQapuoyn Mag TTPETTEl va favaopiooupe TNy PEBODO TTOU QVTIOTOIXEI OTO YEYOVOG (TEXVIKN
method overriding) péoa otnv umokAdon Tng Applet Tou dnuioupynoaue. O1 TTEvTE TTIO
Baaikég uéBodol piag applet givai:

1.

public void init(){

H pébodog auth exTeAeital 6tav n applet epapuoyn kateBaivel GTO TOTTIKO UTTOAOYIOTH yia
ekTéNEaN. H péBodog auth ptropei va repIAapBAavel Tnv dnuioupyia KATTOIWY AVTIKEIMEVWY, TOV
KaBopIouS TTAPAUETPWY, TO POPTWHA EIKOVWY 1) font KATT.

2.

public void start(){
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H péBodog autr) kaAeital apéowg peta tnv init(). H start() kaAeitar emiong 6tav n applet
EQapUOY €iXE TTPONYOUMEVWG OTAPATAOEl TNV eKTEAEOH) TnG. MNa TTapddeiyua pia applet
€QAPUOYA OTOUATA TNV €KTEAEOT) TNG OTAV O XPNOTNG aAAGgel péow evog ouvdéauou HTML
oehida kal Eavapyicel TNV eKTEAEON TnNG OTAV O XPAOTNG yupioel Tiow oTn ogAida Tng Applet
g(papuovﬁg-

public void stop(){

H stop() otapatda Tnv ektéAeon TnG Applet epappoyng kai gival To cupTmARpwua Tng start(). O
XPAOTNG PTTOPEI £TTiOEIS va KaAéoel atmd yévog Tou Tnv stop yia va otaparfoel Tnv Applet
e@appoyn. ZTnv stop() ytropei €miong o xpAoTNg va oTapatd Tnv ekTéAeon Twv Threads Tng
Applet epappoyng (TTpdyua TTou dev yiveTal autépaTta 6Tav auTh OTOUOTA va EKTEAEITAI) Kal va
Ta Eavaapyicel 6Tav auTr apyifel TTAAI TNV EKTEAECH TNG.

4,

public void destroy(){

}

Aiver Tn duvatotnta otn Applet e@appoyn va eAeuBepwoel TOug TTOPOUG TOU CUCTAHATOG TTOU
NG cixav OlateBei (X avTikeipeva, threads kATT.). H péBodog ekTeAcital Aiyo trpiv n Applet
eQapuoyn TTAYel opIoTIKA TNV €KTEAEOT] TNG 1l 6Tav 0 Browser kAgioel. ZuvrBwg n péBodog
auTh dev xpeldleTal va oploTei oTnv Applet epapuoyr| eKTOG aTTd TTOAU €IOIKES TTEPITTITWOEIG.

5.

public void paint(Graphics g){

}

Me Tnv péBodo autrh n Applet epappoyr eu@avigel KAt oTnv 086vn TTX. KEIUEVA, YPOQIKA,
elkoveg. H péBodog autnh kaAcgital o€ dId@opeg TTEPITITWOEIG OTTWG OTav N Applet epapuoyn
apyIkoTroIfTal, éTav PETakIvhTal 0 Browser i TotroBetrTal TTIoW a1rd AAAO TTAPABUPO KAl PETA
épxetal TTAAI utTPoaTd, Otav BéAoupe va Onuioupyrjooude animation omoTe KAl KAAgiTal
ouvexwg. MNa va xpnoiyotroifooupe TNV PEBOOO auTh TTPETTEI TIPONYOUUEVWG N KAGON Twv
YPAQIKWYV va TTepIANgBei oTov kWwdika Tng Applet epappoyng - autd yivetar péow Tng
onAwaong:

import java.awt.Graphics

5.2 AtrAég Applets kai n eicaywyr Toug o€ oeAideg Web

‘Eva mapddeiyua epapuoyns Applet akoAouBei:

import java.awt.Graphics
import java.awt.Font
import java.awt.Color

public class HelloSomeoneApplet extends java.applet. Applet{
Font f = new Font(“TimesRoman”, Font.Bold, 36);
String myname;

public void init() {
myname = getParameter(“name”);
if (myname == null)
myname="Laura”;
myname = “Hello” + myname +

}

LN
L]

public void paint(Graphics g){
g.setFont(f);
g.setColor(Color.red);
g.drawString(“Hello again!”, 5,50);
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i
}
O kwdikag €xel owbei oe éva apxeio pe Ovoua HelloAgainApplet.class otov katdAoyo
[classes.

To HTML apygio mov mepiéyetl v Applet €yet Tov TopoKdaTm KOOK:

<HTML>

<HEAD>

<TITLE>Applet Alignement </TITLE>

</HEAD>

<BODY>

<p>

<APPLET CODE="HelloAgainApplet.class” CODEBASE="classes”

WIDTH=300 HEIGHT=70

ALIGN= LEFT VSPACE=60 HSPACE 10>

<PARAM NAME=name VALUE="Bonzo>

Hello to whoever you are

</APPLET>

To the left of this paragraph is and applet of a small string in re type, set in 36 points Times bold.
<BR CLEAR = ALL>

<pP>

In the next part of this page, we demonstrate how under certain conditions, styrofoam peanuts can be
used as a healthy snack.

</BODY>

</HTML>

To amotéAeopa Twv TTapatTavw oe évav Web Browser 8a  eixe Tnv akdAouBn gugadvion:

O Netscape: Applet Alignment

0,0 To the left of this paragraph
is and applet of a small string
in re type, set in 36 points
Times bold.

-
| iHELLO Bonzo!
L|_|

10 9
6 e
In the next part of this page, we demonstrate how under certain conditions, styrofoam
peanuts can be used as a healthy snack.
2xOAia:

o O kwdikag TG Applet epapuoyng civar karavontog, atifel iowg va avagepBei o1 n
epapuoyn OExeTal wg TIPA aTnv string peTaBAnTA myname Tnv TP TNG TTAPAUETPOU hame
TToU opioTnke péoa ato HTML apyxeio TTou KaAei TNV e@apuoyn.

e H evowpdtwon ot piag Applet epappoyig oe oelida Tou Web yiveral pe 1o tag <APPLET>

e BR CLEAR: To keipyevo 1mmou akoAouBei petd amdé 1o </APPLET> tag kai o BR CLEAR
eavifetal oto emOuEvo KaBapd aploTepd 1 Bei TepIBWpPIo i oTnV €TTOUEVN YPAUMN
avdloya pe TIG TIUEG TTou €xel dnAwbei oto CLEAR (CLEAR=LEFT, CLEAR=RIGHT,
CLEAR=ALL).
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o Méoa ota tags <APPLET> ptropouv va 1TepIAng@Bouv did@opa avayvwpIoTIKA TToU €X0UV
va KAvVouV W Tov TPOTTO eppaviong Tng Applet epappoyng otn Web ogAida:

CODE: AnAwvel To 6voua TnG KAAong TTou Trepiéxel Tnv Applet epappuoyn.
CODEBASE: AnAwvel Tov katGAoyo TTou Bpioketal n KAGon trou TrepiExel Tnv Applet
£Qappoyn.

WIDTH ka1 HEIGHT: AnAwvouv TIG dIa0TACEIG TNG TTEPIOXNG OTTOU TO ATTOTEAECUA
NG Applet epapuoyng Ba eupavioTei.

ALIGN: AnAwvel Tnv aToixion NG Applet epappoyng otn oeAida Web. Maipvel evvéa
TigéG (LEFT, RIGHT, TOP, TEXTTOP, MIDDLE, ABSMIDDLE, BASELINE, BOTOM,
ABSBOTOM). TlNa mapddeiypa n 0RAwon ALIGN=LEFT ortoixiCer tnv Applet
epapuoyn ota aploTepd TNG oeAidag kal OTI Keipevo akoAouBei petd 1o </APPLET>
ypAa@eTal 0TO KEVO TTOU UTTApPXEl OTA DEEIA TNG.

VSPACE kai HSPACE: H kataképugn kal n opiovTia avTioToixa ammdéoTacn o€
pixels TG Applet epapuoyng atmod 10 Keipuevo TTou TNV TTEPIRAAAEL.

PARAM :AnAwvel Tnv Tapduetpo Tou  Oéxetal n  Applet e@apuoyn, oTO
avayvwplaTikd Name opiletal To 6voua TnG TTapauéTpou evwy oto VALUE n miuA TnG.

5.3 Npa@ikd, MNpappaTooeipég Kal Xpwua

H oyxediaon evog avTikelyévou atnyv 08ovn, yivetal yéow peBddwyv NG kKAdong Graphics. OAeg
o1 p€Bodol oxediaong TTaipvouv opicuaTa TToU aPopoUV onueia, ywvieg A apxIK& onueia Twv
QVTIKEINEVWY OTO OUCTNPO CUVTETAYHEVWY HIag applet. To oloTnua cuvTeTayuévwy €XEl TNV
apxr Tou (0,0) otnv apioTeph dvw ywvia. Or BeTIKEG TIPEG TOU X BpiokovTal oTa degId Kal ol
BeTIKEG W TIMEG Eival TTPOG TA KATW.

0,0 »+X
\

+YY

5.3.1 H kAdon Graphics

MNa va xpnoiyotroinBoulv pébodol Twv ypaikwy TG KAaong Graphics Trpétrel o KWOIKAG TNG
va TePIANYBei oTov Kwdika TnG applet epappoyng. Autd yivetal OTTWG ava@épbnke Kai
TTapatTrdvw pe TNV dnAwaon:

import java.awt.Graphics

O1 yéBodol mou TrepIAAauBaver givai:

MéBodol yia oxediaon

drawLine(startX, startY, width, height);
drawRect(startX, startY, width, height);
fillRect(startX, startY, width, height);
drawRoundRect(startX, startY, width, height);
filRoundRect(startX, startY, width, height);
draw3DRect(startX, startY, width, height, boolean value);
fillRect(startX, startY, width, height, boolean value);
drawPolygon(arrayX, arrayY, array length);
fillPolygon(arrayX, arrayY, array length);
drawPolygon(polygon object);

fillPolygon(polygon object);

drawOval(TopCornerX, TopCornerY, width, height);



Ewcaymyn ot yAdoco tpoypoppoaticpod Java 37

fillOval(TopCornerX, TopCornerY, width, height);
drawArc(TopCornerX, TopCornerY, width, height, arcStart, arcStop);
fillArc(TopCornerX, TopCornerY, width, height, arcStart, arcStop);

MéEBodog avTiypa@rg - kKaBapiououU TTEPIOYXWV
copyArea(fromStartX, fromStartY, fromWidth, fromHeight, toStartX, toStartY);
clearArea(fromStartX, fromStartY, fromWidth, fromHeight, toStartX, toStartY);

MéBodol oxediaong XapaKTApwWY

MNa Tnv oxediaon XapakTApwyV aTnv 086vn TTPWTa TTPETTEI VA OPICTEI N YPANKATOOEIPA TTou Ba
xpnoipotroinBei yéow NG HEBOOOU:

setFont(fontObject);

21N CUVEXEIQ Ol XOPOKTAPEG Kal strings Ytropouv va oxediaoTouv péow Tng peBodou:
drawString(aString, atPointX, atPointY);

MéBodog avelpeong TNG YPANMATOOEIPAG
getFont();

Mé£BodoI XpWHATOG AVTIKEIUEVOU
setColor(colorObject);
getColor();

5.3.2 H kAdon Fonts
MNa va xpnoigotroinBolv péBodol Twv ypapuaTooeipwy TnNG KAGong Fonts pétrel o KWoIKAG
NG va TTepIAN@Oei aTov KWdIKa TNG applet epapuoyng. Auto yiverar pe Tnv dnAwon:

import java.awt.Fonts

Me Tov kataokeuaaTr TG KAGong Font dnuioupyriocoupe avTikeiyeva T0tTou Font 6TTwg yia
TTapAdEIyUa:

Font f = new Font(“TimesRoman”, Font.BOLD, 24);
O1 Tiyég TTOU pTTOPEl Vva TTépel 0 TUTTOG TNG YypauuaTtooelpdg eivar Font.PLAIN, Font.BOLD,
Font.ITALIC kaBwg kai cuvduacopuoi autwyv (11x FontBold + Fontltalic).

O1 yéBodol rou TrepiIAapPBavel n kAdon Font givai:
getName();
getSize();
getStyle();
isPlain;
isBold;
isItalic();

MNa TePIcodTEPES TTANPOPOPIEG OXETIKA PE TNV TTOIGTNTA TNG YPAPUATOOEIPAG TTOU opideTal (TTX
Uyog, MAKOG TwV XOPAKTAPWY) MTTOpoUv va xpnoigotroinBouv péBodol NG KAAGong
FontMetrics (BAétre To APl Java Decumentation Tng Sun).

5.3.3 H kAdon Color
MNa va xpnoipgotroinBouv péBodol TG KAdong Color TTpéTmel 0 KWOIKAG TNG va TTEPIANPOEi aTov
KWOIKa TnG applet epappoyng. Autd yiveral pe Tnv dnAwon:

import java.awt.Color

Me Tov karaokeuaoTh Tng KAdong Color pytmmopouue va dNPIOUPYACOUUE  avTIKEiJEVA TUTTOU
Color:
Color c = new Color(redValue, greenValue, blueValue);

O1 Tigég Tou KOKKIVOU, TTPACIvou, PTTAE €ival aképalol TTou kKupaivovTtal atré 0 éwg 255. Etriong
otnv KAGon auti €xouv opioTei oTAvTap avTikeijeva TUTOU Color amobnkeupéva o€
METABANTEG TNG KAGONG, TTOU €MTPETTOUV va TTdpoupe atreuBeiag Color avTikeiyeva Twy TTIO
yvwoTwv xpwpatwy (Color.white, Color.black, Color.lightGray, Color.gray, Color.darkGray,
Color.red, Color.green, Color.blue, Colror.yellow, Color.magenta, Color.cyan, Color.pink,
Color.orange).
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Ta xpwuata Tou Background kai Tou Foreground piag applet epapuoyng kaBopifovtal péow
Twv pHEBBdWV TNG KAGang Applet :

setBackground(colorObject);

setForeground(colorObject);

getBackground();

getForeground();

5.3.4 NMapadeiyyata ypa@IKWwy - YPOUHATOOEIPWY - XPWHATWV

210 onueio autd TTapabéToupe Tov KWOIKA TPIWV £@appoywy applet Tou oxedidlouv oTnv
0066vn a)uia Adutra (TTapddelypa ypagikwy), B)Técoepig TTPOTACEIS OIAPOPETIKOU TUTTOU
YPOUUATOOEIpWY N KABe pia (TTapddelyya YPAPPOTOCEIPWY) Kal y)évav Trivaka atrd
TETPAYWVA TUXAIOU XPWHATOG TO KABEVA (TTAPAdEIYHA XPWHATWV).

A) Mapddeiyua ypa@ikwv
import java.awt.Graphics;

public class Lamp extends java.applet. Applet{

public void paint (Graphics g){
// the lamp platform
g.fillRect(0,250,290,290);

// the base of the lamp
g.drawLine(125, 250, 125, 160);
g.drawLine(175,250,175,160);

// the lamp shade, top and bottom edges
g.drawArc(85,157,130,50,-65,312);
g.drawArc(85,87,130,50,62,58);

// lamp shade, shides
g.drawLine(85,177,119,89);
g.drawLine(215, 177,181,89);

//dots on the shade
g.fillArc(78,120,40,40,63,-174);
g.fillOval(120,96,40,40);
g.fillArc(173,100,40,40,110,180);

B) MNapddseiyua ypappATOTEIpWYV
import java.awt.Font;
import java.awt.Graphics;



Ewcaymyn ot yAdoco tpoypoppoaticpod Java

public class ManyFonts extends java.applet.Applet{

public void paint (Graphics g){
Font f=new Font(“TimesRoman”, Font.PLAIN, 18);
Font fb = new Font(“TimesRoman”, Font. BOLD, 18);
Font fi = new Font(“TimesRoman”, Font.ITALIC, 18);
Font fbi = new Font(“TimesRoman”, Font. BOLD + Font.ITALIC, 18);

g.setFont(f);

g.drawString(“This is a plain font”, 10, 25);
g.setFont(fb);

g.drawString(“This is a bold font”, 10, 50);
g.setFont(fi);

g.drawString(“This is an italic font”, 10, 75);
g.setFont(fbi);

g.drawString(“This is a bold and italic font”, 10, 100);

This is a plain font

This is a bold font

This iz an italic font
This is u bold ftalic fort

N Napdadeiypa XpWHATWY
import java.awt.Graphics;
import java.awt.Color;

public class ColorBoxes extends java.applet. Applet{

public void paint (Graphics g){
int rval, gval, bval;

for(int j = 30; j< (size().height -25); j +=30) //rows
for (int I = 5; I < (size().width -25); I +=30){ // columns

rval = (int)Math.floor(Math.random() * 256);

gval = (int)Math.floor(Math.random() * 256);

bval = (int)Math.floor(Math.random() * 256);

g.setColor(new Color(rval,gval,bval));
g fillRect(T, j, 25, 25);
g.setColor(Color.Black);
g.fillRect(I-1, j-1, 25, 25);

39
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6. Threads

MoAAéEG YAWOOEG TTpOYappaTIoNoU OTTwG Kal N Java diabéTouv gpyaleia yia Tnv ulotroinon
threads ota mpoypdppatd Toug. Autég ol yAwooeg kahouvtal multithreading languages. 2tov
TTapadosCIoKd TTPOYPAUMATIONS OTav  éva  TTPOYPOUMA  EKTEAEITAI OVOUAZETOl process
(S1epyaaia) kai ol eVTOAEG TOU eKTEAOUVTAI OEIPIOKE N pia HETA TNV AAAN pEXPI TO TEAOG Tou. &
QUTA TNV TTEPITITWON UTTOPOUHE VO TTOUUE OTI TO OUYKEKPIUEVO process O100ETel pévo éva
thread Tou exkTeAEl TIG €VIOAEG TOu TIpoypduparog. 2T multithreading yAwooeg
TIPOYPAMMATIONOU MPTTOPOUNE VO OpiCOUPE O€ KATTOIO process va TrEPIEXEl éva 1 Kal
TepIoooTepa threads (ovoudlovtal kai lightweight processes) ol otroieg ekTeAOUV KABE pIa
EeXxwpPIoTA TOV KWAIKa Tou TTpoypdupaTog. Eival dnAadr oav va €xouue TTOAAG processes
TTOU eKTEAOUVTAI TTAPAAANAG HECQ GTO APXIKO process.

6.1 NMNapadeiypa pe Threads

To TTapakdaTw TTPOypauua opilel duo kAdoeig Tnv SimpleThread kai Tnv TwoThreadsTest:

class SimpleThread extends Thread {
public SimpleThread(String str) {
super(str);

}
public void run() {
for (inti=0;i<10;i++) {
System.out.printin(i + " " + getName());
try {
sleep((int)(Math.random() * 1000));
} catch (InterruptedException e) {}
}
System.out.printin("DONE! " + getName());
}
}

class TwoThreadsTest {
public static void main (String[] args) {
new SimpleThread("Jamaica").start();
new SimpleThread("Fiji").start();

}
}

H mpwTtn péBodog Tng simpleThread kKAdong eival €vag constructor Tou d€xeTal WG OpPICUA
éva string. O cunstructor uloTroicital kKaAwvTag évav amod Toug constructors TNG KAGong
Thread 1ou déxeTal wg oOpiopa €va String kar opifel kar To évopa Tou Thread Tou Ba
XPNOILOTTOINOOUNE apyoTEPA.
H emopevn pébodog Tng KAGong €iva n run. H run pmopei va Bewpeibei wg n kapdid evog
thread kai ekei opidovTal o1 eVIOAEG TIG OTTOIEG TTPOKEITAI Va ekTEAECEI TO thread.
H kAdon twoThreads d1a6étel TNV péBodo main oTnv otroia dnuioupyouvTtal duo threads — éva
TTOU TTOU ovopddeTal Jamaica kai €va TTou ovopadetal Fiji. H péBodog main autig Tng KAdong
onuioupyei TTpwTa TO KABe thread kai katdmv apyifel TNV eKTEAEOT) TOU PECW TNG PEBOOOU
start.
To ammotéAeopa atmd TNV EKTEAEDT TOU TTPOYPANMATOG Ba £XEI TNV HOPQN:

0 Jamaica

0 Fiji

1 Fiji

1 Jamaica

2 Jamaica

2 Fiji

3 Fiji
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3 Jamaica
4 Jamaica
4 Fiji

5 Jamaica
5 Fiji

6 Fiji

6 Jamaica
7 Jamaica
7 Fiji

8 Fiji

9 Fiji

8 Jamaica
DONE! Fiji
9 Jamaica
DONE! Jamaica

ZnueiwTéov OTI auTr n £€£0dog dev cival deopeuTikA. Ta duo threads,ue Tov TPOTTO TTOU TA
£XOUME opioel, eV UyXpPOVICovTal O€ Kapia TTEPITITWON PETAEU Toug £T01 KGBE £€000G TTou Ba
epiExel 10 pnvopaTta atmod 1o KaBéva gival duvaTtr. Emeidr o opiopog Tng Tééng Thread yiveral
oTo TTOKETO java.lang TTpérrel KABe TTou TTPOKEITAI va TTPOCBECOUNE TN AEITOUPYIKOTNTA TNG O€
Katroio TTpdypauud gag va KAvoupe import TO CUYKEKPIUEVO TTAKETO

6.2 H uAotroinon Twv Threads

O1 evépyeleg mmou Aauppdvouv xwpa Katd Tnv ekTéAeon evog Thread opifovral OTTwG

avapépape Kal Tapatdvw otn péEBodo run Tou Thread. Metd ammd tnv dnuioupyia kal TNV

apylkotroinon €vog Thread 1o oUOTNUG €KTEAE aQuTOPATO TOV KWOIKA  TTOU UTTAPXEl OTN

MEBOSO run. ZuvnBwg n HEBOdOG auTtrh TreEpiExEl KATTOIa €TTAvVAANTITIKA doun (X oTnv

TEPITITWON €vOGg animation Ba €xoupe kAtolo loop TTou Ba euy@avidel  SladoXIKA KATTOIEG

EIKOVEG).

Ymrapyxouv duo TPATTOI yia ToV OpIgud TNG run ueBodou katrolag Thread mou dnuioupyouUE:

e Anuioupyia uttokAGong TG kKAGong Thread kai utrepkaAuyn (overriding) TNG run peBodou
TTou uTtdpxel otnv Thread kAdon. Mapdaderyua n KAdon simpleThread mmou dwbnke oTO
TTponNyouUuevo TTapddelyua.

e Anuioupyia kAdong tmou uAotroiei To Runnable interface. ¥° auti tnv Tepimrwon étav
onuioupyoupe Tnv Thread TTpéTTel va TG SWOOUUE Kal PIO ava@Opd-OEikTn O€ OTIYUIOTUTTO
TnG kKAdong 1mou uAotrolei To Runnable interface. To rapddeiyua mou akdAoubei aviikel o€
auTév Tov TpATTO UAOTTOINONG Threads.

6.3 Threads o€ Applets

H Applet Clock kAdon tTou diveTal 0Tn CUVEXEIQ EPPAVICEI TNV WPA TOU CUCTANATOG KAl TV
evnuepwvel kKaBe deutepoAettto. H applet xpnoipotroiei To Runnable interface yia va opioel
TNV run péBodo Tou Thread TTOU dnuIoupyei. O AGyOg TToU TTPETTEI N EVNPEPWON KAl EPPAVIOT
NG Wwpag va yivetar péoa amd k&molo Thread eival oTI 01 EVNUEPWOEIG €ival OUXVEG KAl O
XPNOoTNG TTPETTEI VO PTTOPEI TAUTOXpOova va KAVEL KAl AAAEG epyaaieg (TTX va TTnyaivel o€ GAAn
oghida, va kdvel scroll Tnv  oeAida NG wpag kAT). Emiong agol n Java dev utrooTnpidel
TTOAATIA  KAnpovopikOTNTa (MIa KAGon va eival UTTOKAGON o€ TTEPICCOTEPEG ATTO HIO
kAdoeig), n kAdaon Clock dev ptropei va kAnpovouei 1816TnTeg Kal TG kKAdong Thread kai Tng
kKAdong Applet. Etol n kAdon Clock ecivar avaykaopévn va Xpnoigotroijioel 1o Runnable
interface yia va atmmoktioel duvaTdTtnTeg dnuioupyiag Threads.

import java.awt.Graphics;
import java.util.Date;

public class Clock extends java.applet.Applet implements Runnable {
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}

Thread clockThread = null;

public void start() {
if (clockThread == null) {
clockThread = new Thread(this, "Clock");
clockThread.start();
}
}

public void run() {
// loop terminates when clockThread is set to null in stop()
while (Thread.currentThread() == clockThread) {
repaint();
try {
clockThread.sleep(1000);
} catch (InterruptedException e){
}
}
}

public void paint(Graphics g) {
Date now = new Date();
g.drawString(now.getHours() + ":" + now.getMinutes() + ":" + now.getSeconds(), 5, 10);

public void stop() {
clockThread = null;

}

2XOAIa

H start() pébodog egetdlel mpwrta €dv n clockThread petafAnt ecivar null. Edv eival
onpaivel oti To Clock Applet éxel HOANIG apyioel va eKTEAEITAI ) €XEI OTOUATACEI TNV EKTEAEOT
TnG. Kai oTig duo TrepITTTwoel Xpeladetal n dnuioupyia evég véou thread. Auté yivetal ge Tnv
onAwon:

clockThread = new Thread(this, "Clock");
H mmapdpueTpog this gival n avagopd oe oTiyuidtutro 1nG KAGong Clock Applet, TTou uhoTtrolei
10 Runnable interface, n otroia yiveral o otéx0g TG Thread 1Tou Ba dnuioupynOei.
Otav 0 xpnoTtng @cuyel atd TNV oeAida TG Wwpag KaAgital n péBodog stop() n otroia BETel
otnv petaBAnTA clockThread tnv Ty null. Auté €xel wg ammoTéAeOUa va OTAPOTACE N
p€BodOG run() kai n Thread tmou Tnv ekTeAel. To id10 Ba ptTopoloe va yivel ye v dnAwon
clockThread.stop() n omoia 6uwg dev CUoTAvETAI yia XpAon €meid oTtauatd dueca Tnv
run() o€ 611010 ONEio EKTEAEONG Kal av BpiokdTav auTh.
H péBodog run() atroteAei Tn kKapdid Tng Clock Applet. ZTn péBodo auth KaAegital n péBodog
repaint() n otroia kaAei autéuata TNV PEBOdO paint() TTou epavidel oTnv 066vn TNV WpA.
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6.42uyxpovioudg Twv Threads

H java xpnoiyotroiei Ta monitors yia va TTapEXEl CUYXPOVIONO OTA QvTIKEINEVA TnG. ‘Eva
avTikeiyevo TTou TTEPIEXEl synchnonized peBddoug Bewpeital avTikeipevo TUTTOU Monitor. ‘Eva
avTikeiyevo TUTTOU monitor emTpémel o éva povo thread kdBe oTiyul va ekTeAel pia
synchronized péBodo autol Tou avTikelyévou. ‘ETol étav kaAeital katrola synchronized
MEBOSOG VOGS QVTIKEINEVOU TOTE TO AVTIKEIPUEVO “KAEIBWVETAI” yia auTd To thread kai dev ptropei
va KAnBei kapia dAAN synchronized péBodog OTO CUYKEKPIPEVO QVTIKEINEVO aTTO KATTOI0 GAAO
thread. Mn-synchronized péBodol uTTOopoUV va kAnBoUv kavovikd. Metd 10 TEAOG TngG
eKTENEONG PIag synchronized pueBddou 1o avTikeipevo “EekAeidwveral”.

Mia thread tTou ekTeAei pia synchronized péBodo utropei va oTapaTAoEl TNV EKTEAECH TNG HOVO
oTnV TTEPITITWAOTN TTOU atrd Tov KWAIKA TG HEBGBdoU KANBEi n wait(). Ze pia TéToia TTEPITTTWON
10 thread ptraivel o€ katdoTaon wait yid TO OCUYKEKPIMEVO monitor QVTIKEIUEVO &vwd TO
avTIKEiPEVO “CeKAEIBWIVETAI”.

Orav éva thread ekteAéoel amd Tov KWAIKA piag synchronized peboddou, Tnv péBodo notify(),
16T “CUTTVA” éva thread Tmou BpiokdéTav o€ kartdotaon wait yia 10 monitor avTikeiyevo. To
“euttvnuévo” thread, dev Ba eival og Béan va ekTeAeoBei, £wg 6Tou TO TPEXOV thread TeAeiwoel
TNV €kTEAEON TnNG synchronized peBodou - dnAadn EekAeidwael To monitor avTikeipevo. Edv
TTOAG thread Trepigévouv o€ aQuUTO TO QVTIKEIUEVO, €va POVO ATTO QUTA ETTIAEYETAI YIO VO
“Euttvioel” - n emAoyn yivetal auBaipeta amd 1o cuoTnua. H pébodog notifyAll(), “Cutrvd” dAa
Ta threads 1Tou BpiokovTal o€ KatdoTaon wait yia TO CUYKEKPIMEVO monitor AvTIKEIUEVO.

O1 péBodol wait(), notify(), notifyAll() opiovtal aTnv kKAGon java.lang.Object.

AkoAouBei 1o Producer/Consumer Tmrapadeiyua cuyxpoviopou. O Producer mrapdyel évav
aképalo apiBud petagu 0 kar 9 (ouptrepiAauBdvwy), Tov ammobnkelel o€ €va AVTIKEIPUEVO
CubbyHole, «kal TutTtwvel TOoVv Trapayopevo apiBud. MNa va kataoTAoel 10 TTPORANPA
ouyxpoviopoUu o evdla@épov, o Producer “koipydral” yia €va tuxaio Xpovikéd O1doTnua
peTagl O kar 100 XIAIOOTWYV TOUu SEUTEPOAETITOU TIPIV TNV TTOPAYWYH TOU €TTOUEVOU apIBuoU
™G emavdAnyng. O  Consumer, katavoAwvel OAOUG TOUG OKEPAIOUG apIOPoUg atmd To
CubbyHole (1o idl0 akpiBwg avTikeiuevo 010 omroio 0 Producer €BaAe TOUG AKEPAIOUG
apiBpolg apxikd) 1600 ypAyopa 6co diaTiBevtal. O cuyxpoviouog PETAEU autwy Twv dUo
threads ulotroicital o€ xapnAotepo emimedo, péoa oTig pebodoug get() kar  put() Tou
avTikeipévou CubbyHole.

//*******************************

/I Class Producer.java

//*******************************

public class Producer extends Thread {
private CubbyHole cubbyhole;
private int number;

public Producer(CubbyHole c, int number) {
cubbyhole = c;
this.number = number;

}

public void run() {
for (inti=0;i<10;i++) {
cubbyhole.put(i);
System.out.printin("Producer #" + this.number
+ " put: " +i);
try {
sleep((int)(Math.random() * 1000));
} catch (InterruptedException €) { }

}
}
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I

/I Class Consumer.java

I

public class Consumer extends Thread {
private CubbyHole cubbyhole;
private int number;

public Consumer(CubbyHole c, int number) {
cubbyhole =¢;
this.number = number;

}

public void run() {
int value = 0;
for (inti=0;i<10;i++) {
value = cubbyhole.get();
System.out.printin("Consumer #" + this.number
+ " got: " + value);
}

¥
}

[[Free *
/I Class CubbyHole.java
[[Free *
public class CubbyHole {
private int contents;
private boolean available = false;

public synchronized int get() {
while (available == false) {

try {

wait();
} catch (InterruptedException e) { }
}

available = false;
System.out.printin("in get");
notifyAll();

return contents;

}

public synchronized void put(int value) {
while (available == true) {

try {

wait();
} catch (InterruptedException e) { }
}
contents = value;
available = true;
System.out.printin("in gut");
notifyAll();
}
}

//*******************************

45
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/I Class ProducerConsumerTest.java

1 *

public class ProducerConsumerTest {

public static void main(String[] args) {

CubbyHole ¢ = new CubbyHole();
Producer p1 = new Producer(c, 1);
Consumer c1 = new Consumer(c, 1);
p1.start();
c1.start();

}
}

To atmotéAeopa ammd Tnv ekTéAeon Tou TTpoypdupaTtog ProducerConsumerTest Ba éxel Tnv
HoPON:

Consumer #1 got: 3
Producer #1 put: 4
Producer #1 put: 5
Consumer #1 got: 4

6.5 O1 karaoTdoelg Twv Threads

To mapakdtw TTapddeiyua deixvel TIG KATAOTACEIS OTIG OTTOiEG UTTOPEl va BpiokeTal KATTOI0
thread kai T1I¢ peBOGSOUG e TIG OTTOIEG PTTOPET VA TTNYaiVEl aTTO PIG KATAGTACN € Pia GAAn. Ol
péBodoI stop,suspend kai resume eival péBodol TTou uTTdpXouv aAAd dev Ba Trpétrel va
xpnoiyotrolouvtai(deprecated) yiati givalr duvatdv va odnyrioouv o€ TTpoBAfuara. 21 6éon
AUTWV TWV TPIWV PHEBGdWY Ba TTPETTEI VO UAOTTOIOUE BIKEG PAG O1 OTToIEG va aAA&louV KATTOIO
petaBAnT onuaia(flag) mou va dnAwvel Tnv katdoTtaon Tou thread kai xeipI{OUOOTE KATOTTIV
QUTEG TIG KATAOTACEIG avAAoya e TNV TTepicTaon.

start

quantum .
L s expiration dispatch
> r ield (assign a
° ¥ -y processor) /@
< \1}6 interrupt %
o
éo running
N\
\)
w2 R
7
2 )

Cwaiting > blocked

sleep interval
expires resume

sto complete
_—) P v p I

Coead >
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7. Abstract Windowing Toolkit (AWT)

7.1 Baoika otoixeia evog GUI

‘Eva Graphical User Interface-GUI (oTa eAAnvika pa@ikh AleTTa@r pe 10 XprioTn) €ival To JEPOG
TOU TTPOYPAUMATOG, TTOU QPOVTICEl YIa TOV TPOTTO EUPAVIONG KAl XEIPITUOU TOU TTPOYPANUATOG aTTd
Tov xpnotn. ‘Eva GUI atmroteAeital amd GUI-components. O1 KAGGEIG TTOU XPNOIUOTTIOIOUVTAI VIO
TNV KOTAOKeUN avTtikelyévwy Tutmou GUI-components avrikouv aTo java.awt (Abstract Windowing
Toolkit) package. O1 BacikdTepeg ammd auTég gival n kAdon Component kal n kAdon Container.
KdaBe kAaan 1Tou kAnpovopei Tnv kKAdon Component sival kai autry éva Component. ETriong kd6e
KAdon 1Tou kAnpovopei Tnv kKAGon Container eival kai autr) éva Container. O1 kKAdoeig TTOU
ouvnBéaTepa xpnaolpoTrololvTal yia Tnv Kataokeuh GUI-components epiypdgovTtal TTapakaTw:

Label Epopavilet keipevo mov dev umopei vo tpororoindei amd tov ypiot.

Button Ieproyn mov mpo&evel éva yeyovog (event) 6tav MAEYETOL LE TO TTOVTIKL.

TextField Iepoyn 6mov o ypnotng €lodyetl dedopéva amd 10 TANKTPoAdyl0. Xe éva TextField
uropovue emiong vo epeaviovpe TAnpoeopieg.

TextArea Ileproyn 6mov o ypnotg €lcdyel dedopévo amd To TANKTpoAdYlo. Xe évo TextArea
UTopovUE VO £XOVE TOAAEG YPOUUES KEWWEVOD o€ ovTifeon pe o TextField mov pmopovpue
va €yovue pHovo pia.

Choice Mo AMota otoygiov and To omoio. 0 ypHots pmopel vo emAélel éva omd avtd pE TO
TOVTiKL.

Checkbox "Eva boolean component mov givat emleypévo 1 pun emtheypévo. Me ovtd vAomolohvTol Kot
ta Radio buttons (apoiBaimng amokAieidpeveg emAoyEg).

List Alota ctoyegiov ond ta omoio 0 ypoG Umopel va emAEEEL €va OO QLT LE TO TOVTIKL.
AumAd KMk og éva otoyeio Tng AMotag mpofevel éva action event.

Panel Eivor éva container avtikeipevo oto omoio pmopovv vo tomofetnBovv component
aVTIKEILEVO.

ScrollPane | Eivou éva container avrtikeipevo oto omoio pumopet va tomofetndel v component, cuviBog
éva Panel, to omoio Oa eppavifetar otov ypiotn aAAd ki dtov avtd dgv givar gQiktd Oa
eupaviCovtar Scrollbars mov Oa emtrpéyouvv v doricnon tov component €161 doTE Vo
YIVETOL 0pPOTO KOl TO TUNLLO TOL TTOL gV QOIVETAL.

To eméuevo oxAua ep@aviCel Tnv 1epapxia Twv GUI-components kAGoewv padi ye  KATTOIEG
EMITTIAEOV OUNTTANPWHMOTIKEG KAGoeIg TTOoU diaxeipiCovtai éva GUI.

‘ java.lang.Object ‘

CheckboxGroup Label

— | 7 |
"L Component Fﬂ Buton_| TextField |
*‘ TextComponent

4" FlowLayout ‘ ﬂ Choice ‘ TextArea ‘
4" BorderLayout ‘ *‘ Checkbox

|
4" GridLayout ‘ﬂ List }

*{ Container
‘ Panel ’—" java.applet.Applet ‘
‘ Window ’—" Frame ‘

‘ ScrollPane ‘
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Yy khdon Component opifovral ot kowvég péBodot OAmv v vrokAdoedv g A&ilel va onuelmdel ot
otmv Component opilovtot kot ot pébodot paint kat repaint Tov €yovpe NN deL ™V Agltovpyia TOVG GTAL

Applets.

Mapdadeiypa KWBIKA

‘EoTtw 611 rpooTraBoupe va eTidEoupe £va applet To otToio Ba Auvel Tnv egiocwaon ax’+bx+c=0, Kai

Ba £xe€l TNV TTAPAKATW TTEPITTOU HOPON.

ECiuation Applet
Factar s I Determinatar D
Factor b | Root X1
Factar ¢ I Root #2
Solve Clear

[

Kat apxAv ypdgoupue Tov Kwdika TnG ueBodou init Tou applet o otroiog Ba dnuioupyei Ta avaykaia
GUI components (TextField, Label, Button, Panel kai ScrollPane).

// EQuation applet
import java.applet.*;
import java.awt.*;

import java.awt.event.*,

public class eq extends java.applet.Applet {
// AnAdoei¢ twv GUI components

TextField tfA, tfB, tfC, tfD, tfX1,
Button btSolve, btClear;
Panel P

ScrollPane sp;

public void init() {
// Anutoupylia twv GUI components.
// Aev glval akoun opatd.
p = new Panel();

tfX2;

sp = new ScrollPane (ScrollPane.SCROLLBARS AS NEEDED) ;

tfA = new TextField() ;
tfB = new TextField();
tfC = new TextField() ;
tfD = new TextField() ;
tfX1 = new TextField();
tfX2 = new TextField() ;
btSolve = new Button ("Solve'");
btClear = new Button("Clear");

tfD.setEditable (false);



Eicaywyn otn yAwooa rpoypauuaTtioyou Java

tfX1.setEditable (false) ;
tfX2.setEditable (false) ;
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7.2 Aopn evég GUI

2uvBeta GUIs xwpioviar og utrotreploxEg (TTX av Bewprooupe 10 TIPoOYypappa Paint twv
Windows - To GUI Tou diaipeital oTnv TTEPIOXA TwV PEVOU ETTIAOYWY, OTNV TTEPIOXN EPyATiag, oTnv
TTEPIOXN TTOAETAG XPWHATWY KATT) . MNa va ammAotroinBei, Aoimmév, n avamtuén evog GUI otnv Java,
XwpiCetar ouvBwg ot TTOAAG Panel components. AgiCel va ava@epBei ot n kAdon Panel
kKAnpovopei Tnv kKAdon Container kai n kAdon Applet Tnv kKAdon Panel. ‘Etol ta Panels kai 1a
Applets civai  Containers kai ymropouv va €xouv Components, akéua kai 10mmou Panel. O
KATAOKEUOOTNG TNG KAGong Panel dev maipvel TTapapétpous. TeAIKA TTPOKUTITEL HIo OeVOPIKA
oounon Tou GUI rou Aéyetal component hierarchy fj containment hierarchy.

2¢ K@Be Panel Ta Components TTou TTEPIEXEl €ival TOTTOBETNUEVA PE €VA OUYKEKPIMEVO TTAAVO R
ox€olo (layout). H Java mrapéxel diaxeipiotég mAdvwy (Layout Managers) yia Tnv dieuBétnon Twv
Component avtikeipévwy péoa oe éva Applet j Panel. O1 o ouvnBiopéveg kKAdoeig Twv Layout
Managers TTeplypa@ovTal TTapaKATW:

FlowLayout Eivar o default Layout Manager ywr ta Applets kot to Panels. Tomofetei ta
Component avTikeieva omd aplotepd mpog ta 6E1d e TV oelpd mov wpoatifovtan

BorderLayout Tomobetel To Component avtikeipeva o mévte meployés: Bopeto, Notwo, Avotolikn,
Avtikn kot Kevrpukn) (North, South, East, West, Center).

GridLayout Tomobetel To. Component avtikeipeva e Ypoupés Kol oTHAEG pe kabopiopévn celpd
(mpoto. yepilel n TpdTN YpoUUY HETA 1) OOTEPN YPOUUT KAT).

CardLayout Tomobetel ta Component avtikeipevo oe otoifa. Kdabe Container avtikeipevo ot

otoifo pmopel vo ypnoylomomoet onotovonmote Layout Manager. Movo to Container
avtikeipevo mov Bpicketol oty Kopven TG otoifag givorl 0pato.

GridBagLayout | Eivor mapopotog pe tov GridLayout Manager. Awgépel amd avtév oto 611 Kabe
Component avtikeipevo mov tov mpootifetan pmopel vo €xel omolodnmote péyebog
(OnAad”| va KoAVTTEL TEPIOTOTEPES OMO LaL YPOUpES Kot oTiAec). Emlong n oepd pe
v omnoio mpootiBovian ta Component avrtikeipeva otov GridBaglayout Manager
umopel va givol omoladmoTe.

Mapddelypa KWBIKA

ZTnv ouvéxela TTPooBEToUPE KWAIKa 0 o1roiog Ba dnuioupyrioel To component hierarchy kai 8a
opioel Toug Layout Managers. O TTapakdTw KWOIKAG TTPETTEI va TTPOCTEDEI 0TO TEAOG TNG HEBBGDOU
init TTou €idape TTPONYOUNEVWG.

// TomoBétnon twv amAdv GUI components uéoa oe éva Panel.
// TIpouun 1

.setLayout (new GridLayout (5,4, 5,5));

.add(new Label (""));

.add (new Label ("EQuation"));

.add (new Label ("Applet'")) ;

.add(new Label (""));

T o' v T

// Tpoouur 2

p.add(new Label ("Factor a")),

.add (tfA) ;

.add (new Label ("Determinator D"));
.add(tfD) ;

T T T

// Tpopun 3
p.add(new Label ("Factor b")),;
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p.add(tfB) ;
p.add (new Label ("Root X1"));
p.add(tfx1) ;

// TI'oouun 4

p.add (new Label ("Factor c"));
p.add (tfC) ;

p.add(new Label ("Root X2'"));
p.add (tfx2) ;

// Tpopun 5

p.add (new Label(""));
p.add (btSolve) ;
p.add(btClear) ;
p.add(new Label(""));

// Anutoupyia tou component hierarchy.

// TomoOétnon tou Panel p uéoco oto ScrollPane sp.
// Eneita tomoBéTnon tou Sp uéoa oto applet.
sp.add(p);

sp.doLayout () ;

setLayout (new BorderLayout());

add (sp, BorderLayout.CENTER) ;

O mapamdvw KwWdIKAg €ival IKavog va dnuIoupynoel TO OTITIKO ATTOTEAECUA TTOU €idaue aTnv
eikbva Tou applet (BAétre oeAida 29).

7.3 l'eyovora ota GUI (GUI Events)

eyovoTa oTtéAvovTal o€ éva mpdypappa Java amd ta Windows. H mTAnpogopia oxeTiké pe éva
GUI event, amobnkeUeTal o€ €va QvTIKEIUEVO TTOU avikel oTnv KAdon 13 o€ uttokAdoeig Tng
AWTEvent. H AWTEvent gival opiopévn o1o TTakéTo java.awt.event. To eméuevo oxApa ep@avicel
TNV IEpapXia TwV KAGoEwVY Tou TTOKETOU java.awt.event.

(java. Iang-Object) 4_( ActionEvent ) )
T 4—( AdjustmentEvent ) 4—( FocusEvent )
Gava. util _EventObj ect)

T 4—( I'temEvent 4—( PaintEvent
Cj ava.awt. AWTEvent)<—
4—( ComponentEvent )4—4_( WindowEvent

InputEvent

Key
(: Class name
:} Interface name C

KeyEvent ) ( MouseEvent )
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lNa va uTTopEael 0 TTPOYPAUUATIOTHG VA ETTEEEPYAOTEI KATTOIO event To TTETUXaivEl ue duo BripaTa:
A) va dnAwaoel évav akpoaTrh yeyovotwv (event listener) Tou Ba akouel Tétolou TUTTOU
events.
B) va uAlomroifoel Tov xelipioTh yeyovotwyv (event handler) mou 8a mdvel events 1TOU
TTPOKUTITOUV aTTO TO Bripa A.

e 'Evag event listener pétrel va givalr avTiKEigevo KATTOIOG KAGONG, N OTToia UAOTTOIEI €va N

mEPIooOTEPA event-listener interface Tou TakéTOUu java.awt.event. To emouevo oxAua
ep@avilel Tnv Iepapyia Twv event-listener interfaces Tou makéTou java.awt.event.

Cjava- Iang.Object) <—C ActionListener )

4

_ _ _ 4_( AdjustmentListener
Cj ava.util. EventLlstener)H

ComponentListener

ContainerListener

FocusListener

ItemListener

KeyListener

MouseListener

MouseMotionListener

L A A A

Key

() ciass nane
C:) Interface name

TextListener

N

s

WindowL istener )

o Kdbe event-listener interface mapéxel yia r} TepioooTepeg event handler ueboédoug. Mia event
handler uyé6odog kaAeital autdépaTa 6Tav cuupaivel KATTOI0 GUYKEKPIPEVOU TUTTOU YEYOVOG.

e 2TV kKAdon Tou event listener (civalr autovonTto O11) Ba TTpéTTel va uhoTToloUvTal OAEG ol event
handler péBodol Twv event-listener interfaces ou n kKAdon autr uAoTToIEL.

e 'ETtol TO event listener avTikeipevo TNG KAAONG QUTNG, €ival og BE0n va AKOUEI GUYKEKPIPEVOU
TUTTOU events TTou TTapayovtal amd GUI-Components Tou TTpoypaUUOTOG - KOI O€ TTEPITITWON
TTou éva TETOIo event TTapayBei, ekTeAeital N KATGAANAn event handler pébodog yia autd 10
event.
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Mapdadeiypa KWaIKA

O kwdikag TTou diveTal TNV CUVEXEIQ Opidel, KATAOKEUALE! Kal dnNAWvEl U0 aKPOATEG YEYOVOTWY
(event listeners) o1 otroiol evepyotroloUvTal 6Tav TTAToOOUUE KATTolo atmd Ta Buttons “Solve” 1
“Clear”. Kai autdg o kwdikag TotroBeteital o1o TEAOG TNG pEBGOOU init YeTd akpiBwg atmd Tov
KWwdIKa yia To layout kal To component hierarchy.

class Solve implements ActionListener() {

public void actionPerformed (ActionEvent ae) |
try {
double a,b,c,d,x1,x2,sqrtd;
a=(new Double (tfA.getText ())) .doubleValue () ;
b= (new Double (tfB.getText ())).doubleValue();
c=(new Double (tfC.getText ())).doubleValue() ;

d = b*b-4*a*c;
tfD.setText (Double.toString(d)) ;

if (d>0) |
sqrtd = Math.sqrt (d) ;
x1 = (-b-sqgrtd)/(2d*a) ;
x2 (-b+sgrtd) / (2d*a) ;
tfX1.setText (Double.toString (x1));
tfX2.setText (Double.toString (x2));
} else if (d==0) {
x]l = x2 = -b/(2d*a) ;
tfX1.setText (Double.toString (x1));
tfX2.setText (Double.toString (x2)) ;
} else {
tfX1l.setText ("Error") ;
tfX2.setText ("Negative D");

}
} catch (Exception e) {
tfD.setText (e.getMessage()) ;

btSolve.addActionListener(new Solve( ) );

class Clear implements ActionListener () |
public void actionPerformed (ActionEvent ae) {
tfA.setText ("") ,;
tfB.setText ("");
tfC.setText ("") ,;
tfD.setText ("") ;
tfX1l.setText ("") ;
tfX2.setText ("") ;
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btClear.addActionListener(new Clear( ) );

EvaAlakTIKG O1 XEIPIOTEG yeEyovOTWY UTTOPOUV va apXikoTrolouvtal “on the fly” oto épiopa Twv
AKPOOTWY YEYOVOTWV. X€ AUTA TNV TTEPITITWON O XEIPIOTAG YEYOVOTWY ovopdadeTal inline kKAaon.

‘ETO1 yiveTal eUKOAQ KATavonTr n avTIOTOiXNON TWV OKPOOTWYV YEYovOTWY OTA components Kai
OlaKpivOUE €UKOAOTEPA TTOIOG KWAIKAG EKTEAEITAI KATA TNV euPAvion evog event TTou TTapAyeTal
atré kaBe component.

H tummikf doun Kataxwpenong piog inline KAGong-XeIpIoTh gival N akdAoudn:

someComponent.addSomeEventListener( new SomeEventListener()
{ [IApxIKOTTOINUEVN KAGGN-0KPOATHG
public void someEventMethod( ) //Overrided péBodog diaxeipiong
{ Event method implementation here... }

P

‘ETo1 pe XpAon inline XEIPIOTWY 0 KWAIKAG TTOU OpIlel, KATAOKEUAElI Kal dNAWVEI TOUG OKPOATEG
yeyovoTwy Twv Buttons “Solve” ) “Clear” putropei va ypagei wg eEAG:

btSolve.addActionListener (new ActionListener () {
public void actionPerformed (ActionEvent ae) {
try {
double a,b,c,d,x1,x2,sqrtd;
a=(new Double (tfA.getText ())).doubleValue()
b= (new Double (tfB.getText ())).doubleValue();
c=(new Double (tfC.getText())).doubleValue() ;

d = b*b-4*a*c;
tfD.setText (Double.toString(d)) ;

if (d>0) |
sqrtd = Math.sqrt(d) ;
x1 = (-b-sqrtd)/(2d*a) ;
x2 = (-b+sqgrtd)/(2d*a) ;
tfX1.setText (Double.toString (x1));
tfX2.setText (Double.toString (x2)) ;
} else 1if (d==0) {
x1 = x2 = -b/(2d*a);
tfX1l.setText (Double.toString(x1)) ;
tfX2.setText (Double.toString (x2));
} else {
tfX1l.setText ("Error") ;
tfX2.setText ("Negative D");
}
} catch (Exception e) {
tfD.setText (e.getMessage()) ;

});
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btClear.addActionListener (new ActionListener () {
public void actionPerformed (ActionEvent ae) |
tfA.setText ("") ;
tfB.setText ("") ;
tfC.setText ("");
tfD.setText ("") ,;
tftX1l.setText ("") ;
tfX2.setText ("") ;

1)z

7.4 Adapter Classes

Mpdkerrar yia TpoUTTédpxouceES KAAOEIG TTOU TTEPIEXOUV OAEG TIG OUVAPTAOEIG £vog event listener
interface pe kevd ocwpa. O TTPOYPAPPATIOTAG, AvTi va opicel €k Tou PNOEVOS PIa KAAGH akpoaTh
Kal va opioel OAeg TG ueBddoug Tou avTioToixou interface, atmAd TTapakAuTITEl Povo TIG eEBSdoUg
TnG adapter kKAGong TTou Tov evdia@épouv. Eival Trpogavég 611 av kdtrolo event listener interface
TTEPIEXEl Jia povo péBodo TTpog uAoTroinon ToTe dev opileTal yia autd avtioToixn adapter kAdon.
Mapadeiyparta adapter kKAdoewv eivai: n MouseAdapter Trou uAoTroiei 1o interface MouselListener,
n MouseMotionAdapter TTou uhotroii To interface MouseMotionListener, n MouseMotionAdapter
TTou UAoTroiegi To interface MouseMotionAdapterListener KATT.

7.5 NMARPNGg KWdikag Tou applet EQ

Téhog divetar o TTARPNG kKwdikag Tou EQ applet pe opiopéveg TTPOCGONAKESG TTOU TOU BEATILOVOUV TNV
EMQAVION Kal TOU EMITPETTOUV va Eekiva eite péow KATTolag 10TooeAidag €ite wg stand-alone
application Adyw Tng UTTapgng TNG HEBOGBOU main( ).

import java.applet.*;
import java.awt.*;
import java.awt.event.*;

public class eq extends java.applet.Applet {
TextField tfA, tfB, tfC, tfD, tfX1l, tfX2;
Button btSolve, btClear;
Panel ps
ScrollPane sp;

public void init() {
setBackground (SystemColor.control) ;

p = new Panel();
sp = new ScrollPane (ScrollPane.SCROLLBARS AS NEEDED) ;

tfA = new TextField();
tfB = new TextField();
tfC = new TextField();
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tfD = new TextField() ;
tfX1 = new TextField() ;
tfX2 = new TextField() ;

btSolve = new Button ("Solve"),;
btClear = new Button ("Clear"),

tfD.setEditable (false) ;
tfX1.setEditable (false) ;
tfX2.setEditable (false) ;

p
P
p.
p
P

T v v v T T v v T v v v

T T v v

.setLayout (new GridLayout (5,4, 5,5));
.add (new Label (""));

add (new Label ("EQuation'")) ;

.add (new Label ("Applet")) ;

.add (new Label("")) ;

.add (new Label ("Factor a"));

.add(tfa) ;

.add (new Label ("Determinator D"));

.add(tfD) ;

.add (new Label ("Factor b"));

.add(tfB) ;

.add (new Label ("Root X1")) ;

.add (tfx1) ;

.add (new Label ("Factor c"));

.add(tfc) ;

.add (new Label ("Root X2")) ;

.add (tfx2) ;

.add (new Label(""));
.add (btSolve) ;
.add (btClear) ;
.add (new Label("")) ;

sp.add(p) ;
sp.doLayout () ;

setLayout (new BorderLayout()) ;

add (sp,

BorderLayout.CENTER) ;

btSolve.addActionListener (new ActionListener () {

public void actionPerformed (ActionEvent ae) |
try {

double a,b,c,d,x1,x2,sqrtd;
a=(new Double (tfA.getText ())).doubleValue()
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b=(new Double (tfB.getText ())).doubleValue() ;
c=(new Double (tfC.getText())).doubleValue() ;

d = b*b-4*a*c;
tfD.setText (Double.toString(d)) ;

if (d>0) |
sqrtd = Math.sqrt (d);
x1 = (-b-sqrtd)/(2d*a) ;
x2 = (-b+sqrtd)/(2d*a) ;
tfX1.setText (Double.toString (x1));
tfX2.setText (Double.toString (x2));
} else 1if (d==0) {
x1 = x2 = -b/(2d*a);
tfX1.setText (Double.toString (x1));
tfX2.setText (Double.toString (x2));
} else {
tfX1l.setText ("Error") ;
tfX2.setText ("Negative D");
}
} catch (Exception e) {
tfD.setText (e.getMessage () ) ;

});

btClear.addActionListener (new ActionListener () {
public void actionPerformed (ActionEvent ae) {
tfA.setText ("") ,;
tfB.setText ("");
tfC.setText ("") ;
tfD.setText ("");
tfX1l.setText ("") ;
tfX2.setText ("") ;

})
} //end of init () method

public Insets getInsets() {
Insets i = super.getlInsets();
return new Insets(i.top+10, i.left+10,
i.bottom+10, i.right+10);

public void paint (Graphics g) {
Dimension dim = getSize();

g.setColor (Color.lightGray) ;
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g.draw3DRect (3, 3, dim.width-9, dim.height-9, false),
g.draw3DRect (4, 4, dim.width-11, dim.height-11, true);,

public static void main (String args([]) {
Frame fr = new Frame ("EQ") ,
eq eq = new eq();
Button btClose = new Button ("Close");
Panel pZ2

new Panel (),

eqg.init (),
eq.start();

pZ.setLayout (new FlowLayout (FlowLayout.CENTER) ) ;
p2.add (btClose) ;

fr.setBackground (SystemColor.control) ;
fr.setLayout (new BorderLayout ());
fr.add(eq, BorderLayout.CENTER) ;
fr.add(p2, BorderLayout.SOUTH) ;

// fr.pack () ;
fr.setSize (300, 150);

fr.addWindowListener (new WindowAdapter () {
public void windowClosing (WindowEvent we) {
Frame src = (Frame)we.getSource() ;

Applet appl=(Applet)src.getComponent (0) ;
appl.stop() ;
appl.destroy () ;

src.setVisible (false) ;

src.dispose() ;
System.exit (0) ;

1)z
btClose.addActionListener (new ActionListener () {
public void actionPerformed (ActionEvent ae) |
System.exit (0) ;

});

fr.setVisible (true) ;
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8. MFpagikég dietragég TuTou Swing (Swing GUIs)

Ta TTakéTa ToU apXiouv pe To TTPOBEA javax.swing TTapEXOUV EUENIKTA Kal IOXUPA EpyaAcia
avamtu¢ng GUI. I1diaitepa TO TTAKETO javax.swing avamTuxOnke KUpiwg AOyw Twv aveTTAPKEIWY
Tou Abstract Windows Toolkit (AWT). MNMapadeiypatog Xdpiv, n kAdon JButton 110U opileTal o€
auTod, utrepTepei TNG AWT Button kKAdong emtpétrovTag Tnv Utrapn 0xi JOvo atrAoU Keipevou,
aAAG Kal EIKOVWVY OTA KOUUTTIA.

8.1  Top-Level Swing Containers ka1 Swing Components

KdaBe ypagikr dieragr) TUTTou Swing TTPETTEl va €xel TOUAdYIoTov éva top-level Swing container.
‘Eva top-level Swing container mTapéxel Tnv ammapaitntn UTTOoTAPIEN TTou Xpeidlovtal Ta Swing
components yia Tnv gu@AvIcr] Toug Kal TV dlaxeipion Twv YEYOvOTWVY TTOU QUTA TTapdyouv.
Ymdapyouv Tpia top-level Swing containers: 1o JFrame, 1o JDialog, kai (yia applets) To JApplet.
KaBe JFrame avTikeiyevo dnuioupyei €va KUpio ypa@iké TrapdBupo, kdBe JDialog avrikeipyevo
onuioupyei éva Oeutepelov TTapdBupo (dnA TTapdbupo Tou efaptdtal Ao KATTOI0 AAAO
TapaBupo). KdaBe JApplet avTikeipevo onuioupyei tnv Treploxn €u@aviong e€vog applet oto
TTapdBupo Tou Web Browser. H igpapyia Twv top-level Swing containers divetal TTapakaTw:

java.lang.0bject jawva. landg. Object
(I java. awt. Conponent Il java.awt. Conponent
(I Jawva. awvk. Container % Java. awt. Container
(I java. awt., Tindow i java. awt, Windonwr
I—j ava. awt. Frame Lﬁava.awt.DialD-:r
Ljavax.swing..]FranE Ljavax.swing..]])ialug
Jframe JDialog

iava. lang. Ohject

L= java.ayt. Conponent

= java.awt. Container

[LLs Java. awt. Panel
L jawva. applet. Applet
Ljavax.swing..]]lpplet

JApplet

Me e€aipeon ta top-level containers, y To JFrame, 6Aa to. Swing components givot
vrokAdoelg ¢ kAdong JComponent. H epapyio tng JComponent gaivetol 610
TOPAKATO GYNLOL:

java.lang.Object

java.awt.Component ‘

Lﬂ Java.awt.Container ‘

java.swing.JComponent
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AxolovBel évag mivakag epeavions tov swing Containers kot Components

Top-Level Containers
Ta Container otnv kopven omotacdnrote Swing tepapyiog.

FrameDemo - “ @ [E

An Inane Question

.l . Would vou like green eggs and ham?

Yes

Frame

General-Purpose Containers
Evéigueca Container mov propovv va xpnoiptonotnfodv Kétw ond moAAES SIPOPETIKES TEPIGTAGELS.

A Label on a Panel
Color and font test:

& red

& hlue
& (reen
& =mall

Panel

{:}Twu {:}Three |

Blah blah

Tabbed pane

I[P L2

Tool bar

Special-Purpose Containers
Evdidpeoa Container ov dtadpapatiovv cuykekpipuévovg porovg oe évo, GUIL
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LayeredPaneDemao

InternalFrameDemao :

Document

| Document#1 © o & [ |

~Choose Duke's Layer and Position

Yellow (D) | [¥] Top Position in Layer

Document #2 = @' [# |

~Move the Mouse to Move Duke
Yellow {0)

Internal frame

Layered pane

Lavered Pane

Foot Pane —Glass Pane

oo

Root pane

Content Pan

Basic Controls

Atopkd Component Tov VIAPYOVYV TPAOTIGTMG Yo VO TAPOLY dedopéva amd To YPNoTN, EmoNG eV YEVEL
mapovoldlovy KAmol KOTAGTOo.

3 January -
|&é| * J% ﬁ February
# Chec arc
Vi Check 1 LaIfEl
O April -
oK List
Buttons Combo box

Frames Per Second

Another Menu

0 10 20 30

1+ Both text and icon Slider

® A radio button menu item

[J A check box menu item

A submenu ]

Menu
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20 =
Spinner

Years: (30

Text field or Formatted text field

Uneditable Information Displays

Atopkd Component Tov VILAPYOVY ATADS Y10 VO SDGOVY TANPOPOPIES GTOV YPNOTN.

Labeldemo &' E | | 18%

Image and Text

Progress bar
ext-Onhy Label

4

Label

L W
Mo000000 ;.

Tool ‘[ip.m

eniheyBovv) umopei va tpomomoindei amd to xpnot.

Interactive Displays of Highly Formatted Information

Atopkd Component mwov eu@ovifovv TANPOQOPIEG LE OCULYKEKPUEV pHopeomoinon mn omoia (eav

[ Swatches [HSB [RGE |

Text

Look in: =C | 3| |6 |3
3 emacslib
1 host-news
T java
3 mibin
File chooser
First Name | Last Mame | Favarit ood & red [ Music
Jeff Dinkins 3 # blue ¢ [ Classical
Ewan Dinking & green @ [ Beethaven
Ay Fowler — el @ [ Brahms
Hania Gajewska . |arge @ [ Mozart
Dravid Geary & italic & [ Jaz
Table & hold & JRock
Tree
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Napadeiypa Swing Eapuoyng

21N ouvéxela Ba TTapouaiaaTolV ol AEIToupyieg Twv Swing KAGOEwV PEOw evOg TTApAdEiyUATOG:

e JFrame
e JPane
e JButton

O1 xprion Twv utrohoimmwy Swing Components gival TTapouola. ZuvRbwg, 6Tav uAoTroigiTal pia
GUI epappoyn oe Swing, dnuioupyoupe éva JFrame QvTIKEINEVO Kal ETTIAEYOUPE OUYKEKPIPEVO
TAGvo ) ox€dio (layout) yia autd. Katotmv TotroBeToupue éva ry repiocotepa JPanels  oTo Jframe.
Ta JPanels diaBéTouv etTiong emAoyég layout 6TTwg kai Ta JFrames. XTn ouvéxela, JTTOPOUE va
TpooBEToupe Kal GAAa avTikeipeva TUTTou Component. O kwdIKAG TToU akoAouBei eival éva
TTapAdEIyua TwvV 6C0WV ava@épbnkav.

import java.lang.*;
import java.util.*;
import java.awt.™;
import java.awt.event.*;
import javax.swing.*;

class SimpleGuil {
public static void main(String args[]) {
// Let"s make a button first.
JButton btn = new JButton(*'Click Me!™);
btn.setMnemonic(KeyEvent.VK C); // Now you can hit the button with
// Alt-C.

// Let"s make the panel with a flow layout.

// Flow layout allows the components to be

// their preferred size.

JPanel pane = new JPanel(new FlowLayout());
pane.add(btn); // Add the button to the pane.

// Now for the frame

JFrame fr = new JFrame();

fr.setContentPane(pane); // Use our pane as the default pane

fr.setDefaultCloseOperation(JFrame.EXIT_ON CLOSE); // EXit program
//when frame is closed.

fr.setLocation(200, 200); // locate Frame at (200, 200).

fr.pack(Q; // Frame is ready. Pack it up for
// display.
fr_setVisible(true); // Make it visible.

}
}

To ammoTéAeopa TNG TTAPATTAVW £PAPUOYNG gival TO akOAouBo:

= Mi=IES

Click Me!
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Ta JButton, JPanel, kai JFrame avTikeigeva d1aBETouv TTOAU TTEPIOCOTEPEG AEITOUPYiEG ATTO QUTEG
TTOU TTAPOUCIACTNKAY Kal JTTopouv va XpnaoiuotroinBouv (BAétre oto JAVA API yia repioadTepa).
2710 atrAS TTAPAdEIYUA TTOU TTAPOUCIACTNKE, KAVOVTAG KAIK OTO KOUWTTT &€V QEPVEI KavEva
atrotéAeopa, aAAd kavovtag KAIK o1o "X" Tou TTapaBUpou Tepuartidel To TTPOYPAUMA.

8.2 Alaxeipiotég NeyovoTwy - Event Handlers

Ma va UuTidpxel KATOI0  aTOTEAEOUO  KOVOVTOG KAIK OTO KOLUML TOVL TOPOTAvVE
napadelypatog xpeidetal va TpooBéooune o auté To component (JButton avTikeipevo) Tov
KatdAAnAo akpoarr yeyovotwv (ButtonListener). ‘ETol 6tav o xprioTng TTATACEI TO KOUWTT, O
aKPOATAG TTPOKAAEiTal Kal KaAoUvTal oI KAatdAAnAeg péBodoi Tou (BlaxelpioTég yeyovoTwy). H
gepyaocia autr} yivetalr pe Tov idlo TPOTTO TTou oOpifovial Ol aKpoaTég yeyovoTwv ota AWT

Component. O Tapatrdvw KWOIKAG PE TV TTPOCOAKN akpodTh yeyovoTwv yia 1o JButton
QVTIKEIYEVO TPOTTOTTOIEITE WG EEAG:

import java.lang.*;
import java.util._*;
import java.awt.*;
import java.awt.event.*;
import javax.swing.>;

class SimpleGuil {
public static void main(String args[]) {
// Let"s make a button first.
JButton btn = new JButton(*'Click Me!™);
btn.setMnemonic(KeyEvent.VK _C); // Now you can hit the button with
// Alt-C.

btn.addActionListener(new ButtonListener()); // Allow the button
// to disable itself

// Let"s make the panel with a flow layout.

// Flow layout allows the components to be

// their preferred size.

JPanel pane = new JPanel(new FlowLayout());
pane.add(btn); // Add the button to the pane.

// Now for the frame

JFrame fr = new JFrame();

fr._setContentPane(pane); // Use our pane as the default pane

fr.setDefaultCloseOperation(JFrame.EXIT_ON CLOSE); // EXit program
//when frame is closed.

fr_setLocation(200, 200); // locate Frame at (200, 200).

fr._pack(Q); // Frame is ready. Pack it up for
// display.
fr.setVisible(true); // Make it visible.
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// Button event handler
static class ButtonListener implements ActionListener {
public void actionPerformed(ActionEvent e) {
btn.setEnabled(false); // Disable the button
}

}
}

To ammotéAeopa Tou TTpoypdupaTog ival 1o id1o. QoTdo0, £dv yivel KAIK OTO KOUTT, TOTE QUTO
TiBeTan ekTdG AciToupyiag:

E  EEE

Ta Swing components TTapdyouv SIGQOpPoUG TUTTOUG yeyovoTwy (events). O
TTAPAKATW TTIVAKAG TTEPIEXEI TA TTIO ouvNBIoPEVa aTTd auTd.

| Some Events and Their Associated Event Listeners

|Act that Results in the Event |Listener Type

User clicks a button, presses Enter while typing ActionListener

in a text field, or chooses a menu item

|User closes a frame (main window) |Wi ndowListener

User presses a mouse button while the cursor is Mousel istener

over a component

|User moves the mouse over a component |M0useM0ti0nL istener
|Comp0nent becomes visible |C0mp0nentL istener
|C0mp0nent gets the keyboard focus |FOCUSL istener

|Table or list selection changes |L istSelectionListener
Any property in a component changes such as PropertyChangeListener
the text on a label

8.3 Swing ka1 Threads

H petdBaon amoé ta AWT ota Swing GUI mapouaiddel katolo pikpd TTpoBAnua o€ oxéon e 1a
Threads. OAeg o1 AWT kAdoeig sival ouppatég pe Ta threads (thread safe) evw ol swing KAGoe€ig
dev gival.

210 Ke@AAaio Twv Threads avo@épbnke Twg péow Twv synchnonized peBédwv n Java
EMTUYXAVEI TOV OUYXPOVIOUO Twv threads Tmou éxouv TTPOGoBaon o€ KATTOIO KOIVO avTIKEipevo. Ol
AWT péBodol ouyypovifovtal TNV OTIYUR TNG APXIKOTTOINONG TOU OVTIOTOIXOU AVTIKEINEVOU TOUG
otnv 086vn. ‘Etol gymodifovral mBlavd adié€oda (deadlocks) TTou €TTIQEPOUV TO KKPEUACHO»
EQPAPUOYWYV TNV OTIYUR TNG EUPAVIONG YPAPIKWY avTIKEINEVWY (TTX. buttons, panels, kATT) oTnv
0Bovn.

QoT600 OTTWG avagEPBNKe Kal TTPONYOUNEVWG 01 swing KAGaeig dev cival thread-safe. O kwdikag
dlaxeipiong yeyovoTwy OTIC Swing £QAapPUOYEG eKTEAEITAI €S aTTO HIa CUuykekpipévn thread n
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otroia ovoudletal event-dispatching thread. Me autd Tov TPOTTO ETTITUYXAVETAI O KWOIKAG €VOG
event handler va TeAeiwvel TTpIv TNV eKTEAEON TOUu KWOIKa €vog GAAou event handler. MNa tnv
amoguyr mOavou adie¢ddou (deadlock), eival amapaitnto kal Ta Swing components va
OnuioupyouvTal, TPOTTOTTOIOUVTAl KAl €PWTOUVTAI IO TNV KATACTACH TOUG Péoa atmd Tnv event-
dispatching thread.

8.3.1 H xpnon tng peBddou invokelLater

H kAnon g peBddou invokelLater pyéoa amd kdmoio thread ¢ntd amd Tnv event-dispatching
thread va ekteAéoel KATTOI0 KWOIKA. O CUYKEKPIUEVOG KWOIKAG TTPETTEI va ypa@Tel Yéoa otnv
MEBOSO run evlog avtikeigévou TUTTOU Runnable kai to Runable avrikeipevo va opioBei wg
TTOPAUETPOG TNG MEBGDOU invokeLater. H invokelLater puéBodog €MIOTPEPEI AUECWG XWPIG va
TTEPIMEVEI TNV EKTEAEOT TOU OUYKEKPIYEvou KwdIKa attd Tnv event-dispatching thread. AkoAouBei
éva TTapdadelypa xprnong tng pebddou invokelL ater:

Runnable updateAComponent = new Runnable() {
public void run() { component.doSomething(); }

I}

SwingUtilities.invokeLater(updateAComponent);

2TN OUVEXEID TO APXIKO TTAPAdEIYUA TOU KEQAAQIOU TPOTTOTTOINBNKE WAOTE VA EKTEAEI TOV KWOIKA
onuioupyiag Tou GUI otnv event-dispatching thread péow Tng péBOGdoU invokelater. Kpivoupue
OKOTTIMO VO ava@EPOUNE OTI YIa va aTTOQUYOUNE KPENACTHUATA 0€ Swing EQOPUOYEG gival OKOTTIUO
va ekTeAeiTal 0 KWdIKag eupaviong Twv GUI otnv event-dispatching thread péow tng peBGdou
invokeLater. Mapduoia pe Tnv invokelLater eival kai n péBodog invokeAndWait Ttrou ptropeital va
avapepbeite o€ auTn

import java.lang.*;
import java.util._*;
import java.awt.*;
import java.awt.event.*;
import javax.swing.*;

class SimpleGuil {
private static JButton btn = null;

public static void createAndShowGUI() {
// Let"s make a button first.
btn = new JButton('Click Me!™);
btn.setMnemonic(KeyEvent.VK C); // Now you can hit the button with
// Alt-C.

btn_addActionListener(new ButtonListener()); // Allow the button
// to disable itself

// Let"s make the panel with a flow layout.

// Flow layout allows the components to be

// their preferred size.

JPanel pane = new JPanel(new FlowLayout());
pane.add(btn); // Add the button to the pane.
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// Now for the frame

JFrame fr = new JFrame();

fr_setContentPane(pane); // Use our pane as the default pane

fr._setDefaultCloseOperation(JFrame.EXIT_ON _CLOSE); // Exit program
//when frame is closed.

fr.setLocation(200, 200); // locate Frame at (200, 200).

fr_pack(); // Frame is ready. Pack it up for
// display.
fr.setVisible(true); // Make it visible.

public static void main(String[] args) {

//Schedule a job for the event-dispatching thread:
//creating and showing this application®s GUI.
Javax.swing-SwingUtilities. invokeLater(new Runnable() {
public void run(Q) {
createAndShowGUI () ;
¥

DE
}

// Button event handler
static class ButtonListener implements ActionListener {
public void actionPerformed(ActionEvent e) {
btn.setEnabled(false); // Disable the button
}

}
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9. Animation og Java

9.1 evikd epi Animation
‘Evag atrd Toug KaAUTEPOUG TPOTTOUG YIa va Yivel éva TTpoypauua o€ Java i pia ogAida trou

Tpéxel Java applet o eAKUOTIKN, gival va ekTeAei animation.

H Baoikn 18éa yia va ekteAéoel éva mpdypauua animation eival va ptropei va eu@avicel
OIAQPOPETIKA OTIYMIOTUTTA KATTOIOG Kivnong TO éva PETA TO GAAO pE OXeTIKA peydAn TaxuTnta.
Mapakdtw Ba mepiypdyoupe pebodoloyieg yia BEATIOTN ekTéAeon animation. Ag &ekivijooupue
6uwg TTapoucidlovTag Ta Bacikd €idn animation:

1. Zrarnkn multi-frame animation. TpOKeITal yia TNV TEPITITWON KATd TNV oTroia gu@avifouue
O1ad0xIKA YPa@IKA 1) eIkOveG (frames) T pia Tavw oTnv GAAN pe OXeTIKA peydAn Taxutnta (n
animation Tou Tapdyetal amd utoAoyioTr) uTropei va  emTixel 10-20 frames 1O
OeuTEPOAETTTO). H TEXVIKA auTh) de diagépel O€ TITTOTA ATTO TNV TTAPAdOCIOKY TEXVIKA TTOU
XPNOIYOTTOIEITAI OTOV KIVAUATOYPAQO Kal OTA KIVOUeva oxEdia (cartoons).

2. KivoUueveg eikoveg. MpOoKeITal yia TV TTEPITITWAON KATA TNV OTToia £XOUME HIO WIKPR EIKOVA
(ouviABwg ovopdadletal sprite) TNV OTToI0 PHETAKIVOUUE TTAVW OTTO HIA AAAN UeyaAUTeEPN €IKOVA
(background). AutA n TEXVIKA XpnoIdoTroiEiTal KaTé KOpov oTa Traixvidia. To aTroTéAeoua
MTTOPEI va yivel TTOAU TTIO EVTUTTWOIAKO Qv TO KIVOUMEVO sprite atroTeAgiTal atrd TTOAAd frames,
aAAGZel dnAadn pop@r Katd Tnv Kivnor Tou TAvw atmd 1o background. ETiong, katd
TTPOTIUNGCN, N Kivouuevn ikéva (sprite) Ba TTpétrel va £xel dlagavég (transparent) background
€TO1 (OOTE va unv €ival ammapaitnto va €xel TapaAAnAdypauun pop@r. Autd uTropei va
emTeuyOei ye To format GIF 89 yia eikdveg Tng Compuserve.

9. 2 To animation loop

Otroio €idog animation kai va BéAeTe va TTpaypatotroifoete oto TTPoypauud oag, Ba
XpelaoTeite évav Bpoxo (animatin loop), o otroiog Ba avaAdpel va {wypailel o€ TAKTA XPOVIKA
dlacTtuara Ta dladoxikd oTIyMIOTUTTA TnG Kivnong TTou Ba ulotroliei n animation. Xtnv Java Ba
TPETTEl AUTOG 0 PBpdxog va ekTeAeiTal o€ éva BIKO Tou GexwploTd thread. Aev Ba ETTpeTre yia
TTapadelypa va utrel o peBoddoug 6TTwg n paint() fj n update() Tng kKAdong java.awt.Component pe
TN SIKaloAoyia OTI TTEPIEXEI AEITOUPYIEG YPAPIKWY, YiaTi auTég ol uéBodol aviikouv oTo Bacikdé AWT
thread 10 oT1roio eival uTTEUBUVO yia va TO XEIPIOUO TWV BACIKWVY AEITOUPYIWY (WYPAPIKAG Kal
XEIPIOPOU yeyovoTwy (event handling) Twv avTikeiyévwy Tou TTpoypdupatog. To animation loop
Ba pétrel va ptraivel otn péBodo run() evog thread TTou dnuioupyoulue €18IKA yia TNV EKTEAECN TNG
animation. ¥tn péBodo paint() 6a ptraivouv o1 evToAéG oI oTToieg Cwypa@ifouv povo éva frame
KAOe @opd (To TPEXOV).

Mapakdtw divoupe TN YEVIKH) HOP@r) TTOU TTPETTEI va €xEl TO animation loop. NaparnphoTe
o1l xpnoigoTtroloUpe pia petaBAnt frameNumber, n omoia kpatdel Tov aplBud Tou frame TToOU
TIPETTEl VA ePQavIOTEl O0TNV ekdoToTE €TTavVAANYWN Tou Bpoxou (Tpéxov frame) kail pia PeETABANTN
delay, otnv omoia ypdgoupe 1TOCA msec (XINOOTA Tou SeuTepOAETTTOU) Ba TTapePBaAAovTal
avapeoa otnv gu@avion Twyv diadoxikwv frames. MNpocégte 611 yia va {wypa@icouhe To KABE
frame péoa amd 10 animation loop, kaAouue TN péBOdO repaint() n otroia avrikel oTnv KAdon
java.awt.Component. H Asitoupyia Tng gival va KaAei Tnv yéBodo paint() kar emopévwg (ag@ol oTnv
paint() BaCoupe TIG EVTOAEG yia eu@Avion Tou TpéxovTog frame) va {wypagilel To Tpéxov frame.

public void run() {
while (true) {
//Auéavoupe 1o animation frame kara éva.
frameNumber++;
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//To Lwypagilouue.
repaint();

Hepiuévoupe delay msec.
try {Thread.sleep(delay); } catch (InterruptedException e) {}

9.3. Baoiko mpoypappa animation

Oa Tapoucidoouue Twpa éva TTapddelyua piag Applet Tou ekteAei ararikp multi-frame
animation, xpnoigotToiWVTag €va animation loop OTwWG pag UTTEDEIEE n TTPONYOUMEVN
Tapdypa@og. To Tapddeiyuya autd eival OTOIXEIWDES, PE TNV €vvola OTI gival TO HMIKPOTEPO
Tpoypauua o€ Java Trou Ptropei va ekTeAéoel animation. EATriCoupe O Ta oxOAIa gival ETTAPKN.

import java.awt.*;
import java.applet.Applet;

// H applet uAotroiei To Runnable interface TpOKeIUEVOU va UTTOPEDTE! va
// xpnaiuotroinoer 6ikd tn¢ threads.
public class AnimatorApplet extends Applet implements Runnable {

int frameNumber = -1; //Metpntn¢ Twv frames

int delay; //KaBuatépnon og msec

//OpiCouue 10 éexwpiarod Thread yia animation
Thread animatorThread;

public void init() {
//@a mapeuBarrovrar 100msec avausoa ara frames
delay=100;

}

public void start() {
// Apxikotroinoe 1o Thread yia animation
if (animatorThread == null) {
animatorThread = new Thread(this);

// =¢kiva 1o Thread yia animation
animatorThread.start();
}
}

public void stop() {
//2taudra 1o Thread yia animation
animatorThread = null;

}

//2€ auth Ty uéBodo utraiver To animation loop.
public void run() {

//animation loop
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while (Thread.currentThread() == animatorThread) {

//AGénoe Tov apiBuo Tou frame Kard éva
frameNumber++;

/Zwypdeice 10 TPéxoV frame
repaint();

/Tepiueve uepIkG@ msec
try {Thread.sleep(delay) }
catch (InterruptedException e) { break; }

//21nv paint() utraivouv oi eVIoAEC yia gupavion Tou Tpéxovro¢ frame.
public void paint(Graphics g) {
// Zwypadeioe éva string mou oeixvel
// Tov apiBuo Tou Tpéxovroc frame
g.drawString("Frame " + frameNumber, 0, 30);
// MMpayuari, mpokeiral yia moAu xalo frame

}

9.4. Texvikég BeATioTotroinong

To TTapatrdvw TTaPAdEIYUa EKTEAE MIO OTOIXEIWON Kal QUOIKG TTOAU BapeTr] animation:
EpoeaviCel otnv 086vn Tn cupBoloceipd “Frame i”, 61Tou i 0 apiBuog Tou TpExovTog frame. Av
OOKIPAOETE va TO TPEEETE EKTOG ATTO TO OTI Ba TTARETE, YTTOPEI va DIATTIOTWOETE OTI £XEI VA PIKPO
TPORANua. MapdAo TTou TuTTWvETal HOAIG éva string KABe @opd (n ekTUTTWON €VOG string gival
TTOAU €UKOAN UTTOAOYIOTIKG UTTOBEDN - PAVTACTEITE VO TUTTWOVAUE EIKOVEG), HEPIKEG POPEG TA
ypdupaTta goiafouv va avapoofrvouv.

To @aivopevo autd Aéyetai flashing n flickering kai €ivar 10 Kupi6TEPO TTPORANUG TTOU
TTPETTEN va ETMIAUCOUE TTPOKEINEVOU va TTITUXOUUE OpaAr (smooth, flicker free) animation.

O Abyog 1ou epaviCetal To screen flickering  €ival o €€AG: kKGBe opd TTou KAAOUUE TN
pEBOdO repaint() oto animation loop, TTpokeipévou va eugaviocoupe éva kKaivoupylo frame,
olpgwva Pe Tnv uttdpyxouca uhotroinon Tng peBodou repaint(), kaBapiletal To background kai
METG KaAeiTalr n péBodog paint() yia va Cwypagioel. ETITTAov, 0 XpOvog TTOU aTTAITEITAl yIa TOV
koBapiopud Tou background kar Tnv egugavion Tou véou frame oTtnv 086vn eivar ouvBwg
MeYaAUTEPOG aTTé TN cuxvoTnTa odpwaong (refresh rate) Tng 0B8évng. To atroTéAeopa gival 0TI KABE
@opda TToU TTAPEUPAAAETAI PIO CAPWON avAueca Ot auTég TIG OUO Aermoupyieg (KaBapiopdg
background kai gu@dvion véou frame) BAEToupe yia Aiyo xpovo oTnv 0846vn HIocOTEAEIWPEVA
YPa®IKG (Micolwypa@icopévo To véo frame 1, oTn xeIpoOTePn TTEPITITWON, €VIEAWS KabBapd
background).

Mapakdtw 6Ba TTapoucidooupe OUO TIOAU  XPrOIMEG TEXVIKEG TIOU  TIPETTEl  va
XpnoigoTrolouvTal atré kKGBe coBapd TTpdypauua animation yia Tnv €EAAEIYN TOU QAIVOUEVOU TOU
flickering kai yia emiteugn opaAng (smooth) animation.

e EmavakaBopiopdg Tng uttdpyxoucag pebddou update().

To Abstract Windowing Toolkit (AWT) package Tng Java kdBe @opd TTou £va avTIKEINEVO

Tou (Applet, Canvas, Frame) {n1d va ¢avalwypagioel Tov €autd Tou KaAei Tn péBodo update()
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auToU TOU avTIKEINEVOU. 2Tn ouvéxela, n péBodog update() kaAei pia péBodo clearRect() yia va
kaBapioel To background Tou avTiKeIyévou TTou TNV KaAei TTpIv KaAéoel Tn y€Bodo paint() yia va
cavalwypagicel 1o avtikeiyevo. H Baoikn 16€éa o€ autr TNV TeEXVIKN €ival OTI TIPETTEl va
emmavakabopiocoupe TN péBodo update() woTe va eival o £€Euttvn: va kaBapidel To background
MOvo 6Tav TTpayuaTika To xpeladouaote. 'ETol yropolpe va emtaxUvoupe aiobnTtd Tnv ekTEAEON
Tou animation loop kai va eAayxioTotroifjooupe 1o flickering. MNa Tapddeiypua oTo TPOYPAUUA TTOU
€idape Tapamavw gival TEPITTO va ofrjvoupe 1o background kdBe @opd TTou (wypaifoupe Eva
véo frame. MTopoUpe emopévwg va avTiypayoupe otn pEBodo update() autoloio Tov KWOIKA TTouU
éxoupe oTn PEBOOO paint() kar yovo autd (kapia evioAn yia kabapioud background). ‘ETol, kaBe
@opd Tou Ba kaAeital N update yia va eppavioTei éva véo frame, dev Ba ofrjvetal To TTAAIO - aTTAG
Ba epaviCeTal TAvw aTTé To TTaAId TO KaivoUupyio frame.
o Xpnoiyotroinon buffer 08évng

20ppwva pe auti Tn PEBOBO pTTOPOUME va €EOIKOVOUROOUNE TTOAU Xpdévo Katd Tnv
EMQAVION YPOAPIKWY OTNV TIEPITITWON TIOU N gU@QAvIO) Toug TrepIAaUBAvel  TTOAUTTAOKOUG
uttoAoyiopoug. H 16éa eivar 0TI XpNOIYJOTTOIOUYE KOTA KATTOIOV TPOTTO MIa WEUTIKN 086vn
(offscreen) otnv otoia {wypagiCoupe 1o frame Tou BEAOUPE va ePPaviCOUPE XWPIG va TO BAETTE
0 XPAOTNG OTNV TTPAyuaTiky) 086vn. Tnv wpa TTOU KAVOUUE TOUG UTTOAOYIGHOUG YIa TNV eU@AvION
Tou frame oTnv WeuTIKN 086vn, 0 XpHoTtng BAETTEl akdua To TTponyouuevo frame kai Ox1 éva véo
frame va epgaviletal oiyd oyd Tavw atrd To Tponyouuevo. MOAIG TeAsiwooupe Tn oxediaon Tou
frame oTnv WeuTikn 0086vn, eu@avifoupe TRV WeUTIKN 086vn oTnv TTpayuaTikh. ‘ETol, o xprotng
BAérel To véo frame va gu@avietal TTOAU ypryopa otnv 086vn Tou. 2Tnv Java, o buffer 08évng
(offimage) Tou xpnoiyoTtToloUpe gival éva TTedio Image ou dnuioupyoUue XPNCIYOTTOIVTAG Hid
ammd TG ueBBGdoug createlmage() Tng kKAdong java.awt.Component. Na va Jwypagicoupe otnv
086vn auth, atrAd xpnoigotroiouue 1o Graphics avrtikeipevé Tng (offGraphics) 1o oTToio YTTOPOUUE
va TrpooTtreAdooupe pe T péEBodo Image getGraphics(). Omwg Ba d¢ite oTO0 TTAPAdEIYHA TTOU
TTAPOUCIAJOUE TTIO KATW, OAES 01 EVIOAEG Ypa@iKwy péoa oTn pEBodo update() (wypagilouv o€
auTd TO avTikeiyevo dnAadn otnv WeuTikn 086vn avti otnv aAnBivA. H gpgdvion Tou véou frame
oTnv TTpayuatik 08dévn yiveralr povouldg pe Tnv KAjon tng peBddou drawlmage() oto TEAOG TNG
update().

To Trapddeiyua Tmapoucidlel pia Applet Tou xpnoigoTrolei kal TIG dU0 TEXVIKEG TTOU
avagépape TTapatmdvw yia va emruxel smooth animation. Kai TrédAiI eAtriCoupe 611 Ta axOMia ival
ETTOPKNA:

import java.awt.*;
import java.applet.Applet;

public class ImageSequence extends Applet implements Runnable {
int frameNumber = -1;
int delay;
Thread animatorThread;
boolean frozen = false;

Dimension offDimension;
Image offlmage;
Graphics offGraphics;

Image[] images;

public void init() {
String str;
int fps = 10;

//Téaa milliseconds avaueoa ora frames;
str = getParameter("fps");

try {
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if (str 1= null) {
fos = Integer.parselnt(str);

}
} catch (Exception e) {}
delay = (fos > 0) ? (1000 / fps) : 100;

//®OpTWOE OAES TIG EIKOVEG.

images = new Image[10];

for (inti=1;i<=10; i++) {
// Ta ovéuara Twv apxeiwv givar eVOEIKTIKG
images[i-1] = getimage(getCodeBase(),

"myimage"+i+".gif");
}
}

public void start() {
if (frozen) {
//Mnv kaveig timora. O xprotng {nTnoe diakorn
}else {
//=¢ekiva tnv animation!
if (animatorThread == null) {
animatorThread = new Thread(this);

animatorThread.start();

}
}

public void stop() {
//ZTaudra tnv animation
animatorThread = null;

/ATTEASUBEPpWOE Ta avTikeiueva Tou xpeiGlovrav
// yia tnv weoTikn 08évn

offGraphics = null;

offlmage = null;

}

public boolean mouseDown(Event e, int x, int y) {
if (frozen) {
frozen = false;
start();
}else {
frozen = true;

//ZTaudra 1o animating thread.
animatorThread = null;
}

return true;

}

public void run() {
// H mapakdrw péBodo¢ amAd xaunAwver
// TV mporepaidTnTa TOoU animation thread
// yia AByoug guyéveiag mpog Tic AAAeS diepyaadies
// TOU CUCTAUATOS.

Thread.currentThread().setPriority(Thread.MIN_PRIORITY),
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//Kpdra tnv 1péxouca wpa
long startTime = System.currentTimeMillis();

//animation loop.
while (Thread.currentThread() == animatorThread) {

frameNumber++;
repaint();

//Mnv kaBuaoTtepeic kaBoAou av Exouus apynaoel
try {
startTime += delay;
Thread.sleep(Math.max(O0,
startTime-System.currentTimeMillis()));
} catch (InterruptedException e) {
break;

}
}
}

public void paint(Graphics g) {
update(g);

// H update() éxei eravakaBopioerei ouupwva e TNV
// TpwTn atré 1 U0 TEXVIKES TTOU TTAPOUCIACAUE WOTE va
// unv kaBapilel To background 1ng¢ 006vn¢ Xwpic Adyo.
// AvtiBera kaBapilei To backround aTn weuTikn 086vn
// kai o€ autnv {wypailel 1o véo frame. 210 TEAOC
// Tepvdel To amoTéAsoua Kateubeiav oTn TpayuarTikn
//006vn aOupwva e 1N 0EUTEQPN TEXVIKA
public void update(Graphics g) {
Dimension d = size();

// Anuiotpynaoe tnv weuTikn 06évn
if ( (offGraphics == null)
|| (d.width != offDimension.width)
|| (d.height != offDimension.height) ) {
offDimension = d;
offlmage = createlmage(d.width, d.height);
offGraphics = offlmage.getGraphics();

}

//2Bnoe 1o maAié frame, aAAd orn weltikn oBoodvn
offGraphics.setColor(getBackground());
offGraphics.fillRect(0, 0, d.width, d.height);
offGraphics.setColor(Color.black);

// Zwypdeioe 10 véo frame

offGraphics.drawlmage(images|[frameNumber % 10], 0, O, this);

// Twpa mépva tnv WeUTikn 000vn OTNV TPAYLATIKA
g.drawlmage(offimage, 0, 0, this);
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10. Eiocodog/'Eodog - Streams

O1 e@appoyEg TTou ekTEAOUVTAI O€ éva UTTOAOYIOTIKO TTEPIBAAAOV, O€ OTTOIAOATTOTE YAWOOTA KAl
av €xouv ypagei, eival €ite Tapaywyoi dedouévwy, €iTe KATAVOAWTEG, 1, OTNV OouvAon
TEPITTTWON Kal Ta dUo. AéyxovTal KaTTola dedopéva ( KaTavaAwaorn ), akoAoubei emetepyaaia
TOUG Kal UoTepa Ta eEAyouv ( TTapaywyn ) yia TTEpaITEpw XprRon.

10.1 Fevikn MNeprypaen

O TpOTTOG PE TOV OTTOIO Ol EQAPUOYEG TTOU €XOUV YPOQTEl oTnV Java, €l0dyouv Kal e¢dyouv
Oedopéva, ETTIKOIVWVWVTAG METAEU Toug, e TOo ouoThua apxeiwv ( file system )  ye kdmoia
ouokeun ( device ), yivetal pe Tnv BoriBeia Twv Streams. ‘Eva stream dnA. dev cival TitTroTe
GAAo a1Td €va yevIKO KavdAAl, OTO OTToio UTTAPXEl por) EBOUEVWV.

H Java di1a6étel apketd €idn atmrd streams, kaBéva amd Ta oTroia ypnolyoTrolgital atmd
OlapopeTikG  €idn dedopévwy. Ta otdvrapt streams eicddou/e€ddou InputStream «kai
OutputStream, amoteAdolv TRV Bdon vyia O6Aa T1a umoAoima. lowg Ta MO  Oouxvd
xpnoigotroloupeva streams eival Ta DatalnputStream kai DataOutputStream Ta otroia divouv
TRV duvVaTOTATA, TO PEV TTPWTO, TNG AVAYVWONG - 10000V TTPWTOYEVWYV TUTTWV DEBOPEVWV TNG
Java og pia epapuoyn, avegdptnta ammo 1o €idog TNG PNXAVAG ( UTTOAOYIOTHG KAl AEITOUPYIKO
oloTnua ) TTAvw OTO OTToI0 EKTEAEITAI N eQpapuoyn. AvTioToiXa, TO OUTEPO XPNOIUOTIOIEITAI VIO
TNV eyypaoen - £€€0do TpwToyevwyv TUTTWV NG Java. MNio auotnpd, ta DatalnputStream kai
DataOutputStream avatrapioTolv Unicode aA@apiBuntikd ( string ), o€ pop@r| TTou gival pia
eAa@pd Tpotrotroinon Tng UTF-8.

Qg GMAa €idn atd streams, Ba PTTOPOUCAUE VO AVAPEPOUNE TOUG ATTOPOVWTEG apxeiwv ( file
buffers ), o1 otToi0I CUXVA XpPNOIMOTTOIOUVTAI YIA VA dugfoouv Thv TaxutnTa Kal arrdédoon Tou
OUOTAUATOG, OTnV TrepiTTTwon  Tou  AapPBdver xwpa /O ( cicodog/é€odog ). Ta
BufferedInputStream kai BufferedOutputStream &iaBalouv kai ypd@ouv Turjpata dedouévwy (
TOo péyeBog Twv oTroiwv PTTopEi va kabopiotei ) TNV @opd. Otav yivetal avdyvwon otré A
eyypaon oe buffered stream, o xprioTng otnv ouacia acyoAcital pe Tov buffer kai 6y e Ta
TTpayuaTikd &edouéva Tou stream. Oa Tpémmel OPWG, O€ TAKTA Xpovika OlaoThPOTA, Va
KaAeital n péBodog flush Twv buffers, €101 woTe va gipacTe ciyoupor 611 6Aa Ta dedouéva aTov
buffer éxouv dlaBaoTei amd i ypaetei oto ocloTnua apxeiwv ( file system ). Akdun, o€
TEPITITWON TToU BéAoupe va xeipioToupe atreuBeiag apxeia amd 1o TomKO file system, Ta
FilelnputStream ka1 FileOutputStream ypnoiyotrolodvtal yia 10 Avolyua, Tnv avdayvwaorn Kal

TNV £Yypa®r apxeiwv.

10.2 Mapadeiypa e10660u pe TNV KAdon System

Mia atré Tig KAdoeig TTou n Java mrepiAapBavel o€ kaBe applet i epapuoyn, ave€dptnta atrd 10
av Tnv €xoupe Kavel import oTnv apxn n oxi, €ivar n kKAdon System. AuTtr TTEPIEXEl APKETA
Baoikd avTikeiyeva, Ta oTToia YTTOPOUV va XpnaoiuotroinBouv yia Asitoupyieg 1/0. ‘Eva amrd
auTtd eival kal To  avTikeipevo System.in, TUTOU InputStream kai Bpiokel epapuoyn o€
AeiToupyieg €10600u atmd 1o aTdvTap stream €166dou ( ouvhRBwG To TTANKTPOASGYIO ). ETeidn
Ouwg 1O stream eival pia akoAouBia aTTd XOPAKTPESG OI OTToiolI £XOUv An@Bei atmd KATTola
TTNyn, €ival ammoAUTwS QUOIKG QUTA va PTTOPEl va gival Kal KATToIo apxeio, To modem, 1] Kai
OTTOI00NTTOTE AAAO TTEPIPEPEINKD.

To apatravw stream €16600uU, £XEl APKETEG PEBODOUG JE TIG OTTOIEG UTTOPEI VA YiVEl XEIPIOUOG
Twv O0edopévwy €10600U. YTTApXouv HEBODOI yia AfWn OUYKEKPIMEVWVY XOPOKTHPWY aTTd
strings, yia €ico0do akepaiwv ( integer ) kKaBwg Kalr GAAwY TUTTWV ApIBPWY, AKOUN Kal uE60dog
yia €icodo atTAwv bytes. To TTapakdTw KouudaT kwdika diafdadel string atrd 1o TTANKTPOASYIO :

public class InputTest() {
String str;
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public static void main(String args[])

{
}

str = System.in.getin();

10.3 Mapadeiypa 680U pe TRV KAGon System

O1wg kai n €icodog, €101 Kal n £€6060¢ yiveTal pe Tnv BorBeia Twv streams. TNV CUYKEKPIPEVN
TEPITTTWAON, N TTNYA TNG akoAouBiag Twv XapakThpwv eival n idia n epapuoyn mmou BEAel
Aeitoupyia €€60ou, evw o TTpoopioudg cival 1o standard output, TTOU YpnoIUoTTOIET TO
A&IToupyIk6 ouoTnua. Auté gival ouvBwg To monitor, aAAd, OTTWG Kal o TTavw, YTTOPE va
gival Kal GAAEG OUOKEUEG, O EKTUTTWTHG Yia TTapadelypa. To avTikeipevo TG KAGong System
yla £€€0d0 eival To System.out kai gival T0TTou OutputStream. To TTapak&Tw KOPPATI KWAIKA,
ETTEKTACT) TOU TTPONYOUUEVOU, eKTEAET Kal £€£000 oTO standard output.

public class InputTest() {
String str;

public static void main(String argsl[])
{

str = System.in.getin();

System.out.printin(str);

}

2nueiwon @ av o TTapaTTavw KwdIKAg TpoTrotroinBei eAa@pd Kal ekTeAeoTel péoa ammod €va
applet, ye Tnv BoriBeia 1.x. Tou Netscape Navigator, T161e wg standard £€0do¢g Ba 1e6¢i n Java
Console tou Netscape, otnv otroia Ba eu@avIOTEl KAl TO PAVUPA, a@OU €W OV £XOUME
ypauun evioAwv ( command line ).

10.4 KaraokeguaoTAg Kal MéBodol Tou DatalnputStream

MapakdTw TTapaBETOUPE TOV KOTAOKEUQOTH KAl JEPIKES XPNOINESG HEBSBOUG TNG KAGONG
DatalnputStream.

Constructor :
public DatalnputStream(InputStream in)

Anuioupyei éva KalvoUpylo avTikeipevo TUTTou data input stream yia avayvwon atmmoé 1o
input stream TTOU TTPOGdIOPICETAI ATTO TNV TTAPAUETPO.

MapdueTpor:
in - TO input stream.

MéBodor :
read(bytel[])

Eicodog byte.length bytes dedopévwy ammd autod To data input stream, o€ £vav Tivaka ammo

bytes
readBoolean()

Eicodog piag boolean Tiung amd autd 1o data input stream.
readByte()

Eicodog piag mpoonuacpuévng 8-bit Tiurg ammé autd To data input stream.
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readChar()
Eicodog evog Unicode xapaktipa atmd autd 1o data input stream.
readFloat()
Eicodog evog float ammdé autd 10 data input stream.
readint()
Eicodog evdg rpoonuacpuévou 32-bit akepaiou ( integer ) atré autd 1o data input stream.
readLine()
Eioodog Tng emmopevng ypaupng keipévou atrd autd to data input stream.
readLong()
Eicodog evog Trpoonuacpuévou 64-bit akepaiou ( integer ) atrd autd 1o data input stream.

10.5 KaraokeguaoTng Kal MéBodol Tou DataOutputStream

MapakdTw TTapabETOUE TOV KOTAOKEUQATH KAl JEPIKES XPNOIKES PEBOOOUG TNG KAGONG
DataOutputStream.

Constructor :

public DataOutputStream(OutputStream out)
Anuioupyei £va kaivoupyio avTikeipevo TUTTou data output stream yia eyypagn oto output
stream TTOU TTPOCBIOPICETAI ATTO TNV TTAPAUETPO.

MapdueTpog :
out - To output stream.

MéBodoil :

flush()
“KaBapicel”, dnA. ekTeAei avaykaaTiKr) geTapopd Twv dedouévwy Tou output
stream. Xpnoiuotroigital yia To adeiaoua Tou buffer.

size()
EmoTpégel Tov apiBuod Twv bytes 1mou gypdgnoav oto data output stream.

writeChar(int)
pdpel éva xapakThpa oTo stream €€60ou cav yia 2-byte Tiur, Pe TO MO
onuavTiké byte, Tpwro.

writeDouble(double)
MeTatpérrel Tnv double TTaAPAUETPO TTOU BEXETAI O€ £va long aKEPQIO PE TNV
doubleTolLongBits péBodo NG kKAdong Double kai UoTepa ypd@el autAv TNV long
TIUA oTo stream €€6dou cav pia 8-byte TToodTNTA, PE TO MO ONPAVTIKG TG byte,
TTPWTO.

writelnt(int)
pdoper évav aképaio (int ) oTo stream €£6dou pe poper TEoodpwv bytes, To MO
onpavTiké byte, TTpwro.
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11. AikTUaKOG lNpoypappatiopdg otn Java

11.1 Uniform Resource Locator (URL)

OTr0106 €xel TTEpINyNBei aTov Maykdouio loTé ( World Wide Web ), éxel dn akouaoel Kai
xpnoiyotroinoel Tov 6po URL, yia va TrpootreAdoel didpopeg HTML oeAideg oto Web.
AkoAouBei évag atrAdg, aAAG TTEPIEKTIKOG OPICTUOG :

Opioudc : URL eivar éva akpwvupio yia To Uniform Resource Locator kai To 0T10i0 atroTeAEi
Mia avagopd ( pia dieubuvon ) oTto Internet.

Eival ouxvd gukoAo ( av kai 6x1 atroAuTa akpiEG ) va oke@TopaoTe To URL, wg 10 vopa evog
apyeiou TotroBeTnUéVOU KATTOU OTO OiKTUO, YIaTi Ta TTEpIoadTepa URLS avagépovtal o€ apyeia
KATTOI0U UTTOAOYIOTH ouvdedepuévou aTto dikTuo. Mapdaderypa evog URL eival n dietBuvaon Tng
KEVTPIKAG aeAidag Tou E.M.T1. aTo Internet : http.//www.ntua.gr .

To mmapammdvw URL, 6TTwg GAAWOTE Ta TTEPICOOTEPA, ATTOTEAEITAI ATTG dUO KUpIa PEPN :

e TOV TTPOCdIOPIOTH TTPWTOKOAAOU ( protocol identifier ), r.x. hitp kai
e TO Ovopa NG TTNYAG/TTOpoU ( resource name ), T.X. //www.ntua.gr .

To protocol identifier TrpoodiopiCel To dvopa Tou TTPWTOKOAAOU, PE TOUG KAVOVEG TOU OTTOIOU
Ba TpooTreAacTel 0 TOPOG. MNa TTapddeiypa, 1o hitp gival To TPWTOKOAAO yIa TV TTPOCTTEAQCN
utrepkeipévou ( hypertext documents ). AANa yvwoTd TTpwToKoAAa givail 1o ftp yia pyeTagopd
apxeiwv, To news yia avayvwon véwv, To file kal gopher.

To 6vopua Tou TTOpou atroTteAei TNV TTARPN dieuBuvar) Tou aTo Internet. H pop@r Tou ovopaTog
€€APTATAI ATTOKAEIOTIKA ATTO TO TTPWTOKOAAO TTOU XPNOIUOTTOIEITAI YIO TNV TTPOCTTEAQCT| TOU,
OuWG Ta TTEPIOTOTEPA ovouaTa TTepIAAPBAavouy éva atmd Ta akoAouBa oToixeia :

e Ovopa host : To Gvoua Tou UTTOAOYICTH) OTOV OTT0I0 avadNTOUUE TOV TTOPO.

e Ovoua apxeiou ( filename ) : n TARPNG diadpoun oTo apxeio TTou ¢nTaue, aTov host.

e apiBuo Bupag ( port number ) : n BUpa oTnv oTToia avagnToUpe Tov TTOPO ( AUTO €ival
ouvnBwWG TTPOAIPETIKO ).

e avagopd ( reference ) : ava@opd o€ CUYKEKPIPEVO ONWPEIO OTO APXEIO TTOU CNTOULE.

2Ta 10 TTOAAG TTPWTOKOAAQ, Ta BUO TTPWTA OTOIXEIO Eival UTTOXPEWTIKA, EVW Ta OUO £TTOUEVA
TapaAeirovral. To TOKETO java.net Tmepiéxel Mo kKAdon pe ovopa URL, n otoia
XpnoidoTrolgital atré Ta TpoypdupaTa yia Tov Xelpiopo URL SieuBivoeswy.

11.1.1 Anpioupyia URL oxeTikoU (relative) pe éva dAAo

‘Eva oxemikd URL Trepiéxel povo TIG TTANPOQPOPIEG EKEIVEG TTOU Eival ATTOPAITNTEG yia vd
TTpoCeyyioel pia TTNyRA 1 10 Tepiexopevo evog ahAou URL. Oi specifications Twv oxetikwv URL
xpnoigoTtrolouvtal ouxva oe HTML apyxeia. Na mapddeiyua utroBEéToupe 0TI dnuioupyoUle éva
HTML apxeio 10 otoio ovopdletal JoesHomePage.html. Méoa oTn ouykekpiyévn oeAida
uttdpyouv links o AAAeg oehideg, Ommwg PicturesOfMe.html kai MyKids.html,o1 oTroieg
BpiokovTal oTo id10 punxdavnua kai aTo idio directory ye Tnv JoesHomePage.html. Ta links oTig
oehideg PicturesOfMe.html kar MyKids.html amdé 1n JoesHomePage.html ptmopolv va
TTPOCdIoPIoTOUV WG OVOUOTA OPXEIWV WG £ENG:

<a href="PicturesOfMe.htmI">Pictures of Me</a>
<a href="MyKids.htmI">Pictures of My Kids</a>

Autég o1 dieuBuvoeig URL eival oxetikd URL, dnAadn Ta URL cival opioyéva wg OXETIKA TTPOG
TO apxeio aTo otroio TrepiExovTal (edw n JoesHomePage.html). Zta poypdupata Java,
MTTopoUuE va dnuioupyfooupe éva avTikeipevo URL até Tn specification evog oxetikou URL.
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MNa mopadeyua, £oTw o1 E€poupe duo URL Tou gamelan site:

http://www.gamelan.com/pages/Gamelan.game.htmi
http://www.gamelan.com/pages/Gamelan.net.html

ATT6 auTég TIG 0eAideg puTTopoUpE va dnuioupyrooupe avTikeipjeva URL OXETIKA PE TNV KOIVH
Toug Bdaon URL: http://www.gamelan.com/pages/ wg €€AG:

URL gamelan = new URL("http://www.gamelan.com/pages/");
URL gamelanGames = new URL(gamelan, "Gamelan.game.html");
URL gamelanNetwork = new URL(gamelan, "Gamelan.net.html");

AuTdg 0 snippet kwdIKag xpnolyoTrolei Tov kataokeuaoTr) URL TTou emITPETTEI TN dnioupyia
evog avTikelpévou URL atmo éva dAAo avTikeipevo URL (ouykekpiyéva Tn Baaon) kai Tn
specification evog oxetikou URL. H yevikr) pop@r] evog TETOIOU KATOGOKEUOOTH gival:

URL(URL baseURL, String relativeURL)

To mpwTo Opiopa cival éva URL avTikeiyevo 1Tou TTpoadiopidel Tn Bdon Tou kaivoupiou URL.
To deUTepo OpIcua eival Eva String TTou TTPOGdIoPICel TO UTTOAOITTO TOU resource ovouaTog Tou
OXETIKOU Ye TN BAon. ZTnv mepimmtwaon 1ou n Bdon URL eival Kevr, 0 KATOOKEUOOTAG AUTOG
xelpiCeTar (avrigeTwiCel) To oxerikd URL ocav éva amoéAuto URL specification. AvtioTpoga,
oTtnv TepimTwaon TTou To oxeTikd URL eivar éva amdéAuto URL specification o kataokeuaoTrg
ayvoei Tn Baon URL.

Mpétrel va ava@époupe OTI QUTOG O KATOOKEUAOTAG €ival €TTioNG XPAOIMOG OTn dnuioupyia
URL avTikelyévwy yia Ouykekpiyéveg avagopég(anchors) péoa oe €va apyeio. lNa
TTapdadelyua uttoBEToupEe OTI To apxeio Gamelan.net.html €xel pia cuykekpipévn ava@opd TTou
ovopacetrar BOTTOM otnv apxn Tou apyeiou. MNa Tn Ouykekpiyévn ava@opd PITopouuE va
xpnoipotroiooupe 1o oxeTikd URL, woTe va dnuioupyfooupue éva URL avTikeipevo wg €EAG:

URL gamelanNetworkBottom = new URL(gamelanNetwork, "#BOTTOM");

11.1.2 AAMol kataokeuvaoTéG URL

H class URL &106¢tel akopa 800 KATAOKEUAOTEG yia Tn dnuioupyia evog URL avTikeliyévou.
AUTOI Ol KOTAOKEUAOTEG  €ival XproIyol yia KaTrolov Tou epyadetal pe URL, 6mmwg ta HTTP
URLs, 1a omoia OiaBétouv Ovoupa host, 6voua apxeiou, apiBud BUpag kal GuoTATIKA
ava@opdg oTo resource name portion Tou URL. AuTtoi o1 dU0 KATOOKEUAOTEG €ival XprOIMOI
o6tav dev uttdpyel string mou va trepiAapavel ohokAnpwpuévo 1o URL specification, evw givai
yvwaoTa didgopa cuaTaTikad Tou URL.

MNa mapadeiypa £0Tw 0T oxedialoupe éva network browsing panel TTapep@epEg pe Eva apxeio
browsing panel 10 oTToi0 £MTPETTEI GTOUG XPAOTEG va dIOAECOUV TTPWTOKOAAO, dvopa host,
apiBuod Bupag kal dvoua apxeiou. ATTO Ta CUCTATIKA Tou panel £€xoupe Tn duvardéTnTa va
oniaéoupe éva URL. O mpwTog kataokeuaoTrg dnuioupyei éva URL atmd 1o mpwTtdkoAAo, TO
6voua host kal T0 6voua apyeiou. To TTAPAKATW KOPUATI KWOIKa dnuioupyei éva URL oTo
apxeio Gamelan.net.html aTto site Gamelan:

new URL("http", "www.gamelan.com", "/pages/Gamelan.net.html");
To Tmapamdvw €ival avTioTolxo YE 10 €EAG:
new URL("http://www.gamelan.com/pages/Gamelan.net.html");
To TpwTOo OGpIcHa gival TO TTPWTOKOAAO, TO deUTEPO TO Ovoua host kal To TeAeuTaio gival 1O

path Tou apyxeiou. O@eiloupe va TTapatnpricouue 0TI TO dvoua apyeiou TTepiExel éva forward
slash otnv apyr. Auto deixvel 6Tl To dvopa apxeiou TTpoadiopileTal atod Tn pifa Tou host.
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O 1eAIk6Gg kKaTaokeuaoTAG URL 1TpocBETel Tov apiBud BUpag oTn AioTa Twv OpICUATWY TTOU
XPNOIUOTTOIEI O TTPOAVAPEPOPEVOG KATAOKEUAOTAG:

URL gamelan = new URL("http", "www.gamelan.com", 80,
"pages/Gamelan.net.html");

AuTO dnuioupyei éva avrikeipevo URL yia 1o emopevo URL:
http://www.gamelan.com:80/pages/Gamelan.net.html

21NV TTEPITTTWON TTou dnuioupyoupe éva avrikeipevo URL ypnoipgotroiwvTag katmolov atrd
TOUG TTOPOTTAVW KATAOKEUAOTEG, ol péBodor toString() kai toExternalForm() Tou d1a6€Tel n
kAdon URL, pag TTapdoxouv éva String pe Tnv TTARpnN dielBuvon Tou TTOpou.

11.1.3 MalformedURLEXxception

KaBe évag atrd toug T€é0oepig kataokeuaoTeéG URL eyeiper pia MalformedURLEXxception av 10
OpIoPa TOU KOATAOKEUAOTH Qva@EPETAl O €va Kevd i AyvwoTo TTPWTOKOAAO. TUTTIKA,
€mMOupoUuE va TTPOAGBOUNE Kal va XEIPIOTOUME auTr TNV e€aipeon TOTTOBETWVTAG TIG ONAWOEIG
Tou kKataokeuaoTh URL o€ éva try/catch pair, wg €¢n¢:

try {
URL myURL = new URL(. . .)
} catch (MalformedURLEXxception €) {

/I exception handler code here

-

TéNog TrpéTTel va Toviooupe 6T Ta URLSs gival "piag eyypa@ng” avtikeipeva. Ao Tn OTIyun TToU
onuioupyouue éva URL avTikeipyevo, dev €xoupe Tn duvatoTnTa va PETABAAAOUUE Kapia atrd
TIG 1016TNTEG TOU(R YVwpiouaTta)(TTpwTOKoAAO, dvoua host, dvoua apxeiou A apiBuod BUpag).

11.1.4 AvdAuon evog URL

Mepikég péBodol Tng kKAdong Tou URL, pe Tig oTToiEg yiveTal (autduaTa) avaAuon Tng
O1EUBUVONG TTOU TTEPIEXEI TO AVTIKEIPNEVS TNG, €ival:

getProtocol()
EmoTpépetal £va String pe TO XPNOIUOTTIOIOUUEVO TTPWTOKOAAO.
getHost()
EmoTpépeTal éva String pe 1o dvopa Tou host.
getPort()
EmoTpépetal évag aképaiog (integer) pe Tov apiBud Tng Bupag (port). Av dev €xel
OnAwBei port number otn dielBuvon Tou URL 16T1E emioTpépeTan -1.
getFile()
EmoTpépetan éva String pe To filename.
getRef()
EmoTpépeTal To ouoTaTIKO avagopdg Tou URL.

MtropoUpe va XpnOIKOTIOINCOUNE QUTEG TIG getXXX peBodoug, waTe va AdBoupe TTAnpogopieg
yia 1o URL adiagopwvTag yia TOV KATAOKEUAOTH TTOU XPNOIMOTTOINCAUE Yia T dnuioupyia Tou
avTikeipévou URL.

H URL class, o€ cuvduaouo e TIG TTPONYOUHEVEG EBBDOUG, Hag ETTPETTEI va PNV avaAUoupe
¢ava ta URLs. Me dedopévo oTToIodATTOTE XAPAKTNPIOTIKO, JTTOPOUUE VO dNUIOUPYACOUE éva
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véo avtikeiyevo URL kal ammAd va kaAégoupe otroia péBodo BEAoupE yia va TTAPOUNE TNV
TTAnpogopia TTou BéAoupe. To akdAouBo TTpdypappa gival Eva TTapadelyua dnuioupyiag evog
URL amd €va string XapaktnpioTikG Kal XpAoNG Twv TTponyoUuevwy PeBOdwvV yia Tnv
avaAuon tou URL:

import java.net.*;
import java.io.*;

public class ParseURL {
public static void main(String[] args) throws Exception {
URL aURL = new
URL("http://java.sun.com:80/docs/books/tutorial/intro.htm#DOWNLOADING");
System.out.printin("protocol =" + aURL.getProtocol());
System.out.printin("host =" + aURL.getHost());
System.out.printin("filename = " + aURL.getFile());
System.out.printin("port = " + aURL.getPort());
System.out.printin("ref = " + aURL.getRef());

}
}

AkoAouBei n £€£000¢ TOU TTPONYOUUEVOU TTPOYPANMATOG:

protocol = http

host = java.sun.com

filename = /docs/books/tutorial/intro.html
port = 80

ref = DOWNLOADING

11.1.5 Atreubeiag didBaopa amré URL

Metd tnv emTuxy dnuioupyia evog avtikeipévou URL, kAfon g upeBddou openStream()
EMOTPEPEI  €va stream, atm’ TO OTToI0 PTTOpOoUNE va diapdcoupe Ta TrePIEXOUEVA Tou. Mo
ouyKekpiyéva, n openStream() péBodog, emoTpéPel éva Java.io.lnputStream avTikeipevo,
Méow Tou oTtroio ptropouue va diaBdooupe 1o URL, pe Tig yvwoTég, atmd Tnv Eicaywyrh oTa
streams, peBoddoug Twv streams.

To Tpdypauua Tou akoAouBei, kavel akpIfwg autd. AlaBadel Ta TrepiexOueva Tng dielbuvong
TTOU TOU UTTOBEIKVUOUUE OTNV apXHA Kal Ta TUTTWVEI TRV 0806V, JE TNV Jop@r aTTAOU KEIPEVOU
Kal evioAwv HTML.

import java.net.”;
import java.io.*;

class OpenStreamTest {
public static void main(String args|]) {
try {
DatalnputStream in = new DatalnputStream(System.in);
DatalnputStream dis;
String inputLine;
String address;

/I Get the address from the user.
System.out.print(“Give the address : “);
address = in.readLine();

URL adr = new URL(address);

dis = new DatalnputStream(adr.openStream());

while ((inputLine = dis.readLine()) != null) {
System.out.printin(inputLine);

}
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dis.close();

} catch (MalformedURLException me) {
System.out.printin("MalformedURLException: "+ me);

} catch (IOException ioe) {
System.out.printin("IOException: " + ioe);

}

} // End of main()
} /I End of class

Xwpig va TTpOXWPNACOUUE O AETTTOUEPEIEG, AVOPEPOUNE OTI UTTOPOUE, EKTOG aTTo dIdRacua,
va ypayoupe o€ URL, i akdun kal va utrofdAoupe epwTnoelg ( query ), 0€ OUVOEDEPEVO UE
auté cgi-script.

11.1.6 Zovdeon pe URL

Metd Tnv emTuxh dnuioupyia evog URL avTikelyévou n olvdeon Pe autd ETTITUYXAVETAI E
KAAon Tng peBodou openConnection. OTav yivetal n oUvdeon, apxIKOTTOIEiTAl évag dEOUOG
ETTIKOIVWViag oTo d1adikTuo PeTagl Tou SIKoU pag Trpoypduuarog o€ Java kal tou URL .Me 1o
TTapAdelyUa TTOU aKOAOUBEl PUTTOpOUNE va dNUIOUPYACOUUE CUVOEDN WE TNV KEVTPIKA oeAida
Tou E.M.IN. oT0 dikTUO:

try {
URL ntua = new URL("http://www.ntua.gr");

ntua.openConnection();
} catch (MalformedURLException e) {  // new URL() failed

} c.aic.h (IOException e) { /I openConnection() failed

}

H péBodog openConnection dnuioupyei éva kaivoupio URLConnection, av dev uttdpyel GAAO
TTOU va KAAUTITEl TIG QTTAITACEIS PAG, TO APXIKOTIOIEl, OTn ouvéxela ouvdéetal ye To URL ki
emoTpépel 70 avtikeipevo URLConnection. Av TTpokUyel KATTol0 TTPORANua, n péBodog
openConnection eyeipel pia IOEgaipeon.

11.1.7 Avdyvwon atmré éva URLConnection

AvTi va Trapoupe éva input stream atreuBeiag amé o URL, ptmopouue va dnuioupyriocoupe
ouvdeon (connection) ye To URL kar va 1rdpoupe éva input stream o1mé Tn cUvdeon auTh,
dladIkaoia TToU £QapUOdeTal OTO TTPOYPAUUA TTou akoAoubBei. ETriong 1o TTpdypauua auto
onuioupyei éva BufferedReader aTo input stream, ammé 1o otroio kai diaBadel.

import java.net.*;
import java.io.*;

public class URLConnectionReader {
public static void main(String[] args) throws Exception {
URL yahoo = new URL("http://www.yahoo.com/");
URLConnection yc = yahoo.openConnection();
BufferedReader in = new BufferedReader(
new InputStreamReader(
yc.getlnputStream()));
String inputLine;

while ((inputLine = in.readLine()) != null)
System.out.printin(inputLine);
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in.close();

}
}

H avayvwon amé éva URLConnection ptropei va givar 1o xprnoiun améd Tnv oteubeiag
avadyvwon amdé 10 URL kI autd oupPaivel yiati PtmmopoUhe va XPNOIUOTTIOINCOUME TO
avTikeipevo URLConnection ouyxpovwg kal atrd GAAEG AsIToupyieg.

11.1.8 Eyypaon og éva URLConnection

MoAAég aehideg HTML Trepiéxouv @opueg, dnAadn Tredia Kelyévou Kal GAAa avTiKEigeva Ta
omoia  pag emTpETToUV  va  elc@youpe Oedouéva  oTov  eEuTtnpeTnTh  (server). MOAig
TIANKTPOAOYAGOUUE TNV ATTAITOUUEVN TTANPOPOPIa KAl APXIKOTTOINCOUNE TNV £PEUVA TTATWVTAG
TO KaT@AAnAo koupTri, 0 Web browser ypagel Ta dedopéva o€ éva URL aTo diadikTuo, evw éva
cgi-bin script, ouvBwg, atov e{utTnEEeTNTA (server) AauBadver Ta dedopéva , Ta TTPOWOBEI Kal
TN ouvéxela OTéAvEL dia atrdvTnaon, cuvABwg pe TN gop@n piag véag HTML ogAidag.
MoAAG cgi-bin scripts xpnoipotroiotv Tnv POST pébodo yia va diadcouv 1a dedopéva atrd
TOV TTEAATN, yIa autd GAAwaoTe n eyypaen o€ éva URL cuyvd atrokaAsital Kai posting o€ éva
url. ‘Eva mrpéypauua o€ Java utropei va aAAnAemmdpdaaoel Ye cgi-scripts akopa Kai otn pepid
TOU €EUTTNPETNTH, OTTAG TTPETTEN va ival IKavo va ypdayel o€ éva URL, €101 woTe va dIoxeTeUaEl
dedopéva aTov eEuTTNPETNTH. AUTO UTTOPEI va Yivel JE TA TTAPAKATW BrpaTA:

e Anuioupyia evog URL.

e Anuioupyia ouvdeong pe To URL.

o Opiopdg IkavéeTnTag e€66ou Tou URLConnection.

e ANWn evog pelpaTog (stream) e€600ou atrd Tn ouvoeaon. Autd To stream e£6dou guvdéeTal

OTO oUVNBeg stream €106dou Tou cgi-bin script aTov e€uttnpeTNTA.
o Eyypaer oTo stream €ic6dou.
o KAgioiyo Tou stream £€6dou.

O Hassan Schroeder, 1mou e¢ivali péAog TnGg opddag avamTuéng Aoyiopikol ot JAVA,

onuiolpynoe éva cgi-bin script, TTou T0 ovouace backwards Kal TTOU UTTAPXEI OTO site:
http://java.sun.com/cgi-bin/backwards.

Me 1n PonBeia autol, dokiydloupe TO TIPOYypauua TTou OiveTal OTn Ouvéxela. Emmiong,

pTTOopoUpE va BdAouue autd TO script oto dikTUO, va TO OovOoudoouue backwards Kal va

TPECOUE TO TTPOYPANUA TOTTIKA.

Auté 1O TTPOYpappa diafdlel éva string armmd T standard €icodo, To avTioTpépel Kal divel TO

ammotéAeopa  otn standard £€odo. Qg ¢€icodo xpeidletal €va  TUTTO NG  HOPYPAS:

string=string_to_reverse, 61mou wg string_to_reverse Bewpoupe T0 string Tou otToiou BEAoupE

va avTIOTPEWOUHE TOUG XOPAKTIPEG.

import java.io.*;
import java.net.*;

public class Reverse {
public static void main(String[] args) throws Exception {

if (args.length 1= 1) {
System.err.println("Usage: java Reverse string_to_reverse");
System.exit(1);

}

String stringToReverse = URLEncoder.encode(args[0]);
URL url = new URL("http://java.sun.com/cgi-bin/backwards");
URLConnection connection = url.openConnection();

connection.setDoOutput(true);

PrintWriter out = new PrintWriter(connection.getOutputStream());
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out.println("string=" + stringToReverse);
out.close();

BufferedReader in = new BufferedReader(
new InputStreamReader(
connection.getInputStream()));

String inputLine;

while ((inputLine = in.readLine()) != null)
System.out.println(inputLine);

in.close();

}
}

Ag doupue TTwG AsiToupyei To TTPOYPAPMA .

if (args.length !=1) {
System.err.println("Usage: java Reverse " +
"string_to_reverse");
System.exit(-1);
}
String stringToReverse = URLEncoder.encode(args[0]);

Me auTtég TIg dnAwoelg BeBaidveTal 6Tl 0 XxproTng divel pia Kal Yovo ypapun dlaxeipiong Kai
TNv KwodlkoTtrolgi. H ypapun diaxeipiong cival 1o string mou Ba avTtioTpagei amd 1o cgi-bin
script backwards. MTropei va Trepiéxel keva 1] AAAOUG un aA@apiBunTIKoUG XapakTipeg. AuToi
0l XOPOKTAPEG TTPETTEl va KwdIKoTToINBouv, kabwg 1o string BpiokeTal oto dPOPO yia Tov
server. TET0I01 XOPOKTAPEG KwdIKOTToloUvTal aTrod TIG peBddoUGg Tng kKAdong URLENncoder.

2Tn ouvéxela, To TTpoypauua dnuioupyei To avTikeipevo URL, avoiyel Tnv URLConnection kai
BETEl TNV ETTIKOIVWVIO WOTE va PTTOPE va YpAwel o€ auTo.

URL url = new URL("http://java.sun.com/cgi-bin/backwards");
URLConnection ¢ = url.openConnection();
c.setDoOutput(true);

ToTe TO TTPOYPAUPA dNpIoUpYEi Eva pelpa (stream) E6O0U OTNV ETTIKOIVWVIA KAl avOiyel TNV
PrintWriter o€ auté:

PrintWriter out = new PrintWriter(c.getOutputStream());

Av 10 URL d¢v utrootnpicel €€odo, n péBodog getOutputStream eyeipel pia e€aipeon TUTTOU:
UnknownServiceException. Av 10 URL utrootnpiCer €¢odo, 161E n TrOopammavw HEB0dOG
EMOTPEPEI Eva peUpa (stream) e€600uU TTou ouvdésTal Pe To standard pelpa eic6dou Tou URL
oTnv TTAeUpd Tou €EUTTNPETNTA (server). YTrevBupifoupe 6T N £€€000¢ Tou TTEAATN gival €icodog
TOU €EUTTNPETNTA.

AkOAOUBWG, TO TIPOYPAUMA YPAPEI TIG ATTAPAITNTEG TTANPOPOPIEG 0TO peUpa (stream) e§6dou
Kal ETTEITA TO KAEIVEL.

out.printin("string=" + stringToReverse);
out.close();

AUTOG 0 KWAIKAG ypdagel oTo pelpa (stream) €£6dou xpnaoipotroiwvTag Tn péEBodo printin.
‘ETol, BAETTOUpE TTWG TO va ypdgel kaveig dedopéva o€ éva URL eival 1o idlo atmAd pe 1o va
ypdoel dedouéva oTo pelpa (stream). Ta dedopéva Tou ypdgovTal OoTo pevpa (stream)
€€000U aTTO TNV TTAEUPG Tou TTEAGTN atroTeAOUV Tnv €icodo Tou backward script oTnv TTAgupd
Tou eCutnpetnt. To Tpoypappa  Reverse kataokeuddel Tnv €icodo OTn Pop®ry TTOU
arraireital ammdé T0 script yila va ouvevwoel To string pe 10 KwdlkoTroiNpévo string TTou Ba
QAVTIOTPAQEI.
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2uyvd, otav ypdgoupe ot €va URL, trepvdue TAnpo@opieg oe éva cgi-bin script 6Tmwg oTo
Tapadeiypa. Auté 1o script O1aBdadel TIG TTANPOQYOPIEG TTOU TOU YPAQPOUME, EKTEAET TIG
OladIkaoieg TTou TTPETTEl KAl TIG OTéAvEl TTiow, péow Tou idlou URL. ‘Etol givar mBavov, va
emOBuuouue va dlapdacoupe ammod éva URL agol mpwra £xouue ypawel o€ autd. KAt Tétolo
KAvel To TTpOYypappa Reverse Tou akoAouBei:

BufferReader in = new BufferedReader(
new InputStreamReader(c.getinputStream()));
String inputLine;

while ((inputLine = in.readLine()) != null)
System.out.printin(inputLine);
in.close();

Ortav ekTeAeOTET TO TTPOYPAUUa Reverse xpnaoipgotroiwvTag wg 6pioya 1o "Reverse Me", 161¢
n £€€0d0¢ Ba éxel TN Hop®N:

Reverse Me
reversed is:
eM esreveR
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11.2 Sockets

11.2.1 To povTtéAo Client - Server Kal pepIkoi opioHOI

To eupuTepa O10OESOUEVO POVTEAO QVATITUENG BIKTUOKWY £QAPHOYWV €ival TO PJOVTEAO TOU
meAaTn - eCumnpetnty ( client - server ). O gCumnpetntAg €cival pia digpyadia, n oTroia
ekTeEAEiTal 0 évav UTTOAOYIOTA Kal avapével va ouvdebei g auTrv KATToI0 TTPOYPAUUa - O
TEAATNG, OTTWG OvopadeTal -, yId va Tou TTapdoxel uttnpecieg. ‘Eva Tumkd oevdapio TTou
akoAouBeital ouvrBwg, eival To €EAG :

e H digpyacia - €{umnpetNTAG apxifel va ekTeAeital o€ K&tolov uttoAoyioTr. Mera tnv
apxIkoTroinon Tng, TEQTEl o€ “ABapyo”’, avauévovtag pia digpyacdia - TeEAATn va
ETMIKOIVWVAOEI Jadi TNG Kail va TnG ¢nTrioel KATToIa UTTNPETia.

e Mia digpyaoia - TTeEAATNG apyifel va ekTeAeital, €ite 010 B0 OUOTNMA, €iTE OE KATTOIO
QATTOUOKPUOMEVO, TO OTIOI0 OUVOEETAlI ME TOV UTTOAOYIOTH) OTOV OTIoio  “TpEXEl” O
eCuTTNEETNTAG PMECW OIKTUOU. H digpyacia TTEAGTNG OTEAVEI pia aitnon, Yéow Tou OIKTUOU,
oTov €EUTTNPETNTA, {NTWVTAG TOU KATTOIoU €idoug uTnpeaia ( T.X. METAQOPd apxeiou,
QTTOPAKPUOHEVN EKTUTTWON, avayvwaon Kal atrooToAl mail kar GAAEG ).

o Tautdxpova pe TNV €EUTTNPETNON KATTOIOU TTEAATN, O server £Xel TNV duvatoTnTa va dEXETAI
Kal ITAoEIC AWV TTEAATWV TTPOG £EuUTTNEETNON. OTav 0 £EUTTNPETNTAG TEAEIWOEI pe GAoug
TOUG TTEAATEG, TOTE EavaTré@Tel o€ “AjBapyo”, TTEpIYEVOVTAG YA PiIa KalvoUupyid aitnon Kail
diadikacia Eavapyicel atrd TV apxn-

OpiCoupe wg oUvdeon, TOV ETIKOIVWVIOKO diauho peTaél dUo diepyaciwyv. Tnv ouvdeon
MTTOPOUE VA TNV BEWPHOOUNE WG Jia TTEVTAdA, TTOU TTEPIYPAPETAI WG EEAG :

{ TTpwWTOKOAAO, TOTTIKN-B1EUBUVAN, TOTTIKN-OIEPYOTia, ATTONAKPUOUEVN-OIEUBUVON,
atropoKkpuouévn-diepyaaia }

To TTPWTOKOANO ava@épeTal O0TO OUVOAO TwWV KAvOvwv Trou OIETTOUV Tnv ETKoIvwvia. H
TOTTIKA-OIEUBUVON KAl ATTOPAKPUOUEVN-BIEUBuvon, TTPOCdIopifouV TNV TAUTOTNTA TWV UTTO-
OIKTUWV KOl TWV UTTOAOYIOTWYV, OTOUG OTTOioUg eKTEAOUVTAI OI ETTIKOIVWVOUOEG dlepyacies. H
TOTNIKA-OIEpYATia  Kal  ATTOPOKPUOEVN-OlEpyaoia, TTpoodlopifouv  Tnv TAUTOTNTA  TWV
dlepyaoiwyv Tou Ba emmKolvwvoUlv, KABwE o€ €vav UTTOAOYIOTH, WTTOPOUV va gKkTeAoUvTAl
TEPIOOOTEPEG TNG MIOG digpyaaieg. KaBe pia ammd autég TIG diepyacieg TTou ekTeAoUvVTal GTOV
idlo host kalr 1TTou Xpeldlovtal emKoIvwvia péow OIKTUOU, AapBdvel évav 16-bit aképaio
apIBuo, o otroiog avattapioTd TV BUpa ( port number ) Tng digpyaciag Kal KAT €TTEKTACN, TNG
uTTnNPETiag.

OpiCouypg, etriong wg wiory ouvdeon ( half association ), €ite T0 0UVOAO { TTPWTOKOANO, TOTTIKA-
dleuBuvaon, TomKA-dlepyacia }, €ite To olvolo { TTpwTOKOAAO, atropakpuouévn-dielbuvaon,
atmmopokpuopévn-diepyacia }. H pior) ouvdeon ovoudletal aAAIwg Kal socket.

Oplopog : Socket eival o éva dkpo, atrd évav €TTIKOIVWVIOKO diauAo BITTANG KaTeuBuvong,
METOEU BUO TTpoypauudTWY TTOU eKTEAOUVTAI OTO OiKTUO. MMepIAauBdvel TO TTPWTOKOAAO, TNV
d1euBuvaon kai Tov aplBud BUpag Tou dkpou.

H ékdoon 4.1cBSD Ttou Unix ( 1982 ), yia Toug utroAoyiotég VAX, atr’ TO TTAVETTIOTAUIO TOU
Berkeley, rpwTtocioryyaye 1o socket interface cav pia y€Bo0dO ETTIKOIVWVIOG ATTONOKPUTUEVWV
dlepyaoiwyv. Eixav apyikd uAotroinBei otnv yAwooa C Ttou Unix, aAAd n atrixnon Tou
yvwploav, eTERAAE TNV PETAPOPA TOUG TOOO 0t GAAa AgiToupyikd cuoTiuara ( .. Winsock
library yia Ta Microsoft Windows ), 600 kai o€ GAAeg YAWOOEG TTpoypauuatiopou ( 1r.x. Java ).

KdaBe mmpoypaupa diapdlel amd kal ypdeel oc €va socket, ye TpOTTO TTAPOUOIO TNG EYYPAPASG
Kal avayvwong apxeiwv Tou file system. Ytrdpyxouv duo €idn sockets :

e To mpwTto ovopaletal TCP ( Transmission Control Protocol ) socket kai gival pia utrnpeaia
TTpoocavaTtoAiopévn oTnv ouvdeon ( connection-oriented service ). MmopoUpe va 10
Bewpriooupe avahoyo TNG TNAEQPWVIKAG UTTNPETiag, oTnv oTroia, YETA TNV eykaBidpuon
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MIOG OoUvOeong METOEU OUO OUVOMIANTWYV, QUTA XPNOIUOTIOIEITalI PEXPI TO TIEPAG TNG
oulnTACEWG TOUG.

e To d&M\o eidog ovopdletar UDP (Unreliable Datagram Protocol ) socket kai eival pia
utnpeoia Xwpig ouvdeon ( connectionless service ). To avdloyo, 0t¢ autv Tnv
TEPITITWON, €ival TO Taxudpoueio : PTITopoUpe va oTeiloupe TTOAAG TTakéTa OTOV IO
TTapaAATTITN, aAAG Oev eival aiyoupo OTI 6Aa Ba akoAouBricouv Tnv idla diadpoun ( ...
ouvdeon ) yid va @TACOUV GTOV TTPOOPICHUO TOUG.

Mia akoun onuavtiki dia@opd, YeTagl Twv TTapatavw duo €1dwy, cival 611 Ta TCP sockets
e€ao@aAifouv pia agIdToTn NETAPOPd TNG TTANPOYOPIag : 0TI aTTOOTEAAETAI OTTO TO €va AKPO
eival oiyoupo 611 Ba @1doel oto dAAo. 210 UDP socket épwg dev oupPaivel autd. Eivar otnv
€uBUvVN Tou aTTooToAéa va eAEYEEl OTI AUTO TTOU €0TEIAE, TO EAABE TEAIKA O TTAPAAATITNG KAl OEV
Xa0bnke otov 6pouo. ATmd TNV AAAn, n ouvdeon pe TCP socket atmaitei Tnv avraAAayn TpILv
“TrakéTwv Xeipawiog” ( handshake packets ) kai gival o xpovoBopa otnv apxIKoTToinon NG
armé Tnv avtioToixn pe UDP datagrams. O1 Trponyoupeveg dUo diagopEg kaBopidouv TEAIKA Kal
TNV XPrRon Twv dU0 auTwy EI0WV.

MNa Ttnv ammopuy oulyxuong, va onueiwooupe 6Tl €dIK& otnv Java, o 6pog Socket
xpnoiyotroigital yia Ta TCP sockets, otnv ovopatoAoyia Twv KAGOEwV Kal Twv HEBOdWY, VW
yia Tnv dAAwon Twv UDP sockets, xpnoiyotroicital o 6pog Datagram.

21OV TTaPAKATW Trivaka BAETTOUPE TIG BIAPOPES KAAOEIG yia Ta sockets TTou TTEPIEXOVTAI GTO
TTOKETO java.net KaBwg Kal To €id0G TOUG.

Mnxaviouocg / KAaon lepiypaen
Socket TCP d&kpo - meAATNG
ServerSocket TCP dakpo - €€uttnPETNTAG
DatagramSocket UDP dkpo ( client & server )
DatagramPacket UDP Trakéto
InetAddress AieuBuvon Internet Protocol (

IP)
URL Uniform Resource Locator
URLConnection 2UvOEDN ME QVTIKEIMEVO TOU
web.

11.2.2 Avarrtuén Client - Server epappoyng pe TCP sockets

Mia atd 11 KAACIKEG UTTNPETIEG TTOU TTPOCPEPOVTAI OTO BiKTUO, gival N uTnpPEeaia avtixnong (
echo service ). Auth xpnoigotroigi yia Tnv ouvdeon TCP sockets kai apiBud BUpag 7, evw
okoTrég NG eival va petadwaoel TTiow oTtov TTeAdTn, 1Tou Ba ¢nTAcEl TETOld UTTnPEaia, 6,TI
autég TG oTeilel. Agv emteEepyadetal OnA. Tnv €icodo, atrAd Tng oTéAvel TTAAI TTiow. Mia TéTola
epappoyn Ba avamTuéoupe €dw cav TTapddelyua, 1600 TO TTPOYPAUUA ThG TTAEUpdS Tou
TEAATN, 600 Kal autd TNG TTAEUPdg Tou €EUTTNPETNTH, JOVO TTOU Ba XPNOIPOTIOINCOUNE évav
dAAo apiBuod Bupag, Tov 8205.

O 11eAdTNG (client )

Mia Tutmikfj aAAnAouyia BnudTwy TTou ouvriBwg akoAouBouvTal yia To TTpdypappa Tou client
eivanl n €€AG :

Socket() - apxIKOTTOinoNn Kal ouvdeon oToV server
getinputStream() kai - oUvdeon Tou socket pe Tov OTAVTAP PNXAvIOUO
getOutputStream() €10060u/e¢6doU 0TN Java, dnA. Ta streams

read() kai write() - AVAYVWOon Kal eyypaqgr oTo - CUVOEOEUEVO [E TO
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socket - stream

.................... - akoAouBoUV Kal GAAEG avayVWOEIG/EYYPOAPES

close() - KAgivel TO socket kal atreAeuBepwveTal O AVTIOTOIXOG
TTOPOG TOU CUCTHHATOG.

Ag avoAUoouue TTEPAITEPW Ta PAPATA TTOU QVOQEPANE, TTPIV va TTOPOBECOUPE TO TTANPEG
TTPOYPAUUO TOU TTEAATN.

H dnuioupyia evog avTikelyévou NG KAGong Socket, yivetal, TTOAU atrAd, KaAwvTag évav ammo
Toug okTw (!) kaTaokeuaoTég ( constructors ) TNG KAGONG. ZT0 TTPOYPAPPA Pag yiveTal e Tov
€€AG KWOIKA :

Socket s = new Socket(args[0], 8205);

OnA. @mage 1O avTikeiyevo s, Tou eival socket kai ouvdecé 10 oTnv IP &1eBuvon TTOU
kaBopiCeTar atmrd Tnv TTPWTN TrapdpeTpo (args[0] - oTnv ouykekpiyévn Tepimmtwon, n IP
O1eBuvan TTapéxeTal atrd Tov XPROoTN, WG TO TTPWTO Opioua oto command line, pe TNV evioAn
€KTEAEONG TOU TTPOYPAUHATOG ).

Epdoov n olvdeon eival €mTUXAG, PTTopouue va AdBoupe Ta streams €i06dou/ef6dou Tou
socket TTou OnuIoupyrnoape, yia va emTeAéooupe oTnv ouvéxela I/O. Auté yiveral yiaTi, 0TTwg
TTPOAVAPEPAE, O EVOTTOINUEVOG ( Kal JOovadIKOg ) unxaviouog yia /O TTpoypauudtwy o€ Java
gival Ta streams. Na Tov OKOTTO QUTO, XpnoiyotroloUpe TiG peBOdoug getinputStream()kai
getOutputStream()mou d1aB£Tel n kKAGon Socket, wg €EAG :

DatalnputStream sin = new
DatalnputStream(s.getInputStream());
DataOutputStream sout = new
DataOutputStream(s.getOutputStream());

MeTa TNV apxikoTToinan kai Tnv Awn Twv streams Tou socket, éxoupe €i0000/£€000 JE TIg
YVWOTEG YeBBOOUG Twy streams. .. :

sout.println(“Hello”); //"E€0dog oto socket
String message = sin.readLine();  // Eicodog and 1o
// socket

Etriong ytropoupe va AdpBoupe atréd 10 idlo 10 socket s, pia oeipd atrd TTANPOPOPIEG TXETIKEG
M autd, 6TTwg TNV IP diguBuvaon tTou gival ouvdedepévo, KaBwg Kail To port.

System.out.println(“Connected to “ +
s.getlnetAddress() + “:” + s.getPort());

Otav teAeiwooupe pe 10 I/O, KaAd gival va atreAeuBepwvoupe To socket TTou gixaue avoigel,
yiaTi, 6TTwG Kal o1 xeIpioTég apyeiwv ( file handlers ), €ival TTOAUTINOG TTOPOG TOU CUCTANATOG
Kal ytropei va e€avtAnOei.

finally {
try {
if (s !=null) s.close();
} catch(IOException ioe) {

>

H
H

AkoAouBei To oAokANpwuEvo TTPOYpaupa Tou client yépoug Tng uttnpeciag echo :

/I 'The client program for the ‘echo’ service
// Written using JDK, ver. 1.1.5
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import java.io.*;
import java.net.*;

public class EchoClient
{

public static void echoclient(DatalnputStream sin,
DataOutputStream sout) throws IOException

{
DatalnputStream in = new DatalnputStream(System.in);
PrintStream out = new PrintStream(sout);
String line;
while(true) {
line ="";
// read keyboard input and write to TCP socket
try {
line = in.readLine();
out.printin(line);
} catch(IOException e) {
System.out.println(e.getMessage());
H
// read TCP socket and write to terminal...
try {
line = sin.readLine();
System.out.println(line);
} catch(IOException e) {
System.out.println(e.getMessage());
H
H
} /' End of echoclient() function...

public static void main(String[] args)

{

Socket s = null;

try {
// Create the socket to communicate with "echo"

// on the specified host
s = new Socket(args[0], 8205);

// Create streams for reading and writing lines
// of text from and to this socket
DatalnputStream sin =
new DatalnputStream(s.getInputStream());
DataOutputStream sout =
new DataOutputStream(s.getOutputStream());

// Tell the user that we’ve connected
System.out.println("Connected to " +
s.getInetAddress() + ":" + s.getPort());

/I Use the echo feature...
echoclient(sin, sout);
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} catch(IOException e) {
System.out.println(e);

H
/I Always be sure to close the socket...
finally {
try {
if (s !=null)
s.close();

} catch(IOException e) {
System.out.printIn("Closing socket...");

H
H
} // End of main()
} // End of class

Na TTaparnpriooue o€ autd TO ONUEio, OTI 01 EVTIOAEG TTOU OXETICOVTAI UE APXIKOTTOINGN TOU
socket kal Twv streams autou, Ba TTPETTEI va TTEPIEXOVTAI OTO CWHaA try eVTOAAG KI AuTd yiaTi
UTTAPXEl TTEQITITWON VO PNV €ival €QIKT n ouvdean, omoTe Ba €XOUuE Kal €yepon MIAG
e€aipeong IOException. Ze pia TéTOl0 TTEPITITWON, Oegv Ba TTPETTEI va TTPAYHATOTTOINCOUUE
Aeiroupyieg I/O o€ un ouvdedepévo socket.

Etriong, n péBodog close() civar Beuitd va KaAeitar oe kKGBe TTeEPITTTWON, yI' AUTO KAl TNV
KaAoUue péaa atrd tny finally.

O gtuttnpeTnTAC ( server )

Mia Tutmikf) TCP epapuoyn €€uttnpeTnTA avoiyel éva “kaAd - yvwoTo/d1adedouévo” port yia TNV
AMyn aimoewyv yia ouvdean kal UoTepa dnuioupyei pia digpyacia-raidi, 1 éva EexwpioTd
VMO eKTEAEONG yIO va eKTEAETEl Tnv uTinpeaia. To port TTou avoiyel o server ovoudadeTal
“KaAG-yvwaoTd”®, yiaTi auté xpnoidotrolei 0 otroloogdATToTE TTEAATNG YyIa va ouvdebei aTov
ecutrnpetnTr). Emiong Aéue 6T 0 server “akouel” To port GTOo OTToI0 apXIKOTToIEl TO socket Tou,
yla KalvoUpyleg ouvdEaelg, dnA. kKaivoupyioug TTeAATeS. 11 auTd To Adyo, To socket ovouddleTal
“listening socket’. @a Trpétrel va 00Bei TTpoooxr oTnv €mAoyr) Tou apiBuol BUpag Tng
uTTNpPEaiag, o otroiog dev Ba TTPETTEl va gival AON o€ Xpron.

O €&utmpetnTAg, HMOAIG dexBei TNV oUvOeon Kalvoupyliou TIEAATN, yevvd HIa Kaivoupylia
dlgpyaaia - vAaQ, yia TNV EUTTNPETNON TWV AITACEWV Tou. Me auTtdv Tov TPOTTO, KabBioTaTal
duvartr n TapdAAnNAn eEutrnEETNON TTAAIWY Kal N aTTod0XN VEWV TTEAATWV.

Mapakdtw Ba avamTugoupe Tov avtioToixo ecuttnpetnTr) Tou EchoClient, o oTroiog atroTeAcital
até dUo KAdoelg : Tnv KAdon EchoServer, yia Tnv apxikotroinon Tou “listening-socket” kai Tnv
kKAdon EchoThread, n omoia kAnpovopei Tnv kAdon Thread tng Java. Avrikeigeva tng
TeEAEUTaIOG OnuIoupyouvTal KAGBe @opd TTou evromideTtal ammd Tov EchoServer évag véog
TEAATNG, avalauBdavovTag Tnv eEUTTNPETNON TOU.

H aAAnAouyia BnudaTwy yia To TTPOYPAPPa TOU server gival n €E1G :

ServerSocket() - apyikotroinon Tou listening socket

accept() - QVAMOVH] KAl EVTOTTIONOG KaIVOUPYIOU TTEAATN

new Thread - dnuioupyia kaivoupyiou thread yia Tnv eEutrnpéTNON
TTEAATN

getinputStream() kai - To KalvoUpylo socket TTou mmaTPEPETAI ATTO TNV accept

getOutputStream() OUVOEETAI UE TOV OTAVTAP UNXAVIOHUOS €10080u/eE6d0U
oTn Java, dnA. Ta streams

read() kai write() - avAyvwan Kal yypagn OTo - CUVOEDEPEVO [E TO

socket - stream
.................... - aKOAOUBOUV Kal AAAEG avayVWOEIG/EYYPAPES
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close() - KAgivel T0 socket ( Oxi 1o listening ) kai
QTTEAEUBEPWVETAI O AVTIOTOIXOG TTOPOG TOU CUGTAUATOG.

H kAdon ServerSocket Ttrepiéxetal oTo TTOKETO java.net kol TTOPEXEl MIa aveedpTnTn
ouoTAPaTog uAotroinon ouvdeong TCP socket, atr’ Tnv TTAeupd Tou €EUTTNPETNTA, YE BACN TO
client/server povtého. To avTiKEIUEVO QUTAG TNG KAAONG oOuvdéel TO TIPOYPAPKA TOU
€EUTTNPETNTA PE KATTOIO BUpPa TOU CUCTAPOTOG, YIA VA JTTOPET aUTOG OTNV CUVEXEIA va “akouUel”
yla Tnv ouvdeon VEWV TTEAATWYV. XTOV KOTOOKEUOOTH) TOU QVTIKEINEVOU TTPOOCBIOPICETAlI O
aplBudg BUpag kal oe TEPITTWON Tou Ogv Xpnoiyotroigitar dn amd AAAn uTinpeaia,
dnuioupyeiTal To avTikeigevo. Av Opwg n BUpa eival kaTelAnuuévn, ToTE gyeipeTal e€aipean. O
KWOIKAG gival wg €EAG :

ServerSocket serversoc = new ServerSocket(8205);

Av TO QVTIKEINEVO HOG KATOOKEUAOTEI ETTITUXWG, TOTE O server gival £TOINOG yia TNV a1rodox)
Kaivoupylou TTEAGTN :

Socket incoming = serversoc.accept();

H péBodog accept() ptrAokdpel 70 VAP atm’ To OTroio €xel KAnBei, pyéxpr va TraparnpnOsi
opaoTtnpidétnTa oTo listening-socket, dnA. péxpr va ouvdebei kaivoupylog TTeAGTNG. Otav
oupPei To TeAeuTaio, TOTE N accept() emoTpEQPel £va kalvoupylo Socket ( O listening-socket )
ME TO oTTOi0 apyiCel TTAov N emmiKoIVwvia. AuTo cuufaivel yia va ITTOPOUE VO GUVEXIOCOUME va
“‘akoupe” am’ 1o listening socket kar GAAoug TTEAATEG, XWpig va xpeiddeTal va aAAGEouue Tov
apiBud g Bupag ( “well-known” ). ETriong, KaTaokeuddetal €va VvEO QVTIKEIMEVO TUTTOU
EchoThread kai apyicel n ekTéAech ToU :

EchoThread et = new EchoThread(incoming);
et.start();

2TNVv Kataokeur) Tou véou thread TrepvoUue oav TTAPAPETPO TO socket TTou eTTéoTpEWE N
accept(), yia va AdBoupe UoTepa, Ta ouvdedEPEVa PE aUTO, streams €100d0u/e€OdOU :

DatalnputStream in =

new DatalnputStream(s.getInputStream());
PrintStream out =

new PrintStream(s.getOutputStream());

Ao ekei kal Tépa akoAoubei /0 oTo socket ( péow Twv streams Tou ), oav va gixape 1/0 o€
apxeio. 210 TéAog, To thread eEumnpétnong Tou TeAATN KAeivel To socket TTou pag eixe
emoTpéwel n accept ( €Bodog close() ) kar TeppartiCel TNV ekTéAear| Tou. To listening socket
TTAPAMEVEI AVOIKTO, aTTEAEUBEPWVETAI OPWG TTPIV TOV TEPUATIONO Tou idlou Tou EchoServer.

MaAN onupeiwovoupue TNV Xprion Twv MPTTAOK try, yia va oTTOQUYOUUE TNV TIEPITITWON TNG
XpnoigoTroinong KATolou TTOPoU ( oTnV TTEPITITWON Jag socket ), o otroiog TBavov dev yag
éxel 01aTeBel atrd TO CUCTNUA.

AkoAouBei To TTAAPEG TTPOYPANA TOU EEUTTNPETNTH TNG UTTNPEaiag “echo”, pe Tig dUo KAATEIG
TOU.

/I Server program for the “echo” service. An alternative
/I to the standard “echo” at port 7. We use TCP port 8205.
/I Written using JDK 1.1.5, Petros Zerfos @1998

import java.net.”;
import java.io.”;
import java.lang.”;
import java.util.*;

public class EchoServer



Eicaywyn otn yAwooa TpoypapuaTiopou Java 92

public static void main(String args[])

/I initialize the network connection

try {

ServerSocket serversoc = new ServerSocket(8205);

/I Now sit in an infinite loop and wait for
/I requests...

while (true) {
[/l accept the message
Socket incoming = serversoc.accept();

/I spawn a child to serve the request
EchoThread et = new EchoThread(incoming);
et.start();

}
} catch (IOException e) {

}

System.out.printin("Error : " + e.getMessage());

/Il End of main

// End of class EchoServer()

class EchoThread extends Thread

{

/I The socket we are writing to

Socket s;

// Our constructor

EchoThread(Socket s)
{

this.s =s;
H

// The run method of the thread...

public void run()

{

boolean finished = false;

try {

// Create streams for reading / writing lines of text to the socket
DatalnputStream in =

new DatalnputStream(s.getInputStream());
PrintStream out =

new PrintStream(s.getOutputStream());

// Print a message:
System.out.println("Client from : " +
s.getInetAddress() + " port " + s.getPort());

// now get the input from the socket...
while(!finished) {
String st = in.readLine();
// Send the same back to client
out.println(st);
// Write it to the screen as well
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System.out.println(st);
// If the input was 'quit' then exit...
if (st.equals("quit")) {
finished = true;
System.out.println("Thread exiting...");
f
H
} catch (IOException e) {
System.out.println("Error : " + e.getMessage());

H
/I Always be sure to close the socket...
finally {
try {
if (s !=null)
s.close();

} catch(Exception e) {
System.out.println("Error : " +
e.getMessage());

H
H
} // End of run
} // End of class EchoThread...

11.2.3 KaraokeuaoTég kal MéBodol Tng kAdong Socket

MapaBétoupe, EVOEIKTIKA, JEPIKOUG ATTO TIG HEBGBOUG KAl TOUG KATAOKEUAOTEG TNG KAGONG
Socket.

KaT1aokeuaoTég

Socket(InetAddress, int)

Anuioupyei éva stream ( TCP ) socket kai To cuvdéel oTo port kai Tnv IP dietBuvon 1Tou
kaBopifovTtal wg TTAPAUETPOL.
Socket(String, int)

Anuioupyei éva stream ( TCP ) socket kai To guvdéel oTo port Tou host, Tou oTToiou To
évoua kabopileTal aTIG TTAPAPETPOUG.

Mé£Bobdol

close()
KAgioiuo Tou socket ( ammeAeuBépwaon Tou TTicw 010 CUCTHUA ).
getinetAddress()
EmoTpégel Tnv S1eUBuvon Tou attopakpuopévou host oTnv otroia 1o socket givai
ouvoedeuEVO.
getinputStream()
EmoTpépel éva stream gi1c6dou yI' autd 1o socket.
getlLocalAddress()
EmoTpégel Tnv d1eBuveon Tou host aTov otroio To socket apyikotroiRBnke ( TnNv
ToTTIKN d1EUBuvoN ).
getlLocalPort()
EmoTpégel Tov apiBud BUpag ( TotKo ) Tou host aTov oTT0i0 TO Socket
QAPXIKOTTOIAONKE.
getOutputStream()
EmoTpépel éva stream £§6dou autou Tou socket
getPort()
EmoTpégel Tov apiBud BUpag Tou atmopakpuopévou host aTov oTToio To socket £xel
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ouvOeDei.

11.2.4 KaraokeguaoTég kKal MéBodol Tng KAdong ServerSocket

MapaBéToupe, EVOEIKTIKA, JEPIKOUG ATTO TIG HEBGOOUG KAl TOUG KATAOKEUAOTEG TNG KAGONG
ServerSocket.

KaT1aokeuaaTég

ServerSocket(int)
Anuioupyei éva server socket atn BUpa TnG oTToiag o apiBudg kabopileTal atr’ TNV
TTAPAUETPO. Av 0 apIBUAOG gival To 0, TOTE a@rveTal aTo CUCTANA N ETTIAOYI MIOG
€AeUBepNG ( N XpnoigoTroiouuevng ) BUpag.

ServerSocket(int, int)
Anpuioupyei éva server socket atnv BUpa ¢ otroiag o apiBudg kaBopileTal AT’ TV
TIPWTN TTAPAUETPO, EVW ETTITPETTEI TOOEG CUVOETEIG VA TTEPINEVOUV OTNV OUpPd Tou
port, HEXPI VA YivOuVv aTTOBEKTEG, O0EG N BeUTEPN TTAPAUETPOG. Kal €dw, T0 0
ETTIAEYEI MIO EAEUBEPN BUpQ.

Mé£Bodoi

accept()
AkoUel To server socket yia TBavry ouvdeon TTou Ba yivel Kal TNV aTTodEXETAI.
close()
KAeivel To server socket.
getinetAddress()
EmoTpégel Tnv TommiKr &1EUBuvon autou Tou server socket.
getlLocalPort()
EmoTpépel To port TTou auTd TO server socket “akouel’”.

11.2.5 MNeprypa@n kai opiopdg Twv Datagrams

>¢ avtiBeon ye TNV avamtuén epapuoywv pe TCP sockets, 61Tou o0 dlaxwpIoPOg Twv POAwV
METAEU TreAATN Kal €§uttnEeTnT €ival caeng, ota UDP Datagrams n emkoivwvia TTou
ouvnBwg avamTuooeTal gival “peer-to-peer”, dnA. “icog TTpog icov”.

Aev éxoupe OnA. ouxvda TIAAPN OIAKPIoN Twv POAWV METAEU Twv OUO ETTIKOIVWVOUCWY
Olepyaoiwv Kal Ta OU0 ,KOT Ovopa, TTPOYPAUUOTa TOu TIEAATN Kal TOU €EUTTNPETNTNA
AeIToupyouv ue TTapdépoia diadikaagia BnUaTwy.

Mpétel, OpwG, KATa TNV oXediaon CUCTNUATWY, VO £XOUME KOTA vou, 0TI, evwy Ta TCP sockets
dlakivouv Tnv TTAnpogopia agiétmaTa Kal N AQwn NG amd 1o GAAO AKpo yivetal pe Tnv idia
oeIpd Ye TNV OTT0ia OTTECTAAN ( PE OTTOI0 TIPOCBOETO XPOVIKO, ETTIKOIVWVIAKO KAl UTTOAOYIOTIKO
KOOTOG CUVETTAyovTal Ol eMRERAITEIG KAl AVAPETAdOOEIS TTOU aTTAITOUVTAl YIO QUuTO ), OTa
datagrams, 1o Takéta ( packets ) TTou peTakivoUvtal pECOW Tou OIKTUOU Oev £XOUV TIG
TTponyoupeveg 1010TNTES. ETTiong, evw ota TCP sockets n TTpog atrooToAr TTAnpogopia, dev
TTEpIEixe, auth KaB’ auTh, Tnv dielBuvan kal Tn BUpa TTpoopIcHoU, KaBwG gixe AON TTponynOei
0AGKANnpn dladikacia ouvdeong Kal eEac@ANIONG CUYKEKPIMEVOU KavaAioU yia Tnv diokivnon
NG, ota UDP datagrams, ta makéra, ektdg atmd TNV XpHoiun TTANPo@opia, TTEPIEXOUV Kal TNV
d1elbuvon Tou host-Trpoopiopol kai Tnv BUpa Tou. AuTO gival QUOIKG, AOyw Tng aTTouaiag
OUYKEKPINEVNG OladpopAG atrd Tov évav uttoAoyiaTr] oTov dAAo. O opioudg Tou datagram
OKOAOUBEI :

Opiopog : Datagram eival éva ave¢aptnTo, TARpwG TTpoadiopiciuo ( OnA. pe dielBuvon Kai
apiBud Bupag ) pAvuua, Tou oTroiou n A@IEN OTOV TTAPAANTITN, O XPOVOG TNG AQPIENG KAl TO
TTEPIEXOUEVO OEV gival eyyunuéva.
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O0c0 Kal av QaiveTal TTEPIEPYO, UTTAPXOUV EQAPUOYEG TTOU Oev aTTaIitolv TOCO auaTnPR Kal
TEAEIO ETTIKOIVWVIO, PE TO OUVETTOYOUEVO KOOTOG, OTTWG aQuTA TTou Trpooc@épouv Ta TCP
sockets. Zav TTapddeliyua, PITOPOUPE va Ava@EPOUNE TO yvwaoTd Tpoypaupa PING, Tou
OTTOioU OKOTTOG €ival 0 €AeyXOG TNG TTOIOTNTAG TOU ETTIKOIVWVIAKOU OlaUuAou peTaéu duo
UTTOAOYIOTWYV. 2TNnv TTpayuaTikotnta, 7o PING mpooTtraBei va eAéyEel kal va PeTPAOEl Tov
apIBud Twv TTOKETWY TToU XABnkav ) ammoppipbnkayv, yia Tov TTPoodIopIcud TNG TTOIOTNTAG TNG
ouvdeong. Auto dev Ba fATav duvaTtd pe Eva TTPWTOKOAAO cav To TCP, TTou diopbwvel autd
aKpIBWG Ta AGON.

11.2.6 Avdarrtugn SIKTUOKNG epapupoyng pe UDP Datagrams

OTrwG avagEpape Kal TTPONYOUREVWG, O EVVOIES TOU TTEAGTN Kal Tou eEUTTNPETNTH OEV €ival Kal
1600 OIaKPITEG, OTaV €xoupe uAotroinon pe UDP datagrams. Emiong, 1o Bdpog Twpa dev
divetal T0o0 oTnVv oUvdeon ( dev uTTdpxel AAAWOTE Pe TNV TUTTIKA évvola ), aAAd oTn owoTn
OnuIoupyia TOU TTAKETOU TTOU TTPOKEITAI VO OTAAE, £€T01 WAOTE va TTEPIEXEI OAEG TIC ATTAPAITNTES
TIANPOQopieg, yadi Je Ta TTPOG ATTOOTOAR Oedopéva.

Qg Tapddeiyua epapuoyng dikTuou pe UDP TTpwTOKOAAO, TTapabéTouue dUO TTPOYPAUUATA :
10 TTPWTO, 0 TimeClient, cival éva TTPAypaAPPa PE TO OTTOIO UTTOPEI KAVEIG va KAVEI EPUWTNON C€
atmropakpuapévo host, ¢nTwvtag Tou pabel Tnv ekei wpa. Avtiatoixa o TimeServer TTapéxel
QUTAV TNV UTTNPECia, KaBWg eKTEAEITAI TUVEXEID OTOV aTTOPAKpUaévo host. MNa Tov apiBuod
BUpag TnG uttnpeciag diahé¢aue Tov 8505 kaTd Tuxaio TPOTTO, AAAG UTTOPEI va XPnoIJoTToINOEi
Kal 01101000 TTOTE AAAOG BIABECIUOG.

Oa xpnoIMOTTOINCOUPE Ta avTiIKEieva OU0 KAGoewv : Tnv KAdon DatagramSocket, 1ou
uAoTrolei Tnv emmkoivwvia ye UDP datagrams kai Tnv kKAdon DatagramPacket, TTou atroTteAei 10
KOAOUTTI JE TO OTTOIO Ba PTIAXVOUNE TA TTPOG ATTOCTOAN TTAKETA.

O 1eAdTNG

MpwTta TTPETTEI VO KOTAOKEUAOOUWE TO AVTIKEIUEVO TNG OleuBuvong Tou host TTou Tpéxel o
TimeServer. Auti TTapéxeTal ammd Tov XPAOoTN HWE TNV €VTOAR EKTEAEONG TOU TTPOYPAUMATOG
até TNV ypauun evioAwv (11.x. #ava TimeClient 127.0.0.1 — A&iCel va avagépoupe €dw OTI N
d1euBuvon 127.0.0.1 eivai n default dietBuvon Tou TOTTIKOU PNXAVAMATOG TNV OTTOI UTTOPOUUE
Kal va TTapoupe PEow TnG METABANTAG localhost). To avtikeipevo TnG dielBuvong avikel aTnv
KAdon InetAddress, Tng otroiag xpnoigotroioUue Tnv YéBodo getByName(String), yia va 1o
METATPEWOUUE aTTO TNV GAQAPIBUNTIKN Jop@r) TTou To AauBdvoupe oTov TUTTO InetAddress :

InetAddress hostAddress = InetAddress.getByName(args[0]);

Katétmv dnuioupyouue 1o datagram socket, péow Tou otroiou Ba oTeiAOUpE TO TTAKETO WE TNV
aitnon kai 6a AaBoupe autd pe TNy atrdvrnaon. O TTapakaTw KWOIKAG EKTEAEI AKPIBWS auTO :

DatagramSocket serversoc = new DatagramSocket();

O KaTaOOKEUAOTAG TTOU XPNOIYOTIOINCaE, OIaAEyEl atrd JOVOG TOU KATTOIO AeUBEpO port aTo
pnxévnua Tou “Tpéxel” o TEAATNG, via va 1o ouvdiéadel pe To datagram socket. Na
onuelooupe €dw, OTI dev xpelaletal va ocuvdéooupe To datagram socket pe streams
€100dou/e€0dou, apou Oev €xoupe /O oe kATTOI0O KAVAAI, OAAG QTTOOTOAN Kal AQyn
MEMOVWHEVWYV TTAKETWV.

AkoAouBei kaTaokeur) Tou TTAaKETOU TnG aitnong. AvAkel otnv kAaon DatagramPacket, o
KOTAOKEUAOTAG TNG oTToiag déxeTal 4 opiouata : évav buffer, o otroiog atroTteAei Ta dedouéva
o€ Pop@n Tivaka atrd bytes ( dev eival String | array amd XapakTipes ), 10 PEyeBOg Tou
TTponyouuevou Trivaka, Tnv InetAddress d1eUBuvon TTpoopIouoU, KaBWE Kal Tov apiBuod Bupag
TOU TTPOOPICHOU. TNV TEPITITWAON TnG aitnong oTtov TimeServer, o buffer dev TrepIExel
Oedopéva, yiaTi dev BEAoupe va oTeiAoupe Kavevag €idoug Xproiun TTAnpogopia.

DatagramPacket packet;
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byte[] message = new byte[256];
packet = new DatagramPacket(message, 256, hostaddress, port);

H atrooToAr] yivetal, TTOAU atTAd, kahwvTag Tnv uéBodo send(DatagramPacket) Tou datagram
socket :

serversoc.send(packet);

2T CUVEXEIQ €XOUNE avapovr) yia Afyn TG atravtnaong Ye Tnv uEBodo
receive(DatagramPacket) Tou datagram socket.

serversoc.receive(packet);

H receive() “utrAokdpel” To vijua atr 1o oTToio €xel KANBEl, péxpl va AdBel k&toio datagram
TTaKETO OTO port TTou €xel avoigel To datagram socket. XpeldZetal OPwg TTPOooxr], Kabwg 10
UDP 1rpwTOKOANO dev gival agIOTTIOTO Kal TO TTOKETO PE TNV ATTAvVTNON PTTopei va xoBei. '
auTtd TO0 AGYO ouvigTaTtal n XPnNoIJoTToinan €vOg XPOVOUETPOU, TO OTToio Ba EEUTTAOKApPEI TO
VAMQ, yIa va TEPUATIOTEI OJaAG N epapuoyn.

TéNog, pe Tnv pEBodo getData() Tng kKAdong DatagramPacket, Aaufdvoupe Tov Trivaka atrd
bytes pe TNV xpnoiun TAnpo@opia, Tov OTToio PETATPETTOUNE O€ String yia Tnv ekTUTTWON. O1
péBodol getlnetAddress() kai getPort() emoTtpégouv Tnv dielBuvon kal Tov apiBud Bupag
avTioToIXO, TOU ATTOoOTOAéQ TOU TTakéTou. Mpiv To TTPOYPAUPG TEPUATIOTEI, dev EexvAPE va
atreAeuBEPWOOUE TOUG TTOPOUG TToU gixaue deopevael, dnA. To DatagramSocket().

AkoAouBei To TTARpeg TTpdypappa Tou TimeClient :

// the TimeClient program in Java,
// using UDP Datagrams... We will use UDP port 8505
// Petros Zerfos @1998

import java.io.*;
import java.net.*;

public class TimeClient {
public static void timeclient(DatagramSocket serversoc,
InetAddress hostaddress, int port) {
// Declare a datagram packet...
DatagramPacket packet;

// Declare a byte array to send as a request and
// receive the answer
byte[] message = new byte[256];

try {
// construct the packet with all the information
// needed
packet = new DatagramPacket(message, 256, hostaddress, port);

System.out.println("Sending the request for the time...");
// since the socket is already open, send the

// request
serversoc.send(packet);

// Now, get the reply
System.out.println("Waiting for reply...");
serversoc.receive(packet);

String mesg = new String(packet.getData(), 0);
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// Print the server's time
System.out.println("Time at server's location " +
packet.getAddress() + ":" + packet.getPort() + is " + mesg );
} catch(Exception exc) {
System.out.println("Error : " + exc.toString());

H
} // End of timeclient()

public static void main(String argsl]) {
/I We use the command line to get the address of the
[/l time server
InetAddress hostAddress;
int portnum;

/I Declare a datagram socket
DatagramSocket serversoc;

/I initialize the network

try {
/I Get network info
hostAddress = InetAddress.getByName(args[0]);
porthnum = 8505;

serversoc = new DatagramSocket();
timeclient(serversoc, hostAddress, porthum);

/I Don't forget to release the resource...
/l by closing the datagram socket.
if (serversoc = null) serversoc.close();

} catch (UnknownHostException uhe) {
System.out.printin("Unknown host : " +
uhe.toString());
} catch (SocketException exc) {
System.out.printin("Error : " + exc);
}

} // End of main()

} /I End of class

Na onueiwooupe Kal €dw TNV Xprion MTTAOK try, yia TNV avTigeTwTion moavwy TpoBAnudTwyY
TNV EKTEAECN KATAOKEUOOTWY Kl TWV PHEBOOWV.

O g&uttnpeTnTA

O server g utnpeciag wpag dOev diaépel Kal TTOAU ammd Tov client. H peBodoAoyia
avaTrTuéng Tou poiddel TTépa TTOAU Pe auTr Tou TTEAGTN Kal JAGAAOV KoupaoTikr 6a ATav pia
ekTevéaTepn avdAuon. Ekeivo tmou agiCel va trouue, gival 011, €aitiag Tou OTI N TTAPEXOMEVN
uTtnpeaia atraitei JIKPAG didpkeiag euttnpétnon, Ogv gival aTrapaitnTo O £EUTTNPETNTAG va
onuioupyei yia K&Be TTEAATN Kal €va KalvoUpylo VAP, WOTE va PTTopei va dexBei Kal veeg
ouvdéoelg. OAn n XpAoiun TAnpo@opia TnG atrdvinong MTTopEl va Xwpéoel Yéoa ae éva
datagram packet, 1o otroio £xel péyioTo péyebog 8KBytes. Zta UDP datagrams, 1o Bdpog Tng
oxediaong petaroTrideTal, atmd TNV €§UTTNEETNON TOU TTEAQTN, GTNV AQUTOVOUN €EUTTNPETNON TWV
TTOKETWV.
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Mtropoupe, €1miong, va TTapaTnPAOOUUE TOV TPOTTO [E TOV OTT0I0 O €EUTTNPEETNTAG “avoiyel” To
datagram socket, yia Tnv Aqyn Twv TOKETWVY : O KATOOKEUAOTAG TOU QVTIKEIUEVOU
DatagramSocket d€xetal TAéov 1o port ( dnA. To 8505 ), 010 OTT0IO “akoUel” To socket, yia véeg
ouvdéaelg. AkoAouBei o TTANPNG KWOIKAG yia TO TTPOYPAUUa Tou EUTTNPETNTA :

// The TimeServer for the time service...
/I Using UDP Datagrams and port number 8505
// Petros Zerfos @1998

import java.io.*;
import java.net.*;
import java.util.*;  // For the date functions...

public class TimeServer {
public static void main(String args[]) {
// Our datagram socket for /O
DatagramSocket s = null;

/I Our packet for getting the request and sending the
// reply
DatagramPacket packet = null;

// Create a receive buffer
byte[] buf = new byte[256];

// Create the packet to receive the request
packet = new DatagramPacket(buf, buf.length);

// now create a socket to listen in
try {
s = new DatagramSocket(8505);
} catch(Exception e) {
System.out.println("Error : " + e.toString());

}

// Now sit in an infinite loop and reply to the
// queries...
while (true) {
// sit around and wait for a request
try {
s.receive(packet);
} catch (Exception e) {
System.out.println("Error : " + e.toString());

}

/I Get the client's info

InetAddress cl = packet.getAddress();

int port = packet.getPort();

System.out.println("Client from " +
cl.getHostAddress() + ":" + port +
" requested the time.");

// Construct the response and sent it back...
String localtime = new Date().toString();
/I Convert the localtime string to an array

// of bytes
localtime.getBytes(0, localtime.length(), buf, 0);
// Construct the packet

try {
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packet = new DatagramPacket(buf, buf.length, cl, port);

// Send it!
s.send(packet);
} catch (Exception e) {
System.out.printIn("Error : " + e.toString());
} //End of while

System.out.println("Client served...");
} // ' End of main()

} // End of TimeServer class.

11.2.7 KaraokeuaoTég kKal MéBodol Tng kAaong DatagramSocket

KaT1aokeuaoTég

DatagramSocket()
Kataokeuddel €va datagram socket kal To cuvdéel oe katolo diabéaiyo port, oTo
MNXAavnua Tou TOTTIKoU host.

DatagramSocket(int)
Kataokeudadlel éva datagram socket kal To guvdéel aTn BUpa 1Tou TTpoadiopileTal
TNV TTAPAPETPO, GTOV TOTTIKO host.

DatagramSocket(int, InetAddress)
Kataokeuddel éva datagram socket kal To ouvdéel aTnv ToTTiKA dielBuvon kai BUpa.

Kai ol Tpeig kataokeuaoTEG eyeipouv pia SocketException g€aipeon, oe TepiTTTwaon amoTuxiag
oTn dnuIoUpPYia TOU AVTIKEINEVOU.

Mé£Bodoi

close()
KAgivel To datagram socket.
getlLocalAddress()
Gets the local address to which the socket is bound.
EmoTpégel Tnv TOomKN d1EUBUVON, aTnVv oTToia To socket €xel ouvOEDEi.
getlLocalPort()
EmoTpégel Tov apiBud B0Upag aTo TOTTIKO UnXAavnua, oTov oTToio To socket €xel
ouvOeDEi.
receive(DatagramPacket)
Aéxetal éva datagram makéTo atmd auto 1o socket.
send(DatagramPacket)
>1éAvel €va datagram TTakéTo aT1TO AUTO TO socket.

11.2.8 KaraokeuoTég Kal MéBodol Tng kKAdong DatagramPacket

KoTaokeuaoTég

DatagramPacket(byte]], int)
Kataokeuadlel éva DatagramPacket, yia Afjyn TTakéTwy Pe JAKOG aUTO TTOU
TrpoadiopileTal atrd Tnv deUTEPN TTAPAUETPO. H TTpwTn TTapdueTpog eival o buffer
aTov oTToio Ba ToTToBeTNBOUV Ta dedOopEVQ.

DatagramPacket(byte][], int, InetAddress, int)
Kataokeudalel éva datagram packet yia ammooToAr TTakéTwy. H Tpwtn TTapdueTpog
gival To dedopéva ae popen Trivaka atrd bytes, n deuTepn 10 PEYEBOG TOU TTiVOKA,
€VW N TPITN KaI TETAPTN TTAPAUETPOG €ival n dieuBuvaon kal 0 apiBudg Bupag
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TTPOOPICHOU QVTIOTOIXA.
MéBodol

getAddress()
EmoTpéger Tnv IP d1e0Buvaon Tou uttoAoyioTh, oTov oTToio To datagram B8a oTaABei,
Il GTT’ TOV OTTOIO €XEI TTAPAANQPOEi.
getData()
EmoTpépel Ta dedopéva Tou TTakETou TToU EAAE, 1) TTou Ba OTEIAEL.
getlLength()
EmoTpépel TO0 ufikog Twv dedopévwy Tou TTAKETOU TToU EAABE, 1) TTou Ba OTEiAElL.
getPort()
EmoTpégel Tov apiBud BUpag Tou atmopakpuopévou host, atr’ Tov OTT0i0 TO TTAKETO
eAN@Oel,  Tov apiBuod BUpag Tou host, aTov oTToI0 TO TTAKETO Ba GTAAEI.
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