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EIZAIQIH

INo v mapodoa epyoacio emAEYTNKE N YAOGGA TPOYPALULATIGHOV Java. Ot Adyot Yo Tovg omoiovg
£ywve T N EMAOYT 0VOADOVTOL GUVOTTIKA TOPUKATO.

‘Eva and 1o Pacikd mieovektiuato g Java &vavil Tov TePIoGOTEPOV GAA®V YAOGCMOV givor M
avegopTnoio ToV AEITOVPYIKOV GLGTHUATOG Kol TAATEOPLAG. Ta TPOYPAUUATO TOV ivot Ypappévo
oe Java tpéyovve akpipag to id1o oe Windows, Linux, Unix ko Macintosh (covtopa 0a tpéyouvv
kot og Playstation xoBd¢ o1 oe Ghdeg moryvidounyovég) ympic va ypewotel vo Eavoayivet
petoyAottion (compiling) 1 vo aALGEEL O T yoHOg KOOKOG Yol KAOE SLOUPOPETIKO AEITOLPYIKO
ovotnuo. Mo va emrevydel PG avtd YpelaldTaV KATO0G TPOTOS £TGL MOTE TO. TPOYPAULOTO
ypoupéva oe Java va umopotv va. €ivor «katovontdy amd kabe vmwoloylot| aveEdptnTa ToV £100VG
eneEepyaoty (Intel x86, IBM, Sun SPARC, Motorola) oAAd kot AETOVPYIKOD GLGTHUATOG
(Windows, Unix, Linux, Unix, MacOS). O Adyog eivar 011 kéBe Kevipikn povada emeEepyoaciog
pmopel kot «kotodofaivery dapopetikd assembly koo, O cuvapporoyoduevog (assembly)
K®OKag mov tpéxel o Windows givarl SlopopeTikog amd avtdv mov Tp€yel o€ £vo Macintosh. H
Aomn 000nke pe v avamtuén g Eikovikig Mnyovie (Virtual Machine 1 VM 71 EM ota
EMMVIKA).

H sikovikn pnyoaviy e Java

AoV ypaptel kKamolo mpdypappe og Java tote yiveton compile péom tov Java compiler (javac),
ekeivog pe v oglpd Tov divel éva apBud amd .class apyeio (=bytecode). To bytecode eivon M
LOPPY| TOV TOUPVEL O TTNYaiog KOdwkag TG Java otov petayilmttiotel. Otav mpocmabncovpe Aomdv
Vo EKTEAEGOVLE TNV €QOPROYN Hag To Java Virtual Machine mwov mpénet va givatl eykotesTUéEVO 6TO
unyévnué pog, 6o avordapet va dwafdcet to .class apyeio Ko vo T HETAPPACEL GE YAMOOCO, KOl
eVIOAEG unyoavng (assembly) mov vroopilel T0 AEITOVPYIKO HOG KO O EMEEEPYUCTNG HOC, £TOL
wote va ekteheotel (va onueidoovpe €00 OtL avtd ovuPaivel pe v mopadootaky Ewovikn
Mnyov (Virtual Machine) . TTwo ovyypoveg gpappoyés g Ewkovikng Mnyovig pmopovv Kot
petayrottiCovv tunpata bytecode an' evbeiog o Bayevn kmowa (native code), ¥pMGILOTOIDOVTAG
moALOTAG vt emegepyaciog pe amotéhespo va, BEATidveTol 1) ToyvTnTo. Xopig avtd o¢ Ba nTav
dvvatn M ektédeoT Aoyiopikov ypauuévov o€ Java. Ipémnetl va modue 6t 1o Virtual Machine etvon
hoywopkd platform specific dnAadn yw kabe €idog Aettovpywkod Kol OvAAOYNG TEYVOAOYING
eneEepyaoTn, VILAPYEL SLAPOPETIKY £KO0oN. 'ETot vhpyovv drabéoipeg ekddoelg Tov yio Windows,
Linux, Unix, Macintosh, kivntd thnAéowva, Tatyvidounyoveg kKAm!

Otdmmote BEAeL Vo KAVEL O TPOYPOUUATIGTAS (1] 0 ¥PNOTNG) YiveTon HECM TNG EKOVIKNG UNYOVIG.
Avtd Ponbdel 6to Vo vIAPYEL LEYOAVTEPN OCPAAELNL GTO GUOTNLO YIOTL 1] EIKOVIKT HNYoVY| €lvon
vevdovn Yo TV emKovavio, YpNoTn - VIOAOYoTH. O TPOYPUUUATIOTNS OEV UTOPEL Vo YpAWEL
KOOIKO 0 01010g Oa £l KATOGTPOPIKA OTOTEAEGLLOTO. Y10l TOV VITOAOYLIGTH Y10TL 1] EIKOVIKY] Uyavi
Ba Tov aviyvevoet kat 0g Ba emttpéyet va ektedeotel. ATd TV GAAN pepld ovTE 0 YPNOTNG UITopel va
KOTEPACEL «KOKO» KOO 0O TO SIKTLO Kol Vo TOV EKTEAEGEL. AVTO glval WdloitePA YPNOLO Yo
HEYOAQ KOTOVEUNUEVO GLOTAHOTO OTOV TOAAOL ¥PNOTEG YPNOCLOTOOHV TO 1010 TPOYPOLLLLOL
GLYYPOVAG.
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O ovirékTnc amoppippdtov (Garbage Collector)

Axopa pia 10€a mov Ppioketal micw amd tn Java eivor n VmapEN TOV GLAAEKTN OTOPPIUUATOV
(Garbage Collector). ZvAloyn amoppiupdtev givol pio Ko ovopooio Tov ¥pNoIUOToIEiTaL GTOV
TOUEN TNG TANPOPOPIKNG Yo VO ONADGEL TNV EAeLOEP@ON TUNUATOV PvAUNG 0mtd dEdOUEVE TOV OF
ypedlovtat kot og ypnopomrotovvtal GAAo. Avti 1 amelevBépmon pvnung otn Java etvar avtdpotn
Kot yivetolr PHEo® TOL GULAAEKTN amopplpdtev. Ymehbvvn yioo ovtd elvor Kot TEAL 1 EIKOVIKN
unyovn m omoio. HOMG «kotaAdBey OtL 0 cwpodg (heap) g uvaung (ot Java n cvvipurtikny
mieloymoeioa TV avtikewévov amodnkevoviar oto cwpd oe avtibeon pe ™ CH+ OmoL
amoOnkevovtor kvpiwg otn otoifa - stack) kovteder va yepicer evepyomolel T0 GLAAEKTN
aropppdtov. ‘Etor o mpoypappoatiotig o yperdletar va ovnouvyel ywoo to mote ko av Oo
elevfepMdoEL £V GLYKEKPIUEVO TUMHOL TNE LVAUNG, 00TE Kot Yo O&ikTeG (pointers) Tov avapépovion
o€ Gdg0 YOPO UvAUNG. AVTO givorl 1010TEPO ONUOVTIKO 0V CKEPTOVUE OTL v PEYAAO TOGOOTO
KATAPPELONG TOV TPOYPAUUATOV 0PeiAOVTOL 68 AavOAGUEVO XEPIGUO TNG VUG,

Emdoocerg

[Topdro OV M EIKOVIKT Pnyavi TPOSOEPEL OAO aLTA (Kot Oyt udvo) ta TheovekTpota, 1 Java etvou
WO OPYN OE GYEON UE AALEC TPOYPAUUATIOTIKEG YAMOoeG vyNnAoD emumédov (high-level) dnwg n C
kot 1 C++. "Eyet amodeytel 611 1 C++ pmopel va etvan apketéc @opég ypnyopdtepn and T Java.
Evtuydg yivovror eilotipeg mpoondfeteg amd T Sun yia ) BEATIOTONOINGN TNG EKOVIKNG UNYOVIG,
EVD Kol O1POPEG AAAEG TTPOYUATOTOMGELS TNG EIKOVIKNG UNYOVIG VITAPYOLY amd S1pOpeES AAAEG
etaupieg (6mwg IBM) ot omoieg pumopet o€ Kdmowo onpeia va Tpocs@EPouy KOADTEPO Kol GE KATOLN
Ao yewpdtepa anoteréopata. EmmAéov pe tov epyopd twv JIT (Just In Time) compilers, ot omoiot
petatpémovy 1o bytecode an' evbeiog oe yYAdsca punyoavig, n dtpopd taydtrog omd t C++ éxet
pupHvel katd molv. Ot tedevtaieg exdooelg tov Java Compiler pe v ypnom g texvoroyiog Hot
Spot kataeépvel va mapéxel aSOA0YEG EMOO0ELS TOV TANGLALOVV 1| Kot EEMEPVOVV OE UEPIKEC
TEPMTMOCELS Native KOJKA.

H vmodoyn eivon éva onueio téhovg g cvvdeong(endpoint), pe dvvotdtnto dumAng Katevhuvong
eMKOVOVING HeTalh dVO TPOYPUUUATOV TOV TPEYOLY GTO dikTvo. Mo VTOdOYN ival CLVIESEUEVT
o€ éva port étol wote 1o eminedo TCP va pmopet vo Tpocdlopicel TV €QapLOYn Yo TNV OToid TO
ototyeio mpoopileTat va amocTaAEL.

Koavovikd, évag eEumnpentig Tpéyel o€ €vav GUYKEKPILEVO VTOAOYLIOTI KOl £YEL L0 VITOSOYN TTOV
elvar ovvdedepévn o vav cvykekpipévo aptBpd 00pag. O eEuanpetNg TEPIUEVEL, OVOUEVOVTOG
TNV VIOJOYN Evay TEAATN Yo Vo LVITOPAAEL Eva aiTn o cVUVOESNC.

Yty mhevpd tov client: O client EEpetl to hostname tov vToAoylGTH 6TV Omoio 0 €EVITNPETNTNAG
Tpéxel kol tov apud g Bvpag otov omoio o gévanpetntig avouével ‘Etol, o client kaver o
aitnon vy ovvdeon. O client npénel eniong vo mpocdiopiotei otov eEumnPeTNTH Kol £T01 SECUEVEL
évav apuo Bvpog mov Ba ypnoipomomoet Katd T ddpkel AV TS ovvdeons. Avtd opiletat
ocuvnBw¢ omd 10 cHoTNUA.
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Edv 6Aa mmyoaivouv kadd, o efumnpetnmg O€yeton Tn ovvoeon. A@old yivel m amodoyn g
oLVOEDON G, 0 eELINPETNTAG TallpveL Lol VEX LITOOOYN KOl TNV GLVOEEL oTNV 1010 TomKY Bvpa Kot
emiong Bétel oto onueio téAovg g cvvdeong(endpoint) tov tn dievbvvon ko ™ Bvpa tov client.
Xpetbletar emiong ko pio véa vTodoyn €161 MOTE VO, UTOPEL VO GUVEYICEL VoL AKOVEL GTNV OPYIKN
VITOSOYN Y10l TO, QUTHLOTO. GOVOESTC EVE TOPAAANAL VO, AVTATOKPIVETOL OTIG aVAYKES TOL client.

Amd v mhevpd tov client, edv n cuvdeoT Yivel amodeKTH, L0 LTOSOYN SNUIOVPYELTAL EMLTVYDS Kot
o client pumopei va xpNoOTOGEL TNV VTOJOYN Y10 VO ETIKOWVMVNOEL LE TOV EVTNPETNT.

O el Kol 0 KEVTPIKOS DITOAOYICTNG UTOPOVV TMPO VO ETIKOIVMOVIICOVV LE TNV EYYPOPT KOl TNV
avVAYvVmGOT| 0E00UEVMV ATO TIG VITOJOYES TOVC.

‘Eva téhovc ¢ odvdeong(endpoint) givar évag cuvévaoudg piag dievbvvong IP kar piag 0vpac.
Kdébe otvdeon TCP pnopei va mpoodiopiotel TAfpog amd dvo endpoints te. Me avtdv tov 1pdmo
UIopovV vo. vTdpEOVY TOAATALG cLVOETELS peTa&h evag client kot evog e&umnpetnT.

To makéto java.net otV mAoTEOppO TG Java Tapéyet po KAdon, tnv Socket ,  onoia epapudlet
po. dumAng KatevBvvong ovvdeon HeTaED TOVL TPOYPAUMOTOS TNG Java kot €vog  GAAOL
npoypdupotog oto diktvo. H khdon Socket cuvdéetor ndvm oe pia eaptdpevn omd v €KAGTOTE
TAOTOOPUO. EQOPLOYT, TOL KPOPEL TIC AETTOUEPELES OTOLOVONTOTE WOLITEPOV GLGTAUATOG OO TO
npoypoappe. Java. Me ) ypfion G KAAONG java.net.Socket OVIL NG YPNONG E€YYEVN
Kodwo(native code), to mpoypaupate Tng Java pmopodv Vo ETKOVOVIGOLV UEGEH OIKTLOL
aveEdptnta omd To 100G TS TAATQOPLAG TTOV YPNoLoTolEiTOL KAOE POpdL.

Emumdéov, to moakéto java.net mepihauPaver v kidon ServerSocket, n omoio dnpovpysi pia
VTOOOYN TOL YPNOLUOTOlEiTOL OO TOV €ELANPETNT KOATA TNV OVOUOVI] KOl TNV Arodoyn ToV
oLVOEGEMV e TOVG Clients.

2t ovvégelr axkolovbel éva amAd mapdaderypo mov emeényel mAOC €va TPOYpOUUe UTOpEl va
ONMOVPYNAGEL pio 6VVIEST € Evav eEVINPETNTH PN OLOTOIDVTAG TNV KAGon Socket kou émetta,
oG o client pmopet va oteilel ta dedopéva Kot va AaPet to dedopéva. omd tov eELINPETNTH UECH

™G LTOSOYNC.

To npodypoappa oto mapdadetypo dnuovpyei Evav client, e dvopo EchoClient, 0 0m0i0g GLVOEETOL
ue évav echo e&ummpemti. O g&umnpen g TOToL echo Aappdaver amdd To ototyeio and tov client
TOL Kot Ta eMoTPéPel wiow. O eEvanpetnthg Tomov echo givar po yvoot vanpecio 6mov ot clients
ATIKOV®OVOUV HEc® NG B0pag 7.

O client EchoClient OMUOVLPYEL UL VTOOOYN HE ALTOV TOV TPOTO £TCL MGTE VO, dNUOVPYEITOL
o ovvdeon pe tov eEummpetnth tomov echo. Awpalel v sloaymyn dedopévav omd To YpNoTh
GTO TUTOTOINIEVO CUGTNHO EIGAYWOYNGS, Kot dtoPiPdlet émerta eKeivo 10 KEIPEVO GTOV EELTNPETNTY
TOmov echo pe v gyypaen Tov keévov otnv vrodoyn. O e&vmnpetnt TOTOL echo emoTpéPet TV
€l60do péow g vmodoyng otov client. To mpdypaupa tov client dwfaler kot mpoPfdietl To
JE0OUEVA TTOV EMECTPEYAY GE WTOV HES® TOL eELIIpPeTN T TOTTOL echo.

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

public class EchoClient {
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public static void main(String[] args) throws IOException {

Socket echoSocket = null;
PrintWriter out = null;
BufferedReader in = null;

try {
echoSocket = new Socket("taranis", 7);

out = new PrintWriter(echoSocket.getOutputStream(), true);
in = new BufferedReader(new InputStreamReader(
echoSocket.getInputStream()));

} catch (UnknownHostException €) {
System.err.printin(*Don't know about host: taranis.");
System.exit(1);

} catch (I0OException e) {

System.err.printin("Couldn't get 1/O for "
+ "the connection to: taranis.");
System.exit(1);
}

BufferedReader stdIn = new BufferedReader(
new InputStreamReader(System.in));
String userlnput;

while ((userinput = stdIn.readLine()) != null) {
out.printin(userinput);
System.out.printin(“echo: " + in.readLine());

}

out.close();
in.close();
stdiIn.close();
echoSocket.close();

Ac¢ onuewwBei 611 o EchoClient kavel avayvoon kot eyypoaen dedopévov pécm TG VITOdOYNG, e
OTOTEAEC O, TNV OTOGTOAN Kol TNV Ayn 0€00UEVMV.

YyoMdlovtag To avemTépm mapadeLypa, ol Tpeic dnidoelg oto block try tng puebodov main eivou
Kkpioweg v v évapén g emkowvoviog. Ot emdueveg Tpeic YPOUESG dNUIOVPYOLV TNV GUVOESN
péo® ¢ vrodoyng peta&y tov client kol tov euanpet, kabdg ko Evav PrintWriter kot évov
BufferedReader otnv vrodoyn.

echoSocket = new Socket("taranis", 7);

out = new PrintWriter(echoSocket.getOutputStream(), true);

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

H npd dnlmon dnuiovpyei £va avtikeipevo tonov vrodoyne pe dvopo echoSocket. O constructor
Socket mov ypnoomoteitar amottel o Gvopo Kot Ty 00pa ToL VITOAOYIOTH GTOV O0Moi0 EMBVLOVLE
va ocuvoeBovpe. H dedtepn oNAwon AapPaver ta dedopéva omd v vmodoyn, avoiyel €vav
PrintWriter. H tpitn dfAwon Aappdver v €icodo dedouévmv amd v vmodoyn Kot avoiyel Evav
BufferedReader. I'a v amootol] TV S£30UEVOV OO TV VIOSOYN OTOV EELTNPETNTI, ATAN O
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EchoClient ypagpetl otov PrintWriter. Opota, yio v avéyvoon tov dedopévav apkel o EchoClient
vo. avayvocet o dedopéva amd tov BufferedReader.

211 ovvEéyelo, aKOAOVOEL 1 avayvmoT ToV dE0UEVOVY Kal 1) 0T0GTOAY Tovg Ticm otov EchoClient.
Otav 1 redline emotpéyel, extvndveror atov EchoClient n Tinpogopia tov dedopévav. O Bpdyog
ovveyilel émg 0tov 0 YPNoTNG El6aYeL Evay yopaktipo teppoticpoy. ‘Etor o EchoClient dwafalet
™V €i6060 0 TOV YPNOTN, TV ATOGTEAAEL 6TOV gEvmnpetnTh TOTOL echo, v andvinon and tov
eEumMNPETNTN, KOl TNV EKTVITAOVEL. AVTO cuveyiletol £mG OTOV 0 ¥PNOTNG EICAYEL EVAV YOPUKTHPO
teppotiopol. Télog KkAeivouv Ohec ot vmodoyéc kor teppoatiCovrar ot PrintWriter ko
BufferedReader.

‘Eva vipo eivor pio ehappid diepyacio (lightweight process) mov yoapaxtnpiletor g éva
avtodvvouo mepiPdrlov extédeong (Self-contained execution environment). Kabe diepyacio
neplEyel évo M| meplocotepo. viuato ektéleong (threads of execution). Ola to viuoto piog
dtepyaciog popdlovral amd Kovov Tovg TOPoVS TG dlepyaciag, popdloviar onAadn TPOTIGTMOG
éva Koo ympo otn pvhiun. Otav Béhovpe vo vAomomaoovpe pio epapuoyn 1 omoio vo Umopet vo
extelel TavTOYpPOVA TEPIOCOTEPES amO pio gpyaocieg elval amopaitnto vo YPNCLOTONGOVUE
viuato. Kartt této1o givan 1diaitepa avaykoio og dtadpactikég epapuoyég (interactive applications)
omov yperaletar cvvexng aAANAenidpacn pHe TO ¥pNoTH KOOMG N ePapuroy ekterel ypovoPopeg
gpyacieg 0To mOPAcKNVI0. X avtifeon pe Tig depyaocieg, Ta VIjLaTa LTopovV va dnpovpyndodv e
pwpdtepn emPdpvvon (overhead) Ko cuven®g HITOPOVV VO LTOGTNPIEOVY UE TTO ATOOOTIKO TPOTO
NV TALTOYPOV OLEKTEPAIMOT ALTOV TOV £PYACI®V. AOY® TOL OTL EVEPYOVV TAV® GE £VO KOO
YOPO GTN UVAUN, TO VALOTA UTOPOUV VO EMKOW®OVOUV HETAED TOLG TO YPNyopa amd OTL Ot
dlepyacieg, woTOGO0 aVTO €YKLUHOVEL KOl KATOWO0LG KvdOvovg tov omoiovg Bo eetdoovpe ot
GUVEXELL.

H xd6e depyoacio amotereitar and mwoAAd vipoTo TO OTTOlol EKTEAOVVTOL KOTA TN OBPKED TOV
YPOVOLEPII®MV OV TOPAY®POVLVTOL OTN dlepyacice omoio avikovv. Xe pio e@appoyr, OAeg ot
depyacieg ypdvo-mpoypappatiCoviar and to Aettovpyikd cvotnva Ola Ta cOyxpova AEITOLPYIKA
GUGTNLATO YPNCUYLOTOIOVV YPOVOUEPIGUO — EMIONG YVOOTO G LIEPTEPN TOALEPYEiQ (preemptive
multitasking). To AX pmopel avéd mdco otiypun va 0écel 6e avapov kdmow depyacio Kot va
TOPOYWPNOEL TOV EMEEEPYOOTN GE KAMOWL GAAN dlepyacio. Xe pio TOALVNUATIKY] €QOPUOYH, O
TPOYPOUUOTIOTHG Elval VTEVOVVOG Yo TOV YPOVOTPOYPOUUATICHO TOV VNUAT®V piog depyaciog.
Ov mpooceyyicelg mov umopodv va akolovdnBovv eivar eite m cvvepyatiky] vnupoTomoinom
(cooperative threading), 6mov 10 KG0e vjua Tapaywpel Tov enelepyacti) oTo. VILATO OKELOOEADC,
elte n vréptepn vnmuartomoinon (preemptive threading) O6mov meprodikd to AX apoipel tov
eneEepyaotn amd Eva VIUO Kol TOV opoympel e kamolo dAho (ypovouepiopndg). Otav kdamolo
vuo Bpioketor e avapovr], Umopel va avaoTtaAel 1 ektéheon tov UEYPIS 6Tov KaTaPHAGEL TO
YEYOVOS oL avapével. Mg avtd tov Tpomo av&dvetatl 1 amdo0coN TNG TOAVVILLATIKNG EQPOPLLOYNS
LG a@ov kdmoto dAlo viua mov de PpiokeTon oe avapovny Umopel va ekterectel ot B€om ToL
TPONYOVLEVOU.
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To Swing givor éva et gpyodeiov yioo GUI og Java. Tlepiéyer GUI widgets, kabmg kot text-boxes,
kovumd, split-panes, kot mivokeg. To widgets oe Swing mpooeépovv Mo OAOKANpOUEVA
components yioo GUI and avtd mov mpocépepe 10 oet epyareiov AWT. Amo v otryun mov givat
ypappévo o Java, Tpéyovv dpota o OAe TIG TAATPOPUES, YEYOVOS TOL dev cuvEParve pe to AWT,
10 omoio e&apTidTay Aueca amd 1O TOPaBLPIKO CVOTNHO TNG eKAoTOTE TAATEOpUaG. To Swing
vrnootpiler pluggable ypagikd eppdviong, yopic va ypnowomolel TG €yyevelg mmyég g
TAOTQOPUAG, OAAG pe ypnon e&opoimwong ovt®v. Avtd onuaivel 0Tt UTOpPOVUE VO EXOVUE
omolodNmote VIOCTNPILOUEVO GET  YPAPIKAOV EUPAVIONG o€ omoladnmote mhateopuo. To
LEIOVEKTNUOL TOV components HE MKPEG OMOLTICELS Yoo Uviun elval 1 pukpotepn toLTNTO
extéleonc. To mAeovéktnua ivor 1 KaBoAKY| cuumepLpopd o€ OAES TIG TAATPOPLLEC.

H emoyn g Java éywve apyukd yio t dvvatdotnta ¥p1on Tov 18100 K®OIK T060 68 TEPPAAAOV
Windows, 6mov Oa mpémel va Aettovpyel o Server, 6co kat o€ mepPdAtov Linux, 6mov o mpémetl va
Aertovpyei o client.

MopdAAnia Spmg, éva TANBo¢ yapokTnploTikOv kot PifAodnkov g Java pdg emétpeyav va
0ELOTO GOV E KOOIKO TTOV )O1) LITAPYEL KO VO, SNULOVPYTGOVLE OTTOOOTIKA TPOYPALLLOTOL.

INo mapdaderypa, o1 khdoeig ServerSocket kot Socket kdAvyov OAEC TIG AVAYKES TOV TPOYPOUUUATOV
0TO KOUUATL TNG OIKTLOKYG EMIKOIVOVIOG, XWPIG VO YPELOCTEL VO ETKOIWVOVIIGOVUE GUECO LE TO
AEITOLPYIKO GUGTILLOL.

IToAD onuavtikn NTOV Kot 1] GLVEIGPOPA TOV PELUATOV dedouévov (data streams), yépn oto omoia
YWOTOV 1| GLAAOYH UNVOUATOV £160300/e£050V TV SOCKetS, kafdg kat 1 TPOGAPTNON UNVVUATOV
tov clients o éva apyeio Tov GueTHpTOC.

Téhog, Ta vijuata oty Java forncav e£icov oTa TPOYPAULATA, EWOIKA GTO TPOYPOLLLLL. TOV SErVer,
omov kaBe client Eyel To dukd OV, OVEEAPTNTO VIO LEGH TOL OTOI0L O SErVer SEYETaL ToL UNVOLLOTOL
Tov client.

Axopun kot to Topadopikd mepiparrov (Graphical User Interface) éyet to d1kd tov vipo. Me avtov
TOV TPOTO, Ol EPOPLOYEC OEV «KOAAOVGOVY KAOE popd mov mepipevay dedopéva amod ta Sockets.

TO NPOPAMMA TCPSERVER

Ymv kihdon TCPServer Bpickovtalr 0Aa To oTolyelo TOV GLVOETOLV TOV SEIVer g epyaciog.
[Mpdkertar kupiog yo €va. JFrame pe to katdAinAo COmponents kot KAmoleg evéPyelec, Ta omoia
ovviotobv 10 GUI, war 1élog 600 «hdoelg threads, tmv TCPServerListenerThread «ot
TCPServerThread. H mpdtn avolapfdver va dnpovpynoet éva listener, o omoiog o cuykekpiuévo
port Tov server Bo aKovEL Yo KovoOpleg GLUVOEGELG Kol 1) OVTEPT KaAgital KAOe popd mov &vag
véog client cuvdéeton oo server.
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[TepiocOTEPEG AETTOUEPEIEG TOV KOIIKO STVOVTOL TOPOKAT®:

Mog ot Oei To kovumi «Start Listeningy», ektog and kdmoteg pukpo-odrayég oto GUI, Eekvaerl n
dnuovpyia tov thread tov listener. H dadwkacio avth givar Alyo mapamdve oovbetn omd v
TUTIKY Onuovpyio. kot ektédeon evog thread, e€outiog g viomoinong ServerSocket amd tov
Kkodka. 'Etot, extdg and tov constructor tng kidong kot tn pébodo start(), kaAeitar kot . péBodog
initialize() mov dnpuovpyei o ServerSocket. IMapaxdtom Qaivovtat ovaAvTIKG Ot GYETIKES pHEHodOoL:

TCPServerListenerThread(int port) {
this.port = port;

clientid = 1;

public void initialize() throws 10Exception {

serverSocket = new ServerSocket(port);

public void run() {
try {
while(tisInterrupted()) {
new TCPServerThread(serverSocket.accept(), clientid).start();
clientid++;
}
} catch (I0Exception e) {

/I accept() failed or interrupted...

H petapint clientid sivar évag petpntig yia tovg clients mov cvvééoviar 1| cuvdédnkay otov
server kotd tn duipketa Tov listening.

Oo pmopovoe Kavelg vo Tpoteivel TV evompdtoon tov evtolav tng initialize() péco otov
constructor g kAdong, aAld T0TE B MUACTOV OvayKaOoUEVOL vo. dnidoovue 6t 0 constructor
umopet va metaéer e€aipeon (exception) mpdypa wov kével ToAD o chvOeTo Tov constructor.
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Télog, otn pébodo run() PAémovpe TG evioréc mov ektelobvion oto emmAéov thread. Omwmg
eaivetal, Aomov, péca oe Eva oxedov atépuovo Ppoyo (n boolean petapinty isinterrupted() tov
thread yivetou true poévo o6tav otapatioovue yewpokivinto to thread — péow tov Stop Listening)
TEPLUEVEL O SEIVEr VEEG GUVOETELG.

H e&aipeon eivar amnapaitntn, kabbg katd v ektéheon tov interrupt tov thread sivail oyeddv
olyovpo 6t to thread Bo mepuével véa covdeon (n nébodoc accept() tov ServerSocket pumhokdpet
TN GLVEYELD TOL KMOOTKOL).

H Aettovpyia tov kovumov «Stop Listening» eivar avtictoym tov Start Listening. KaAdvtog ™
uébodo stoplistening() Tov listener thread exteleital o mapokdtom KdOSKAC:

public void stoplistening() {
interrupt();
try {
serverSocket.close();
} catch (IOException e) {
String message = "Could not stop listening on port: " + port;
JOptionPane.showMessageDialog(new JFrame(), message, "Dialog",

JOptionPane.ERROR_MESSAGE);
}

Anhadn, tpdta teppotiletar to thread ywo vo unv vadpyovv véeg cuVOEGEIS Kot EMELTO. YivETOL
npoonddeln va kheioel o ServerSocket.

To TCPServerThread ivat éva mo tomiko thread oe ohykpion pe avtod tov listener:
class TCPServerThread extends Thread {
private Socket socket = null;
private int id;
public TCPServerThread(Socket socket, int id) {
super("TCPServerThread");
this.socket = socket;

this.id = id;
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public void run() {
try {

PrintWriter out = new PrintWriter(socket.getOutputStream(),
true);

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

String inputLine;

Runnable newClientMsg = new Runnable() {

public void run() {
tConsole.append("\nClient " + id +

" has been connected.");

b
SwingUtilities.invokeL ater(newClientMsg);
while ((inputLine = in.readLine()) != null) {
if (inputLine.equals("_DISCONNECT")) {
final String dismsg = "\nClient " +id +
" disconnected";
Runnable doworkRunnablel = new Runnable() {
public void run() {

tConsole.append(dismsg);

3
SwingUtilities.invokeL ater(doWorkRunnablel);
try {
filewriter.newLine();
filewriter.write(dismsg);
filewriter.flush();
} catch (IOException e) {

String message = "Could not append to file";
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JOptionPane.showMessageDialog(new JFrame(), message,

"Dialog", JOptionPane.ERROR_MESSAGE);

break;
}
final String output = "\nClient " + id + ": " + inputLine;
Runnable doworkRunnable = new Runnable() {
public void run() {

tConsole.append(output);

I
SwingUtilities.invokeLater(doWorkRunnable);
try {
filewriter.newL.ine();
filewriter.write(output);
filewriter.flush();
} catch (IOException €) {
String message = "Could not append to file";
JOptionPane.showMessageDialog(new JFrame(), message,

"Dialog”, JOptionPane.ERROR_MESSAGE);

}

out.close();
in.close();
socket.close();

} catch (I0Exception e) {

/I Possibly a connection reset

}

Onwg eaivetat, T0 HeYOADTEPO HEPOC TOV KAOIIKA, OPLEPDVETOL OTIG EVTOAEG KOTA TNV EKTEAEGT TOV
thread ko 6yt Kot ™ dnpuovpyia Tov.
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O1 evtoAéC IOV KLPLOPYOVV Eival avTEG Tov acyolovvton pe data streams (gite amd ta sockets, site
Yoo TV €yypaon Ttov apyeiov xotaypagng), mivia poll pe Tic KatdAinAeg eEopEcelg Kot To
pnvopato Aaoug.

Mohc edparmbel 1 oOvdeon Eekvdiet Evag atépprovog Bpoyos 6To Vi, OOV TO VI TEPLUEVEL TOV
client va tov oteiletl katl. O Bpdyog awtdg otapatdet gite péow interrupt tov vijpoTog, €ite Hécw
™G 0mooToAng Tov unvoportog «_DISCONNECT» amd tov client.

Téhog, a&iler va avapépovpe tov JFileChooser, pe tov omoio pmopei o ypiotg vo aALdEEL TO
apyeio kataypapnc. [Hoatodvrag 1o kovuri «Append to file:» mapovoialeton évag didAoyog pe tov
omoio pmopet kaveilc va emAéEel e oo apyeio Ba KataypdpeTon 1 KOVGOAQ.

private void bAppendActionPerformed(java.awt.event.ActionEvent evt)
JFileChooser fc = new JFileChooser();
fc.showOpenDialog(this);
File file = fc.getSelectedFile();

tFilename.setText(file.getAbsolutePath());

O mopoamdve KOOKg gival moAD amAdg: Me oKomd T AMTOTNTO TOV TPOYPAUUOTOS, OEV YiveETOL
Wwaitepog ELeyx0g CQUALATOV 6TO onueio avtd, ondte Oa Tpémel vo Tpocilel kavelg 0T To apyeio
oL Ba emAééer elvatl TPooPAcio Yo TO AOYOPLOGHO TOV. AlAPOPETIKA, EVOEYOUEVMG 1| EKKivnoN
tov listener va pnv eivon emttvymc.

TO NPOTPAMMA TCPCLIENT

To npdypappe TCPClient gival anlodotepo oV TPOYPAUUATOS Yio SErver, aAld otnpiletar otV
01 prhoco@ia: Tn ohvdeon pe Tov SErver kot Ty emkKowvmvia Tig ovorlapPavel éva emmAéov
thread, to TCPClientThread.

' Adyovg cvvtopiag, mapakdto Ba mapovciootel povo 1 apykoroinon tov TCPClientThread o
ot 1€B0J0L OMOGTOANG UNVOLOTOG KO 0TOGHVOESTG atd TOV Server, evd ot péfodot Kot ot EVIOAES
nov agopovv 1o GUI g epappoyng Oa mapainedoiv.
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public void initialize() throws UnknownHostException, IOException {

socket = new Socket(tAddr.getText(), Integer.parselnt(
tPort.getText()));

out = new PrintWriter(socket.getOutputStream(), true);

in = new BufferedReader(new InputStreamReader(
socket.getlnputStream()));

connected = true;

Runnable SrvConnMsg = new Runnable() {

public void run() {

tConsole.append("\nConnected to server.");

h3
SwingUtilities.invokeLater(SrvConnMsg);

}

[Mapopowa pe v exkivnon tov TCPServerThread, éva véo Socket dnuovpyeitar kabe @opd mTov
dnuovpyeitaw owtd to thread. ‘Emerta, kahlodviow ta amapaitnto aviikeipevo pe To. omoio
YeP1LOHaeTE TIC poéC dedopévmv oto SOCKet.

H amootoln unvipatog Kot 1 arochvoeon amd Tov Server givat apketd amiés, Tdpa mov £XouV
onuovpynOet Ta avtikeipeva yEpLopov:

public void sendTxt(String text) {

out.printin(text);

public void disconnect() throws I0Exception {
out.printin("_DISCONNECT");
socket.close();

}

Ovcwotikd, pe por omhn ektdmmorn 610 katdAinio PrintWriter, amootédletor to embountod
pvopa (Yo aroochvoeon apket vo otorbet to unvopo « DISCONNECT»).
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Mo ™ yevikdtepn amocoTOA pUMVOUOTOS, O YpNoTNS Oa mpémel va yplwyel TO UVLOUA TOV GTO
KatdAnio edio Kot katodmy va tatioel To TAnkTpo Enter 1 to kovpni Send.

H 6e0tepn pnébodog eivar avapevopevn, omote ag piEOVUE Hio LaTid LOVO GTNV TPMOTY:
private void tTextKeyPressed(java.awt.event.KeyEvent evt) {
if(evt.getKeyCode() == KeyEvent.VK_ENTER && bSendMsg.isEnabled()) {
String msg = tText.getText();
if(msg 1="") {
tepclientthread.send Txt(msg);
tConsole.append("\n" + msg);

tText.setText("™);

}

Anhaon éva KeyEvent eAéyyetatl kaBe @opd kot av deiyvel 0Tt To mAKTpo ENnter éyel matnOel kot
EMTPEMETOAL 1] ATOCTOAN, UNVOUOTOG, TOTE TO UNVULL OTOGTEALETOL Kot TO Ttedio Kabapilet.

NMPOrPAMMA GUICHOOSER
IMo t1c avdykeg g doknong dnuovpynnke Eva akoun pikpd tpdypaupa, to GuiChooser.

Me avtd 1o mpodypappo poBuiletor mn epedvion tov mopafdipov Kol SNUOLPYOVVTOL OCOL
Kavovpiot servers kau clients embopet o ypriotng.

H Biprobnxn Swing mov ypnoyomombnke Exel to d1kd g oxedaoud mapabdpwv. Ipokeévon
OL®G Ta Tapabdvpa TS Vo Taptdlovy e TV aetnTik Tov Kdbe Aeitovpykoh GLGTHUATOG, diveTat
N dvvaTdTTO AAAAYNG TG ELPAVIONS TV TopadupmV:

try {
UlManager.setLookAndFeel(UIManager.getSystemLookAndFeelClassName());
} catch (UnsupportedLookAndFeelException e) {
// handle exception
} catch (ClassNotFoundException e) {
// handle exception

} catch (InstantiationException e) {
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// handle exception
} catch (lllegal AccessException e) {

// handle exception

}

Me v mopandve gviodn péoa oto try-catch block, to mapdbvpo anoktodv epedvion napaddpov
OLLO0L LLE OVTY] TV EYYEVMV EQUPLOYDOV GE KAOE AEITOLPYIKO GVGTN LA,

Epocov ot epappoyég Server kot Client kahovvtat omd to Tpdypappo avutod, ToTe Kot ta apddupd
T0VG Bl Exovv 10 1810 GTLA pE TO apykd Tapdbupo.

H xion tov mopabopov Server kor Client yiveton oto katdAAnio event, 6tav moatmbel to
KOTAAANAO KOO

java.awt.EventQueue.invokeLater(new Runnable() {
public void run() {

new TCPServer().setVisible(true);

}

Ipokeévov va. givar oe aveaptnro thread and to Tpéyov mapdbvpo, dNAOSY, TO OVTIKEILEVO
dnuovpyeitan péoa oe koavovpto Runnable (kdtt avtictoryo tov Thread) kot doviedel oe
aveEdptnTo viua.

Avtiotorya kaAgitar kot kKovovpto mapdbvpo Client.

Av kaveic mpoomadnoet va kheioel kKamowo mopddvpo Tatdvtag o Kovuni KAelsipatog mtapadvpov
(ovviBog Tave aprotepd oe AL Windows), Ba Stamictdoel mwg OAES o1 epapproyés Oa KAgicovv!

Avtd ocvpPaivel emedn pe to kKovumi avtd, diveTon YEVIKO CHHOL OTNV EQOPUOYT VO KAEIoEL, Kot
€POGOV OAEG O EQOPLOYEG Etval ovolaoTikd Vipota piog, OAa Ba kKieicovv.

H Java cuviotd o€ této1ec neputtdoeic tnv eviodn dispose(). Me tnv evtoln avti umopei koveig va
OTOdECUEVTEL TOVG TOPOLG TTOL Ypnoponotel evog mapdbvupo mApws. To poévo mov Ba mpémet va
yivel Tponyovuévmg givatl to mapdbvpo avtd va otopatiosl va givar opato (Visible), mpdyua mov
umopel va yiver edxola kol a&lomota (eivar ac@aAng n péBodog aKOUN KOl GE TEPUTTOCELS
TOAVVILOTIKNG EQOPLOYNC).

Yta mpoypaupata Server ko client, ooy, Oa propovcape va tpomomotovoaue to windowClosing
event tov tapaBopwv kot vo tpochétape exel mEpa TIC KOTAAANAES evioAés. TIpoxeévou dpmg va
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eoivetal 1 SloQOPETIKY Agttovpyia KAgoipatog, emiéyOnke n dnuovpyia kovumdv «Quity oe
Kk&Oe epappoyn.
[Mapakdto mopatiBetal o kdoKAg GO0V GTO Server:
private void bQuitActionPerformed(java.awt.event.ActionEvent evt) {
if(filewriter = null)
try {
filewriter.close();
} catch (I0Exception ex) {
String message = "Could not close the file: " +
tFilename.getText();
JOptionPane.showMessageDialog(new JFrame(), message, "Dialog",
JOptionPane.ERROR_MESSAGE);
}
this.setVisible(false);
this.dispose();

}
Anhadn, ektog amd Tig evioaég setVisible(false) kau dispose() opovrilovpe va kKieicovpe TvyOV

EVATOUEIVOVTEG POEC OEOOUEVMV.

AvTtioToryeg evépyeleg YivovTol Kol oty Tepintmon Tov Kovpuriov «Quity otov client.
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MAPAPTHMA - EIKONEX

Y10 mopdpua avtd mapovotdlovral gikoveg tov gpapuoydv oe Windows kai Linux, omwc
{nteiton otV gpyocia. To Aertovpykd, ®6Td60, dev amoterel epumddio, Kabmg Kot Server ko client
(AVNKOV VO AEITOLPYOVV KO T VO QLTE AEITOVPYIKH GUGTLLOTAL. .

Ola ta mpoypappata mepiéyovior pali pe tov kd@dwkd tovg oto apyeio TCPServerClient.jar, eved
v vo, tpé€ovv amarteitan va Ppioketor to apyeio swing-layout-1.0.jar péoca oto @akero lib g
ot dradpoung pe avti tov TCPServerClient.jar.

Ta wpoypaupate dokipdomkay og Java Runtime Environment 1.6.0, ondte kKo avtd mpoteivetat,
eVO 0 KOdwag avantdydnke oto mepiPairov NetBeans.

| Client |

e
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TCPServer (Windows)

|£| Simple TCP Server

TCP Port #

Caonsale

Server Started Listening

Client 1 has been connected.

Client 1: Test apo ton prwto client.
Client 2 has been connected.

Client 2: Test apo ton deutero clisnt.
Client 2 disconnectad

Client 1 disconnected

| Startlistening | Clear Console §|
| Stoplistening | status [listening |
| Appendto file: | |Fltempimsag.txt | I
[ Quit ]

— .
| £ Simple TCP Server = |
TCP Port #

Caonsaole

Server Started Listening

Client 1 has been connected.

Client 1: Test apo ton prwto client.
Client 2 has been connectad.

Client 2: Test apo ton deutero clisnt.
Client 2 disconnected

Client 1 disconnected

Server Stopped Listening

Skark Liskening ] [ Clear Consale ]

Stop Listening | Skakus |ncut listening |

[
|
[ Append ko file: ] |F:'I,I:emp'|,msg.txt |
[

Quit ]
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TCPClient (Linux)

IE Client S R 4

~-Console

Comnected to server.
Test apo ton prwto clisnt.
Discormected from server |

]ISend|

Server Address [192.158.[].20[1 H Connect ]

TCP Port # 160000 || Disconnect |

E! Client — O]

-Console

Comnected to server.
Test apo ton deutero clisnt.
Digconnected from server.

]ISend|

Server Address [192.153.3.20{: H Connect ]

TCP Port # 160000 || bisconnect |
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Apyeio Kataypapig Tov Xovoécemv Kol Tov Mnvopdtov etov Server

File Edit Format View Help

Server Started Listening

Client 1: Test apo ton prwto client.
Client 2: Test apo ton deutero client.
Client 2 disconnected

Client 1 disconnected

Server Stopped Listening

Kovtpag lodvvng — Kovtoavipidg [oavayintng Teida 20




