Kepaioo 13

EPI'AXTHPIAKH AXKHXH

Xovoyn

Xe auto T0 KEPOAQIO TOPOVOIGLETOL OVOAVTIKG UIO EPYACTHPIOKY GOKNON TPOS EKTOVION GO TOVG
omovdootes tov Pifliov. ITo ovykerpiuéva, Sivetar 0 KOOIKAS VLo TRV AVATTOEH EVOG TOAD-VHUATIKOD
elomnpetnTh EPOPUOYOV, KOBWDGS KOl 01 0ONYIES YLO. TV EYKATATTOOH TOV KL TO «TPELUO» TOD.
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13.1 Anartovpeva

Mo va wpoyuatomomoete ovtd 10 gpyactplo Oo mpémel va €xete T0. akdAovOa,
gpyoieio:
e To mo npdoparo JDK (Java Developer Kit) mov pnopeite va kotefdoete dwpedv amod
T oeAida: https://www.oracle.com/java/technologies/javase-jdk16-downloads.html
e Tn ocovita NetBeans tnv omoio pmopeite vo katefdoete dmpedv amd T celido:
http://www.netbeans.org/downloads/

Xe mEPITTOON MOV KATO0 ONO TO TOPATAVED OevV AEITOLPYOVV Kol To. dvOo &ivan
SwBéoua omd ) oedida g Oracle: https://www.oracle.com/gr/index.html.

13.2 Odnyieg eykataotaong Java JDK ko NetBeans
Apykd Ba mpénet va eykataotioovpe 1o JDK kot 61 cvvéyeia tn covita NetBeans:

o  Tpéyovue v gykatdotacn tov JDK kdvovtag simAd kAk. Av €xete Windows 10 1
Windows 11 notdre Yes oto mapdbupo tov UAC (User Access Control), av to éyete
gvepyomomuévo. Xt ouvvéyela emdéyete Next oto Welcome mapdBupo mov Oa
gupaviotel. 'Yotepa 0o cog eppaviotel to Tapdbupo pe Tov QAKELO EYKATAGTOONG
omov Ba eykotactabel to JDK. Ilatnote Next yopic va meipdaéete tig pvbuiceic. H
gykotdotaon Eexwa. Ilatnote Next yio va ovveyioete. Otav 1 eykatdoToom
oloxAnpwbBel moatiote Finish. Téhog, dev elvar vroype®TIKO VO KAVETE €yypoen
(register) oto JDK.

o Tpéyovpe v eykotdotocn tov NetBeans kdvovtag Sumdd khk. Av éxete Windows 10
N Windows 11 matdre Yes oto mapdBvpo tov UAC (av €xete gvepyomompévo 1o
UAC). Av éyete kdmoto teiyog npootaciog (firewall) mbavotoata vo cog eppovicTel


https://www.oracle.com/java/technologies/javase-jdk16-downloads.html
http://www.netbeans.org/downloads/

éva. pnvopo. Emitpéyte v mpdcPacn matdviog «Allow accessy. "Yotepa Oa cag
eppaviotel o mopabupo pe ta gpyaieio mov Ba eykatactnoovv to NetBeans otov
vroloyloth oag. ITatote Next. 2t cuvéyeto eréyEte to check box dimha amd to omoio
Aéet: “l accept the terms in the license agreement” kot matfiote Next. Yotepa, ot
0opua mov gpeaviteton emiélte 10 mov Ba gykatactabel To NetBeans kot mov €xete
gykotaotoetl 1o JDK. Onwg kot pe v eykatdotaon tov JDK, anidg matnote Next
xopic vo mewpdéete timota. Xvveyiote motwvrog install, oAokinpdvovtag €tol v
Sl0d1KaGI0 TNG EYKOTAGTUCNG

13.3 OcwpnTiké Ynopadpo

Avaykaieg Beswmpovvion  Poaocwkég yvdoelg Java kol OVIIKEWEVOGSTPOUPOVS
npoypappaticpov (Object Oriented Programming). Eniong, kalo givar va €xete peletiost to
KepdAona 2, 3 ka4 tov fipriov avtod. [Mapaxdtom TapadéTovpe TEPIEKTIKG YVMDGELS OO OVTH
T KEPAAOLO KOODG HLEPIKE EIGAYMYIKE OO TIG MO GUYYPOVEG TEXVIKEG TPOYPUUUATIGLOD TOV
YPTOCLLOTOLOVVTOL GE (VTO TO EPYUGTIPIO.

13.3.1 Awtvmon ot Java

13.3.1.1 Anpovpyio gvog Server

Yrdpyovv 5 Pipota yio vo dnpovpyncove Evay amio eEuomnpetnt (Server) ot Java:
1. Anpovpyia evog ServerSocket avtikeévov. Mia kAfon otov

ServerSocket constructor:

ServerSocket server
= new ServerSocket (portNmbr, queuelength) ;

katoywpei éva dabéoio apOud moptag TCP (to onoio Ba ypnoomolodv ot Clients yio va
ovvdebovv - handshake point) kot xaBopiler Tov péyioto apud Clients wov pmopoldv va
TEPLUEVOLV GTNV 0VPA DoTE VoL uvdeBoDV e Tov Server.

2. Kévte 10 010K0GTH VO 0KOVEL €T ' AOPIGTOV Y10l |10 TPOSTAOELN amTd Evav TEAATT Y1 VoL
ovvdebel. [ va axovoet Yo o oVuvdeom meddtn éva mpdypappa oe Java ypnoylonotel v
pébodo accept g kAdong ServerSocket:

Socket connection = Server.accept():

N onoio emioTpéPet Eva Socket dtav onpovpyndei | ovvdeon. To Socket enttpénel otov server
Vo OAANAETIOPACEL LE TOV TEAATT] (O€ ol SLopopeTIKN TOPTA ToL server). 'Evog multithreaded
server pnopei va mépel to Socket mov emioTpdeNKe oo Kabe KAnon yuo vo amodeyfel Kot va
dnuovpynoet £va véo thread, to omoio Oa.  draryepileton To network I/0 pe avtd 1o Socket.

3. X @don avt maipvovpe ta avtikeipevo OutputStream kot InputStream mov
divouv TN SuVATOTNTO GTOV Server Vo EXKOIVOVNGEL LE ToV client 6TélvovToag Kot Aappdvoviog
bytes. MTopoULLE VO YpNGLOTOMGOVIE TV TEYVIKT|:

ObjectInputStream input =



new ObjectInputStream(connection.getInputStream()) ;

ObjectOutputStream output =
new ObjectOutputStream(connection.getOutputStream()) ;

Y va «toiifovpe» stream types o€ évo OutputStream kot InputStream mov
oyetifovton pe to Socket. Av kot cuyva gival dypnoto va oteilovpe Kot va AdBovpe Tipég omd
primitive types, OnA. avtikeipevo Serializable, amd T0 Vo GTEAVOVLUE KOl VO
Aappdvoope bytes.

H «\on g pebddov flush 1ng ObjectOutputStream  mpokadiel To
ObjectOutputStream va oteilel £€vo  stream header oto avtictoyo
ObjectInputStream.

Orav ypnoponoleite ObjectOutputStream kaw Object InputStream yio vo oteilete
Kol va AdPete dedopéva mhveo omd pHio GUVOEST TOL JIKTOHOL, TAvTa v dnuiovpyeite 1O
ObjectOutputStream mpoto kol kdvie flush 10 stream ®OCTE T0 OVTIGTOLLO
ObjectInputStream va TPoeTOACTEL Yo TN ANy dedopévemv.

4. AxorovBel n pdom enefepyaoiag, katd tnv omoio o e&umnpetnTng (Server) Kot o TeAdTng
(client) emikovaovolv pécw Tov OutputStream kot InputStream OVIIKEUEVOV.

5. H emxowmvia &xel ohokAnpwbei, kot o server KAivel TNV GOvVOEST KOADVTOG TNV 1EB0S0
close oto streams tov socket.

13.3.1.2 Anpovpyia gvog Client

Yrdapyovv téccepa (4) Pripata yio va dnpovpyncovpe Evay aniod Client otnyv Java:

1. Anuovpyodpue éva Socket vy va cuvdeBoipe otov server. O Socket constructor
eykab1otd TNV GOVOEST L€ TOV Server:

Socket connection = new Socket (serverAddr, port);

2. Anmwovpyovpe ta  Socket methods tov meldtn, getOutputStream and
getInputStream Yo va 0mOKTNGEL AVOPOPES 6To OutputStream kot InputStream
tov Socket.

3. Axoiovbel n pdon eneepyaciog, katd TNV omoin o server kot o client eTKov@VoOHV HEGM
Tov OutputStream Kot InputStream OVIIKEWEVOV.

4. O client K)\eivel ) cVvdeon, 6tav N emikovovia £xel ohokANpwbel koldvtag v uébodo
close ot streams tov socket.

13.3.2 Java Threads



To mpotiucduevo péco vy T Onuovpyion moAvvnuatikov (multithreaded)
epopuoydv otn Java givan pe ) ypnon g denapng ( interface) Runnable. 'Eva
avtikeipevo Runnable oviupoowmnevel o "depyoacia” mov pmopel va ekteleotel
TaVTOYPOVa e GAAEG dlepyaciec. H diemapn Runnable dnimvel pia eviaio uébodo,tn run, n
omoio mePEYEL TOV KMOIKA oL Ba mpémel vo ekTEAECEL TO avTikeipevo Runnable . Otav
exteAeitan éva thread, dnpovpyeiton kon Eexvdel éva Runnable, kol TO VAo KOAEL TNV
péBodo run tov Runnable avtikeypévov, 1 omoio ekTEAEITOL GTO VEO VIUAL.

Muw kAhdon viomolel (implements) v Runnable, €101 ®0Te TOAAATALS
dlepyacieg va HTopovy Vo EKTELODVTOL THVTOYPOVA.

ZUVIGTATOL VO YPICILOTOMGETE TN JlEMAP Executor, MOTE va SlayEPLOTEL AV
MV ekTéAeon TV avtikeWévoy Runnable , vy eodc. 'Eva avtikeipevo Executor
onuovpyel kot dwoyepiletor po opddo and threads mov ovopdleton thread pool yo va
ekteréoel avtikeipeva Runnable. H ypfion Executor £yl TOALG TAEOVEKTNUATO GE GYECT
LE TO VO MoV PYNGETE VAT uovol 6oc. Ot Executor HmopovV Vo, ETUVAYPTGLLOTOIGOVY
Nnon Mnuovpynuéva threads dote va earelyovv ta £€0da dnpovpyiag evog véov vipatog (amd
mv apyn) v kéBe diepyocia kot va PeAtidcovv v emidoor e TN PeATicTomoincn Tov
apBpod Tov threads, eEacpaiilovtog £Totl Tt 0 EMeEePYOOTNG LEVEL OTAGYOANLLEVOS, YOPIG VAL
dnuovpynoovy toca ToAAG threads dote 1 epappoyn va, pueivel yopic Tdpovg.

H denapn Executor dnimvel pua eviaio pébodo mov ovopdletor execute 1 omoia
amodéyeTon g argument évo, Runnable. O Executor ekyopel oe ke Runnable mov
népooe oty PéBodo execute évo amd to dabéciuo thread omd v thread pool. Eav dev
vrapyovv dbéciua threads, 0 Executor dnuiovpyel £va vEo VLD 1) TEPIUEVEL VO KOTAOTEL
Swbéopo éva vipo kot omodidel To vipa avtd oty Runnable mov mépace ot péBodo
execute.

H Interface ExecutorService eivan po dlemagn mov extends
(emexteiver) kol dnAmvel pia Gepd amd aiieg pebddovg ya ) dayeipion tov kKhkAov Lmng
gvog Executor. 'Eva avrtikeipevo mov viomoiei (implements ) 1o mepPdAiiov
ExecutorService pmopel va dnuovpyndet pe pebddovg static mov dMnidOnkov oty
KAdon Executors.

H pébodoc newCachedThreadPool g Executors ypnouomoigitor yio, v
amoKTNoN VoG ExecutorService mov onovpyei véa threads, 0mmg avtd amottobvton amd
™V EQAPLOYT.

H pébodoc newCachedThreadPool g khdong Executors ypnoiluomoleitol
Yo TV amdOKTNon VO avTiKeWEVoy ExecutorService mov dnuiovpyel véa vijpato otov

ypewdloviorl amd TV €QAPUOYN. AVTA TO VILLOTO YPNGLLOTOOVVTOL OO TO OVTIKEIUEVO TNG
ExecutorService (OTE VO EKTEAEGTOVV TA OVTIKEILEVD TOV Runnable.

H pébodoc execute emotpépel otrypiaio petd ond kdbe KAon - 10 TPOYPOpD OV
TEPIUEVEL VO TEAELUDGEL Y10 KAOE VAL Y10, VO TEAEIDMGEL TNV EKTEAEGT] TOV.

H pébodog shutdown tng ExecutorService €00mOEl TO OVTIKEIUEVO TNG
ExecutorService va otapoatiost va déyetal véo Kabnkovta, aAld coveyilel va extelel
ViLoTo To ool £xovv yivel o1 amodeytd. Otov dha Ta VAUOTO IOV EXOVV YIVEL ATOOEYTA
0AOKANPMOCOVY TNV EKTEAEGT TOVG TO OVTIKEILEVO TG ExecutorService "nebaivel”.

Ynueioon: Aev pmopovpe va mpoPAéyovpe Tr CEPA pe TNV omoio To. VApoto Oa
YPOVOTPOYPOUHUOTIOTOVV VIO VO EKTEAEGTOVV, OKOUO KOl oV Yvopilovpe He molo Gelpd
dnovpyndnkay ka1 penKav og Kotdotaon “runnable”.



13.4. Kaoodwog Java

Apycd dnovpyovpe tov Server kat vatepo tov Client. ' va dodpe T Aettovpyia
TOVG, ekTEAOVE TOV Server Tpdta kot Votepa Tov Client (cg avtifetn mepintmon o Client dgv
propel va eEunnpetnBel, kabdg dev vapyet o Server mov va tov eEunpeTel).

13.4.1 Kataokevi Tpoypappatos Server

Avoiyovpe to NetBeans kot emidéyovpe File 2 New Project 2 emiléyovpe Java with
Grandle (evvoioxtikd pmopovpe vo emléEovpe Ko pe maven 11 Ant) otig Categories Ko
Vvotepo, Java Application ota Projects kot motaue Next = Kdavooue Activate tnv Java SE og
nepintwon mov dev Exetl evepyomomBet (edv yperaletar, Oa &xet eppaviotel avticToyyo unvopua)
- T'pagovpe to embouuntd dvopo TG oppoyfs tov Server pog oto medio Project Name =
kot watdpe Finish,

Méca oty uébodo main ypdpovue:

public static void main(String[] args)
{
Server application = new Server();
application.execute() ;

}

T0 omofo dnuovpyel éva avtikeipevo Tomov Server pe to dvopa application Kot 6T GLVEXELD
KaAel v péBodo execute ALTOV TOL AVTIKEWEVOL.

YuveyiCovrog, Oa mpémel vo dnuovpynoovpe v kAaon Server kot tn uébodo
execute mov opicape mopamave. Apo axoiovBovue ) dadpoun File = New File > xot
emAéyovpe Java oto Categories kot Java Class oto File Types kot motape Next > Balovpe
Server oto Class Name kot motdpe Finish.

211 GUVEXELD ELGAYOVUE TOV TUPUKAT® KDOTKOL:

package server;

import java.io.EOFException;

import java.io.IOException;

import java.net.ServerSocket;

import java.net.Socket;

import java.io.ObjectInputStream;

import java.io.ObjectOutputStream;

import java.util.concurrent.Executors;
import java.util.concurrent.ExecutorService;

public class Server

{
private ServerSocket server;
private Socket connection;

private ExecutorService threadExecutor;

public Server ()

{
try




server = new ServerSocket (12345,100);

}//end try

catch (IOException ioException)

{
ioException.printStackTrace() ;
System.exit (1) ;

}// catch

threadExecutor = Executors.newCachedThreadPool () ;

}//end constructor

public void execute()
{
try
{
while (true)
{
try
{
waitForConnection () ;
}//end try
catch (EOFException eofException)
{
System.out.println("Server terminated connec-
tion");
}//end catch

}//end while
}//end try
catch (IOException ioException)
{
ioException.printStackTrace() ;
}//end try
}//end execute

private void waitForConnection() throws IOException
{
connection = server.accept();
System.out.println("Connection recieved from "
+ connection.getInetAddress () .getHostName()) ;
Threading call = new Threading(connection);
threadExecutor.execute (call) ;
}//end waitForConnection
private class Threading implements Runnable
{
private ObjectInputStream input;
private ObjectOutputStream output;
private Socket connection;
private int integer;

public Threading(Socket socket)
{

connection = socket;
}//end Constructor

public void run()
{
try
{
getStreams () ;
processConnection() ;
}//end try




catch (IOException ioException)
{
ioException.printStackTrace() ;
}//end catch
finally
{
closeConnection() ;
}//end finally
}//end run

private void getStreams () throws IOException
{
output = new ObjectOutputStream(connec-
tion.getOutputStream()) ;
output.flush()
input = new ObjectInputStream(connection.get-
InputStream()) ;
System.out.println("Got I/0 Streams'");
}//end getStreams

private void processConnection() throws IOException
{
System.out.println("Connection successfull™);
String message="Hallow";
try
{
message = (String)input.readObject (),
System.out.println(message) ;
integer = Integer.parselnt (message);
integer += integer;
output.writeObject (Integer.toString(integer)) ;
output.flush();
}//end try

catch(ClassNotFoundException classNotFoundException)
{
System.out.println("Unknown object type received");
}//end catch
}//end processConnection

private void closeConnection ()
{
try
{
output.close();
input.close() ;
connection.close() ;
}//end try
catch (IOException ioException)
{
ioException.printStackTrace() ;
}//end catch
}//end closeConnection

}//end class Threads

}//end class Server

Me avtov tov Tpomo, £xel OAOKANpmOel 1| dnpovpyia tov Server



13.4.1 Kataokevn npoypappatog Client

I va dnovpynoovpe to Client Project kdvovpe Tig £0G evépyeleg:

File > New project > Categories: Java with Grandle (svoAloktiké pe Maven 1 Ant) >
Projects: Java Application - Next - Name: Client-> Finish.

Yy ouvvéyela, agod dnuovpyndel to mapamdve Project otov @dkelo Source Packages
kavovope oe&i click New >Other = Swing GUI Forms cta categories = JFrame Form ota
File Types > Name Class (e.g. ClientView) =  Finish.

Evéd yw va dnuovpyncovpe v ypaopikn oemagn pe tov yprion (GUI), exteiovue dca
TEPLYPAPOVTAL GTO, EMOLEVA.

Onwg mopatnpovpe, pog epeaviCetar por @oppa kevn (mov vmépyel oto ClientView.Java) n
omoio viomoteital pe TV Evapén Tov Tpoypaupatos. Xto Design tov ClientView.java source
file, kGvoupe drag & drop amod tnv palette dvo Label (to Tpdto mhve apiotepd kot Palovpe
ota properties Tnv tiun Text: “Enter a number below” ka1 o dg0tepo KAT® aproTepd), Eva Text
Field (otnv péom apiotepd) ko éva Button (otnv péon 6e&d ko Balovpe ota properties otnv
T Text: “Send”). I'a va apyicovpe va ypapovpe Tov KOOIKA KOl VO TOV GUVOEGOVE
katevbeiov pe to Button kdvovue animg dSumAd kKhik oto Button. 1o action’s method ypdeovpe
T0 dvopa tng peBodov mov BEAovpe va exTeELElTOL OTOV O YPNOTNG TOTAEL TO KOVUTE KOl LETEL
matdpe to kovumi «OK» — ot ovykekpuévn mepinmtoon Palovpe sendButton. Topa
petapepopacte oto Source tov ClientView.java source file kou Egxvape va ypdeovue ™
1EB0S0 OV LOALG OMOVPYT|CALLE.

To mapdBupo mov dnpovpyeitan Ba eivar dmwe eaiveror oto oynpa 13.1.

File Help

Enter a number below

Send

jLabel2

Tymua 13.1: H ypoaeikn diemar| Tov meddtn (client) pe tov yprot.

IIpocBétovpe Tov akdAovbo KOdK, Y0Pig Vo GENGOVLE TOV TPO-ONUIOLPYNHEVO:

import java.net.Socket;

import java.net.InetAddress;
import java.io.IOException;

import java.io.EOFException;
import java.io.ObjectOutputStream;
import java.io.ObjectInputStream;



public class ClientView extends FrameView

{

private Socket client;

private ObjectOutputStream output;
private ObjectInputStream input;
private int integer;

private String message;

public void sendButton ()
{

integer = Integer.parselnt (this.jTextFieldl.getText())

try

{
connectToServer () ;
getStreams () ;
processConnection() ;

}//end try
catch (EOFException eofException)
{
this.jLabel2.setText ("Client terminated connection');
}
catch (IOException ioException)
{

this.jLabel2.setText("Client terminated connection");
}//end catch

finally
{
try
{

output.close();
input.close();
client.close();

}//end try
catch (IOException ioException)
{

this.jLabel2.setText ("Closing connection");
}//end catch
}//end finally
}//end sendButton
private void connectToServer () throws IOException
{
client = new Socket(InetAddress.getLocalHost(),12345);
this.jLabel2.setText ("Connected to "
+ client.getInetAddress () .getHostName()) ;
}//end connectToServer
private void getStreams () throws IOException
{
output = new ObjectOutputStream(cli-
ent.getOutputStrean()) ;
output.flush()
input = new ObjectInputStream(client.getInputStream())
this.jLabel2.setText ("Got 1/0 Streams'");
}//end getStreams
private void processConnection() throws IOException
{
try
{




output.writeObject (Integer.toString(integer));
output.flush()

message = (String)input.readObject ()

this. jTextFieldl.setText (message) ;

}//end try
catch (ClassNotFoundException classNotFoundException)
{

this.jLabel2.setText ("Unknown object type received");
}//end catch
}//end processConnection

Me avtov tov Tpomo, £yl ohokAnpwbel n dnpovpyior tov merdn (client). Kévoope “Run”
mpmdTo Tov Server kot petd tov Client yia va dovpe v Agttovpyia TovG.

v oynua 13.2 ansikoviletor n extélect) Tov Server petd tnv Evapén ToL ToT®VTOG TO KOV
“Run”.

File Edit View Navigate Source Refactor Run Debug Profile Team Tools Window Help
hEES 9 O THDP H 6 =g C (oo

Projects | Files | sarvices C|[Esvame X|Branmn X

= 4% oredeoraject Server

package gradleproj

& grade.propertes 11
-l JavaDevendences 12
= S K 1.8 Defait) 13/

C:\Users\pe21\ gradle\wrapper\dists\gradle—¢ 3-pin\sepuceguseoizplalicklinn gradle-¢ 3\binm\gradle ——oont

@& OE88 s 8 e

figure-on-demand —x sheck run

Yynuo 13.2: H extéheon tov Server petd v évoapén tov oto Netbeans.
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Kpivripra a&rohdynong

Epoton 1

[Moog amd Tovg TAPAKATEO OTOTEAEL TPOTTO dNpOVPYING EVOG VAILOTOG;

A. Na kévoope extend v kAdon Concurrent

B. Na viomoujoovpue to runnable interface kon va dnprovpyrcoope to vijpua
I'. Na viomomoovpe to Serializable interface.

Epotyon 2

e o emikovovia meAdtn-e&omnpeTnt ¥petdleTon va EEKIVICEL TPMTO,
A. O mehdng

B. O g&vmnpetnmig

I'. Adidpopo

Epotnon 3

Otov ohokAnpwbei n enicovovia teddtn 1 e&umnpetnt ypelaletar:
A. Na kAeioovv ta sockets

B. No pmopotv va peivouv avotytd

I'. Adidpopo

Epotnon 4

Otov ohokAnpwbei n emikovovia Teddtn - eEuanpetnt ypelaletar:

A. No kheioovv Ta avrictovyo sockets

B. No propovv va pgivovv avorytd to Sockets mov ypnoyorombnkay yio thv enikowvovio
I'. Adwpopo

Epémon 5

H ypnon g evtoing flush givan onpovricn yo vao:

A. Anuovpynoovue évo socket

B. Zvyypovicovpe 2 vijpota

I'. Adsrdoovpe 10 mePLEOUEVO €VOG SOCKEL KoL VO E100TOLGOVUE Y10 TNV UTOGTOA TOV
owféoLpov uvopaTog

Epotnon 6

Mo vo akovoel o cHvOEST) TEANTT), O OOKOMGTNG XPTOLUOTOLEL TV EVTOAN:
A. listen()

B. wait()

I'. accept()



