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1. Hpoypappatiopdés yio TCP - Sockets

To otpopo petagopds oviumpoownedetor oto Internet amd ta mwpwtokolia TCP
(connection oriented) ka1t UDP (connectionless, onA. ue datagrams). Bdon Aowmov kdbe
OIKTVOKNG  EQOUPUOYNG &€lvar 1o 7S  yepwldpacte To VO  aLTE  TPOTOKOAAN
TPOYPUUUOTIOTIKA PEca oTa TEPUATIKE cvathpota. H amdvrnon eykieietal otn évvola twv
sockets. "Evo socket (vrodoyn, ‘mpila’) eivarl pio ovtotta (OVIIKEILEVO GTNV TEPINTMON
¢ Java) uécm g omoiog 1o O1kd HoG TPOYPAUUO aVTOAAGGGEL dedouévo. pe ToV SiovAo
emkowvoviag. [Ipoypappatiotikd dev €xope mapd va dwofdalope amd ekel v pon 16660V
6T0 GUOTNUE MG Kol avTioTpoga vo ypdpoue ekel Ty pon €£600v amd T0 COLGTNUA HOC.
[dwaitepa otv Java, vdpyet Tpodvolo ot 4H0 AVTEG JAdIKAGIES VO UV SapEPOVY amd TO
yphypo / dtbPacpa o€ / amd Eva apyeio. Tty mepintwon noAldv cuvdécewv TCP (mhvta
apeidopopmv), tpénet og kbbe pion va aviiotoryeitar 6to dkd g socket. T kdbe véa
emcowvoviakn (TCP) ovvdeon dnovpyeitar  éva socket. H e&apdvion g odvdeong
ovvendyetar ™V e€apavion tov socket kai to avtiotpoeo. OAla ta sockets ta omoin
yewpiletan pion cuykekpévn dadtkacio (1 0N Hoc, N o amd TIG YVOOTEG EPAPULOYES GTO
dudikTvo) €xovv Befaimg To dkd Tovg dvopa Yo va Eeywpiloviol TPOYPOUUATIOTIKA, CALA
elvar ko to KaBévo cvvdedepévo oty ‘dkpn’ pioag cOVOESNG TPOG TNV EPOPLOYN TOV
ebumpeteitoan. H dkpn ovm avayvopiletor pe évav anhd opBud, to port no 1 tov ap.
BOpac. Apyilovtag amd to dikd pag SOCKet (CUYKEKPIUEVO OVTIKEIHEVOD), UTOPODUE VO TIKGL
(mpakTukd yivetar avtopata) vo Bpode Tov aptBpd g avtistoryovong cvvoeong TCP (tov
omoio Pépovv Ao TOL TOKETO TOL TPMOTOKOAAOVL 0VTOV), VO KATOANEOUE GTO GKPO TOL
OLUVOMIANTOV poG Kot vo Bpodue péoa o€ avtdov to Okd tov Socket (cuykekpyévo
avtikeipevo), kobmdg kKot to port no mov avtd evmmpetel. 'Etor katopbodvetar va
GLVEVVOOUVTOL TO O1KO HOG UE TO O1KO ToL TTpOYypappa. AvtiBeta otny nepintwon tov UDP
dgv vmhpyel avty N aAiniovyia oyéocwv. H minpopopia piyveror péca 6to diktvo kot
Katapdavel oe aveEdptnta TaKETA, OTWOG PE TO TAYLOPOUEID. TNV TEPIMTOON VTN OPKEl
pio ko povadikn otabepn 60pa, an” Omov palevovLE To EIGEPYOUEVA Kot OOV piyvouLLe To
eEepyoOpeVa 0EO0OUEVA OVEEAPTNTMOG TPOEAEVGNG KOl TPOOPIGLLOV.

YTouElmong Server

v mAevpd tov server (Koodwkag 1.1) mpénel va apyicovpe amd pio KoTtdoToon oOVOLOVIG.
Aev oopPaivel Timote, péypt va dnpovpynOel pio cdvdeon pe TpmtoPfoviia dopmg tov client.
Ytov server 1o avtikeipevo S tng ServerSocket class (éva ‘peta- socket’ mov Oa @tid&et To
socket) gpovtiler vo akovel v OOpa pe to apBud 8189. Avtd emtvyydveton pe v
uébodo accept tov avrikewévov avtov, N omoia givar blocking (kdOetan ko mepipévet).
Mohc kataeBdoet TCP moakéto aitnong obvdoeong oty vpa avtr, 1 accept onovpyel
T0 avtikeipevo g class Socket, to avagpepouevo €dd g ‘incoming’. Onotocdnmote OéAeL
Vo ETKOWVOVINOEL pe  To Tpdypappd pog (avtikeipevo tng class EchoServer mov didetan
TOPOKATO), TPETEL GTNV TAELPE TOV Vo dnAdoel to port 8189. O apBudc avtdg Ba pag
petapepOet pécom tov TCP maxétov aitnong cdvdeons. Me v deiEn tov Tak€Tov avTov,
Ba mpokAnbei n dnuovpyio Tov avtikeévon ‘incoming’ socket and 1o avrtikeipevo S g
ServerSocket class. Xvykekpiuévo oto mapdderypd pog, o moi&ope tov melatn (client),
yYpapovtag og £va véo command window thv evioAn
telnet localhost 8189

H evtoAr] avti Oa mpokaAécel tnv cvuvdeon tov command window pe to port 8189 tov
ovoTHUOTOg pe TV ddopevn devbuvon (edd o localhost, onA. loopback péca oto 1610
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unyévnua). Otdnmote akorovbei gpeaviCetoar oto ‘incoming’ socket tng mAgvpdg tov
server. ' va to dwofdoope (cav server), {ntaue and 1o avtikeipevo incoming, péow g
uebodov getlnputStream(), Tnv pon 16630V Y10, VO, TNV GUVOEGOUE LE EVOL VEO AVTIKEILEVO
¢ class InputStreamReader kot pe avtd Eepedyope omd ta diktvaka! [Ipdyuatt n
InputStreamReader oavikel 610 makéto java.io, to omoio pe import tibeton oty d1dbeon
pog. Zuykekpuéva to véo avtikeipevo mod katookevaleton pe new InputStreamReader()
petatpémel Ty pon v bytes (0mwe Oa eEdyovtal ta dedopéva amd To ELGEPYOUEVA TUKETO,
TCP) oe pon yapoaktipov. Aidope avTOV TOV LETOTPOTEN GTO VEO avTiKEipevo In tng class
BufferedReader. Avtd pmopei vo ypnowomombei ocav touievtig (buffer), an’ o6mov
owpdalope amhovg YOPAKTAPEG 1 Kot OAOKANPES Ypappéc. Me v Te)viKn ovthy NG
aALGIOWTAG GVLVOEST pomV dlapopetikod tomov (chaining), e€ouowdvoue v Ayn TtV
dedopévev pe 1o diPacpa evog omotovdnmote text apyeiov, mov gupicketon Tve oe dicKo.
[a v €€0d0 (Tov Server e mpoopiopd micw otov client) ypdoope oto avtikeipevo out tng
class PrintWriter, cav va ypaape o€ TEpUATIKO. LTO OVTIKEILEVO AVTO EXOUE GVVIEGEL TNV
pon €&66ov, v omoio Ko avt AouPdvope oamd 1O socket péom TG
incoming.getOutputStream(). H mapdpetpog true mpokaiei tnv dnpuovpyio Kot 0roGTOAN
Tak€ToL KAOe popd Tov cuUTANPOVETOL pio Ypoun.

Epocov Ppickoue ypoppés keyévon va €pyovtal, T1g otéAvoue oty £5060. Otav Opmg
dwmotwcovpe to Keipevo "BYE" amoAbope v obvdeon. Tovto cuvieheiton puotkd miit
péom tov avtikeévov incoming g Socket class. Kaiodue anhd v uébodd tov close().
Metayrottilope t0 mapoakdtom mpdypauua pe javac EchoServer.java, to tpéyoue pe java
EchoServer, kot om6 dAho mapdabvpo to dokpudlope pécm telnet.

import java.io.*;
import java.net.*;
/** Simple server that listens to port 8189; it echoes back all client input.
TEST this with commandline: 'telnet localhost 8189' */
public class EchoServer
{ public static void main(String[] args )
{try
{ // establish server socket
ServerSocket s = new ServerSocket(8189);
[/ wait for client connection — as soon as this comes,
Socket incoming = s.accept ( ); //socket obj. incoming is constructed
BufferedReader in = new BufferedReader (new InputStreamReader(incoming.getinputStream()));
PrintWriter out = new PrintWriter (incoming.getOutputStream(),true/* autoFlush */);
out.printin( "Hello! Enter BYE to exit." );

/I echo client input
boolean done = false;
while ('done)
{String line = in.readLine(); // wait here until a line arrives !
if (line == null) done = true;
else
{out.printin("Echo: " + line);
if (line.trim().equals("BYE"))
done =true; }

incoming.close();

catch (Exception e) { e.printStackTrace(); }

}
}
K®dwkag 1.1. EchoServer - Anuiovpyia kot yprion socket otov server
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O mopamdve amAoVoTEPOSG dVVATOC SErver (emotpéPel amid v ‘Ny®’) Ooev umopel va
avtanokpdel oe mopandve and pia cvvdécels. Tovto to damoTd®VolEe av avoiovpe Eva
devTEPO TAPEOLPO Ko ypdyoue TV 1010 evioAn telnet, evoow to avtikeipevod pog g class
EchoServer, éyel non dnuiovpynoet to socket yio v kAfon oty 60pa 8189 nov fpbe oto0
amd o0 TPOTO TOPAbvpo. Te avTO deV PTAiEl 1| LOVadIKOTNG NG Bvpag 8189, otnv omoia
pumopovv mpdypott vo amevbivovtonr moAdég cvvdéoelc. 'Evag web server Eépope ot elvan
ovvdedeEVOS (cuvnBmg) otnv povadikn Bvpa 8080, kol OUME aVTATOKPIVETOL GLYYXPOVMG
oe mapa morhovg clients. To mpoPAnua eivar 6Tt 6TO TUPASEIYHA Lo EXOUE £V LOVOIIKO
socket, o ‘incoming’. TIpémel ooy va. pmopovue vo. dnuovpyodue moAld sockets, mov
070 €NOUEVO TTOPAdELYId pog Ba eival OAa cuvdedepéva oty Bopa 8189. Axdua kaAvtEpQ
KATOQEVYOLE GE€ KOMOW TEYVIKN TOALTPOYPOUUOTIGHOV Kot ovabétovpe  KABe véa
obvvdeon, og pia véa dodikaoia, pe ko g Eexmploto socket. tov kdopo g Java owtd
onuaivel dtopopetikd threads, onwe PAénope otov Topakdte ThreadedEchoServer.

import java.io.*;

import java.net.*;

/**Multithreaded server that listens to 8189; it echoes back input from each client.

TEST this with commandline: ‘telnet localhost 8189' from several parallel command windows. */

public class ThreadedEchoServer // main class listening and building new threads and sockets
{ public static void main(String[] args )
{try
{inti=1; ServerSockets = new ServerSocket(8189);
for (;;)

{ Socket incoming = s.accept();
System.out.printin("Spawning " + i);
Thread t = new ThreadedEchoHandler(incoming, i);
t.start();
i++ }
} catch (Exception e) { e.printStackTrace(); }
}
}

/** This class handles the client input for one server socket connection. */
class ThreadedEchoHandler extends Thread
{ /I Constructs a handler: i the incoming socket, ¢ the counter for the handlers (used in prompt)
public ThreadedEchoHandler(Socket i, int ¢) { incoming =i; counter =c; }
public void run()
{try
{ BufferedReader in = new BufferedReader (new InputStreamReader(incoming.getinputStream()));
PrintWriter out = new PrintWriter (incoming.getOutputStream(), true /* autoFlush*/);
out.printin( "Hello! Enter BYE to exit." );
boolean done = false;
while (!done)
{ String str = in.readLine();
if (str == null) done = true;
else
{ out.printin("Echo (" + counter + "): " + str);
if (str.trim().equals("BYE")) done =true; }

incoming.close();
} catch (Exception e){ e.printStackTrace(); }

¥

private Socket incoming; private int counter;

}
Kodwkag 1.2. ThreadedEchoServer - Avtipetdnion TOAATADY GLUVOECEDV
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"Exope 6mwg mpwv Evav ServerSocket s, o omoiog @tidyvet kot avabétel oe Egympiotd threads
and €éva. socket ‘incoming’, mavta axovovtag v Bvpa 8189. Topa pmopodue vo
avtamokpldovpe mapdAnio kot aveEdptnto o moAAG mopdbvpo (clients), on’omov
tpéyoue 1o telnet akpipdg dmwe mpiv.

Yroyewmong Client

Ed®d dwapopomotodpueda 6to 0Tl avti va mepiuévovpe vo, avtomokplfovpe o€ po aitnon
ovvdeong (BA. mapamdve S.accept()) ondte ko katackevdlope Eva Socket, dnuovpyodue
TOPO TNV GOVOEOT e OKY| Hog mpoTofoviia. O mapokdt® KOdKAG eival oVGLUGTIKA Eval
dkd pag telnet, to omoio Ba pog @avel ypHOYO Kol GTNV GLUVEXELD GTO VO OPYIKOTOLOVUE
Katd Tic embopieg pag SeOPOLS TAPAUETPOVS TG oLVOEoNS. Ba  pmopovue vo
aneLBVVOUAGTE GTOVS TOPATAVE® SEIVErs, aAAL Kol GTOVS SEIVErS GAL®Y epaproydV o0 Ha
axoAovOfcovv. Oa emepPaivovpe péow evog otoreumdovg GUI yu va kobopilovpe
TOPOUETPOVG OALA KoL TO Keipevo / mAnpoopia mov Ba BEAovpe va oteidovpe, OTwS TPV
pe to telnet. To xaAbTePN KATAVONOT TPEYOVUE TPATO TO TAPAKATO TPOYPOLUO TOV
MyTelnet, mov amd poévo tov divel v aicbnomn tov Tt cvuPaivet.

Ovopdalovpe topo to socket mod Ba eria&ovpe outgoing oe avtibeon pe to incoming mob
elyope mpwv (BA. péBodo connectToServer mov KoAeltol e TO TATNUO TOL KOLUTLOD
CONNECT). To avtikeipevo (class Socket) incoming eiye dnuiovpyndei 6to mponyoduevo
Topaderypa (Tov NTav server) and évo avtikeipevo g class SocketServer, v otiyun mod
¢pBaoe M kKinon. Edd dnuovpyovpe arn’ gvubeiog o avtikeipevo (class Socket) outgoing pe
£vav constructor,
Socket outgoing = new Socket(host, port);

[Tpoodiopiope e String tov host ko pe Integer to port owtov, SnA. v TANPN TANPOoYopia
v To Tov BéAope va cuvdehovpe. H civdeon cuvieheiton apuésmg - av Ao mhve Kald. Av
oyt Ba mepyévope en’ dmepov 10 moakéto emPePaimong kAnong. [pdypatt to tpdypappd
pog Ba kpepdoet oty evtodn in.readLine(), 6mov mpoomabovpe va daffdcovpe to Keipevo
oV &yope TpoPAéyet va £pBel Héca 6TO TPMTO TAKETO TOL Oa EMGTPEWYEL O SErVer, dnA. to
"Hello! Enter BYE to exit." tov mponyobuevov EchoServer. Tnv mepintwon avtig g
avapovng o v dtopbdcovie To KATo.

H amoctoAr dedopévav (uébodog sendData kododuevn pe matnpa tov kovumod SEND),
KkaBmg ko n Aym (kddwkog péoa oto kovuni SEE RESPONSE) givan 6nwg 115 €idape otov
EchoServer. e ave&éleyktn avopovy PTOPOOUE EMIONG VO TEPUTEGOVE KOl GTNV ANYM.
Apxkei va matioovpue SEE RESPONSE, 6tav dev éxope oteiletl timote pe to SEND ko dpa
dev €yope AaPet timota amd tov EchoServer.

Me amootoln tov keywévov BYE, tpokaiovpe tov EchoServer va kigicel amd v mievpd
tov to Socket, dpa kot v cOvdeon. Onwg eidape kot otnv GAleg mepumtmoelg (dpién
emPefainons eykatdotoons KANong, aeién 0ed0UEVAOV) TO TPOYPOUUUATIGTIKO LOVTEAD OV
akoAovBeitar dev Paciletar o€ kKamowov gidovg interupts. Ipénel Aowmdvy gueic, oTnv TAELPA
tov client, vo dwmotdcovpe ¢ katdotaon ™G ovvdeong pe éva iSClosed() mov
emotpépel boolean. Agv €yope AaPet mpdvola Yoo ToHTO, OVTE Y10 KATAPYNONG TNG KANONG
an’gvbeiog and v mhevpd tov MyTelnet. Tovto Oa frav ankd pe éva outgoing.close().
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[To evdapépovoa eivar 1 mepintwon tov Half-Close mov 6o dovue mapaxdtw oe
GLVOLOGHO LE TIG epapUoYEC Thve amd TCP.

import java.awt.*;
import java.awt.event.*;
import javax.swing.™;
import java.net.*;
import java.io.*;

public class MyTelnet extends JFrame {
private JTextArea msgBody, rcvText;
private JTextField toUrltoPort;
private JButton con,send,receive;
private PrintWriter out;
private BufferedReader in;

public MyTelnet()

{
super( "MyTelnet Screen™);

Box bHor = Box.createHorizontalBox();
Box bVerIn = Box.createVerticalBox();
Box bVer = Box.createVerticalBox();

toUrl = new JTextField( "localhost", 5);
bHor.add(toUrl );

toPort = new JTextField( "8189", 5);
bHor.add(toPort );

con = new JButton( "CONNECT ");
con.addActionListener(
new ActionListener() {
public void actionPerformed( ActionEvent e )
{connectToServer(toUrl.getText(), Integer.parselnt(toPort.getText()));}
}

);
bVerIn.add(con);

send = new JButton( "SEND ");
send.addActionListener(

new ActionListener() {
public void actionPerformed( ActionEvent e )
{try {sendData(msgBody.getText()) ; }
catch(IOException exception) {}
}

}

)i
bVerln.add(send );

receive = new JButton( "SEE RESPONSE");
receive.addActionListener(
new ActionListener() {

public void actionPerformed( ActionEvent e )

{try { //'nangs' waiting for data reception
String recvData = in.readLine(); 11%%
rcvText.setText(recvData); 11%%
/%% Replace above 2 lines with next 3:  //%%
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//String recvData; 11%%
/lwhile ((recvData = in.readLine()) '=null) //%%
[/{rcvText.append(recvData + "\r\n");} 11%%
/lone more %% line below %%
}

catch(IOException exception) {}
}
}
)i

bVerln.add(receive);
bHor.add(bVerIn);
bVer.add(bHor);

msgBody = new JTextArea( "Body", 10, 15);
bVer.add( new JScrollPane( msgBody ) );

rcvText = new JTextArea( 10, 15);
rcvText.setEditable(false);
bVer.add( new JScrollPane( rcvText ) );

Container ¢ = getContentPane();

c.add( bVver);
setSize( 425, 200 );
show();
}
private void connectToServer(String host, int port)
{try{
Socket outgoing = new Socket(host, port); 11&&
//&& Remove last line and insert next 2, for 10sec connection timeout
/I Socket outgoing = new Socket(); 11&&
I/ outgoing.connect(new InetSocketAddress(host, port), 10000);//&&
/loutgoing.setSoTimeout(4000); /%% 4sec timeout for data arrivals

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

in = new BufferedReader(new InputStreamReader(outgoing.getinputStream()));

String connResp = in.readLine(); /I'hangs' waiting for connection confirm
rcvText.setText(connResp);

}
catch(IOException exception) {}

¥

private void sendData (String textToSend) throws IOException
{ out.print(textToSend);

out.print(*\r\n"); // CR+LF to complete line

out.flush(); }

public static void main( String args[] )
{ MyTelnet app = new MyTelnet();
app.addWindowL.istener(
new WindowAdapter() {public void windowClosing( WindowEvent e ) {System.exit( 0 );} });
}
¥

Koodwag 1.7. MyTelnet - Anpuovpyia ko xpnon socket otov client
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Oa avtipetoTicovue TOpa pe timeouts tic dV0 TEPMTOOELS AVEEEAEYKTNG AVOUOVIG TTOD
EVIOTICOLLE:

(o) Ilepinton avapovig Yo empefaimon eykatdoTaong KAonG.
Kataokevdlovue mpdta évo aocvvoeto socket kot petd (ntaue ue v péBodo connect v
ovVOEST] 6TV GLYKEKPLUEVT dlevbuven pali Opmg Kot e Tov Tposdloptopd evog timeout.
// first construction of an ‘unconnected’ socket, ...
Socket outgoing = new Socket();//...then connection with timeout in msec
outgoing.connect(new InetSocketAddress(host, port), timeout);
Aidope €161 gpovikd meptdmpro yia va EpBet 1 emPePaimon g oHvoeons. Av avtd dev yivel
EYKOUP®G 0V TEPTOUE GE ATPOGOLOPIGTY| AVALOVT) OAAG dnovpyeitan Eva, OVTIKEILEVO TNG
class SocketTimeoutException mpog TAnpo@OpNoN Lo Kot To Tpoypoppo cuveyilel. Av
EVEPYOTOMGOVUE TOV KAOJKO OOUQ®VO HE TG odnylec towv oyxoMov ‘&&’, 101¢
mpooTaddvToag va cuvdebole 6g avOTAPKTO SEIVEr, dev TEPTOUE GE AMELPT] CLVOLLOVY.

(B) HepinTtmon avapovig Yo APiEn 0edopévmy.
Elvanr m mepintoon mov mhpe va dwafdoope dedopuéva apyyévta oe £vo avTiKeilevo g
class BufferedReader, pe read (didPacpa evog yopaktipa) 1 readLine (diafacpo piog
YpoppnNG). Av 1 pebodog

outgoing.setSoTimeout(4000); // waiting for 4sec maximum
&xel kKAnOel mpv amd 6Aa avtd ta defacpato pog eEacarilet pia £100moinom g EKTVONG
tov timeout ypdvov avapovrg (ue SocketTimeoutException) kot ocvvéyon Tov
mpoypappotoc. ESd tovto yiveton xotd v apyikn eykatdotoon tng ovvoeons. Topa
umopovpe emiong va dofalope SLOOOYIKES YPOUUES TV ANYM, LEXPL VO BPodUE TNV KEVN.
Y10 kmdwka tov MyTelnet gvepyomolobue tig ypapués 6mov vmdpyovv oyxoia ‘%%,
aKOAOVOMVTOG TIC GYETIKEG 00T YiES.

ZOUTEPACUATIKA TTopaTnpovpe To €€G OTOL MOPATAVE YOPOUKTNPICTIKA TOPAdELy LT
TpoypappoTicov sockets og server ko client:

e Me v Java, o mpoypoupaticpdc tov Sockets sivar Oépo 1-3 ypauudv kodiko!
ATooTOA) Ko Aqyn unvopdtov eEopotdveTol LE TIg YeVikEG apyég tov /O oty
YAOCOA QVTY.

e To avtikeipevo SocketServer apopd tov Server, SnA. avtodv mTov dEXETOL KANGELS Kot
opeilel va avtamokpldei oe avtég. Avtifeta o client emevepyel amoklelotikd pe
avtikeipevo Socket.

e  Ymndpyer mavtote OEpa ‘TOAVTPOYPOAUUATICHOD Yo TOV SEIVer, 1o Oomoio oTnV
nepintoon g Java emiveton pe threads.

e  Ymapyet Oépo eloaymyng timeouts oe OAEC TIG TEPIMTAOGELS TOV AVOUEVOUE KATL VO
apyBel amd TV GAAN pepid.

Aev pag amoaoyoiei to port no tov client. O client dev avapévet dnpovpyio véag cHvVEEONC
amd TNV TAEVPA TOL SIKTHOL BGTE Vo YpeLdleTon vo Yvmpilel TOL Vo TNV CLVOEGEL. TNV
pepid tov client aoyolodpoote povo pe to avrtikeipevo Socket mov epeic dSnuovpyncaple
Kol LEGM TOV 0010V YPNGIULOTOIOVUE Kot 1oy EPLOLACTE TNV GUVOEST).
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2. lIpooPaon oc Awodiktvokéc EQappoyéc

Me GTOYEIDOELS YVMOOELS YL TO TPOTOKOAAO LE TO omoio avtomokpiveton kdbe yvomon
OLOSIKTVOKY EQOPUOYN UTOpovUE va éxoue Gueon mpocPaocn o avt. To mpmTdKoAia
avTé €lvol HAALOV amAG Kot oXeOOV TAVTO OVTOAAGCCOLV EVKOAMG KOTOVONTE UNVOUATO
kewévou (text based). Oa dodue to HTTP (HyperText Transfer Protocol) kot to SMTP
(Simple Mail Transport Protocol). Mg 1o mapamdve owkd pag mpoypoppo MyTelnet
Swapopedvovue ta text based unvopata cav client, 6mwg katd mepintwon amatteitot, Kot
T amootéAlope cov TCP data péom tov kovpmiov SEND. Ta unviduata avtd otédvovtot
v ond pio odvdeon TCP mov éxer NN eykatactabdel Pe TO TPONYOVUEVO TATNUA TOV
kovpumod CONNECT.

‘Evo amho meipapa Oa pog neiost. Me to MyTelnet cuvdedpaote oto port 80 omotovdnmote
host (www.xyz.com, onA. ce omolovonmote Server), i oto 8080 av avtdg eivar Evag
ogvtepog HTTP server péca otov dikdv pag vmoAoyioti. Metd otéivope ocav dedopéva
axpPac mv ypapun GET / HTTP/1.0 ka1 8v0 enter, yopic kavéva backspace — apa mpv
cuvoeboope kaBopilovpe TOo Kelpevo o100 MOPAOLPO  OMOGTOANG TOL  UNVOUOTOG.
Aappavovue oo to .html keipevo g elcoywyikng oedidag tov Site.

Yy yevikotepn mepinmtoon (my. oto ufpvoua mov Oo katackevale évac browser),
OTOGTEALETAL EVOL
GET /path_iorooetioag_otov_server HTTP/1.0
av oM vapyEL GHVOEGT GTOV SEIVEr WWW.XYZ.COM, 1] akOUN 16000VALL, 0V dEV LITAPYEL
GET www.xyz.com/path_iorocelidog_orov_server HTTP/1.0.
[Tpéner va akorovBolv dvo enter, ta omoio OVTIGTOLYOLV GE dVO KEVEG YPOLUUES: 1] TPATY
glval To onuaot petald emke@aAidog kol copotog Tov unvopatog HTTP kol n devtepn
VIOONA®VEL KEVO cdpa unvopatos. Onwg Ba dovue, oty mepintmon tov GET, otdnmote
glvoll TPOG OMOGTOAY TPOG TOV SEIVEr EVIAGGETAL GTNV EMKEPAAIDOL.

HTTP (HyperText Transfer Protocol)

‘Evag HTTP server givar amAd éva ‘punydvnua’ mod avtamokpivetor oe HTTP punvopata
nov épyovtan amd évav 1 molhovg HTTP clients. O client, 6nwg o dwcdg pog MyTelnet,
avoiyel pio ovvdeon o avtdév oto port 8080. O HTTP server opeikel cuveymdg va ‘axovel’
oto port 8080 kot va déxetan TV kKANon, 6mwe o dikde pag EchoServer. Ztnv npdén eivan
amopAdOEKTO 1 amodoyn NG MPAOTNG KANONG VO OmOKAElel TIG €10EPYOUEVEG OTNOELG
gykatdotaonc kKAnong emmAéov clients, omote kabe coPapdc HTTP server mpémer va
Oewpeiton cav enéktaon porlov tov ThreadedEchoServer. O client (cuvnBwg cvyxPOVHS
pe v aitmon kAnong) {ntd kat (request), w.y. pe to uivopa GET, énoc mapordve. O
HTTP server amavtd Betucd 1) apvntikd (response) kot amoAvet omd v peptd tov v TCP
GUVOEDT. Xg OVTO TO €MIMEDO, OAO TEAEWDVOVY €M — dEV PEVEL TIMOTA Yo TO UEAAOV, Yo
ToUTO Kol T0 TPOTOKOAL0  HTTP (oyeddv amokAelotikd 1 ofuepo ypNCULOTOLOVUEVN
version 1.1) avagépetor cav Stateless. Tobto to kdver kot mOAD omdd, av emmAéov
mpocBécovpe 6Tl OA To. ovToAAacoOpUEVO unvOpoTa givol og popen kelpévov. Epodcov dev
VILAPYOVY KATAGTACELS OEV VILAPYOLV Kol EKKPEUOTNTES Omd TO TOPEADOV Ko KAOE unvopa
amortel pio, to oA, amdvinon. Ta kopww HTTP punvopata eivor to GET o POST
(umvoporto request) kaboc kot To pvopo ardkpiong (response).
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Me to uiqvopa GET (nreitan pio oedida. Av o host kot to port éxovv non kabopichei pe v
GUVOEST), OMOUEVEL O EVIOTIOUOG TNG GEAIO0C HECH OTOV  SErver kabme Kot 1 evoeyouevn
GUVOTTOGTOAY] OPIGUEVOV TTAPOUETPOV TTOL B kabodnynoovv Tov Server otnv €mAoyn 1
dapdpemwon ¢ katd Tig embopieg tov client. Olo awtd domotdvovTal Ypaeovtag oe
évav browser v emioyn
http://www.cn.ntua.gr/index.php?option=com_content&task=blogcategory&id=71&Itemid=62&lang=el

N omoio gumepiExel OAa T dedouéva yuoo va yiver n obvdeon TCP ko va opioBodv ot
TapapeTpol TG attnong pecm HTTP. Zvykekpiuéva

e ¢gueic (o client) emAéyope cav host to cn.ntua.gr kot éupeca to port 80 pe 10
TPOBEL WWW TTOV DTTOONADVEL TO TPOTOKOAAO

e cvromiCope Vv ceAida index.php (n enéktaomn.php dniover cerida texvoroyiog PHP
— 0AAG avTd givon O€pa Tov host)

e ocvvarootéloue pe to GET tic mapapétpovg pe to ovopoto option, task, id, Iltemid,
lang kot avtictoyyo (Letd amd ‘=) Tig Tinég com_content, blogcategory, 71, 62, el

Evolloktikd, pmopodue va ocvvdebodue pe to MyTelnet ( axdun kot pe telnet) oto
cn.ntua.gr, port 80 kot xkotémy vo oteilovpe (o€ pia ypouun, omid kevo petd to GET kot
npwv to HTTP/1.0, mdh xopic kavéva dlro yapaktipo, backspace, kin):

GET /index.php?option=com_content&task=blogcategory&id=71&Itemid=62&Ilang=el HTTP/1.0
axoiovBovpevo amnd dvo enter

Kot ta 600 mepiéyovv akpipdg v ida mAnpoeopio kol TPOKOAOLV TNV OMOGTOAN oW
TV 1010V dedopévav. Ot mapduetpol cuvtdooovtol, petd éva ?°, cav (evyn name/value
Swywpilopeva HeTaEL Toug pe ‘&’ AmootéAloviat povo alpapduntuicd cvppora. To kevd
ovpuporiletan pe ‘“+’ kou kabe dArog yapoaktipog pe tov kdduko ASCII petd and %, m.y. M
nopaperpog FullName pe mv tyun g ‘M. Smith’ otélveton cav (2e givar to ASCII g
teleiag og hex)
FullName =M%2e+Smith

Eidape Aowmov 6t 610 onueio avtd 1 dovAeld tov browser dev dopépetl omd avthv mOov
emteAei 0 kmdkag tov MyTelnet. Ola katoAyovv o pio ohvdeon oto eninedo TCP, otnv
armootol] tov punvopatog GET tov HTTP kot oty Aqyn ¢ andvinong HTTP (HTTP
response). To pnivope GET amoteleiton povo amd emke@aAido, g omoiag 1O TEAOG
opileTon pHe [0 LTOYPEMTIKN KEVI YPOUUTN. Zov amoOKplon AoauPdvetor otnv mepimtwon
emtvyiog (6Aa Tyav KaAd Kot aveupedn 1 {ntovpevn 16T0ceAIdN)

HTTP/1.1 200 OK

Date: Tue, 28 Jun 2005 11:51:49 GMT

Server: Apache/1.7.33 (Unix) PHP/4.7.10 mod_ssl/2.8.22 OpenSSL/0.9.7¢
X-Powered-By: PHP/4.7.10

Set-Cookie: lang=deleted; expires=Mon, 28-Jun-2004 11:51:48 GMT; path=/
Set-Cookie: mbfcookie=deleted; expires=Mon, 28-Jun-2004 11:51:48 GMT; path=/
Set-Cookie: mbfcookie[lang]=el; expires=Wed, 29-Jun-2005 11:51:49 GMT; path=/
Set-Cookie: sessioncookie=2803d11cfc3939a0ce58710fdch36¢07; expires=Tue, 28-Jun-
2005 23:51:49 GMT; path=/

Expires: Mon, 26 Jul 1997 05:00:00 GMT

Last-Modified: Tue, 28 Jun 2005 11:51:50 GMT

Cache-Control: no-store, no-cache, must-revalidate

Cache-Control: post-check=0, pre-check=0

Pragma: no-cache
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Connection: close
Content-Type: text/html

- kevn] ypouun kai axolovBel n mpog wapovaiacn ceAido—
<?xml version="1.0" encoding="is0-8859-7"?><!DOCTYPE html PUBLIC "-//W3C//DTD XH
TML 1.0 Transitional//EN" "http://www.w3.0rg/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmiIns="http://www.w3.0rg/1999/xhtml">
<head>
<meta http-equiv="Content-Type" content="text/html; charset=iso-8859-7" />
<title>lae?iaoa - Computer Networks Laboratory</title>

<meta name="description" content=",,,,,,,,,CN - Computer Networks Laboratory" />
<meta name="keywords" content=",,,,,,,,,computer networks, lab, laboratory, ntua, iccs" />
eee e KAT, KATT

Yyfqua 2.1. Mivopa andkpiong oe GET (emttvyio — kwd. 200 OK oty emtkepaiidn)

O browser avtilapupdvetor Ty YAOGGGH TOV COUOTOS TOV UNVOUATOS amdOKpiong (cuvibmg
html 1 xml 6mw¢ €6®) Kot ™V mapovotdlel wpaio, TPayua o omoio PePaing advvatel va
kaver to MyTelnet, 1 to command window. Xtnv mepintwon oamotvyiog (oto GET, avri
/index.php ypaeope v avomopktn ceiida /index1.php), n andxpion eivor mwélr pio cerida
html, pue tvromomuévn OUMG TV TOPOLGINCT TG ATOTVYING AVEVPESNG UE TOV KMOKO TNG
Error 404 (<TITLE>404 Not Found</TITLE>).

HTTP/1.1 404 Not Found
Date: Tue, 28 Jun 2005 12:04:28 GMT
Server: Apache/1.7.33 (Unix) PHP/4.7.10 mod_ssl/2.8.22 OpenSSL/0.9.7¢
Connection: close
Content-Type: text/html; charset=iso-8859-1
- kevi ypouun kai axolovBei kobopn html—

<IDOCTYPE HTML PUBLIC "-//IETF//DTD HTML 2.0//EN">
<HTML><HEAD><TITLE>404 Not Found</TITLE></HEAD>
<BODY>

<H1>Not Found</H1>

The requested URL /index1.php was not found on this server.<P>
<HR><ADDRESS>Apache/1.7.33 Server at
<A HREF="mailto:webmaster@cn.ntua.gr">www.cn.ntua.gr</A> Port 80</ADDRESS>

</BODY>
</HTML>

Typa 2.2. Mivopo anotoyiog oe GET (‘404 Not Found’ oty emikepaiida)

Téhog ag dovpe ko To GET 1ol anooctélheton and évav mpaypotikd browser (IES). TTa
€yope HOVO emKePOAId akolovBovpevn amd pio KEV YPOUUN, N ETIKEPAAIOO OUW®S TOPO
TEPEYEL Kl AALEG TANPOPOPIEG TOL £YOVV VO KAVOLV HE TNG dLuVTOTNTEG TApoLGiaong /
ene€epyooiog mov £yl 0 cLYKEKPLUEVOS browser, KA.

GET /index.html HTTP/1.1 Il kahobpe kdmotov server tomkd (localhost)
Accept: image/gif, image/x-xbitmap, image/jpeg, ..., application/msword, */*

Accept-Language: el,en-gb;q=0.5

Accept-Encoding: gzip, deflate
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If-Modified-Since: Mon, 13 Dec 2004 01:06:43 GMT // 6teile Lov HOVOV av EYEIC QALY LETA OTTO...
User-Agent: Mozilla/4.0 (compatible: MSIE 6.0; Windows NT 5.1; SV1)
Host: localhost: 8080

Connection: Keep-Alive Il netd v amootoAn andkpiong, MHN kheicelg tnv ovvdoeon TCP
- KeVI] ypopu) —

Yyfqua 2.7. Mivopo GET anootedhouevo and mpaypotikd browser

To mopandve pivopa to gidape péom tov mpoypaupatoc TCP Monitor, mov eényeitan otnv
EMOUEVN TTOPAYPAPO.

Me to pfjvope POST o client dev otéhvel povo emkepaiida, oardd kot oopo (body)
pnvopatog. Avtd pmopet va etvar ocovonmote peydro. ‘Etotl petadd tov AoV, 1o pnvoua
POST embdel mepropiopovg peyiotov pnikovg mov eviote tibevtan yio to péyebog piag
emkearidag tov HTTP kot mov avaxvntovy oty mepintmon tov GET.

To ocopa tov POST ekteiveror ocOp@ovo LE TO UNKOS TOV, TOL ONAMVETOL WE TO
voypewtikd Content-Length: ... medio g emkepoaiidag. H mpdtn ypouun g
emkePaAidag mepEyel voypemTikd To medio Content-Type: type, démov type cvvibwg
text/plain v text/html v application/octet-stream 1 application/x-www-form-urlencoded.
Onwodnmote o pnvopo POST, glvar 1o vOEKVLOLEVO Y10 TNV OTOGTOAT O£d0UEVOV O
tov client otov server. Etot ‘avefaloue’ ko iotooelideg (ypapuéveg og html, énA. Content-
Type: text/html) yw ‘dnpooicvon’ og évav web server.

POST www.server.com/index.html HTTP/1.0
Referer: http://www.somewhere.com/links.html
Proxy-Connection: Keep-Alive
User-Agent: Mozilla/4.76 (Windows ME; U) Opera 5.11 [en]
Host: www.server.com
Accept: text/html, image/gif, image/jpeg, image/png, */*
Accept-Language: en
Accept-Charset: is0-8859-1,*,utf-8
Content-Length: the_counted number of characters in the body
Cookie: orangemilano=192218887821987

- KeVIH ypappn —
Mnvoua. (Tt.y. TEPIEYOUEVO 1GTOTELIONS TPOS OVAPTHOT)

Xyfqpna 2.4, Mivopa POST

[Tpw oteiler o client omowodnmote ppvopa POST, tpénel mpmta to odpa (body) tov va €xet
TApwc arodnkevbei oe kdamoto buffer, dote va vmodoyiobel to urkog tov.

Eidape to mpotokoiro HTTP ko Tig dtadikacieg Aymg Kot EKTOUTNG TOV UVOLATOV TOV
GET «or POST. Yrdpyovv emumhiéov unvopota pukpdtepng onpaociog, 6mwg 1o HEAD (o
client {nté poévo tig emkeparideg oeridwv otov server) kot to DELETE (o client {nté v
dwypar ceMowv otov server). To Tt KAvovv, 1| UTOPOVV Vo KAVOLV Ol OLIPOPES
OPYITEKTOVIKEG oTOV Server pe Pdon 10 mpwtéxkolro HTTP, amotelel avrtikeipevo
Eeymplotd mov oyetiletar pe TG didpopeg emikpatovceg texvoloyieg (servlets, Active
Server Pages — ASP, Java Server Pages - JSP, Common Gateway Interface - CGlI,
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Hypertext Preprocessor - PHP, kAm). Mepikég Oa yvopicovpe mo kdto. Eniong péver va
eEnynbei mog to HTTP petaeéper mAnpogopia, 1 omola kot apynv oev amoteAeital and
YOPOKTNPES, OTMG .. Pl IOV

HopaxorovOnon Mnvopdtov pe TCP Monitor

2NV TPoNYOVUEVT] KO OTIG EMOUEVES EVOTNTEG UTOPOVLE VO, TAPOKOAOVONcOoUE TO 1010 TaL
unvopato Tov petopépovron petald client kot server. Xnv mievpd tov client eykabiotovpe
évav “TCP Monitor’ cOpQ®VO LE TO TOPAKATO Zynpa 2.5.

H povn petatpom mov yperdleton otav mapepufairetor o TCP Monitor givor o client vo
pild og avtov (oto ‘Listen Port#’ 8081) kot avtdg va pAkd oe omolovonmorte server (‘Target
HostName’, ota mapadsiypatd pag 0étoue ‘localhost’) kot 60pa avtod (‘Target Port#’).
2mv avtifetn d1evbuvon cvpPaivouy ta avdAoyo: o server amavid Kol 1 amdvinot, Tpv
emdobel otov client, mepva péca amd tov TCP Monitor. O server eivat tedeimg ovd€TEPOC
Kot ovomoyioctog yio v mapepforn) tov TCP Monitor. Ztov client, 1 povn amottovpévn
aAlayn elvar voo unv k@ otov server oAAd otov TCP Monitor. O TCP Monitor
evepyomoteitan (oo to directory tov client) pe v evioin
java org.apache.axis.utils.tcpomon

[Tepvape ta mapamdve avaeepbévta ctoyeio 610 Tp®dTO TApdBvpo oL avoiyel (Admin),
natdpe Add kot epgaviCetan véo tab pe to emdeyév Port #. Aprvovtag v dtadikocio Tov
TCP Monitor vo Tpéxet, €yope TOPA TNV ‘@OTOYpa®ic’ OA®V T®OV UNVOUITOV 7OV
dloKLvovvTaL.
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" | Target Port# |
‘ Client L ] Server ‘
Target
: Port 8081 Port#
‘ Client L oTeP I Server ‘
______________ Monitor |¢-------
l E from
from ' server to
Shows Messages: client v client
to server

Xympa 2.5. TTapepporn kot devbiveeig TCP Monitor

Mmnopovpe tdpa vo eravordpope to Tapomdve Tapdostylo Kot Vo SOVUE TO TPOYLOTIKE
HTTP maxéto mov avtaAldocovior @o €youe tpioa avowktd mopdbvpo (command
windows), ywo. tov client, yia tov TCP Monitor kot yio tov Server.

SMTP (Simple Mail Transport Protocol - RFC 821)

‘Evag SMTP server givar amdd éva ‘punydvnua’ mov avtarokpivetor 6 SMTP punvopata
oy épyovtan and évav 1| moAlovg SMTP clients. O client, 6nwg o dikog pog MyTelnet,
avoiyet pio cvvdeomn oe avToOV 6T0 port 25. O SMTP server opeilel Guvex®S vo ‘0KOVEL GTO
port 25 kot va d€xeTan TV KANnomn, 6mmg o dikdg pag EchoServer. Xvvdedpocte Aowdv edm
pécom tov MyTelnet otov SMTP server (m.y. theseas.ntua.gr), ypdeope to TopOKaTo
Keipevo kot to amootéAlope matmvrag SEND:

HELO <oarmootéllwv host> (otidnmote kot av ypdyoue, emotpéper tpy P dievboven pag)
MAIL FROM: <email address arooroléws>

RCPT TO: <email address zopoijzrn>

DATA

<70 keiuevo tov email — ue enter (“\r\n”) diaywpilovror o1 ypouuég)>

. <- vmoypewTIKN TEAEIO>

QUIT

Awfaloviog ypapun mpoc ypouu To pnvopo ovtd, évag SMTP server (kotdAinio
aventuypévog pe Paon tov dwd pog ThreadedEchoserver) avtidappdvetor to expépovg
nedio Kol TPATTEL avaAdYmC. [dntépme onpeldvoue 10 tpomo mov Ppickel 10 TéA0G. Agv
Baciletal oto0 pNKog TV dedopévev dmwg idape oto HTTP, aAld mepuéver ypapuun pe
plo pepovouévn tedeio. Me 1o ‘QUIT’ dwakomtetor 1 ovvdeon ue tov SMTP server. To
npwtokolro SMTP Baciletar Lowtdv otov dtaympiopd ypoupov (line oriented). Oempntikd
dev evdlapépel tov SMTP server amo moiov client katépbace to pvopa. To 1610 To pivopo
SMTP éyet 6An v omoutodpevn mAnpoeopio (LOVTELD TaYLOPOIKNG LANPESiag). Oa
npomdncel Aomdv owtd to ufvopa email apanépa, pe TeMkn katdAnén otov mapoAnmTT.
Evdidpecor kopPor SMTP Bétovv omv emikepoAido smmAéov mAnpogopio yio Tnv
axolovBeicaca oadpoun. EEnynoape €dd 10 TPOTOKOAAO NG OPYLKNG TOPAO0CNG TOL
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“ypdppatoc’ 610 ‘“tayvudpopeio’ kot Oyl To Alyo mo TOAOTAOKO TPWOTOKOALO TPomONoNG
TOV “YPOUUATOV’ OVAPESH OTO “Tayvdpopkd ypapeia’. Onwg PAEmoue pumopovue va
oteilope email o€ omolovéfmote omd omolovonmote! Xtnv mPa&n OUm¢ ofueP TAEOV KOTA
v dwadpopn epapudlovtar ot OA0 Kot EKTEWVOLEVES TOMTIKEG ac@dAetog (antiSPAM ).

Avagopa

Half-close yia Afjlmon Teppatiopod Aitnong

Eidapue v anokieiotikn yprion tov request / response povtédov. O client atteiton (request)
KoL o server amokpiveran (response). TiBeton Opmg 10 BEpa TOV TOG avTIAApUPAveETOL O SErver
oy tehewwvel N aiton. [ap” 6Ao mov emdidEape va avdyovpe ta mhvia o€ yeviko I/O,
€00 vmdpyel TPOPANpa: 6tav ypdooue oe éva apyeio, yvopilope mov sivor To TEAOC Kot
éxope epeig v e€ovoia va Kieloope 1o apyeio petd v yypaer OAwv tov dedopévay,
€POGOV 0V TMEPIUEVOVUE KOUTO amOKPIoN. XTNV JIKTLOKY| TEPIMTOGN TPENEL O SErVer va
yvopilet 61t o client teleimoe pe v aitnon, xopic Opms vo éxel kKAelobel n odvdeon TCP,
kabocov avt yperaletal yio v amdkpion. ta HTTP kou SMTP &ldape 11¢  oyetikég
TEYVIKEG ADoELS (UNKOG, TO oNUAdL TEAOVS avTioTO(). TNV YEVIKN MEPIMT®OOTN 1 AVoM
éykertar oto Aeyopevo half-close: o client ‘kAgivel’ v katevBvvon ‘client mpog server’ kot
pével axoun avolkty n ‘server mpog client’ ywa va pmopéoel vo oteilet o Server v
amdkpion. Xtov client Exoue

writer.print(. . .); /Itehkd ypyipo otov buffer e£660v
writer.flush(); /ITEMKN amOGTOAN - avayKooTikO ddetacua tov buffer
socket.shutdownOutput(); //half-close

EVM 0 Server ypnotponotel katdémy v uébodo close(), dnmg Exope oM det.

MIME ywo Amooto)rég Tépav Tov AThov Keypévoo

Me 1o MIME (Multipurpose Internet Mail Extensions), to omoio katagedyel otnv
kodwonoinon Base64, umopovue va petatpéyope oe ‘ASCII omowadnmote akolovdio
akepaiov oktddwv (bytes). Ta bits piog axorovBia 3 tétowwv oktddwv (3*¥8=24 bits)
yopilovtar o€ 4 £adeg (4*6=24 bits). Kabe e£ada ameucoviletarl o€ £vav amd TOVG 2°=64
yopoakmpeg ‘ASCII’ tov mapokdto wivaxko. Otav n akorovdio pog dev €yel aképon TV
tehevtaio 240d0 tov bits, 1ote Katainyel eite pe pio 8ado gite pe pio 16ada - sipaote
wovoi yioo  byte, oyt ywo bit alignement g minpogopiog!. Tote n kwdikomoinon Base64
mpochétel oto TéAOG ‘="M ‘= =" avticToLyQ.

private static char[] toBase64 = I/ 64 chars: 'A'-'Z','a'-'2','0" - '9', then'+', /'

{

‘A','B','C', 'D, 'E', 'F, ‘G, 'H, T T K 'L, MY N 'O P QY RS T U VWY X,

IYI! 'le Ia'li |bli IC'! 'd" Iell Ifl’ 'g'l 'h'! Ii" Ijll Ikll 'I'! Im" 'n'l Ioll 'p'! Iq‘! Ir'l Is" Itl! Iul1 IVI! 'W'l 'XII Iy‘!

'z','0','1, "2, '3, '4",'5', '6', 7', '8, 19, '+,

3
Yymqpa 2.6. Iivaxag yio kodikonoinon Base64
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AoV yivel n Topamdve anetkévior otédvovtol TAéov (o1 Taparave) yapaktipeg ‘ASCII,
éxaotog pe 7 bit. tov déktn cvuPaivovv ta avtiotpoea. To MIME eival, mépav amd Tig
OIKTVAKEG EQAPLOYES, EVPEMS SLUOESOUEVO, YEVIKNG YPNOEWS TPMTOKOAAO. KaAdyape ed®
NV SVVATOTNTO OTOGTOANG OMOLGONTOTE GAANG TPWOTOYEVOLS TANPOPOPIag TOV EEPEVYEL
amo TV aKoAovBia YopaKTHP®V, TT.Y. HOG EKOVAG.

3. llpoypappatiopnds oe Emineoo URL

Eidape mopamdve to KOwe yopaKTnploTIKé TOV TPOYPUUUOTIGHLOD  €QOPLOYDY OTMG TO
HTTP ko1 SMTP. Avtd enexteivovion kot oe dALeG epaployEC mov dev  yvopicope, m.y.
FTP (File Tranport Protocol). Kevtpikd onueio givar to mpmtOK0ALO, O SErVer mpog tov
onoiov amgvbvveton o client, To port (00pa) Kot evoEXOUEVOS O GLYKEKPLUEVOS 6TOYOG (TOL
QTOKOAOVLEVO. FeSources) péoa otnv epapuoyn (.. n oeAida mod 0éhope va Katefdoope
and Tov Server) — tovto dev apopd 10 SMTP. EmmAéov Olo cvvielodvion pe v idia
xpron tov sockets, péow TCP. OAla avtd GuvteAovV 6T0 Vo, OpadoToIn0ovV T0 TAPATAVED
og Kkt evioio yopw omd v évvola tov URL (Uniform Resource Locator). Ot oyetikég
classes mov mpoopépetl 1 Java dev mepropilovtal oty ypHon evOc EVIONIoT EVOC 6TOYOV
péoa oto dwdiktvo (locator). Ieplappdvovv Kot v omodKTNoT THG TANPOQopiag amd /
¥PNON LANPESia TOV Server pue 6Aa 0o Kavape mopamdve pe v dlayeiplon Kot xpnon
sockets. Apo ovolaotikd Oa dovpe mepimov To id10, CAAG 6€ AVAOTEPO KOl AmTAOVGTEPO
TPOYPOULUUATIOTIKE ETTIMEDO.

Yav Tumiky Aowtdv mepintwon, katackevalope éva avtikeipevo g class URL kon petd
avoiyovpe (uéBodog openStream g class URL) pia avotépov emmédov ovvdeon. Tovto
dev pag emotpépel mAéov Eva socket, aAld éva avtikeipevo g class InputStream, on’
omov amAd dafalovpe Tao dedopéva:

InputStream uin = url.openStream();

BufferedReader in = new BufferedReader(new InputStreamReader(uin));
String line;

while ((line = in.readLine()) !'= null)

{process line;}

Etvon pavepd 011 o1 tapamdve gukorieg meplopilovtol Kupiwg otny AVIANGT TANPOPOPLOY
oo To O10d1KTLO KOl OEV AUPOPOVY OTOLUONTTOTE OLOOIKTLOKY| EQPOPLLOYT.

Aw@opomnoinon peralv URIs, URLs kor URNs

To URI (Uniform Resource ldentifier) cav yevikdtepn évvola (Oy1 0uo¢ cav kidorn —
Tatépoc otV KAnpovopkotnto ¢ Java), meprthouPdver g mepumrtmoelg tov URL
(Uniform Resource Locator) mov gidaue mopandvm, aard kot to URN (Uniform Resource
Name). Erniong 10 URI xaBopiler pévov oto g avopepdpoote oe évav mopo (otdyo,
resource - URI reference) ki dev éxel Aetrtovpyikég dvvatdmreg (dnh. uebddovg) yia tnv
TpocPacn o aVTOV, OTMG eldape TAPATAV®. ALITVTOUEVO OAM®DG: 1 TOAVTAOKOTNTO TNG
oOVTAENG TOV avaQop®V o€ TOPOVG dnuovpynoe v avaykn n class URI va acyoleitar pe
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™V ovopatoroyia v idta, dote va, dievkoAddvetor 1 class URL oty kab” avtd mpocPoon.
To URI elvan évog yevikdg 0pog yior ovopato Kot dievfiveelg dtotvnopéva e popen text
(ka1 Oyt .. o€ popen binary). To URL givan éva obhvoro exppdocwv URI mov mepiéyovv
ToV Gpeco Tpdémo mpodcPaocng nécw Internet.

HEekvavtog omd peptkd mopadetypato URL, 0mmg

http://maps.yahoo.com/py/maps.py?csz=Cupertino+CA
ftp://username:password @ftp.yourserver.com/pub/file.txt
mailto:cay@anybody.com

aAAd won file:///d:/somefolder/... (apyeio oto localhost)

KoatahaPaivovpe v avdaykn n class URI va opilet tov cuvtoktikd kavova
[scheme:]schemeSpecificPart[#fragment]

pe mpoatpetikd media ([]) kot 1o “#° va katéyel v 0éon tpokabopiopévov cuuPormv (m.y.
‘P, +’, KAm). Emumdéov og éva mpoypoppaTioTikO TEPBAALOV LTOPOVLE Y10 SIELKOALVOT
vo opiope 10 URI oyetikd: otav 1o medio ‘scheme:” vmapyel, amoxaiovpe to URI
andlvtov (absolute), allmg sivar oyetikd (relative). Otav, omwg oty Tpitn whve
nepintoon, 1o schemeSpecificPart  dev meptlapfdver /°, 10te KoAeitar MUIBIAPAVES
(opaque). ‘Eva amdivto kot pun-nudoeavég (absolute non-opaque) URI, 1 éva oxetikd URI
glva Tavta 1EpopyLKo, m.y.

http://java.sun.com/index.html / absolute non-opaque
.I..[java/net/Socket.html#Socket()  // relative

TPAYUO, OVOUEVOLEVO, EQOCOV KIvoOuEDD TPOg cuyKekplévn dtadikTvakn dtevbuvon, kot
Katomy oty epapyio apyelofétnone péoa oe avtiv. Téhog to fragment éyel onuaocia
poévo pHécH OTo TANICLL TOL GULYKEKPIUEVOL TOPOL Kol OeV 0QOpd TNV dladtkacio
EVIOTIGUOV TOV TOPOL OV TOV.

Y& avaAoyia pe To Tapamdve sival kot ot pébodot Tod dwatibevtor otny class URL. And v
plo pog emrpémetor n cHvleon tétolwv Sopdv amd T emi HEPOVG, N dldovVTaG ETOYLO TO
OYETIKO String

URI(String scheme, String host, String path, String fragment)
URI(String str)

Kol omd TV GAAN pio TtAovowa emloyn getXyz, pog emtpénel vo TAPOvpE To £l HEPOVG
(getPath, getPort, getFragment, getScheme) ano to minpec URIL. Télog, yia vo dodue kot
mv ovoyétion, N MYURLtOURL() emotpéper éva  oaviikeipevo g class URL
KOTOOKEVAGHEVO amod To avtikeipevo myURI g class URI.

Avtinon IIinpogopiog amé Web Server ne URLConnection

Enavepyopevor amoxielotikd oto HTTP, efetdlovpe maAr v mepimtwon EviAnong
mnpoopiag amd Evov Web sever. Avti g yvootov yivetar péow tov punvopotog GET, 1o
omoi0 OU®G €0 Ba KATOOKEVALOUE TPOYPUUUOATIOTIKA Kol Ol GLVTAGOOVTOS ‘UE TO YEPL
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OAOKANPO TO UNVLUD, OTTOG TPV. Me avadAoyo TpoypapuaTioTikd tpdmo, Oa avaidoue Kot
t0 ufivopa arokpiong (HTTP response) mov o pag £pbet and tov (web) server. I1pog tovto
dwatibeton 1 class URLConnection pe meprocdtepec duvatdtreg omd tnv class URL. Kapia
€K TV 600 dgv glvar amdyovog TG GAANG, Kot o1 dVo amoppéovy on” gvubeiog and tnv class
Object. Epdoov 6la To omattovpeva yio. Ty cOveect ototyeia eidape 0Tt mepthoufavovtan
oto url, v mepuévooupe €dd eni mAéov and to mopddetypoto mov dei&ape mopandve; H
amavTnon &ivor 0Tl TOPA  OOUOPPOVOVUE TPOYPOUUATIOTIKE TNV ETKEPAUAIdA TOV
unvopatoc GET kabmg kot tig cuvOnkeg vd T1g omoieg awth Oa amosTadel omd Tov client.
H dwapopemon ovtr katevbover ko tov Web sever og 1dwaitepn ywo to ekdotote GET
ocoumeptpopd mpv amokpidel. To 1610 Ba cuopPel kot pe TV emkePoAida TG AmTOKPIONG, OO
™V omoia o avTAOVLE TPOYPAUUATIOTIKE, OTL OTOLYEIO EVOEXOUEVMG oG eVOLAPEPEL. TELOC
10 oopa g andkpong Ba pag dwriBeton péow InputStream, ond. Ba e&ioovTon pe 10
ddPacpa evog apyeiov. Ta Pruata piog tétolng drodikaciog oty mhevpd pog (client)
etvau:

(o) Avorypo (mpogtolpacio) tng cVVIESNG UE

URLConnection mycon = url.openConnection();
an’ OOV amokTMpE To ovTikeipevo mycon g Class URLConnection. Amd ed® kot mépa
Bo amevBuvopeda oe aVTO Yo Ta TEPUITEPW.

(B) Kabopiopdg v cuvinkov g ohvdeong (request properties) pe pedddovg cav tig

setDolnput (tue); // avtd true kon to exdpevo false mpoxeyévov yo GET
setDoOutput(false); /I onpaiver amootoly GET kon oy POST !
setIfModifiedSince; /I evdrapépel TAnpoeopia povo vo aAha&e LETA OO ..
setUseCaches; /] e&érace mpdTa mbavn TAnpoeopia e cache tov browser
setAllowUserInteraction; // evdiapéper povov yo applets (ducoaidpotd tovg)
setRequestProperty; / epedvice mpdTo Sidhoyo Yo username, password - 6Tt doOei
tomobeteitan

Il .. oto ftp:/lusername:password@ftp.yourserver.com/pub/file.txt

(kGbe pio omd TG Mapanave kaAeitoar cov mycon.Xyz() — ot mapdpueTpol dgv paivovol
Tapomavm). Odec avtéc ot uébodot Ba dapopPm®covy KaTdAANAa TV emtkepaiido Tov GET
mov (evogyopévamg!) Bo amoostaiel aArd Oyt povov avto. Ilpocdiopilovv emiong 1310TNTES
oto dVo dxpa pwv yiver  odvdeon. T'o Topadetypa n ovvdeon (khdon URLConnection,
BA. (y) apéomg mapakdtom) kotaokevdlel mavta £vo input stream ywo vo dwfdalope cov
client and tov server ol Oyt kat Eva output stream. Otav dowtdv Bedfcope otn enduevn
TAPAYPOPO VO OVOPTCOVUE TANPOPOPic. GTOV  SEIVer, TPEmEL TPOTO VoL KOAEGOUE TNV
uébodo mycon.setDoOutput(true), amod Tig Topandvm.

(y) Kab’ avtd covdeon pe

mycon.connect();
omdte yivetal 1 60VOEST 610 eminedo Tov SOCKet aALd Kol pe Tov GLYKEKPIUEVO Server Kot
amootélietar To GET. Av 6lo mave kold, Aappdvetoar micom otov client to pMqvopo g
HTTP response, 1o omoio kot e€etdletor mapokdTm moA HEcm HeBOI®Y TOV OVTIKEILEVOL
mycon.

(6) E&ftaon g mAnpoopiog otnv emKEPUAid 7OV EMECTPAPN (EMIKEPAAIdO TOV
unvopatog andkpiong - HTTP response) pe pebddovg cav

getContentType, getContentLength, getContentEncoding, getDate, getExpiration, getLastModified

Kot maAr, ke pio ti¢ mapomdve kaieiton cov mycon.Xyz(). H onuacio toug givat Atyo-
TOAD TPOPOVIG, AV TIC TAPOUPAAOUE LE TNV TANPOPOPIN TTOL EMGTPEPETAL GTNV EMKEPAAIDN
mg HTTP response. T'evikotepa ot getHeaderFieldKey(n) a1 getHeaderField(n)
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EMOTPEPOLY TO OVOUO, KOL TNV TN TOV N—0TOL TEdIov NG EMKEPOUAMONG, TAvVTIO cov
Keipevo (String). Av tétowa dev vdpyovv emotpépetar ‘null’.

(€) mpocPoaom oty emotpeeouevn TAnpoeopia (body e andkpiong = ‘requested resource
data’) ue getlnputStream.
BufferedReader in = new BufferedReader(new
InputStreamReader(mycon.getInputStream()));
String line;
while ((line = in.readLine()) '= null)

{

process line

}

210 teMkd Prpa (€) to InputStream sivor akpiPdc avtd mod emoTpépetar pe TV HEBodo
openStream ¢ URL class. TIpdyuatt ankdg mpocOéoape ed®d 1dwaitepa yioo to HTTP
evolqueca Pripato yio kKahdtepo €heyxo Tov Webserver, mévto péoca 6t0 TPOTOKOALO
HTTP. H mAéov kowotumn Swdikacio yio Evav client cav andppora Tov Pripatog (y) sivar
N mapovoiaon piog exotpapeiong oelidog .html (nepintmon web browsing). @a ddoovue
pUOVo €va YopaKTNPIGTIKO TapAdetyla, KabOGoV o1 SuvaTOTNTES KOl TEPITTMOGELS £ivol TOAD
EKTETAUEVEC.

import java.io.*;  // This program connects to an URL and displays the response header data
import java.net.*; // and the first 10 lines of the requested data. Supply on the command line the URL and
import java.util.*; // an optional username and password (HTTP basic authentication).
public class GETwithURL
{ public static void main(String[] args)
{try
{ String urIName;

urlName = args[0];

URL url = new URL(urlName);

URLConnection mycon = url.openConnection();

mycon.connect();

I/ print header fields, i.e. the 'keys' (names) with their string values

/I until a key returns a null value

intn=1; String key;

while ((key = mycon.getHeaderFieldKey(n)) !'=null)

{ String value = mycon.getHeaderField(n);

System.out.printin("The Key ™ + key + " has value ™" + value + ""); n++; }
System.out.printIn(*"----- Showing the getMethods of the mycon obj ----- ");
System.out.printIin("getContentType: " + mycon.getContentType());
System.out.printin("getContentLength: " + mycon.getContentLength());
System.out.printIin("getContentEncoding: " + mycon.getContentEncoding());
System.out.printin("getDate: " + mycon.getDate());
System.out.printin(""getExpiration: " + mycon.getExpiration());
System.out.printin("getLastModifed: " + mycon.getLastModified());
System.out.printIn(*'---------- ");

BufferedReader in = new BufferedReader(new
InputStreamReader(mycon.getinputStream()));
String line; n=1, [/ print first ten lines of contents
while ((line = in.readLine()) '= null && n <= 10)
{ System.out.printin(line); n++; }
if (line !=null) System.out.printin(". . .");
} catch (IOException exception) { exception.printStackTrace(); }
}
}
Koodwag 3.1. Awyeipion tov GET péow URLConnection
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Aoxiudlope tov Tapamdve kddika didovtag o embountdo URL otnv command line, m.y.
java GETwithURL "file:///d:/...]..." (mepimtmon Tomikov apyeiov)

Yav myn mAnpoeopioc dokipdlovpe omowadnmote amd T meputwoel; URL, movu
yvopicope mo mave (http:, ftp:, file:). Me to mapamdved TPOYPULUN TVTOVOLE TPMTA TO
nedio (Gvopa Ko TUN) NG EMKEPAAIONG TOV UNVOUOTOC TTOV EMIGTPEPETOL, UETA EEAYOUE
emMAEYUEVT TANPOQOPioL OO TNV EMKEPOAIdO Kol TEAOG TURTOVOVUE TIG TPAOTEG OEKA
yYpoppéG Tov ompatog. Otdnmote eivan keipevo (text) eppaviletor xopic TpoPAnua. Me to
napomdve onpeio (P) dev acyorlodpoote. Agv yperaletar €dd (oto GET), kabdcov ot Tipég
nov Bétouv ta setDolnput (tue) xar setDoOutput(false) eivar on mhvto Baruéveg otov
client coav default. Awgpopetikny eivar 1 katdotaon pe to POST, to omoio tdpa Oa
eEetdoope.

Amoctol ITAnpogopiog oe Web Server ne URLConnection

Ag dovue TG O0POPOTOOVVTOL TO TOPATAV®, OTaV OV GTEAVOUE OTOV Server
napopétpoug pécw GET mpokeyévov vo pog amovinoel KOTOAANAO, OAAG O1Kn HOG
mnpogopia. Otav 1 mAnpopopion mov mpémel vo omootarel otov (web) server eivau
EKTETANEVT, €0T® Kal otV pHoper] moAkmv (evydv name/value pairs, kata@ehyope 6To
pqvope POST. H minpogopio ovth dev EVEOUATMOVETOL GTNV EMKEPAAIdO GOV TPOEKTOON
tov URL 6mwg oto GET, aAAd amoterel to copa tov pnvopatoc. Ta Prjnata tdpa otnv
mhevpad pag (client) sivau:

(o) Avorypo (mpogtolpacio) tng cVVIESNG LUE

URLConnection mycon = url.openConnection();
an’ 6mov anokT®ue to avrikeipevo mycon g Class URLConnection. Amo €dd kot mépa.
Ba amevBouvopeda Ge aVTO Yo TO TEPALTEP®

(B) Exopdlope petd v embopio pog yo pio output connection.

mycon.setDoOutput(true);
Tovto mpaktikd onpaiverl 0Tt Ba otodel ko cdpo and tov client, To omoio O mpémel va
dwPdoet o server. To copa avtd mpénel va ypagel otnv mAgvpd tov client oe éva output
stream. H mapandve péBodog kavel duvatd to emdUevo Pripa.

(y) Amod 10 oavtikeipevo mycon AoauPdvope pio pony €£600v yuo vo amooteilovpe To
oedopéva poc. Ilpokeyévov va oteilope Keipevo, yepllOUAOTE OLTAV TNV Pon GOV
PrintWriter:

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

(0) Ztéhvoue ta dedopéva oav hamel=valuel&name2=value2& xox

out.print(namel + "=" + URLEncoder.encode(valuel) + "&");

out.print(name2 + "=" + URLEncoder.encode(value2));
Ta mapoamdveo Bo amoTeEAEGOVV TO GOUO TOV UNVOUOTOG, HETO amd pio KEVN VPO KOTO
amo v emkeeaAidoa tov POST. Eniong, To pmvoua dev pmopet va goyel Tpv cupminpwbet
amoONKELVIEVO GTO avTIKEIPEVO OUL, KaBOGoV TTpémel mpdTa va vIToAoYlohel kol TomoBetn el
OTNV EMKEPOUAISN TO UNKOG TOV GMOUATOG,.

(e) Téhog Khelvope To output stream (Ot tnv cvvdeon!) pe
out.close();
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Kot avouévoue v omokplorn, thv omoio daPdlope akpipog onmg mpwv (Pua (g)). H
AmOKPLIOT] LTI OLGLUCTIKG LOG EVNUEPADVEL OV 1| TANPOQPOPio EAPON KovovikKd amd v
HePLA Tov Server. to mopandve onueio (8) KaAdyope TNy TEPITT®OoT OOV TO GO TOV
unvopatog ivat pio aAiniovyio Levymv name/value. Avty givatl 1 Tk TEpinTOON OTOV
amavtape o€ pia ‘eopua’ mov £xel Anedel Tponyovpévmc, Katd maoao mbavotnta pe GET.
Oleg o1 amavTioelc/emAoyEg LaG GLYKEVIPOVOVTOL Gov TéTot (evyn (dvopa mopaptéTpov
KOL T TOL TANKTPOAOYNGOLE YLl OVTN) KOl ATOTEAOVV TO cOUa Tov pnvopotog POST.
AMN mepintmon ypriong tov POST sivar 6tav otédvope mepieydpevo (16ToceAda o
avaptnon) otov Web server.

["a va dovpe Kot TIG dV0 TEPUTTDOGELS, TPEMEL TMPU VO GTPOUPOVUE GTOV SEIVEr.

4. H ITAevpa Tov Server

H Java 6noc kot dAleg YAMGGES TPOYPOUUOTIGHOD YLl TO OOOIKTVO VIEIGEPYOVTAL GTO
nepiPdirov web kot otov client (web client) kot otov server (web server). O web client
amokaAeitar ko thin client. Okec o1 Papiéc epyaoiec (avaltnon mAnpoeopidv oe PAcels,
eKTEAEOT] NG AoYikNg piog epappoyng, KAm.) petatonilovtal otov server. O server eivou
vrepovvoro tov Web server. O web server givotl avtog mov emikovmvel pe tovg web clients
Kato omd 1o mepiPdAlov web mod efetdlope €dmd, evd O SErver, g vreEPGHVONO,
TeEPOUPAVEL LE CLYKEVIPOTIKO TPOMO TNV  EKTEAECT] TOV VTOAOIT®V  OvoyKoiwv
OdKAGIOV oL eVOEIKTIKA avaeépOnkav. Elvar a&lomepiepyo 611 10 dradiktvo mpodyst
TEMKE pio GLUYKEVIPOTIKY AVIUETOTION. AVTL Y10 KOTOVOUN TOV OlEPYOCLDV, HETOTOTILEL
v TAgloyneio Toug otov server. Ev 1o0tolg to onpovtikd mAEoVEKTNHO TOV £XEL TAEOV
edpatwbei, eivor n amlodotevon kat yevikevon tov client. Ovolactikd £xope vo Kavoue
Kupiog pe Tovg dvo emkpatioavteg browsers (Internet Explorer kot Netscape), ot omoiot
pudAota Exovv Kot oyeddv to, idto yopaktnprotikd. To mpmtékoiro HTTP, o browser kot
ot mark up yhwooeg HTML, XML omotehodv TeMKE TNV TOyKOGUIOG 0modekTh BAon Tov
dwtvakoV poypappaticpov. Me 1o HTTP petagépope v minpogopio kot pdAicto vd
v popen oceAidov amotelovpévev and  yapoktinpes (ASCII). Méoca oe avtég
nepucheiovtal tor TAVTO (YOPOKTNPES, KEIUEVO TOALUEC®V, KMOKAG TPos ekTéAeon). O
TEMKOG Kol HOVOG OmOdEKTNG €ivatl 0 DrOWSEr ¢ moyKOGHIO, U0V TOPOLGINGNG GTOV
¥PNoT KabmdG Kot GLAAOYNG TV avTpdce®y Tov. o OAa avtd datifevion dapopeg
TEYVIKEG MOGEIC GTNV TAEVPA TOL SErVer (ototikég oelideg .html, servlets, dvvapukég oelideg
JSP, ASP, kAm), aAld M cvykekplpévn cuvelopopd e Java eivor kot yio tov client (ta
applets) kot yw tov server (ta servlets). To applet sivor kddKog mov KoTOANYEL
evoopatopévog oe HTML ocehida yio extéheon otov client. To servlet mpooceéper v
duvatodTNTo  OAANAETIOpAONG T®V  AEITOVPYLOV OTOV  Server oOppove pe 0o
avTOAAGGGOVTOL e TOV browser.

To Servlet

O\a ta. servlets (mov dwatifevion péow eite g GenericServlet class eite g HttpServlet
class) mpénet vo mparypatomotovy to Servlet interface (dnA. mpémel va TpayLoTomTolovy OAEg
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™ nebddovg mov opilovian oe owtd). Oho avtd mepiéyovtar oto javax.servlet ko
javax.servlet.http packages tg Java. Idwitepa to HttpServlet opilel exeiveg tig pebddovg
kou interfaces mov emtpémovv otov Web Server vo aviomokpivetal otnv oAAnAenidpoon pe
tov web client (browser) péoo tov mpwtokdAiov http, dnA. ovclaotikd vo pmopel va
avipetonilel v aeiEn tov unvoudtov GET kot POST. EE avtov ovoudleton xor HTTP
server. To Servlet interface tov GenericServlet éyer tic e€ng pebddovc:  H void
init(ServletConfig config) kaAeitoar avtdpoto amd Tov SErver, o omoiog dNUIOVPYEL Kat TO
avtikeipevo ServletConfig mov mepiéyel mapapétpovg apywonoinong. Me v pébodo
getServletConfig() avaktdtor npdofacn oTIC TAPAUETPOVS OWTEG, TOL EVIACOOVIOL OTO
emotpepopevo avtikeipevo ServletConfig. Me v getServletinfo() emotpépetan £va String
Ue S1apopeg TANPOPOpics Yo To dnuovpynév servilet (exddtng Tov, Version, kKAm) Kot e
v void destroy() kabapiletar to servlet amd tov server. To meplocOTEPO OUWOS EVOLAPEPOV
v Vv kat’ eEoynv Asrtovpyio kat xpromn tov servlet, éxein
void service (ServletRequest request, ServletResponse response)

E&g1d1kevovtog to mopomave interfaces, n HitpServlet class eyyevag dakpiver Tig artoelg
GET ot POST tov mpwtokdArlov HTTP péom tov duvatottov moAvpopeiopon g Java.
‘Etot pog katapdaver otov server pia aitnon GET 11 POST tov client, dnpovpyovvrat to
dvo avtikeipevo httpServietRequest kot httpServietResponse kot xodeiton 1 puéBodog
service, n onoia pe TV o€lpd ™C Korel, avaloyo pe to av katépbace GET 1} POST, v
uébodo doGet 1} doPost. Avtég eivar pébodor tng HttpServlet class kot cuvurapyovv pali
pe GAAeC oyeTikég Kot TapOUOLES, HE Tig omoieg dgv Ba aoyoinbovue mepartépm (doDelete,
doOptions, doPut, doTrace). Ot doGet ka1 doPost Aappdvovv cav opicuata ta opicpoto
httpServletRequest request kot httpServletResponse response g untépag tovg, dnA g
uebodov service. O mpoypoppatiCov oe mepiBariov servlets dev £xet telkd Tapd vo, yphyet
T dkég Tov ekdodoelc Yoo v doGet 1} v doPost (khacowkn pebodoroyio ‘method
overriding’ ¢ Java). e avtég To avrtikeipevo request pog d1abétel otidNTOTE TANPOPOPIiO
neplelye 10 unvopa (o€ EMKEPAAIDN KOl GOUM), EVO TO OVTIKEILEVO IESPONSE TPOGPEPETOL
o€ €UAEG YO VO SLOHOPPMOCOE TNV amOKPIoN HOG oav SErver. Amd avtd To avTIKEILEVO
response 6o dnuovpynOet To PRVLLLOL ATTOKPLOT|G.

Méow tov peboddwv tov aviikewévoo httpServietRequest uropodue va éyovue

- v Ty plog mapapétpov mov éxel oteidet o client ue GET f POST. Aidovtog to
6vopa name (cov String) g mMOPAUETPOL, HOG EMOTPEPETOL 1 TN TNG
getParameter(name), mdl oav String. - to 610 yivetoaw pe array amd String,
SLAAMBONV Yo ToAAEG Tapapétpoug (EBodog String[] getParameterValues( String
name)).

- Vv anapiBunon OA®V T®V OVOUATOV (X®PIS TIES) TOV TOPAUETPOV TOV UETEQEPE
10 POST. Topa 1 getParameterNames() emiotpépet évo. Enumeration.

- O\ oo cookies mov amoOnkedvel o client, cav array and Cookie objects (puébodog
Cookie[] getCookies()).

- 10 HttpSession object, to omoio kpatiétan ctov server. H pébodog HttpSession
getSession(boolean create), emotpépel pio avapopd o€ Evo OVTIKEILEVO SESSion.
Aidope v mapapetpo create cav false, dtav vapyet non session, aAiidg didovtog
true, artovpebo TV dnuovpyio piog session.

Me 1o cookie kot session Bo. acyoAnbovue e101KOTEPA TOPAKATO.

Méow tov pebddnv tov avtikeluévou httpServletResponse, propodpe
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- vo avoifovpe éva stream e£000v, OTOTE YPAPOVTAG KATOTV GE OVTO, AVOAUUPAVEL O
server v amootol] TtV ypagéviov otov client. H  ServerOutputStream
getOutputStream() otidyver éva byte-based, evd n  PrintWriter getWriter() éva
character-based stream &£06d0v. Zyetikog givat kat 0 optopudg Tov tomov katd MIME,
Tov omoiov mpémet vo. uabet o browser tov client yio va Tpocapudcel v epuedavion.
"Etot pe v pébodo void setContentType (String type) opilope tov T0T0, LE TO GLYVY
nepintmon 1o type = “text/html”.

- va tpocBécovpe éva cookie, to omoio Oa katapOdcel otov client yio amobfkevon
Tave oty emtkepaiida tov HTTP response. Aidoue éva. Cookie object pe v uébodo
void addCookie(Cookie cookie).

H mopaxdro class enexteivel tnv HttpServlet npoypappatiCoviag v doGet coppmva pe
11§ emBopieg pag. Evo . doGet g apykng HttpServlet dev kavet timote dAlo and to va
avtamokpivetor oto GET request tov http pe v évéeién BAD_REQUEST() cav
amivinon, €0® v PAEmope Vo amooTéAAEL ypnoiun mAnpogopio. Todto emitvyydveTot
UEG® TOV AVTIKEWEVOD response mov dnimveton wg HitpServletResponse, dni. g avtd mov
anortel cov mapdapetpo n doGet.

import javax.servlet.*;
import javax.servlet.http.*;
import java.io.*;

public class HTTPGetServlet extends HttpServlet {
public void doGet (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException

{
PrintWriter output;

response.setContentType ("text/html") ;
output = response.getWriter() ;

StringBuffer buf = new StringBuffer() ;

buf.append( "<HTML><HEAD><TITLE>\n") ; // write here line-by-line the html for the desired page
buf.append( "A simple servlet example\n™) ;

buf.append( "</TITLE></HEAD><BODY>\n") ;

buf.append( "<H1>Welcome to servlets I</H1>\n") ;

buf.append( "</BODY></HTML>") ; /l end of desired page

output.println (buf.toString()) ;

output.close (); // PrintWriter stream closed->buffer is flashed to client !!!

K®dwag 4.1. To HTTPGetServlet, cov otoiyeiddeg serviet

Me v pébodo setContentType opilope cav text/html tov tomo g amdvinong pog (o
Yvootdc tomog tov MIME). Katémv n avagopd output opiletor cav pio avagopd oe
avtikeipevo PrintWriter, éva avtikeipevo g Java (néca 6to java.io), mov cuumepLpépeton
GOV EKTUTTOTNG, OEYETAL ONANOT GEIPLUKA d1000)1KOVS YapakTpes. Eva tétoto avtikeipevo
oumg pog dabétel ek kataokevng kot to HttpServietResponse: pe v pébodo getWriter
pog emotpéeel po. avaeopd (reference) oe avtd v omoia tavtilope pe v OIKN Uag

24 om6 154



output . Amd kel kot PO, UTOPOLUE Vo KAVOUE [e To OUtput dco pog emtpénel n Java
(append — mpocbnkn «kewévov, printin — ‘ektdomoon ypouung’, close (). Ola
aVTIGTOLYOVVTOL aLTONATO £0M Oyt PePaing oe TPAYUOTIKT EKTOTWON, OALL GE OTOGTOAN
npog Tov web client tov cuppod tov yapaktpov péow piag andkpiong (response). Xtnv
OVLYKEKPIUEVT TIEPITTMGT 0 GLPUOC Elvan aVTOG 0 omoiog w¢ oedida. html 6o eppavicdei and
tov browser. Tehkd m wAfon g uebddov doGet evoc oaviikeyévov g class
HTTPGetServlet, 8o mpokaiécel v guedvion ™G ovykekplpuévng oeiidag html otnv
006vn tov web client.

YVVORTIKA, Tl TETOYOUE PE TOV TOpomave Kmdwka; Opicape to Tt O kdver o web server
otav AapPaver GET. H dovAeld péypic edm &ywve yapig (o) otnv apyikn £YKATACTOCT TOV
servlet otov web server (dev eEnynonke) (B) oTic TPOTPOYPOUUATIGUEVEG SVVOTOTNTEG OAWDV
Tov aviikewévov tov class  GenericServlet kou HttpServiet xar (y) otig mpdohetec
duvatdtnteg mov  mpoypaupotioaps Katd tov  Okd pog  oxedwwoud g class
HTTPGetServlet.

H 6An yprion tov servlet givar va otélvel ypauu mpog ypouur, He eVioTe YIAMASES
Sradoykéc ypappég println, ty celida .html otov browser. BeBaing oe emdeypéva onueia
pumopel 0 KOdKag vo dtapopomotel v €€000 0T, £TOL MOTE VO EXOUE TIG AEYOUEVEG
duvapkég oeidec. TIAVTMG TOPOUEVEL GOV YEVIKO YOPOUKTNPIOTIKO TV Servlets to yeyovog
OTL TPOKELTOL Y10 KOSIKA GTOV 0Toio o€ peydho Pabud elvar anhd eveopatopévn n HTML.

[ voL TPOKAAEGOLLE TNV EUOAVIOT TNG TOPATAV® GEAMSAG, KTUTALE TOTIKG e Tov browser
http://localhost:8080/<xdroi0 dvoua mov odnyei aro HTTPGetServiet>

mov mpoodiopiler 10 mpwtokorro (http), To pnyxdvnuo (edd localhost) omov eivan

gykateotnuévog o server, tnv moAn 8080 6mov o web server avouével aitioelg (request)

tov client, ko kérwog Tov amodéktny HTTPGetServlet. BeBaimg dev Oa yivel timote av dev

epovticoue Tdpa va Palope Tov kKmdke tov Serviet mov dnuovpynocape otov server, pali

pe TV emmAéov mAnpoopio mov oyetiletan pe avTodv.

To Servlet péoa otov Server

H napoaxdto dtodwasio omockonel 6To vo OOCEL GTOV SEIVEr TV TANPoPopia Yo TO TMG
Oa katevBovel Tic artioelg tov client oto KoTtdAnia apyeio 1 Sladikacieg mov givol
gykateotnuéveg péco tov. Ewdwdtepa yioo o servlets, vmdpyer pio mpokabopiopévn
OPYLTEKTOVIKY oV omokoAeitar Servlet container. Avt cvvumdpyel HEGO GTNV YEVIKA
OPYLTEKTOVIKT TOL EKAGTOTE SErVer kot ed® Ba meptypayope v mepintmon tov Tomeat. O
Tomcat givar, peta&d tov dAlov, évag servlet container, dniadn éva nepiaiiov péca omd
T0 omoio extiBevtal 610 SdIKTLO OCH EKTEAODV T SAPOPA amd ALTOV PLAOEEVOLLEVA
servlets. Tovto axpPadg Oa dovpe gvbiG apéomg. O Tomceat tpéyel o€ Eva mePPArAOV VO
kowvov web 1§ HTTP server, otnv cvykekpiuévn nepintoon tov Apache. Avtdc cuvomdpyet
AL dgV QOIVETOL OTO TAPOKAT®, KAOOGOV 0GYOAEITOL GTO VO JEXETAL KOL VO, OTOCTEAAEL
HTTP unvopoarta, tepinov énmg yvopicaue mo wveo. O Tomcat (ka1 o Apache) Eexwvad /
otopatd pe to batch file startup / shutdown péca oto C:\jakarta-tomcat-3.3.2\bin.

Onwg Oa dovue pio epappoyn web mépav tov kddwa (class file) tov servlet, mepiropfaver

ovvnBwg kot AL couTAnpouatikd apyeio. Ola avtd amotedovv évav katdAioyo (dir) pe
npokafopiopévn doun, To omoiov oty epintmon pog ovopdlovpe myServletDir. ‘Eyet tv
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TOPOKATO OO kol tomobeteiton mavro (Omwg kot KAOe GAAN mopdAAnio exteBetpévn
epapuoyn) katw omd to webapps tov Tomcat. Ta TAaylootd givol SIKES LG OVOUAGIES,
eved to O0pBur eivon ovopata mov avayvopilovior €tor and tov Tomcat. Kot’ apynv
QOPTOVOLE OTOLOONTOTE 6TaTIKO apyeio (m.y. index.html, mytest.html 1 axoun test.txt,
KAT.) KaT® amod 10 folder myServletDir, oA C:\jakarta-tomcat-
3.3.2\webapps\myServletDir\test.txt ka1t 10 PAEmope amd TOV  browser ue
http://localhost:8080/myServletDir/test.txt. Ewdwd 1o index.html  eppaviletar  av
npocdiopicope povo http://localhost:8080/myServietDir (n default cedida g epappoyng
pag). Avtn eivon n amhovotepn epyacio kabs web server.
myServletDir
index.html
mytest.html
WEB-INF
web.xml
classes
HTTPGetServlet.class
lib
other.jar
other_directories

Yypa 4.1. O katdioyog myServietDir g epappoyng pésa otov Server
(dir Tov Tomcat, KdT® omd TO OTOI0 KPEUAPE AVTAY KoL GAAES EQPOPUOYES Eivar TO
C:\jakarta-tomcat-3.3.2\webapps)

Topa torobetodpe v petoyrottiopévn class tov servlet pag copemvo pe 10 ToPOTAVED
LOVOTATL:

C:\jakarta-tomcat-3.3.2\webapps\myServletDir\WEB-INF\classes\ HTTPGetServlet.class
Xpetaletor opmg kot évag Aeyopevog Deployment Descriptor (DD), o omoiog kaAeiton
navta web.xml, mévto kdto and to folder WEB-INF. Eivar cg popen .xml kot diver 0OAeg
TIC OOUTOVUEVES OVTIGTOYNOELG LETOED TOV OVOUATOC TNG ‘€EPAPUOYNS’, TOL OVOLOTOG TTOV
M €QOPUOYN 0VTN gival Yoot Kot TpocPdciun amd Toug browsers kot Tov ovOUATog Tov
apyeiov (edd java class), to omoio v ekteAel. Avtd eivon kot To. A LOTA oTOLYEIN, TO!
omoio. kKo Bo dovpe €d®. Ymdpyovv kor TAUTOAAG GAAQ, oyetwkd pe tnv £kBeom
(deployment) ¢ ‘epappoyng’ oto dadiktvo. o va avayvopiletor Aowmdv to serviet pog
Tape Ko dapopemvops to apyeio web.xml wg e€ng (to editing pe Notepad kot petd
anobnkevon oav ‘All Files’ ko mpoéktaon .xml)

<?xml version="1.0" encoding="1S0O-8859-1"?>
<l-- Copyright 1999-2004 The Apache Software Foundation ... -->

<IDOCTYPE web-app
PUBLIC "-//Sun Microsystems, Inc.//DTD Web Application 2.2//EN"
"http://java.sun.com/j2ee/dtds/web-app_2_2.dtd">

<!-- web-app element was originally found empty - the following are additions
for the demonstration of HTTPGetServlet -->
<web-app>
<servlet> <!-- the following name will refer to the sepecified class -->
<servlet-name>ServletDemo</servlet-name>
<servlet-class>HT TPGetServlet</servlet-class>
</servlet>
<servlet-mapping><!-- the following (same) name will be called as the specified url patttern -->
so hitting http://localhost:8080/myServletDir/firstServletDemo/* (any thing) -->
will lead to HTTPGetServlet  -->
<servlet-name>ServletDemo</servlet-name>
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<url-pattern>/firstServletDemo/*</url-pattern>
</servlet-mapping>
</web-app>

Yympa 4.2. To web.xml cav Deployment Descriptor tng HTTPGetServlet.class

H evduwpépovoa mAnpogopia eivar avt) tov ototyeiov servlet-name, servlet-class kou url-
pattern, To omoio ka1 kabopilovv T Tapandve avtictoynoels. Méosa oto apysio web.xml
0 GLVOETIKOG KpiKkog glvar To otolyeio Servlet-name mod tov ddcape gueic v avbaipe
T ServletDemo. Avtd péoa oto otoryeio servlet cuvdéeton pe tov kddika (to servlet-
class), evd 1o 1810, ybpv Tov eEmTEPIKOD KOGUOV, cLVOEETAL LEGO 6TO Serviet-mapping pe
1o url-pattern. Me v mAnpogopia ot pnopei va ektebel (deployed) n epoappoyn mov
extelel o servlet eivar. Enkdvovpe tov Tomcat, ktumape omd tov browser tov localhost,
Bopa 8080, to yevikd apyeio To omoio mepikAgiet OAN TV gpoppoyn pag (myServietDir),
™V ovopocio ™G epoppoyns pog oto Swdiktvo (firstServietDemo) ko timote (M
otwdNmote) péca Ge T, Kot pog epeovifetar n 6eAida moH dNUovPYNcE 0 KMOKAS TOV
servlet, 6mog tov yphyoue mwo mwive. Ilpogpavdg o Tomcat ypnoyomoince TIg
OVTIGTOYNGES 7OV emonubvape ywoo va yivet 1 oovAewd. O eEmtepikdc kdopog (to
owdiktvo) PAEmer 6An v doun péxpt to WEB-INF, avtod pn cvumepilapfavopévou.
Ewwotepa o kmdwkag (HTTPGetServlet.class) dev aivetor, mapd povov KaAgitol pe To
alias mov kaBopicape oto web.xml (firstServletDemo).

Ta 6co Kdvape mopomOved HTOPOVV Vo Yivouv COUP®VE HE Hio. TPOTLITOTOUEVN
vevikevon. H yevikn 18éa eivor 6t to folder webapps pe to mepieyopevd tov eivan
npocPhoipo and To dadiktvo kot meplEyel aliovg kotaldyoug (folders) pe spappoyég web.
Méoa oe kabepio and avtég £youe otoTikég oeaideg, aAdd Yo to WEB-INF, mov mepiéyet
oA o0 gidape To TAvm, Kot exiong Tovg vrokataAdyovg lib kou other_directories ce mo
e€eMypuéveg neputtdoeic. Kabe mondi tov webapps sivar Aoumdv avtévopo Kot 1 Kovovikn
dwdikooio emttpénel v sloaymyn tov oav opyeio .war (Web Application Archive -
WAR). Avtd eivorl kdtt avaloyo pe ta .jar tng Java, omi. 6An 1 dopf| TOL TOPOTAVED
oyfuotog 2.5 cvumieopévn o Eva povadikd apyeio. Tétoro myServietDir.war uropodue va
KOTOOKEVOAGOLE LLE TNV EVTIOAN
jar cvfM myServletDir.war WEB-INF index.html test.text

ekodopevn péca and to myServletDir. To katackevacOév myServletDir.war torofetodpe
péco oto webapps. O Tomcat, kaBdc oNKOVETOL, EXEKTEIVEL AVTOUATA OGO TETOLNL OPYEID
war Bpet kGto and to Wwebapps kar dnpovpyel to ido0 dir mov eugic @ridoue
‘yewpokivnta’. Mmopovpe va  aviuapofdiovpe  ©oto  onueio  avtd T  GAAEG
TPOEYKUTEGTNUEVES EQapPLOYES Tov Tomcat, dnA. ta dir apyeioc ROOT, admin, examples,
soap, pe ta avtiotoryo .war apyeia, omd ta omoia wponAbav. o va dodue v ecmwTePKn
doun TV TEAELTOIOV OmAd To KTUTAUE dVO Popég. Mmopolpe va Bewpnoope €va T€T010
apyeio .war cav avtévoun ovtotnta mov mpoyuatonmolel pio epapuoyn web kot otov
tonobet0el péca otov katdloyo webapps kdbe servlet container kot oyt povo Tov Tomeat.

Ta servlets gilo&evoivtor kot extifevtor KoTd oty apyltektovikny Tov servlet container
(edd Tomcat) péoa oe évav  server (edd kpoppévog Apache). O container, 6mog gidape,
glva évag TpOTOg POPUAAGLOV TNG GXECNG TOV AVESOPTITOV KMAKO TOV AVTIIUETOTILEL TNG
artioelg tov client péoo oto mepPdAlov tov yevikdtepov Web server. O @opUOMGHOG
avTog givor yevikd amodektdg Kot £tol o 1010 apyeio WAR, umopolpe vo to Tapope Ko vo
10 Tpé&ope Kamov extdc Tomcat. Ta servlets otnv ovoia dev eivor mopd classes g Java.
‘Exovv 10 mpotépnua va elval o€ €ToOTNTO TNV VAN, evOom ‘Tp€xel’ o Tomcat. Aev
QopTOVOVTOL NAdN TV oTyun mov Kotoeddavel Eva punqvopo omd tov client. Avtd divet
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KA ypovikn amoxkpion. Emedn pévouv cuveymg evepyd pumopodv va kpatnbetl péco toug
™V TANPOoeopia TOH dNUIOLPYHONKE KATA TNV aTOKPION TPOG EVOL VUL KoL LETE TNV
ocvumAnpwon tov kukhov request (ue GET 1} POST) — response. Avtdg givar évag tpomog va
amoktnoope State (dnA. dvvatodtta ‘uvAung’) mveo and to Stateless HTTP. AlAlov tpdmo
Ba dovpe Topakdtom pe o cookies. To Paoikd peloviéktnuo twv serviets sivar ebkolo va 1o
doVE aKOUN Kol 6TO OmAOTKO Tapddetypd pog. Av pog (nbet va aAla&ope 1o eAdyioto
UECO OTNV 1OTOGEAIDO OV TOPAYEL KOl OMOCTEAAEL, YPEGleTon VAL LETAYAMTTION TNG
HTTPGetServlet.class, emavadnuovpyio tov apyeiov .war (to omoio dvvatdov va
neplapPdvel ko Taumorlio dAleg classses), emavatonobitnon tov otov Server. Avtd kot
dAL0 oYETIKA KAVOUV SVGKOAT TNV aVATTLEN KOl EAEYYO TOAVTAOK®V EPaproy®v. O KOP1og
AMdyog elvar OtL OA M AOYIKY| TNG E€POPUOYNG KOl Ol OOUES TV OgdouEVmV  givar
TEPMAEYUEVO LE OAEC TIG AEMTOUEPELES TNG TOPOVGiaoTG, HEGH oToV 1010 Kddwka. To
HTML statements evpickovtol coav opicpata yAMAO®V €VIOADV EKTUTTMOONG, OTMG Ol
uébodot append g StringBuffer class, 1| ka1 1 println g PrintWriter (BA. Kddwa 4.1).

Téhog molAG servlets, uésa otov koo serviet container kot to kabéva €e1dikevpévo yia. vol
ATOVTA TIC SLUPOPETIKES SVVATEG AUTNHGELS, amoTeEAOVV pio epappoyn web (web application).
Boowod yopakmpiotikd elvar, 6Tt yopig gueic vo kdvope timota, t0 TEPPAALOV 0VTO
avTIHETOTICEL TOAMOTAEC KANoELS amd moAlovg clients Tpog tnv id1a vanpesio GLYYPOVOGS.
Yy nepintoon pag edm, ToHTo emttuyydvetar pe to multi threading tng Java.

Xpnion Cookies ko Sessions

Ag do0pE K0T apyNV TOVG TPOTOVG OTOCTOANG OUTNCEWV UE TO EKAGTOTE OEGOUEVA TOVG
and tov client otov server. Avtod yiveton pe v evooudtoon otoyeiov GUI (to Aeydueva
controls) oe omoladnmote oelida .html. Anuovpyodue v mopakdto oceiido pe Notepad
ko v covovpe oav MyClientPage.html (emioyn “All Files’, exéxtaon .html). Metd v
KTLTApE 000 POpPEG Ko PAETOLLE TL EpPavileL.

<I-- A form for selection of user choices (inputted data to be sent by GET)
two text boxes, three radio buttons; , submit and reset buttons. -->

<HTML>

<HEAD> <TITLE>A form to be filled in and submitted </TITLE> </HEAD>

<BODY>

<FORM ACTION="http://localhost:8080/somewhere” METHOD="GET">

<INPUT TYPE="text" NAME="firstName" > Put your name<BR>
<INPUT TYPE="text" NAME="lastName" > ... and surname<BR>
<STRONG>Select the Continent of your Destination:<br></STRONG>
<PRE>
<INPUT TYPE="radio" NAME="continent" VALUE="Europe">check here for Europe<BR>
<INPUT TYPE="radio" NAME="continent" VALUE="Asia">check here for Asia<BR>
<INPUT TYPE="radio" NAME="continent" VALUE="America" CHECKED>check here for

America<BR>
</PRE>
<INPUT TYPE="submit" VALUE="Submit">
<INPUT TYPE="reset"> </P>

</FORM>
</BODY>
</HTML>

Yyqpa 4.3. (Etatikn) ZeAida / Popua otov browser
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Avtiv v celMda v avtilappdvetor ortolocdnTote Kowvog browser, o onoiog eppavilet
Kot To oyetikd otoreia GUI. EmmAéov o browser, coupoppovuevoc pe v mopduetpo
METHOD="GET” 11 “POST”, amooctéliel pe matmuo tov ‘Submit’ ta dedopéva g
EMAOYNG Hog avoroyme, dnA. pue upvopa. GET 13 POST. O mpoopiopdc sivar n tipn cov url
¢ mopapétpov ACTION. Tlpdkertan yuo pion "@Oppa’, 1 0moio OLGLUCTIKA GLAAEYEL KOt
AOGTEMAEL TIG EMAOYEG TOV KOO UEVOL Umpootd otov browser. Agv éyoue axoun povticst
Ylo. TNV VTOJ0YN TNG OTN HEPLE TOL Server, aAAd ev tohTolg PAETOUE VO KOOIKOTOLOVLVTOL
Katd 10 Yvootd oto GET ot tiuég mov €dmwoe o yprote. H oehida 1 10w eivon ototikn
aKkou”n Kot ov €yl KatePel apykd and kdmolov server. Agv €xel onpiovpynbei dvvopikd
amd KOO0 TPOYPOUUN Ko oav @Opua eivan mévta 1 idw. Me avtiv Ba eEnynoovpe ta
cookies kat sessions. Xe avtifeon e aVTAV 1 GTOYEIDOING ‘POpUA” TOV ONULOVPYNOOUE Kot
emdei&ape pe 1o HTTPGetServlet eivar duvapikn. Anpiovpynonke omd kdmoto mpodypappLo
(owtd tov servlet) mov étpefe otov server, to omoio kdAMoTo Oo pmopovoe vo. TNV
dwpoponotel avéroya pe ta dedopéva Tov TEPPAALOVTOG (T.). TPONYOVUEVES EMAOYEG TOV
YPNOTN, KAT).

Cookies

Ta cookies givor TAnpo@opio Tov o Server pumopel va amodnkedoel otov dioko tov client. H
TANPOPOPiO. TAPAUEVEL TPOGPRAGIUN amd TOV SErver yio KAmowo ypovo Kol KAT® omod
oplopéveg cuvinkes. 'Etotl évag server pmopei, efumnpetdvtog peydro apbud clients, va
ocuvumepleEPETOL oToV Kabéva pe erappd egedikevuévo tpomo, ywpic o 1010 0 Server va
elvar voypewpévog va dratnpet éva tepdotio 0yko mAnpopopiag. Tvmkn mepintmon eivan
OTOV EMOKENTONAOTE io 10TOGEMOO TNV EmOUEVT MUéEPa Kat BAETOUE oty va Bopdrton Tig
emA0Yég mov kévape v mponyovuévn. H minpoeopia avt) dev kpathdnke otov Server,
aAAG otov 110 tov dwkd pog client. Eivar alwote ypioun uévov 4tav 0 GUYKEKPLUEVOS
client, emavacuvoedn| otov id1o server.

IMopandve  €idape 11 peBddovg tov  aviikewévov  httpServietRequest ko
HttpServletResponse. OAn n oyetillOuevn TANPOPOPIO. TAVED GTNV YPOUUN UETAPEPETAL
oV emKke@oAida Tov unvopdtov HTTP otav mpokertan yio GET kot 610 copa dtav
npokertar yioo POST. Ztov mopakdto kddwka CookieServlet, o server dmuovpyel éva
cookie otov client, to omoio petd AoapPaver v Gyiv. OAa ta cookies amootéAlovtal omd
tov client wico otov server péoa oe kabe GET mpog tov ovykekpuévo Server, amnd tov
omoio &yovv apywud mpoéAbet. Tlpaktikd dnAadn vrevhupilel og k4B evkaipio GTOV SErver:
oe guéva, ocav client, eiyec oteilel oe mponyoduevn cHVdeon oLTAV TV TANPOPOpia.
BePaimng ta cookies dev umopodv va cuocmpebovtal cuveyms pécsa otov client. Zvvnbwg
ofnvovtal oduP®vo. pe pio ekmvon ypovov (timeout) yio 1o kabéva, oAAG Kot pe GAAOVG
TPOTOLC.

/I Setting and Retrieving Cookies
import javax.servlet.*;

import javax.servlet.http.*;
import java.io.*;

public class CookieServlet extends HttpServlet {

private String names[] = { "Europe", "Asia", "America", "Africa" };
private String cities[] = { "Athens and Rome", "Peking and Amman", "New York", "Cairo" };
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public void doPost( HttpServletRequest request, /l reaction to the reception of POST
HttpServletResponse response ) throws ServletException, IOException
{

PrintWriter output;

String conti = request.getParameter( "continent" ); // choice made will be sent back to client
Cookie ¢ = new Cookie( conti, getCities( conti ) ); //to be stored theree as a cookie
c.setMaxAge( 120 ); // seconds until cookie removed

response.addCookie( ¢ ); // must preceede getWriter

response.setContentType( "text/html" );

output = response.getWriter();

/l send HTML page to client

output.printin( "<HTML><HEAD><TITLE>");
output.printin( "Cookies" );

output.printin( "</TITLE></HEAD><BODY>");
output.printin( "<P>Welcome to Cookies!<BR>");
output.printin( "<P>");

output.printin( conti );

output.printin( " is an interesting continent ! );
output.printin( "</BODY></HTML>");
output.close (); // close stream

public void doGet( HttpServletRequest request, /I reaction to the reception of GET
HttpServletResponse response )
throws ServletException, IOException

PrintWriter output;
Cookie cookies[];

cookies = request.getCookies(); // get client's cookies

response.setContentType( "text/html™ );
output = response.getWriter();

output.printin( "<HTML><HEAD><TITLE>");
output.printin( "Cookie with cities has been read !" );
output.printin( "</TITLE></HEAD><BODY>");

if (cookies.length 1=0) { /l many cookies !!
output.printin( "<H1>Recommended Destinations</H1>");
/I get the name of each cookie
for (inti=0; i < cookies.length; i++)
output.printin(
"In" + cookies[ i ].getName() + " we recommend to visit "
+ cookies[ i ].getValue() + "<BR>");
}
else {
output.printin( "<H1>Sorry, no recommendation possible '</H1>" );
output.printin( "You did not select a continent or " );
output.printin( "the cookies have expired." );

¥

output.printin( "</BODY></HTML>");
output.close(); // close stream

private String getCities( String conString)
{

for (inti=0; i <names.length; ++i)
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if ( conString.equals( names[i]))
return cities[ i ];

return ""'; // no matching string found

¥
ky

Kodwkag 4.2. To CookieServlet yia enidei&n tov cookies
2T0V TOPOTAVED KOOKA

e 1 doPost dnpovpyei ko omootéddel otov client éva cookie, oto omoio amobnkevel
Yo T pEAAOV v emloyn piag nreipov, mov &ywve otov client ko eAedn otov
server ue unqvopo POST (BA. opua DestinationSelection.html tapaxdtw). ‘Epyetot
dnAadn and tov client pia mapdauetpog pe o dGvopa continent, n tun g dwfaleton
pue v pébodo getParameter (PA. péBodo doPost) tov avrtikeyévov request kot
eTudyveTonl oav cookie to (ehyog Twv strings: n Nrepog (String conti) kot to String
Tov tohewv oe vt (String mov emotpépet 1 getCities). Kabe cookie givar éva
Cebyoc ovopartog mapapéTpov / Tyung, m.y. €d® Europe= Athens and Rome. Metd
tifetar oav ypdvog Cwng tov cookie to 120sec kow to  cookie mpootiBetan
(addCookie) oto avtikeipevo response, opilovtor ta vwOAowTe GTOVXEIL TNG
EMKEPOASOC TOL uUNVOUaTOC Kot Kotd Tov ovuvidn tpémo (Sradoywcd printin)
SLHOPEOVETAL TO GO0, TNG 0moKplong. Me to output.close kieiver | por| avtr Ko
amootéMAeTaL 1| amdkpion (response). Méoa oty emke@oAida ¢ mepiiapPdveto
1o cookie. H amdkpion emPePoidvel ontikd pe v celida html otov ypnot v
EMAOYY TOV, 0AAL Kol TPOKOAEL TNV amoBfKELOT TG EMAOYNG OLTNG UEGO GTOV
dioko tov.

e otv doGet dofaletor to cookie péoa omd v emkeparido tov pnvopotog GET
nov Katépbaoe amd tov client. Einape nopomdve ot o browser ogeilet yopic GAAn
SN pag evépyelo. va oteilel otov Server, oia to COOKies molh &xel katl £xovv
poéhdel amd avtdv. Ta cookies gvpiokovior otnv emkepaAido tov GET won
e€ayovtar amd ot péoa otnv doGet pue éva request.getCookies(). And exel ko
TEPOL ONUIOVPYEITOL KaTA TO, Yoot pio véo oglida html, n omoio amootédieTon
micw oTov YpNoT.

Mo v doki TOV TOPOTAVE QTIdYVOUE Kol 600 16ToceAideq/popueg html ctov browser
pag. Kot ot dvo €xovv v 0 ta ™ eoppag, dnAadn mepiéyovv otoryeio GUI pe ta
omoio. 0 ypnotng kabopilel Tic emhoyég tov. Tnv moapakdte DestinationSelection.html
éyoue amokAeloTikn emAoyn pe kovpma ="radio" kot kovumid matiuetog yioo ="submit”
kot ="reset". OAn n Aerrovpywdmmra avtdv givor uBdvn tov (omotovdnmote !) browser.
Avtdg elvar emiong vrevbovvog va anocstéAdel Tor (ebyn OVOUATOC /TG TOV TOPAUETPOV
oy emAéyel o0 ypnotng. Avtég opilovior péoa otov .html kddika g @eopuag, Yo
napaderypa NAME="continent” VALUE="Europe". Mg mdtnua tov submit, ot emloyéc
@evyovy mpog tov server. Iloiog eivar avtdg kabopiletar pe 1o FORM ACTION= ..
Opileton emiong o Tpdémog omooToAc. Avtdg Kareitar wébodoc’, dnh. METHOD="POST"
N omv Al edépua METHOD="GET". H mpdt 0o mpokoAécel amoGTOA UNVOUATOG
POST pe 11¢ mapapétpovg oto copa tov kot kAfnon tng doPost() otov server, n aiin
amootol unvouatog GET pe tig mapapétpovg kot ta COOKieS otnv emke@oAido Tov Kot
KAnon g doGet() otov server.
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<!I-- A form for selection a of a continent. Selection to be sent by POST -->
<HTML>
<HEAD>
<TITLE>Cookie will be written in our disc</TITLE>
</HEAD>
<BODY>
<FORM ACTION="http://localhost:8080/myExamplesDir/firstCookieDemo"
METHOD="POST">
<STRONG>Select the Continent of your Destination:<br> </STRONG>
<PRE>
<INPUT TYPE="radio" NAME="continent" VALUE="Europe">check here for Europe<BR>
<INPUT TYPE="radio" NAME="continent" VALUE="Asia">check here for AsiaxBR>
<INPUT TYPE="radio" NAME="continent" VALUE="America" CHECKED>check here for
America<BR>
<INPUT TYPE="radio" NAME="continent” VALUE="Africa">check here for Africa<BR>
</PRE>
<INPUT TYPE="submit" VALUE="Submit">
<INPUT TYPE="reset"> </P>
</FORM>
</BODY>

</HTML>

Kodwkog 4.3. H @opua DestinationSelection.html pe omootodn péom POST

Yy mapakdto DestinationSelection.html o ypiotg amhd matd 1o otoyyeio submit pe
i "Recommend Cities" (ovctaotikd €66 to label ov tvrdveton Tdve oto kovumi). Avtd
npokaAel amootoln unvopatog GET. To evdwapépov £dd glvar 0Tl pésa 0TV ETIKEQOAMO
TOV amooTéLAoVTOL Kot To COoKies kot palota yopic eleis va YpayoLe TimoTa Waitepo Yo
avTo.

<!I-- Cities available from the chosen continent -->
<HTML>
<HEAD>
<TITLE>Cookie taken into Account</TITLE>
</HEAD>
<BODY>
<FORM ACTION="http://localhost:8080/myExamplesDir/firstCookieDemo"
METHOD="GET">
Press
<INPUT TYPE=submit VALUE="Recommend Cities">
for cities in your chosen continet
</FORM>
</BODY>
</HTML>

Koowog 4.4. H @oppa CitiesRecommendation.html pe anootoin péow GET

®a umopovoape va ekbBécovpe TV véa epapuoyn o€ éva terelwg aveEapTnTo KOTAAOYO
(m.x. MyCookiesDir) kGt amd to Webapps coppva pe v yvooty doun Tov ZyNUatog
4.1. Avt’ avtol mpotipdue vo ekfécovpe kar to HTTPGetServlet kot to CookieServlet podi
yw vo yvopiocope kot ovtnv v mepimtoon. Ilpog tovTo Kotaokevdlope Eva
myExamplesDir kot kéto amd avtd to index.html ko to WEB-INF. Méoa oto televtaio
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Baloue to mapakdte web.xml kou to classes, 6nov tifevrtan ko to HTTPGetServlet.class
kow 1o CookieServlet.class. To véo apyeio WAR onuovpysiton péco amnd 10
myExamplesDir ue

jar cvfM myExamplesDir.war WEB-INF index.html
kot Tifeton kbt amd to C:\jakarta-tomcat-3.3.2\webapps. To moroud HTTPGetServiet
gvepyomoteital Tpa Pe OVO TPOTOVE, KTLTMOVTOG
gite 10 véo http://localhost:8080/myExamplesDir/firstServletDemo
eite 10 TOAOLO http://localhost:8080/myServletDir/firstServlietDemo
(votifeTon Ot cVVLVTapPYoVY KAT® and to Webapps kar to myServietDir (ue to web.xml
oL Xynuatog 4.2) kot to myExamplesDir (pe to web.xml tov napaxdto Zynuatog 4.4)).
Y10 mapokdto web.xml BAémoue mhAr Tov cuvdetikd poAo Tov ototyeiov Serviet-name
peta&y tov ototyeiomv servlet kai servlet-mapping Eexwpiotd yio kdbe pio omd TIc dVO
epappoyéc (HTTPGetServlet kar CookieServlet).

<?xml version="1.0" encoding="1S0-8859-1"?>
<l--

Copyright 1999-2004 The Apache Software Foundation
>

<IDOCTYPE web-app
PUBLIC "-//Sun Microsystems, Inc.//DTD Web Application 2.2//EN"
"http://java.sun.com/j2ee/dtds/web-app_2_2.dtd">

<I-- web-app element was originally found empty - the following are additions
for the demonstration of HTTPGetServlet -->
<web-app>
<servlet> <!-- the following name will refer to the sepecified class -->
<servlet-name>ServletDemo</servlet-name>
<servlet-class>HT TPGetServlet</servlet-class>
</servlet>
<servlet> <!-- the following name will refer to the sepecified class -->
<servlet-name>CookieDemo</servlet-name>
<servlet-class>CookieServlet</servlet-class>
</servlet>

<servlet-mapping><!-- the following (same) name will called as the specified url patttern
so hitting http://localhost:8080/myExamplesDir/firstServlietDemo/* (any thing)
will lead to HTTPGetServlet -->
<servlet-name>ServletDemo</servlet-name>
<url-pattern>/firstServletDemo/*</url-pattern>
</servlet-mapping>
<servlet-mapping><!-- the following (same) name will called as the specified url patttern
so hitting http://localhost:8080/myExamplesDir/firstCookieDemo/* (any thing)
will lead to CookieServlet -->
<servlet-name>CookieDemo</servlet-name>
<url-pattern>/firstCookieDemo/*</url-pattern>
</servlet-mapping>
</web-app>

Yyua 4.4. To web.xml yia dvo epapuoyég (HTTPGetServlet.class kot
CookieServlet.class)

H yprion g nmAnpogopiag tov mopandveo web.xml and tov server otnv didpkela g
EKTELEOTG TNG €QPAPUOYNG WeED avakepaiaidvetal 6to Topoakdto Zynuo 4.5. T Adyovg
ToOTTAG N TANPoeopio. owth dev e€ayetal amd to web.xml v dpa g ektédeong. O
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server dwafaler to. web.xml o wv Towv gpapuoydv Web mov tov égovv avartedel (Oheg cav
mv myAppDir kdto omd to webapps) kotd to Startup koi evnuUEP®VEL GYETIKOVG
E0MTEPIKOVG TIVOKEG.

KdaTtw atmdé webapps tou Tomcat:

myAppDir AévovTtal Pe KoIve,
index.html EOWTEPIKO (dev Pyaivel £Ew)
mytest.html <servlet-name>

<servlet-mapping>

NEB-INE
eb.XxM¢
classes

» myAppCode.cla

<servlet-class>
\

H trponyoUuevn oehida TTou BEAOUE va PO PEPEl edw EXEl HEOQ TNG:

\* x4
7))

f

‘unxavnua’ folder kaTw atmd
oTo d10diKTUO webapps

http://localhost:8080/myAppDir/myAppDemo\\

Yympa 4.5. H yprion web.xml katd v ektéleon g epopuoyn

Kot téhog n doxwyun. IMatdpe otov browser v @opua DestinationSelection.html ko
emAéyopue po mepo. Me to submit 1 emhoyr| pog @Odvel otov Server, o omoiog v
emPePardvel. Kieivope tov browser. To ido to HTTP eivaw stateless. Potiooue /
{nmooape kdtL kol AABope TV amodKkpilon, yopic Kavéva mopapévov onuaot (state). Kot
OLmG €0® aTO dgv 1oy Vel 610TL Vdpyovv To. cookies! TTataue Aowmdv petd otov browser
mv eopuo.  CitiesRecommendation.html, n onoio poag mpookalel va ToToOUE TO KOLUT
‘Recommend Cities’. Otav 10 TOTAUE, AVOUEVIKA 0EV GTEAVOUE TIMOTO, OAAL GTO KPLOE
ndel to cookie miow otov server. ‘Etol BAémoue 1o ‘poyikd” vo ‘Boudrtol’ o server tnmv
emioyn pag yw v Nmewo. H ‘uvAun’ tov opwmg eivor otov client! Av kdvope moAlég
dwadoykée emhoyéc péow DestinationSelection.html, 6a dovpue mpdyuatt to amotélecpo
nolMov cookies. Oco kabvotepodpe to matnuo tov ‘Recommend Cities’, 1660 0o
‘Egyviovvtor’ ot emAoyEG pag, kKabmg Oa offvovtal otov client Adyw ekmvong ypdvov ta
avtictoyo cookies. Av Béhoue va dovpe kal v dafifoon twv cookies, ypnoylomolodpe
tov TCP Monitor. BeBaing mpénet 10t€ 0T1C 600 16TOGEAIDES LG VL KTUTAUE aVTOV Kot Oyt
Katevbeiov tov server. BAémope Aowmdv, O6tav m.y. emdéyoue dadoyukd America, apécmg
petd Europe kot petd kroumape to CitiesRecommendation.html,
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e uéoa otV andkpion npog 1o POST pia daitepn ypoppn tg EMKEQAAIdNG V. PEPEL
10 cookie wg:
Set-Cookie: America=New York; Expires ‘axpifng ypovoc’

e uetd
Set-Cookie: Europe=Athens and Rome; Expires ‘axpipng xpoévog’

e kot péoa oto GET pia 1daitepn ypoppn g emkeaAiong vo pépel 6vo cookies
Swywpiiopeva pe <’
Cookie: America=New York; Europe=Athens and Rome

Eivar avepo ot1 n ypion tov cookies sivarl amapoitnm yo va amoeevydel n katdAnyn
TOpWV GTOV SErVer, otav avtdg Bélel va Buopdrtar v mpoictopia g aAANAERIOPACNS TOV
pe peyaro apBpd merotdv. Ot mOpol avtol ToL SErVer GuVIGTAVTOL GE HVIUT KOl GE KOOUKOL
Yoo TV Aoy Otaxeipiong g mAnpogopiog avte. Amd v GAAN pepud, tiBeton B<pa
acPAAElG OTOV O Server, yopig kav va to yvopilope ypdoet ko dafdler TAnpopopia
otov/and tov dioko pog. Olot ot browsers didovv Tig duvatdtnteg drarypaeng twv cookies
KOl TAPOVG OTEVEPYOTOINGNG TOL UNYAVIGHOL aVTOV, OTwg e&nyeitan mopaKaTo.

Téhog o1 pia  devtepebovoso  mapatipnon. Otav  matdpe to  ‘Submit” g
DestinationSelection.html, eppaviCetol cav ‘Address’ otov browser n emBounty| dievbuvon
http://localhost:8080/myExamplesDir/firstCookieDemo
xopig timote GAho (m ¢@opua éxer POST wxor oyt GET). Otav Opwg motdpe to

‘Recommended Cities’ tn¢ CitiesRecommendation. html eppavileton
http://localhost:8080/myExamplesDir/firstCookieDemo?

To televtaio “?7° vmhpyer €d® Adyw tov GET g @oppog, SnA. yio va €6dayst v

akoAoLBia evoEYOUEVOV TOPAUETP®VY TOVL eMAEYNGAV otV Opua. Edd PePaimg dev éxope

timota, d10TL 6TV TEPITTOON 0LTH TOV POAO TOVE avaAapPdvouv To cookies.

Session

H dnuovpyia evog aviikeipnévov g class HttpSession otov web server, eivon évag
EVOAOKTIKOG TPOTOG VO KPATIETOL TANPOPOPIN GYETIKN HE TNV GVVOJ0, OAAL TV Qopd
avtn otov web server. Mg v apot aeién evog GET pmopovpe va onmpuovpyncopus
avtikeipevo g HttpSession e v uébodo request.getSession(true) (tov request object). Xe
ka0 emopevn apiEn GET, 1 id1a pébodog pe mopapetpo false, pag emotpépel mv avapopd
010 dnuovpynbév avtikeipevo. Av dniadn to mySession eivor évo avtikeipevo HttpSession
kot o valueNames éva array oo String, pe

mySession = request.getSession(false);

valueNames = mySession.getValueNames() ;
TOIPVOLE TOL OVOUATA TOV TOPOUETP®V TOL KpaTtovvTol otov Web server ota mlaicio avton
Tov session. To evdlapépov givat OTL 1 AvoEOpPd GTO OVTIKEIEVO MYSession diatnpeitot
LEC®
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€vog kol povadikov cookie, tov sessionID (ue tun évav toyoio aptBud dnpovpyodUEVO
amd ToV Server), GOUP®Va. [LE TO Topakdt® oyfua. Oco evpickovol HECH GE TEPTYPOLLLLOL

Client Server

Avorypa
bI’OWSEI’ req uest

v

Anpovpyia avt. HttpSession

Anuovpyia toyaiov aptBpov.

response pe sessionlD Start timeout
(Toyaiog ap.)

AmofOnkevon

sessionID

otV cache

tov browser

4

Avavémon timeout

request pe sessionlD

4

|
|
request pe sessionlD ‘
I
|

Avavémon timeout

Kieiowo

browser l

XMoo

sessionlD
Exmvon
timeout

Katdpynon avt. HttpSession

Yympe 4.5. H e&€én Tov session kot tov SessionlD cookie

oLVTEAODVTOL QVTONATA, EPOGOV GTO Serviet ypnowonoteitat mpoypappatictikd session. To
sessionID cookie dwatnpeiton 6yt otov dicko tov client adid otnv cache tov browser. Avtd
onuaivel 6t av Kieicovpe tov browser, ydvetor to amodnkevpuévo sessionlD kon pali pe
avto Kabe Tpdmoc avapopdc and tov client oto avrikeipevo session tov server. v pepd
TOL Server, to avtikeipevo session Ba ofnobet pe timeout (tng taéemg TV 20 Aemtdv). Apa
GUUTEPUC LOTIKAL:

- oo cookies ev yével givat {evyn OVOLOTOG/TIUNG TOPAUETPOV OV amobnKevOVTOL

otov dioko Tov client ko dtatnpovvron ekel otnv Bdor evog timeout
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- e to sessionlD cookie eivar éva Cevyog sessionlD/tvyaioc apiBudc mod
amobnkevetar otnv cache tov client kot dwatnpeitor exel Voo pPEVEL AVOIKTOG O
browser. To sessionID oamootéAAeTon ooV TOPAUETPOC 6€ KGO amooTOAY 0o TOV
client otov server yw vo umopel ovtdOG Vo GLUVOEGEL TOV Dbrowser pe tnv
oLYKeEKPIUEVN ‘cuvouidia’ (Session). Av, yioa éva GUYKEKPIUEVO OLdoTNUa, OV
épyetal Kot miAv 1 mopaueTpog avty amd tov client otov server, opfivetar otov
Server to avtikeipevo session.

To mapakdTem cvykekplUEVo Tapadetypo givor to 010 pe avtd tov Kwodwka 4.1., aild
TPOYLLOTOTOINEVO LLE SeSSIoN avti Cookies.

[/ Using Session

import javax.servlet.*;
import javax.servlet.http.*;
import java.io.*;

public class SessionServlet extends HttpServlet {
private String names[] = { "Europe", "Asia", "America", "Africa" };
private String cities[] = { "Athens and Rome", "Peking and Amman", "New York", "Cairo" };

public void doPost( HttpServletRequest request,
HttpServletResponse response )
throws ServletException, IOException
{
PrintWriter output;
String conti = request.getParameter( "continent™ );

I Replace the following 3 'cookie' lines
//Cookie ¢ = new Cookie( conti, getCities( conti ) );
/lc.setMaxAge( 120 ); // seconds until cookie removed
IIresponse.addCookie( ¢ ); // must precede getWriter
/I BY
[lcreate a new session (with arg 'true’)
HttpSession session = request.getSession(true);
session.putValue(conti, getCities( conti ));
1

response.setContentType( "text/html™ );
output = response.getWriter();

// send HTML page to client

output.printin( "<HTML><HEAD><TITLE>");
output.printin( "Session" );

output.printin( "</TITLE></HEAD><BODY>");
output.printin( "<P>Welcome to Sessions!<BR>");
output.printin( "<P>");

output.printin( conti );

output.printin( " is an interesting continent 1" );
output.printin( "</BODY></HTML>");
output.close(); // close stream

}

public void doGet( HttpServletRequest request,
HttpServletResponse response )
throws ServletException, IOException

{
PrintWriter output;
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I Replace the following 2 ‘cookie’ lines
/I Cookie cookiesl[];
/I cookies = request.getCookies(); // get client's cookies
I BY
//do not create a new session (with arg 'false")
HttpSession session = request.getSession(false);
String contiNames[];

if (session !=null)
contiNames=session.getValueNames();
else
contiNames = null;

response.setContentType( "text/html" );
output = response.getWriter();

output.printin( "<HTML><HEAD><TITLE>");

/I output.printin( "Cookie with cities has been read !");
output.printin( "</TITLE></HEAD><BODY>");

/I if (cookies.length '=0) {

if (contiNames != null && contiNames.length 1=0) {
output.printin( "<H1>Recommended Destinations</H1>");

/I for (inti=0; i< contiNames.length; i++)
I output.printin(

I "In" + cookies[ i ].getName() + " we recommend to visit '
I + cookies[ i ].getValue() + "<BR>");
I}

for (inti=0; i< contiNames.length; i++) {
String val = (String) session.getValue(contiNames[i]);
output.printin(
"In" + contiNames[i] + " we recommend to visit "
+val + "<BR>");
}
}

else {
output.printin( "<H1>Sorry, no recommendation possible '</H1>");
output.printin( "You did not select a continent or " );
output.printin( "the session has been terminated." );

¥

output.printin( "</BODY></HTML>");
output.close(); // close stream

private String getCities( String conString)
{

for (inti=0; i< names.length; ++i)
if ( conString.equals( names[i]))
return cities[ i ];

return ""'; // no matching string found

¥
by

Kodwkag 4.5. To SessionServlet yia enideién e HttpSession
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daivovtor onpewpévec ot oAhoyég €vavtt tov oavtiototyov servlet ywa cookies. To
avtikeipevo session tng class HttpSession to anoktdpe wavto amd 10 aviikeipevo request
ue
HttpSession session = request.getSession(true);
e ovt6 amobnkevope ta {evyn dvopa TapapéTpov /Tun tob BEhope
session.putValue(conti, getCities( conti ));
Ortav pog Eavapulnoet o client, avtopdtmg éxope v ava@opd 610 cmcTd Session (LEcm
tov sessionID cookie) kat ovakTdue To avVTIKEILEVO SESSION oA e
HttpSession session = request.getSession(false);

A7 ot maipvopan to Tt eiyope oamobnkedoet pe
contiNames=session.getValueNames();

OMA. kat’ apynv to ovopota Tov Topapétpev (cav vector). O ckomdg givatl mpoeavig. O
server dev ypetaletor EEm amd avthy Vv avtipetonion tov GET tov cuykekpuévov client,
va Bupdrton titoto, evocw acyoreital pe yAddeg ahdovg. Otav ypelacbei, dOmwg edm, omAd
AVOTPEYEL OTO GUYKEKPLUEVO AVTIKEIIEVO SESSION. AQOD OTOKTHGOUE TOPO TOL OVOLOTO TOV
TOPOAUETPOV, AVUKTOUE TIG TILESG E
String val = (String) session.getValue(contiNamesl[i]);

[pémer mavta vo eléyyopne av mn avagopd oto Session (dnA to sessionlD cookie) €xet
Tpaypuatikd otaiel and tov client, aAlog timoto and to mopamdve dgv givarl Suvatov. O de
client mBavov va unv avtamokpivetor otnv dlakivinon tov Cookies 6mwg epeic Aoyopralope

(BA. emopévn mapdypoeo).

AxoAovBmvTag TV YvooTn ddtkacio Pe Tpopavels aAlayEg, HTOPOVUE VO SOKILAGOVLLE
1o SessionServlet pe tic dvo @opueg tov client, tnv DestinationSelection.html kot v
CitiesRecommendation.html. Ed® opwmg mpémer vo avoiope v ogbtepn yopis vo
K\eioovpe tov browser, alimg eapaviCeton to SessionlD cookie amd v cache tov. Me
10 TCP Monitor pmopodpe va dodue kot tov poro tov SessionID cookie.

H Awyeipion tov Cookies etovg Browsers

O ypnotng tov browser éyet v dvvatdtra dayeipiong tov cookies. Tvykekpyuéva yio
OV

Firefox: Iatape Tools, Options kot otv kaptéia Privacy avoiyovpe to cookies.
Mmnopobue vo emMTPEYOVUE TNV OTOOOYN TOVS, VO TO. OOVUE amodnkevpéva, va
ofnoopue ta amobnkevpéva kor pe ‘ask me everytime’ oto ‘Keep Cookies’ va ta
PAémope Ko va ta eykpivope/amoppintope Kabhg Epyovrat.

IES: Tlataue Tools, Internet Options kot otnv kaptéha Privacy natdue Advanced,
Override Cookie Handling kot emiAéyovpe prompt.

Netscape:
Ta mopomdve eivoar moAD ypnowo ywo Vv Kotovomon kot to debugging tov
napaderyudtov pe cookies kot session. Mropodue va dovpe av to. Cookies eveypaopnoav

npaypatikd otov client (q tov browser), kabog ko av o server avtipetonilel cooTd TV
nepintoon va unv avaktd to. cookies (1 to sessionlD cookie) and tov dioko tov client (1
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v cache tov browser), Aoy ekmvonc ypdvov, ofnoinatog otov client, kin. H cache tov
browser yavet ta mepieydueva g dtov KAgicovpe Tov browser.

Server-Side Scripting kol Xyéon Servlets pe JSP (JavaServer Pages)

Onwc €idape 010 TOpOTAVEO TOPASELYHA, 1) GLYYPAPN KOdwko Kot cedMowv HTML pe
servlets sivar apkeTd KomMONG He cvveEig yxpnoelg g evioing printin. Avtifeta n JSP
(JavaServer Pages), éxer cav Baon v HTML oeglida, péco otnv omoio pHoOVO Yo Tnv
TPOYUOTOTOINOT TNG OAANAOSPACTIKOTNTOC, TapEUPAiieTal kMK Java. Avth eivon pio
oeAida .jsp, omov mapeufarietoan kddikag péoa oe HTML, avti HTML péoa o kddika.
Yy mpaypotikdémra 1 JSP Baociletor ota servlets. H unyovy g JSP mapdyst omd v
Jsp ocelida mnyaio k®dwa servlet. Tnv mpd Qopd Moy omotteitar, petaylottifeton
avTog 0 Tyaiog Kmdkog o€ £va class file yio v tpéyovoa kot yia kabs pehdovTikn yprion.
"Exovpe dnhadn| ta mapokdto Pripoto:

1. "Evag kowog browser avalntd (request) pio .jsp oelida

2. O server avevpiokel v avalntndeico .jsp oelida kot v mopodidel oto ‘JSP
Servlet Engine’.

3. Tnv mpd™ @opa 1 .jSp celida mepviETal amd TOV OXETIKO Parser, aAMd¢ ekteleital
an’ gvbeiog To Prpa 7.

4. Anuovpyeitar o mnyaiog kmdwkag tov Servlet amd to apyeio .jsp. Avtouata

dnovpyeitar oepd amd printin statements 1wodvvapa mg TPog TV TEMKN EREAVION

pe to ypoppéva o HTML.

O myaiog kddwkag petayrmtriCeral o€ class.

Anovpyeiton to servlet pe kKinon tov peBddwv init kot service.

Ta napaydpevo amd to servlet dedopéva amootéAdovtal and tov Server otov client

v Tapovsiaon cav kowv) HTML cgdida

No o

To napamdveo cevaplo amotelel server side scripting: o mo kowdg browser ktvmd .jsp
oelideg oTov Server, cav vo oy oglideg .html. O browser dev avtilappdaveron timota, 510t
0 SEerver 9ev TIG OMOCTEAAEL TPV EKTEAECEL TOV EVOOUOTOUEVO KOOWKO Java Kot
dnovpynostl ek tov amotedéopatog kabapd .html oeridec. Avtég eivor mov TEMKA
otélvovtal Kot T omoieg eppavilel o browser. E@dcov eumhéketonr KdOKaAG, o1 GEASEG
elvar dvvapikéc, omA. aArdlovv mepieyodpevo (1 Kol EUEAVION) GOV OTOTEAEGUO TNG
ekTéleong Tov Kmdke, otov Server. H avtiotoyn teyvoroyia tng Microsoft ivar n ASP
(Active Server Pages), pe v dweopd o0tL ypnowomnoteitor 1 VBScript avti g Java.
Yrapyer ko 1 mepintmon g JavaScript piag amlomomuévng (Kot dopopeTiknc) Java oe
popen scripting yAmwooag. Ymapyet kor n mepintwon tov client-side scripting, 6mov
oeAida mepiéyovoo JavaScript katePaiver otov browser. Tote avtdg, otnv peptd tov
(eQOGOV &Yl EVOOUATOUEVT] duvaTdTTa), KAVEL TNV peTatponn o autydg .html celida
kot v mapovotdlel. To client-side scripting dev givor 1660 Srodedopévo kot dev Ba to
e€etdoope €00 TEPAUTEP.

Oa pTaéovpe va mopadetypo Server-side scripting mepinov avaioyo TV TPONYOLUEVOV
(Kodwkeg 4.3, 4.4). T'pagoue cav kabapéc .html evroréc, dca rav mpv péoa oe printin().
Mo to duvoukd pépog katopedyope oty Java. 'Etol €youe péoo oe oerida .html tov
KOO TAvTa TEPIKAEIONEVO PETOED <%...%>. Xta onueio avTd TPEMEL KAVOVIKA LETA TNV
eKTELEOT Vo dnpuovpyeiton Eva TUNpa amodektol keyévou html. T 7Anpn avtiotolyio
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naipvope v SessionServlet.class 1tov mapadeiyuatog tng mopoypdeov Session kot
dnpovpyovpe TIc Tapakdto dvo Continent.jsp ko Cities.jsp celidec.

..<%] private String names[] = { "Europe", "Asia", "America", "Africa" };
private String cities[] = {"Athens and Rome", "Peking and Amman",
"New York", "Cairo" };
private String getCities( String conString)
{ for (inti=0;i<names.length; ++i)
if (conString.equals( names[i])) return cities[i];

return""; } /I no matching string found
%>
<HTML><HEAD><TITLE>JSP FIRST PAGE</TITLE></HEAD>
<BODY>

<% String conti = request.getParameter (“continent") ;
session.putValue(conti, getCities( conti ));%>
<P>Welcome to JavaServer Pages - JSP I<BR>

<p>
<%= "Good choice ! " + conti %> is an interesting continent !
</BODY></HTML>

Kododwag 4.6. H Continent.jsp ceAida dnpuovpyovoa session avtamokpivouevn oe POST

<%!private String names[] = { "Europe”, "Asia", "America", "Africa" };
private String cities[] = {"Athens and Rome", "Peking and Amman",
"New York", "Cairo" };

private String getCities( String conString)
{

for (inti=0; i< names.length; ++i)

if ( conString.equals( names[i]) ) return cities[ i ];
return ""'; // no matching string found

}

%>

<HTML><HEAD><TITLE> JSP Second Page </TITLE></HEAD>
<BODY>
<% String contiNames[];
if (session !=null) contiNames=session.getValueNames();
else
contiNames = null;
if (contiNames != null && contiNames.length 1= 0) { %>

<H1>Recommended Destinations</H1>
<%
for (inti=0; i< contiNames.length; i++) {
String val = (String) session.getValue(contiNames[i]);
out.printin(
"In" + contiNames[i] + " we recommend to visit "
+val + "<BR>");
}
}

else { %>
<H1>Sorry, no recommendation possible !</H1>
You did not select a continent or the session has been terminated.
<%}
%>
</BODY></HTML>

Koodwag 4.7. H Cities.jsp oeAlida vrootnpilovooa session kot avtamokpvouevny oe GET
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O k®dkag, o omoiog kavovika Bo ftav evoopatouévog uéco otnv péhodo service tov
servlet mopsufaiietar omovdnmote OEAOLE avapesa oe ‘<%’ Kot ‘%>’. Guuilope 6tL 0WTO
onuaivel Kmdikag 0 omoiog mponyovuéveg NTov  péco oty doPost 1 doGet, puébodor ot
OTOiEG TPOEPYOVTAL 0T TNV Service. Xpnoipomotovue akoun Kot To
<%= java expression giving String; %>

v va Bydrope katevbeiov keipevo yia .html. I'evikdg kddikac, £ amd to doPost 1 doGet
(myx. n PonOntiky pébodoc getCities kot ONADOELS YEVIKOV UETAPANTOV), TPEMEL VO
nepikheietarl petold ‘<1%’ kot ‘%>’. Ta aviikeipeva request, response, session (ko GAAo)
glvol YvooTd Kol YPNOCLUOTOUW GO YOPIS TEPAITEP® EVEPYELEG OO UEPOVLS HOG, OTMGC
glyope otig Topaypapovg mepi cookies kar session. To avtikeipevo out (Evavtt tov output)
givan emiong ypnoonomoipo yuwo v €€odo kewévov v to html. H out.printIn(“some-
string”) mov ypnoomolovue gival 1 mponyovuevn output.println(“‘someString”) kot Oa
umopovoe Kot avth vo avtikataotadel pe kabapd html. Mévouv aveEfynteg moAlég GAAeg
OLlELKOAVVGELS Kot AemTopéPELEG, 0AAL TO Tt cupPaivel dtapaiveTar apketd kKobapd. H kdbe
oMo .JSP oW TOUHOTO ETIGTPEPETOL TIO® OTO, avTioToryo TupaTo thg SessionServiet.class
and v omoin gueic (yepokivnta) v dnuovpyncoue. Térog yio to deployment omAmg
Bétope Tig Continent.jsp ko Cities.jsp uéoa o€ éva folder, m.y. JspExamples, kdtw amd 10

webapps kot aALdlope Tig d1evbivoElg o€
http://localhost:8080/JspExamples/Continent.jsp Ko
http://localhost:8080/JspExamples/Cities.jsp

péca otig 6vo eopuec. Katd ta GAAa 1 GLUTEPIPOPA TOL TOPASELYLOTOC dEV TPEMEL VoL
dwpépel  Evavtt avtod pe session péoa amd servlet. Tlopoatnpodue v a1ebnty
KaBvoTéPNON AVTATOKPIONG, OAAG HOVOV TNV TPMOTN GOPAE TOL KTLTAUE TNV GEAIda .JSP.
Onwg ginope, tote yiveton 1 dnpovpyia g class evog wodvvapov servlet. And to onpeio
aVTO, TOVTO PEVEL GTNV VUM £TOHO Vo avtomokpldel TaydTato OTmg Kol GTo TPOTYOUUEVOL
napodeiypata. Xe emayyeAlatikd mepPdAiovia AapPaveTor Tpovolo vo U VIOGTEL TNV
kaBvoTtépnon avt) 0 ‘TPAOTOC MEAATNG Kol TPOKOAEITOL OO TOV GUGTNHO Hid EIKOVIKY|
KAoN v vo emteAec000v TPOKATAPKTIKA TO AVOTEP®.

Av govtactovpe pio TPOYUATIKY] €QOPUOYY SUVOHIK®OV CEAd®V HE OeKAdES YIAMADES
ypouués html yio molvmlokeg kot (ouoOnTikKd wpoieg) celidec pe Ayeg emAoyég Kot
SVVOLIKA YOPAKTNPIOTIKG £0M Kot eKEl, PAETOUE TNV KOUWOTNTO TOV EMLTVYYOVOUE LE TNV
JSP. Oa elyope yddeg printin vo katakivlovv tic Aiyeg ypopupuég AOYIKNG UEGO GTO
avtiotoyo servlet. And v GAAn, av kavoue to mapapkpd cuvtoktikd Aabog péco otny
Jsp oeAida (eite otov kMoK, €ite 6TV 6MOOTH aAANAovyia TV oplobetnoewv ue v
kabapn html) BAémope unvopota opdipatog mov eddyiotn Pondeia divovv. Eni mAéov dev
voovvtal dokiuég ko debugging é€w amd to TANPES MEPPBAAAOV HE TNV GLUUETOYH TOV
server. O Aoyog BePaimg elvar N TANPNG AVTOUATOTOINOT LEYPL TNV YADGGO UNYOViG KOt TO
deployment, otov omoio dev £youe kapio cvupetoyn Kot Svvatdtra ensufoong.

AveEaptntog teyvoroyiog (cookies, session, JSP, kim) to mAfpeg oevipro Oa Nrav, v
TPOTN Popa 1oL o emokepbovpe To Site va pog katéPer n DestinationSelection cav pia
(otatikn) oeAida mov mailel Tov poho @OpuaC Yo ovTdV OV KABeTOL oTOV browser. Apov
emiéEope TV NIEWoO, Katoémy va pog katéPet poli pe v emPePainon e eMAOYNG HOG
(dvvopkd pépog) m CitiesRecommendation (GAAN otatiky] GeAida cov @OpuUA), Vo
nmatoope 1o "Recommend Cities" kou va pog emotpagei  telkn (duvapukn) oedido. Me
v JSP givan (o oyedtacpov av Ba Eyope pia eviaio oeAida, 1 av 1 pia Bo pog odnyel
o€ GAAN Eexmwplotn, OTTMC Tepimov Kavaue £0m. Kot taAy Ba Enpene 10 KOwd pépog vor unv
emovoropBavetat, ahdd va dratifetan oe TOAAEG oeAldES, €lte cav Kowvn péEBodog 1 opiopol
gite va evtdooetan pe kamoto ‘include’. Tha Oho avtd VIEAPYOLY OTOVINGCELS UEGO OTO
mhaioo Tov evepydv ceridmv (JSP, ASP, PHP, «ir).
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5. Evoaymyn otnv XML

H XML (Extended Mark-up Language) eivar pio dnlotikny yAdooa mod Npbe uetd v
ASN1. Kvpua drapopd givar 6t oty XML ypnoiponotodvtol omokAEIGTIKA YopaKTnpeg
(character based, évavti tng ASNI mov eivon bit coded). Emimiéov n doun g eivan
TOVTOYPOVOG TO oA OAAG Kot To gVKOUTTH. ATd GAAN omtikn yovia, otnv XML éva
KEILEVO YPNOUOTOIEITAL Y10l TV OVOTOPAGTOCT SOUNUEVIS TANPOPOPING GTO SLOOIKTLO.

Onwc kot otnv HTML (Hyper Text Mark-up Language - kot 1 XML - givon yYAdooa mov
emonuaivel emmAéov mANpoeopia avoaeepduevn oto Pacikd  keipevo. v XML
npocolopilope v mAnpoeopio. ovty pe v Pondewo etiketdv (tags), oni. pe éva
AVOYVOPLETIKO TEPIKAEIONEVO amd <>. Me 11 eTikéteg (tags) emitvyydvovpe to “markup”.
Tags vrdpyovv kot otnv HTML, m.%. to {gdyog <B> </B> 1 10 povadwd <Br>. Avtd opmg
glvon pokaBopiopéva ko oyetiCovror povo pe v epueavion tov keévov. Ta tags g
XML eivar mpocolopicipa ehevbepa and tov ypnotn, o omoiog umopet va Tovg 61del Ko
omolo. onpacio owtdg opicel. o tovto 7Wpémer ko mavta va {evyapdvovial, OmA.
<textl>my car is here</text]>. To avayvoplotikd <textl> </textl> dev mpocdiopilel
aVayKAGTIKA TO TMG Ba eppovicdel To Tepikieldpevo keipevo (0nwg Oa ékave to <B> </B>
g HTML), aAlé pmopel .. va cuvovaletar pe pia evépyeta, 0nmg Bo kabBopilet d1kdg pog
Kkddwkag mov Ba emeEepyacdei to apyeio XML. To (evyog <textl> ko </text1> opilel éva
otoycio (element), tov omoiov to Ovopa givar to textl kot 1o TEPEYOUEVO OTIONTOTE
nepikheietar petald Tov <textl> (opening tag) kot tov <textl> (closing tag).

To enduevo Prjua givar 1 evBvrldkmon (nesting) mov 4idet Tnv duvaun va. KoTooKevashohy
otolyeia e TOAOTAOKT E0AOTEPIKT OEVIPIKT douN, TT.X.

<message>
<to>you@yourAddress.com</to>
<from>me@myAddress.com</from>
<subject>XML Is Really Cool</subject>
<text>

How many ways is XML cool? Let me count the ways...
</text>
<another_text/>
</message>

Ta rukvotumpéva givor tags (avayvoplotikd), mavro (evyopopéva. Toco Ta tags, 660 kot
N TePKAEOpEV TANpopopia eivar mdvta keipevo (text) (uia e€aipeon mapaxdto). H XML
elvar edKoumTn, EVKOAMG gvvoovpevn, GAAa Pefaimg kot ordtaAn o Kmotkonoinon (text
avti bits). 1o mopandve mopddetypo Exovue otoryeio pe to dGvopo message, to, from,
subject, text, another_text. To ctotyeio another_text eivan kevo (empty element) kot avti
Cevyovc <another_text> (avoiyovtog) kou </another_text> (xeivovtog tag), &yope v
ocvvtopoypagio <another_text/>, mov avoiyst kot kieivel cuyypdvec. Xvvibmg, Ommg
TOPOTNPOVUE KOl GTO TOPOTAVE® TOPASELYLO, TO TEPLEXOUEVO TOV oTowEiov &ivan dAAO
(GAAa) evBvrakopéva otoryeia, N / kKou keipevo (text). 'Eva ototyeio pe mepiexdpevo povo
keipevo Aéyeton text element. Emiong yio 1o mepikAeldpevo Keipevo ypnoILOTOLEITOL KOl O
opiopdc PCDATA (Parsed Character Data)), kafo6cov 1o keipevo avtd Aappdvetor v oy
cov eviaia Kot EExmploth) ovtotnTa omd Tovg parsers (PA. mopokdTm).
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To mpdto TOpadetypa givar £vag katdloyog dievbivoemy (address book). H mpotn cepd
B e&nynbei Tapaxdrte. Me cut & paste avtypdyte to Tapakdto keipevo oto Notepad Kot
ohote 10 pe .Xml. Metd avoi&te 1o ue tov browser (IES). To mopokdtom amotelel éva
mnpeg keipevo XML (XML document).

<?xml version="1.0"?>
<addressbook>
<!I-- This is my good friend Bob. -->
<contact>
<name>Bob Rizzo</name>
<city>New York</city>
<address>1212 W 304th Street</address>
<state>New York</state>
<zip>10011</zip>
<phone>
<voice>212-555-1212</voice>
<fax/>
</phone>
<email>frizzo@fruity.com</email>
<web>http://www.fruity.com/rizzo</web>
<company>Bob&apos;s Ratchet Service</company>
</contact>

<!I-- This is my old college roommate Peter. -->
<contact>
<name>Peter Rosenberg</name>
<address>1162 E 412th Street</address>
<city>New York</city>
<state>New York</state>
<zip>10011</zip>
<phone>
<voice>212-555-1818</voice>
<fax>212-555-1819</fax>
</phone>
<email>srosenberg@fruity.com</email>
<web>http://www.fruity.com/rosenberg</web>
<company>Rosenberg&apos;s Shoes &amp; Glasses</company>
</contact>
</addressbook>

Maopadsrypa 5.1. Keipevo addressbook.xml

H devépikn popen eivor mpogavig kot uropodue 6tov Drowser vo.  avoryokAgivoupe ta
otoyyeio (VAL kamolov BdBovg). [Tapatnprote emiong tmg dwaywpilovral Ta oYOAA, TMG
K\eiver évo otoyeio (element) mov dev €xel mAnpogopia, (VITAPYEL TOPOTAV® TETOLO
TOPAOELYLLOL), TOG YPAPOVTAL T dECUELVIEVA cOUPOA &, ©. (To “ yiveton &quot; kot Ta <,>
&lt; |, &gt; avrtictoyo — dokipdote ta). O browser amhdg avtilappdvetor Kot
OTTOKMOIKOTOLEL TO GLVTOKTIKO TNG OOUNG Ko TNV mapovstalel oav 0évopo. Iapafidlovrag
v obvtaén PAETOUE GYETIKEG TOPATPNOELG TOV €KOidEL 0 browser.
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MeTaBAnTég I810TATWYV — Attributes

Kdabe otoryeio (element) dvvatov va €xer ko wotnteg (attributes) ol petafintéc tov
omoimv pall pe TIg TYES TOLG GLVTACCOVTOL GOUPMOVOL LE TO TOPAIELY AL

<movie type="comedy” rating="for adults” year="1998> .... </movie>

To tag (movie) cuvodedetal amd OtL 0 yprotne BéAel va tepthdfet cav 18106t teg (comedy,
rating, year). Kafe petafintm didtmrag @épet cav tyun éva text string. H onpoacio kot
ypron tov attributes eivar BEpa tov yprotn N ¢ epapuoyng mov enelepydletar to XML.
Kdafe petapinty wotirov 0o propodoe va anotehécel vrootolyeio (Sub element), dnA. to
Topamave Topdoetypa Bo umopovoe va ypapel cav:

<movie>
<type>comedy</type>
<rating>for adults</rating>
<year>1998</year>
</movie>

To 11 8o mpotiunBel Eyketton cuvnBwg oV gumelpia. TOL TPOYPAUUATIOTN (Y. Eva LaKpD
Keipevo dev Ba NTav Kopwo N TPOKTIKO va, TEPIAAUPAVETOL OTIC O1OTNTES).

H npd ypopur <?xml version="1.0"?> amoteAei evioAr mpog tov parser (OAeg ot EVIOAEG
avTég mepkAeiovTon amd <?  7>), dnA. T0 TPOYPULLO TOV OTOKMOKOTOLEL TNV SOUN TOL
XML. Méoa 6g autiv TV €VtoAn To ‘Version’ givatl petofAnty wiottov. To string xml
giva deopevpévn AEEN kau dev umopeite va ypnoyonomnOei yo attribute, ovte yia tag.

AMAAa Mepiexopeva ZTolxeiou

[Tépav tovL KeWEVOL, pmopovpE Vo TEPIAAPOVIE OMOLONTOTE KOOWKOTOMUEV] 1| UN
ynookn TAnpoopia (ewcova, Video), n omoia dopms nepucieieton and <![CDATA[ ..]]>. O
6poc CDATA (Character Data) civar oe avtifeon pe tov PCDATA (Parsed CDATA),
onAadn n CDATA dev vrokettan og parsing. O parser ayvoei 10 mepikAEIOUEVO, TO 0TO10
O1oyeTevETOL OTTOV TPOPAETEL 1) EPAPLLOYT.

‘Eva m\peg keipevo XML (XML document), eivon éva apyeio text (dnuovpynuévo ue
Notepad, Word, karotwo epoppoyn kAn) to onoio &xet v katdAnén .xml. Tlepiéyet pio kot
uovn devopikn doun, kKato amd pio ko povadikn pile. To otoeio pilag (root element)
cupPoliletan yevikd pe / kot 0gv QOiveTOl 0TO apyElo KEWEVOD OV AVIUTPOCMOREVEL TO
Xml. Axkpipog kéto and v pile vrdapyel To povadikd document element, ota mopordve
noapadetyparta £xope /addressbook, /movie. To document element (addressbook, movie) dev
YPEWBLETOL OVOYKOOTIKA VO COUTITTEL PE TO dvopa Tov apyeiov. 'Etol kdbe keipevo XML
mopopolaletar pe éva ocvotnuo apyeobémong pe root directory to .xml apyeio, folders,
subfolders ta elements ka1 files to mepieyoduevo tov elements. Avti n avaioyioa Ponda
LVNUOTEYVIKA TNV KaTovonon g douns tov XML, xwpig OpUmg Tepartépm TpoeKTAGELC.
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Mapadsiypa

To napaxdte vehicles.xml gumepiéyel 660 Tapovoidcdnkoy Tapamdve Kot Oo ypnouedost
oV KOWo Kelpevo epoppoyng Heboddwv kot texvoloyidv ywo v emeepyacio XML
KEWEVOV.

<?xml version="1.0"?>

<!I--This is the way to write a comment-->
<vehicles>The root element (must be exactly one) is opened; this the first opening tag
<cars type = "passenger car">
<sedan no_doors="4"/><1--This was both an openening and a closing tag-->
<jeep price="high">Another jeep defined below</jeep>
<formulal price="very high">
<I[CDATA[<tag_to_be_ignored>Whatever placed here remains unparsed,
</tag_to_be_ignored>, etc, qwerty, <, !, "=, ASDD, etc,...]]>
</formulal>
</cars>

<trolleys/><!--only a placeholder - to be expanded later-->

<ambulances type ="public use" importance="1">
<?targetdatabase SELECT * FROM Hospitals?>
</ambulances>

<jeeps type="military car" importance="2">
<jeep price="3000" colour="brown" user="army"/>
<jeep price="5200" user="navy" colour="gray"/>
<jeep price="2800" colour="blue" user="air force"/>
</jeeps>

<lories>
Some text belonging to ‘'lories'
<loryl no_of _axes="2" tons="three">lory one text</loryl>
<lory2 no_of axes="6" tons="14">
<traction motor="400PS" no_of axes="3"/>
<tender lenght="15.53m" no_of axes="3"/>
</lory2>
More text belonging to 'lories', placed between its subelements
<military_lory/>
</lories>

</vehicles>
<!--the root element has just been closed; this is necessarily the last closing tag-->

Mapaderypa 5.2. To keipevo vehicles.xml (Ba ypnoyomoteiton kot mapaKaTm)

Namespaces

Me 1o namespaces e£ac@aliletar elevbepio Kot aveEaptnoio GTNV ETAOYN TOV KEWWEVOL TOV
tags, dnradn oty ovouatoddtnon TV eni HEPOLS ototyeimv (elements) avdaueoa 6 dSapopeTikd
Keipeva. Ag vroBéoope 6Tl éva otolyeio vmdpyel oe dapopeTikd Keipeva pe to 010 dvoua.
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Anhadn €youe <any_tag>textl</any tag> oto docl.xml xor <any tag>text2</any tag> oto
doc2.xml. Av topa @épope pali To dVo avtd otogeia, Yo Tapaderypa o éva tpito doc3.xml,
dev Ba puropovv va dtapopomotovvtol pe Pdorn to 6vopd toug. H Avom €pyetan pe éva mpodbepa
Kot pio coppoon mov vrodnrol to mov €xel opiobel 10 kdPe otoryeio. 'Etol ypdoovue oto
doc3.xml 7o tag Tov TpdTOL GOV NSpli:any tag kou To tag Tov devtepov cav Nsp2:any_tag. Oia
ta otoyeia mod opilovrar tomkd péca oto doc3.xml dev pépovv kavéva mTpdOepa, dNAAON
éyovv to default namespace. Emopévac duvatov va cuvumdpyovv kot ta tpio tags: nspli:any tag,
nsp2: any_tag kot any_tag. Ilog dpmg eacporiletar n povadtkotg TV mpodepudtov  mov
emA&yovror aveapmmro oe dtdpopa onueion Tov kKoécpov; Ta 10w ta mwpobéuato Nspl, nsp2
opiCovtar amokAelotikd oto doc3.xml kot dwwovvdéovtar pe kdmolwe URIS, tov omoimv 1
povadtkotnta eival €Tl | aAM®OG eEnoeaiiouévr. 'ETotl pmopovpe va opicope oty opyr Tov
dwov pag vehicles.xml (uéoa oto opening tag avtov) ta nspl, nsp2

<vehicles xmlins:it= "http://www.italian_trolleys.com”
xmlns:ru= "http://www.russian_trolleys.com">

Ko LETE VoL avopepOUaoTE 0TO Keipevo pag og ititrolleys, ru:trolleys, ta omoia givot diapopetid.
Tov dko¥ pog trolleys. Apa ta namespaces didovv Ty dVVOTOTNTO GLGYETIONG OTOLYEIMV EVOG
kewpévov XML pe ovykexpiuéva URIS. TlpocéEte emiong 01t apkel kamotog opiopdg URIS oty
apyn Tov ototyeiov (cvvnbwg tov root) émov Ba yiver yprion kdémoov namespace. H yprion
Kkamowov tag oav it:trolleys, ru:trolleys péco oto keipevo dev amartel chHvoeon Ue TO avVTIGTOLO
URI, o¥te kav va eivar avtd to URI vrapitd. Mmopovpe tdpa vor avTIKOTOGTCOUE LEGO GTO
ototyeio <vehicles > v ypapun <trolleys/><!--only a placeholder - to be expanded later--> pe

<it:trolleys design="elegant">Italian trolleys are very old and no longer in operation
<it:capacity passenger_no="108"/>
</it:trolleys>

<ru:trolleys design="spartan">Russian trolleys are old and some are in operation
<ru:capacity passenger_no="124"/>

</ru:trolleys>

<trolleys design="modern">Greek trolleys are new and many in operation

<capacity passenger_no="132"/>
</trolleys>

Hapaderypa 5.3. Etcaymyr tov namespaces

[Mopandve PAEmOE TV Xp1on TV dV0 opiobévimv namespaces kobdg kot tov default, mov dev
QEpEL KavEva Tpobepia.
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6. Xnuocio ko Xp1on e XML

H onpoacia g XML éykertar 610 yeyovog ot dtatiBevror Etoyuol tpdmol ovhvdeons g
OOUNG TOV KEWWEVOV TNG UE TO TAEOV CLYYPOVO TPOYPUUUATIOTIKG TepPdiiovta. TETown
VILAPYOLY Yo O1dPopeg YADOOES, aAAG gpelg Ba emukevipwbovpe kupiwg otnv Java. Xtnv
Sdkacio avt) eumAéketal mhvio évag parser. O  parser katéyel kevipikd poro otnv
avTioTolynon kol oAANAochVOEon TG Oevopikng doun tov kewpévov XML pe v
avtiotoyyn (cvvNO®G OVTIKEWEVOSTPAPT) OOUN GTNV YPNOULOTOIOVUEVT] YADGGA, LE
dedopévo 01t 10 keipevo XML eivar £vag cupudg YOPOKTIPOV OVTUALAGOUEVOS HECH HIOGC
EMKOWVOVIOKNG CVUVOEDTG, EVOG 0pyelov oToV dioko, KAT. O parser amoktd T€Tolo onpocia,
7oV Bewpeitan TAéov core technology. Ot mapokdtom mapovotalopevoL Parsers givat ot TAéov
owdedopévol (ko open source!), oAAd LRAPYEL EKTETOUEVO TEPOUTEP® OVTIKEIUEVO Yila
€101KA mePPdALovTa, WO10iTEPEG AMOITNOELS OmOO00NC, ELUYICTOTOMNUEVO KOJIKA (7). Yo
EVOOUATMOUEVO GUGTILLOTOL), KA.

XML ka1 DOM (Document Object Model)

To Document Object Model (DOM) pag Bonda va. Oempnoope v devOpikn LopeT TOV
XML kelplévou e avTikelevooTpapn Tpomo Kol va eTEUPOVIE GE OVTO e GLYKEKPLUEVA
interfaces. Me to XML DOM pmopovpe va omuovpyncoue éva XML keipevo, va
mhonynBovpe péca 6e avTd KoL Vo Tpocshicope, LETOPAAOLLE Kol ApalpECOUE GTOLXEID TOV.
‘Eva. XML «eipevo mepvd amd Evav parser, o omoiog SnpUovpyel Kot To GYETIKA OVTIKEIPLEVQ
onwg mpodioypdpet to DOM. Mg ta dwtbépeva interfaces (uéowm JavaScript, VBScript,
Java, kAm) kavooue Tig embountéc enelepyacieg ko kotdmy, av 0élope, oty avtifemn
katevBouvon dnuovpyovue éva véo mapnAiaypévo katd tig embopieg pog XML keipevo.
Kevtpikn 16éa tov DOM egivan to Node Object pe to avtiotoyd tov Node Interface, to
onoio Ba doOpe TapokaTm og Aemtopépeia. Opme €0 cov Node (koppog) voeitat oyt povov
10 KGO otoyyeio (element) tov XML, aAld mépav tov Element Node, éxoue to Attribute
Node, to Text Node, to CDATA Node kot GAho tepipepetakng onuaciog. H 6An devdpun
doun, otV omoia evrdooetol kot DOM kdbe keipevo XML, didetan 1o Zynua 6.1. “Oia
T0 N popiopéva tetpdyovo sivar Node Objects.

Inuovtikd yapaktmpiotikd Tov DOM eivor 611 1 dodikacio Tov parsing yivetotl dta pdg
Kot yopic okn pog eméuPacn katd v e&EMEN ™c. Zoueova pe to Xynuo 6.2 , o parser
petatpénel 10 keipevo XML oto avtictoyo 6évopo (koatd 1o Zyfua 6.1), to omoio
olatiBeton 6TO TPOYPUUUATIOTIKO HaG TEPPAAAOV.
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Epyduoote topa ota povpiopévo tetpdymvoe tov Xyfuotog 6.1. O NamedNodeMap
nepiéyel ta attributes. Eivow pio un Swtetoypévn ovidoyn (collection), kaBocov kdéOe
attribute avevpioketat pe 10 dvopd tov, ywpic va evolopépet 1 ospd. Avtibeto n NodeList
amoteAovpevn amd Text Node, dAlo Element Nodes, kAx. givar pio datetaypévn Aioto.
Yuvenmg, ovupvo, pe oco yvopiloue, éva tomkd XML element amoteAeitan ag 'evog amd
évav NamedNodeMap (evtdc tov omoiov mepikAeiovtar Olo to attributes, cav Attribute
Nodes) kot a¢ etaipov amd pic NodeList (n omoio mepthaupavel Xyz Nodes, 6mov Xyz ta
evogyopeva Text, CDATA, kAx, kou ev télet kamowa (child) Element). Tovto axpiBdg 0éAet
va deiéer to Zynua 6.1. o topddetypo Topatnpovpe to nodes _example.xml.

<root>

<levellA al="value_al" a2="value_a2">This is level 1, Item A
<level2>This is level 2, Item A_21</level2>
<level2>This is level 2, Item A_22</level2>
<level2></level2>

</levellA>

<levellB b1="value_b1" b2="value_b2" ></level1B>

<levellC>This is level 1, Item C
<level2 >This is level 2, Item C_21
<level3>This is level 3, Item C_21 31</level3>
<level3>This is level 3, Item C_21 32</level3>
</level2>
<level2 c1="value_c1" c2="value_c2">This is level 2, Item C_22 </level2>

</level1C>
</root>

Mopaderypa 6.1. To keipevo nodes_example.xml.
Topa 0o ypnoomomcope to MSXML (Microsoft XML) DOM tov IES. Anpovpyodue
™V TapakdTo Web celida pe evoopotmpévn JavaScript (og i61o directory pe 1o mopomdve
Keilpevo).

<HTML>
<HEAD><TITLE>DOM Demo</TITLE>

<SCRIPT language="Javascript">
var objDOM,;
objDOM=new ActiveXObject("MSXML.DOMDocument");

objDOM.async=false;
objDOM.load("nodes_example.xml");
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I/ begin of code for navigating within the XML document
var objCurrNode; //points to current node
var objNamedNodeMap;  //points to collection of all attributes

// an initial output of the whole XML document...
alert(objDOM.xml);

objCurrNode= objDOM.documentElement;
alert(objCurrNode.nodeName);//the nodeName property of the objCurrNode
alert(objCurrNode.nodeValue);

objCurrNode= objDOM.documentElement.firstChild;
alert(objCurrNode.nodeName);

alert(objCurrNode.nodeValue);
alert(objCurrNode.getAttribute("a2"));//method of objCurrNode

objNamedNodeMap=objCurrNode.attributes;
/lwe obtain the collection of all attributes
alert(objNamedNodeMap.item(0).name);
alert(objNamedNodeMap.item(0).value);
alert(objNamedNodeMap.item(1).name);
alert(objNamedNodeMap.item(1).value);

objCurrNode= objDOM.documentElement.firstChild.firstChild;
alert(objCurrNode.nodeName);
alert(objCurrNode.nodeValue);
objCurrNode= objDOM.documentElement.firstChild.firstChild.nextSibling;
alert(objCurrNode.nodeName);
alert(objCurrNode.nodeValue);
objCurrNode= objDOM.documentElement.lastChild,;
alert(objCurrNode.nodeName);
alert(objCurrNode.nodeValue);
objCurrNode= objDOM.documentElement.lastChild.firstChild,;
alert(objCurrNode.nodeName);
alert(objCurrNode.nodeValue);
alert("End of the xml document tour.. ...xml document modification follows..");
</SCRIPT>

</HEAD>

<SCRIPT language="Javascript">
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I/ here some examples for modifying the given XML document

var objNewNode; //will refer to new tag
var objNewText; //will refer to new text

/luse of objDOM methods for constructing the new ....
objNewNode = objDOM.createElement("NEW _level2");
/land assign value to the ext property of ...
objNewNode.text="welcome to our NEW _level2"

/1, hang it to the existing tree (where?)
objDOM.documentElement.lastChild.appendChild(objNewNode);

//and again display everything in its new form
alert(objDOM.xml);

alert("End of the xml modifications.......");
</SCRIPT>

<BODY>
<P>....bye M. ... .</P>
</BODY>
</HTML>

Kodwkag 6.1. [Tepiynon péca oto nodes_example.xml pe JavaScript

INUEIDOVETOL OTL M OVTIKATACTOCT] TOL “<’ pe Tov €00 yopokmpa &lt tov tags &ywve
TpokeEVoy va gpeavifovtal ta tags 6Tov browser o¢ Keipevo Kol ETOUEVOS OAOKANPO TO
XML keipevo. Atapopetikd ot eivar petacd tov “<’ “>” Aoaupdveron og HTML tag amd
tov browser kat dgv Tvmmvetol. H avtikatdotaon povo tov “<” apkel Tpopavac.

To objDOM avagépeton oe éva MSXML.DOMDocument, mov odmuiovpyeitor cov
ActiceXObject (teyvoloyia Microsoft). Méca oe avtd, pe v pébodd tov load(),
eoptdvope to XML. TTpdta pe to alert(objDOM.xml) deiyvovpe 6o 0 XML keipevo.

Tdpa Oa mepdrafoipe péca 6° avtd pe Tig pebddovg Tv avtikeévov katd DOM kot v
yvoot pag (and tig oedideg ASP) JavaScript. H uébodog alert() 6a pog mapovoialer o Ok
MessageBox 1o 11 0éAovpe va doOpE, OVCLOGTIKA TNV BEom Hag HEG GTNV dEVOPIKN HLOPON
tov XML (n omoia 6pwc tdpa, katd DOM, Oewpei cav kouPovg Eexympiotd to tag,
attributes, text, kAin xatd v tepapyio koatd DOM). To objCurrNode cav petafint
AVOQEPETOL SL0B0YIKA oe dlopopeTikovg KouPovg (nodes) péow tov wWothtov firstChild,
lastChild, previousSibling, nextSibling, mov £xer (01 mavta - avaloya pe v B€on tov)
évag kopPog. OAeg avtég ot 1010TNTEG EMOTPEPOVY AAAOLG KOpPovg. Otav méoovue oe
attributes, ypnowonowovpe to NamedNodeMap interface. Avtd avrimpoconedel pio pn
dwatetaypévn ovAroyn (collection) kopupwv, dnA. £dd ta (ilowg) TAEOV TOL EVOC, AALG TAVTOL
ovopaticpéva  attributes. Mmopovpe vo avagepBodue oe kabe attribute Eeywpiotd pe 1o
item (index), 6mov to index apyilel amd to 0 (0 to mpmTo attribute, 1 to devtepo, Kok) . Ta
oo 1oyvovv kot v to NodeList interface, oAl ed® éyovue dratetaypuévn cvAloyn. Télog
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ta nodeName, nodeValue givor ot o ypHolueg 1B10TNTeG TOV €KAGTOTE KOUPBOV. Avaloya
LE TOV TOTO TOL KOUPOV, EMGTPEPETAL KOL 1) OVTIGTOLYOVG TIUY| KATH TOV TIVOKO

NodeType nodeName nodeValue

Element Node Tag name NULL

Attribute Node Name of attribute Value of attribute

Text Node #text Content of the text node
CDATA Node #cdata-section Content of the CDATA section

Iivakag 6.1. Ovopo ko tiun yia kdbe THmo KOUPOV

[No va petatpéyovpe 1o keipevo XML péow too DOM, vrdpyovv ot pébodot

removeChild(oldChild), appendChild(newChild), replace(newChild,oldChild),

insertBefore(newChild,refChild), pue avaeopéc otov tpéyovta (refChild), moalod ot véo
kouPo. Me v cloneNode(deep) kKhwvomotovpe tov kOuPo, gite povov tov (e deep=rfalse),
glte aTOV KOl OA0 TO VIOdEVIPO 1OV Kpépetal amd Katm Tov (ue deep=true). INa va
onuovpynoope évo kKOuPo, doyxeto kol acHvoeto kat  apynv pe to keipevo XML,
ypnowonotovue v uébodo createElement(tagName) evog “document”. Avaloyeg eivar Kot
ot createTextNode(data), createAttribute(name), createCDATASection(data). Ot
INUIOVPYNGOUE [E AT TOV TPOTO UTOpEl LETA va KpepooBel 6To 3EvOpo, OTmg eEnynonKe.

Inueldvetot 6Tt To mapamave Tapdderyua omotelel client side scripting (kou 6yt server side
scripting omog giyape pe Tig evepyég oedideg ASP). O browser tov client avoiyet pio cedida
html otV omnoio mapepPfdireton kddwkag piog scripting yAdooag. Tétoieg vmbpyovv
noMég: JavaScript, VBScript, PerlScript, Python. H mpdtn épyeton pali pe 6lovg tovg
browsers, n devtepn givarl evoopatopévn pévov otov Explorer.

YOOTE TOPO TNV TOPOUTAVD WED cerida v avapepouevn oto oyetikd XML. ®épte v pe
Tov browser kot dgite péow tov IES moc 0o kddikag pag meptayet péoo oto XML keipevo
KOVOVTOG 0AAOYEC GE OVTO.

Ta mopondve Hrav pia ypryopn ewcoyoyn pe v Pondeia g JavaScript. @a dovue tdpa
mo ovomnuatiké to DOM (Level2) APl mov oider m Java. To APl (Application
Programming Interface) sivar éva covoro classes ta omoia dtatifevtar oty epapuoyn ToH
YPOAPOVUE, TPOKEWEVOL OLTH VO YPNOCOTOMGCEL TIS Ovvordtnteg mov dOidel (omnv
ovykekpipévn mepintwon) o DOM. Otav Aourdv kdmorog ioyvpileton 0Tt pog oabétel Tpog
xpow évo DOM Java APl Ba mpémet, peta&d dAlmv, va £xel TpayLoTonTooet og Java, v
class Node, n omoio B0 TPEmeL v Pag EMTPEYEL VAL KAVOLE OPIGUEVO, TPAYHOTO e KAOE
avtikeipevo tov tomov (tng class) Node. Awxtvrovovpe Ttovto mo ovotpd: Eva
avtikeipevo piog class otov opiopd g omoiog avapépetar ...implements Node, dabétet
onwodnTote pia ospd amd uebddove (methods), ddeg oyetiloueveg pe 6o o ypHotg (M
eapuoyn pog) pmopel vo kavet pe kabe DOM node.

"Exope Aowov tic akdrovbeg pebodovg
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public interface Node {
public String getNodeName();
public String getNodeValue() throws DOMEXxception;
public void setNodeValue(String nodeValue) throws DOMEXxception;
public short getNodeType();
public Node getParentNode();
public NodeL st getChildNodes();
public Node getFirstChild();
public Node getLastChild();
public Node getPreviousSibling();
public Node getNextSibling();
public NamedNodeMap getAttributes();
public Document getOwnerDocument();
public Node insertBefore(Node newChild, Node refChild) throws DOMEXxception;
public Node replaceChild(Node newChild, Node oldChild) throws DOMEXception;
public Node removeChild(Node oldChild) throws DOMEXxception;
public Node appendChild(Node newChild) throws DOMEXxception;
public boolean hasChildNodes();
public Node cloneNode(booean deep);
public void nolmalize();
public boolean isSupported(String feature, String version);
public String getNamespaceURI();
public String getPrefix();
public void setPrefix(String prefix) throws DOMEXception;
public String getLocalName();
public boolean hasAttributes();

/I Node Type Constants
public static final short ELEMENT_NODE;
public static final short ATTRIBUTE_NODE;
public static final short TEXT_NODE;
public static final short CDATA_SECTION_NODE;
public static final short ENTITY_REFERENCE_NODE;
public static final short ENTITY_NODE;
public static final short PROCESSING_INSTRUCTION_NODE;
public static final short COMMENT_NODE;
public static final short DOCUMENT_NODE;
public static final short DOCUMENT_TYPE_NODE;
public static final short DOCUMENT_FRAGMENT_NODE;
public static final short NOTATION_NODE;

Yynpe 6.3. DOM (Level 2) API tg Java - Node interface

Yy «éOe (mavto public) puébodo tov mopomdve Node interface, eaivetor xoabopd T
mopapeTpo ntd kdbe nEB0SOG Kol TL EMOTPEPEL KO TO TEPLIOTOTEPQ Elval Tpopavr). Eotw
nodeobj éva avtikeipevo piog class mov mpaypotomotel (implements) to Node interface.
Toéte 1 nodeobj.getNodeName() emiotpépel to 6voua tov nodeobj cav String. To Tt
onuaiver “ovopa” kabopiletor katd mepintwon cvuemva pe tov Ilivaxa 1 avaroya pe tov
tomo tov nodeobj. O tomog AapPdvetar pe nodeobj.getNodeType(), omdte to short mwov
emotpépeTon Oa etvan pia and T1g mapamdve opldueves otabepés. Topowva pe tov Iivaxa
1 extedeitan oty avtifern kotevbvvon kor n nodeobj.setNodeValue(nodeValue). Tnv
TEPOIEPOcNT HOG TNV EMTLYYAVOLHE, OMMG KOL OTO TPONYOVUEVO TOPASELYUO TNG
JavaScript, pe nodeobj.getFirstChild() kot ta mopeupepn, mo0 OAa ETOGTPEQOLY GAAO
avtikeipevo ¢ class Node. Avdioyo toydovv ya mapepPorr (insert), aviikatdotoon
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(replace), e€apavion (remove), mpocOnkn (append), Kiwvomoinon (clone) koupwv. Edd
yperdlovtar dedopéva 16660V ¢ class Node katd nepintmon, pag emtoTpépetat 6g TAAM O
kot  mepimtwon  kouPog. H  meumtovsic tov DOM  gaiveton pe 11
nodeobj.getChildNodes() kou nodeobj.getAttributes(), o0 pag emotpépouvy avtikeipevo g
class NodeL.ist kau NamedNodeMap avtictoryo, mavta katd to Zynua 1.

On class NodeList ka1 class NamedNodeMap eivar Befaing kot avtég interface tov DOM,
opLCopEVeS 1G eCTG

public interface NodeList {
public Node item(int index);
public int getLength();

}

public interface NamedNodeMap {
public Node getNamedItem(String name);
public Node setNamedItem(Node arg) throws DOMEXception;
public Node removeNamedItem(String name) throws DOMException;
public Node item(int index);
public int getLength();
public Node getNamedItemNS(String namespaceURI, String localName);
public Node setNamedItemNS(Node arg) throws DOMEXception;
public Node removeNamedltemNS(String namespaceURI, String localName)
throws DOMEXxception;

Yynpe 6.4. DOM (Level 2) API tg Java - NodeList kou NamedNodeMap interface

Gatvetor kaBapd amd 11 datBépeveg LeBAGOVG 1 SLOPOPETIKT PVOT TOV TOPATAV®, ONA. 1|
dwatetaypévn AMota NodeList, évavtt tng pn dwatetoypévng cviroyng NamedNodeMap.

Onwg yvopilope koppog (node) eivon kot kabe attribute. Onwg BAEmope Tapoakdtm to Attr
extends Node, oniadn eivar 6t ko to interface Node, aAld pe meportépm 1310TNTES KO
uebodove. Avtég ot mpocbeteg nébodot didovtar oto Attr interface.

public interface Attr extends Node {
public String getName();
public boolean getSpecified();
public String getValue();
public void setValue(String value) throws DOMEXxception;
public Element getOwnerElement();

Yynpoe 6.5. DOM (Level 2) API tov Java - Attr interface

To id10 1o Element Node, cav enéktaon tov Node &yel Wwitepo evdlapépov, KabdcovV
neplapPavet, petad aAAov, kol v dlayxeipnon twov attributes (eilcaywyn véov, dtaypaen
ooy, eEaywyn evog yia enelepyacia, kAm). BePaimg to Element eivar to uévov Node
7oV €xet attributes (evoopotopéva ce NamedNodeMap).
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public interface Element extends Node {
public String getTagName();
public String getAttribute(String Name);
public void setAttribute (String name, String value) throws DOMEXxception;
public void removeAttribute (String name) throws DOMException;
public Attr getAttributeNode(String Name); //returns a whole Attr object
public Attr setAttributeNode(Attr newAttr) throws DOMEXxception; //sets a new Attr & returns the same
public Attr removeAttributeNode(Attr oldAttr) throws DOMEXxception;
public NodeL.ist getElementsByTagName(String name);
//missing some, name space related
public boolean has Attribute(String name);
/Imissing one, name space related

¥

Yympa 6.6. DOM (Level 2) API tov Java - Element interface

‘Eva m\npeg keipevo XML omotelel avrtikeipevo tng class Document. Onwog PAémope
nopokato 1 Document extends Node, dniadn eivor 6t ko m class Node, oAld pe
TepoLTEP® 1010t TEG Ko peBodovg. Avtég or mpocbeteg uébodor didovrar oto Document
interface.

public interface Document extends Node {
public DocumentType getDocType();
public DOMImplementation getimplementation();
public Element getDocumentElement();
public Element createElement(String tagName) throws DOMEXxception;
public DocumentFragment createDocumentFragment();
public Text createTextNode(String data);
public Comment createComment(String data);
public CDATASection createCDATASection (String date) throws DOMEXxception;
public Processinglnstruction
createProcessinglnstruction (String target, String data) throws DOMEXxception;
public Attr createAttribute(String name) throws DOMException;
public EntityReference createEntityReference (String name) throws DOMException;
public NodeL st getElementsByTagName(String tagname);
public Node importNode(Node importedNode, boolean deep) throws DOMEXxception;
public Element createElementNS(String namespaceURI, String qualifiedName)
throws DOMEXxception;
public Attr ceateAttributeNS(String namespaceURI, String qualifiedName)
throws DOMEXxception;
public NodeL.ist
getElementsByTagNameNS(String namespaceURI, String qualifiedName)
throws DOMEXxception;
public Element getElementByld(String elementld);

Yynpe 6.7. DOM (Level 2) API tov Java - Document interface
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H getDocumentElement() emiotpéeet to root element. Tovto sivar tng class Element, n
omoia eivon e&g1dikevon g Node (Element extends Node, mpdyuatt égope kotd to Zyfuo 1
ko ‘Element Node’). Kabe véo Element (omownocdnmote class) 1o omoio 0élovue va
Kataokevaoope kot vo evtdéope oto vmapyov poviého XML koatd DOM, avrket
avoykooTikd og kamoto document. '’ owtd vapyovv to. didpopo. createXYZ (createNS
Aoppdvovtag v’ Gytv To hamespace) mov emoTpEPovV aviikeipevo tomov XYZ. To kdbe
Té1010 XYZ givor (e€g1dikevon Tov) node ko umopei vo, amoteAéosl Katdmy Opiopa 16660V
oT1c oyetikég pebddovg tov Node interface mov ddoape Topomave.

ZNUELOVOLUE EMioNG OTL VILAPYOLV Kol PLiot GELPA OPLGUAOV

public interface Xyz extends Node {...}

omov 10 Xyz eivon Attr, CDATASection, CharacterData, Document (£666n non),
DocumentFragment, DocumentType, Element (oyoMdotnke mapandvew), Entity,
EntityReference, Notation, Processinglnstruction. Ta mepioodtepo gival yvowoTd Hog cov
nepumtdoel (e€gdikevoelg) Tov Node katd DOM. Télog vrdpyovv kot To. Comment ko
Text cav e€edikevoelg g class CharacterData, evdd to CDATASection givar e€eidikevon
g Text.

H minpng ewdva tov classes (interfaces) tov DOM API kot g tepapyiog tov, didetal 6To
nmapoakdto oynuo. [Hopatnpodpe 6t N epapyio ovtn avtikatortpilel TNV KANPOVOUIKOTTO
g Java (1 Tov OVTIKEWWEVOSTPAPOVS TPOYPOUUATIGHOV) Kot Oyt TV tepapyio evog
keywévov XML. To kdBe interface X mpooBétel pebddovg emmAéov avtmdv mov Pprke cTov
Tatépo Tov Y, dnA. X extends y. Mg v class x (ka0 interface eivou kou class !) propovue
Vo KOVOUE TEPLOCOTEPO. TPAypHoTe 00Tt 1 X givon mo e€edwevpévn and v Y.
Xopaktnplotikn mepintoon eivorn Document, ) onoia oty £vvola tov XML mepiéyet éva
Node, aAld €dcd oav class (7 interface) eivor epapykd madi tov Node. T'o tovto
KAnpovopetl Oheg T1g HeBOOVE TOL Kot €YEL KO GAAEG EMMALOV. L& OAEC TIG MEPMTMOGELS
didovtar ot mpog ypnowv uébodotl vtod TV popen TV interfaces mod eaivovial oto Tyfuo
6.6. Ot classes gvpiockovtat oto packages org.w3c.dom.xyz.
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interface
org.w3c.3c.dom.Node

interface

A

org.w3c.dom.Element

interface

org.w3c.dom.Attr

interface

org.w3c.dom.DocumentType

interface

org.w3c.dom.Processinglnstruction

interface

org.w3c.dom.EntityRefrence

interface
org.w3c.dom.Notation

interface
org.w3c.dom.Entity

interface
org.w3c.dom.Document

interface

org.w3c.dom.DocumentFragment

interface

org.w3c.dom.CharacterData

A

interface
org.w3c.dom.Comment

interface
org.w3c.dom.Text

A

interface
org.w3c.dom.CDATASection

Xypa 6.8. Iepapyio tov DOM API
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Agv givan Tapaéevo, 6t peretwvrag to Java APl tov DOM avaxoivmtope 6An v Bempeio
tov XML. 't T0010 Kol dMGOUE TUPATAVE® L0 KOATWOG AETTOUEPESTEPT] TEPLYPAPT XWPIC
GLYKEKPLUEVO TOPAOELYLOL TYETIKOV TPOYPAULOTOC G Java.

XML ka1 JDOM (Java Document Object Model)

To Java Document Object Model (JDOM) pag mpooeépet mpdoPacn ce €va KeIUEVO
XML péoo piog devopikng doung (6nwg kot to DOM), aAld €d® amokAEloTIKE HECH
avotktov Java API. Ou oyetikég classes ce UML popen didovtor oto Zynqua 6.9. To
JDOM givan owe@opetiké tov Java APl tov DOM, mov mapovoidoope oto
nponyovuevo ke@draro. Me tic pebddovg tov JDOM, mov Ba TapovclasHovy TapaKATO,
eneEepyalopacte v doun mov Onuovpyeitor cav avamopdotacn tov XML. ‘Eva
avtikeipevo Document eivor 1 avamapdotoacn tov 60Aov keywévov XML kot cuyypdvmg
nepéyetl Ta dAlo JDOM avtikeipeva mod avtioToryodviol GCOUP®VO LE TIG OVOUOGIES TOVG
an’ gvbeiog otic avtiototyec tov XML. To (XML) Element tov JDOM dev mepiéyet ta pépn
tov  opodomompéva oe NodeList kot NamedNodeMap 6nwg oto DOM. EmmAéov
umopovue va. emnpedoovpe (0écovue, aAldEovpe, opficovpe) o mepleyouevo evog (XML)
Element, yopic vo petapepopocte kot vo. dovievope o€ kabe o€ empépovg ‘KoOpPouvs’
(Attribute, Text, CDATA Node, kin ) Eeyopiotd. o mapdderypa m getAttributes()
uébodog g Element class emotpépet pia (Java) List. Emimiéov dev vmdpyet edd TextNode.
To keipevo (text) evog Element ankd emotpépetar amd v getText() pébodo tov Element
class. Katd ovvémeiav, avtikeipeva Ommg Element, Attribute, Processinglnstruction,
Comment, kAn pmopovv va dnuovpynbovv pe to New. Todto ypnoiponoteiton yoo v
kataokev] evog XML keyévov ek tov unodevoc. H ovoidong dtapopd £yketton 6Tl ved T0
JDOM dev voeitar €@ and v Java, ot dopéc oo DOM glvar aveaptnteg Ko mépav amod
GLYKEKPLUEVN YADGGO TPOYPOUUOTIGHOV. AALO v EUEIG TOPATAV® TIG OVTILETOTICALE LLE
JavaScript, | ddoape to oyetika interface og mepipdilov Java.

To JDOM mapéyet tov tpomo mpodcPacng ota ototyeia tov keywévov XML, aAld yuo v
gloaywyn / eEaywyn tov XML avaykaotikd Boaciletor o€ KAmolov parser (cuykekpyéva Tov
SAX parser mov 0o dovpe TapaKdT®) | 6TV devdptkn doun g epapyiag oo DOM (av
dwatiBevton té€To1n).

Ba dovuEe TOPA TO HEPOG NG eloay®mYNg evog XML, oto mapaxkdtom mapddetypo HEGm Tov
SAX parser. Anuovpyodue mpato évav SAXBuilder. Avtdc ypnowomowwvtag to SAX,
petatpénel pe v nEBodd tov build to keipevo tov apyeiov vehicles.xml o éva document,
oM. oto avtikeipevo doc tng yevikdtepng class Document tov Xynuatog 7. Topa, pe to
avtikeipevo jtp g class JIDOMTreeProc, mov ektibetot mo Katw, S1epOUAcTE OVAOPOULKE.
oAa ta elements (otoryeia) tov doc.
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Document

DocType

Element

Attribute

Comment

CDATA

Processing
instruction

Text

EntityRef

JDOM Exception

TEPLEXETOL GTNV
Element

TEPLEYETOL GTNV
Document

Yyfqpoa 6.9. To avtikeipeva (object model) tov JDOM pe Baon v oxéon ‘mepiéyetan’
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import java.io.*;

import java.util.*;

import org.jdom.*;

import org.jdom.input. SAXBuilder;

public class XMLtoJDOMClasses {
public static void main(String args[]) throws FileNotFoundException,|OException,JDOMEXxception

{

System.out.printIn(hello from Vehicle classes demo™ + "\n" +"\n");
//Build the Document object doc instantiating the inputted
IIXML tree structure, via a JDOM tree (sxhma above)

SAXBuilder builder = new SAXBuilder();

Document doc = builder.build(new FilelnputStream("vehicles.xml™));

/[call our only method of jtp (see processElement of JIDOMTreeProc below).

/[This will process the root of the doc object,

/[(i.e. the root element of the XML) passed as an argument.

/IMethod getRootElement of doc is found in the JDOM API
JDOMTreeProc jtp = new JDOMTreeProc();
jtp.processElement(doc.getRootElement());

}
}
Kodwkog 6.2. Enickeyn pe avadpour og 6Aa to elements péow JDOM (1/2)

H JDOMTreeProc (BA. emdpevo kddika) Exet v uébodo processElement, n omoia e€dyet to
neplexouevo tov Kabe otoreiov oe pio list (mixedContent). Edd tomobetovvral ola ta
QVTIKEILEVE TTOV OTOTEAOVV TO TEPLEXOUEVO TOL TpEYovTog element, extog and ta attributes.
Ta attributes dev Bewpovvian mepieyduevo, aAld 1610tntec Tov Element. Ta attributes
e&ayovrar péom piog Aotag kat’ evbeiav oamd to element (getAtributes() ywo OAa,
getAttribute(String name) yw éva mpog évo — oAAG TOTE TpEmEL v Yvopilope €K TV
mpotépev 10 6vopa). Emiong 1o keipevo pmopei va e€aybel kot avtd an” gvbeiog amd to
Element pe tv getText(). ['a oavagopd ota mpaypotikd mepiexouevo tov  Element,
ypnotpomoteitar £va yevikd avrtikeipevo (object), o omoio katd mepinmtmon yiverar casted
oav Text, Comment, «in, Element (omdte tdpa madi tov TpéYovrog), PA. Zynua 7.
Tpéyovrag t1g 60 mapamdve Java classes, eppaviCope ta Text ko Attributes 6 ov tov
kopuPov. Ilpocéfte otL 1 processElement kaAeitoar ovadpopkd. Ta otorgeio G
mixedContent givar avtikeipeva pe dSaQopeg 110TNTEG Kot ypnoonotovue tnv getText yuo
ta Text ka1t Comment mpokeévov va TUTMOGOLHE TO Keipevd tovg oav String. To
avtikeipevo CDATA tomoveton 600 @opég, pa cov aviikeipevo Text (n CDATA esivan
Kataokevacpuévn ooav subclass tg Text) kot pic cov CDATA. To avtikeipevo
ProcessingInstruction £yxet katd tnv Oewpeion PlTarget (n epappoyn oty omoiav
amevBovetor 1 akolovBovca evtoAn)), oedopéva (DATA, dnA. 1 eEKOVION TNG EVTOANG) Ko
BePaing matépa otov onoiov aviket (Parent). Kot ta tpia e€dyovtal cav keipeva.

Ola to mapamdve eival TAEov Ko Java kot 1 0100pevn Tapakdto HEBodog enesepyaciag
umopet va ypnoiponombet yevikodtepa eni omolovdnmote apytkov XML.
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import java.io.*;

import java.util.*;

import org.jdom.*;

import org.jdom.input. SAXBuilder;

public class JDOMTreeProc
{

public void processElement(Element el)
{

// Print name and text of el

System.out.printin("\n ");

System.out.printin("\nNEW ELEMENT named: "+ el.getName()+ ", with text:"+ el.getText());
/[Print attribute names and values:

/I(to do this first get all attributes via a list)

List attributeList = el.getAttributes();
printAttributes(attributeL.ist);

/ImixedContent list will contains the contents of el
[l ---111 Attributes are NOT considered contents of el ---1!
List mixedContent = el.getContent();
/IContents can be Text, Comment, ProcessingInstruction, ...
/Iscan the content list, assigning first each of the list's
/linhomogeneous elements to a general object o
for (Iterator i = mixedContent.iterator(); i.hasNext();)
{
Object o0 = i.next();
/1if object o belongs to some particular class
/[(Text,etc, see JIDOM classes),
/Iwe use casting and make o a pointer to an object
/lof this class, then place an appropriate call.
if (0 instanceof Text){processText((Text)o);};
if (0 instanceof Comment){processComment((Comment)o);};
if (0 instanceof Processinglnstruction)
{processProcessinglnstruction((Processinglnstruction)o);};
if (0 instanceof EntityRef){processEntityRef((EntityRef)o);}
if (0 instanceof CDATA){processCDATA((CDATA)0);}
if (o instanceof Element)
{//here a recursive call to this same method !!!!
processElement((Element)o);}
}

}

public void printAttributes(List attributeL.ist)

{
System.out.printin("ATTRIBUTES (name/value pairs):"),

for (Iterator i = attributeList.iterator(); i.hasNext();)

{
Attribute att = (Attribute)i.next();

System.out.print(att.getName()+ "="+ att.getValue() + " ");

¥
¥

public void processText(Text text)

{

/Iwe output the (possibly void) element text once more
System.out.printin("\nANOTHER output of TEXT: " + text);

public void processProcessinglnstruction(Processinglnstruction pi)
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{
System.out.printin("\nP1 Target . "+ pi.getTarget());

System.out.printIn("\nPI Data . "+ pi.getData());
System.out.printin("\nP1 Parent element: " + pi.getParent());

}

public void processEntityRef(EntityRef er)

{
[Irelated to DDT - see later

}

public void processCDATA(CDATA cd)
{/Iprint as CDATA contents
System.out.printin("\nCDATA printed as text: " + cd.getText());

public void processComment(Comment cm)

{

System.out.printin(">>>>>>>>>>>>>>>>>>>>>> COMMENT: " + cm.getText());

}
}
Kodwkog 6.3. Enickeyn pe avadpour og 6Aa to elements péow JDOM (2/2)

Yty avtifetn katedbbvvon, yoo v oeplakn egoywyn oe apyeio .xml, ypeidletar évog
XMLOutputter. Kataokevdletor oy apyn Kot tov mapodidovpe o610 t€Aog 10 LI
dnuovpyiav doc kar to emBountd FileOutputStream (ue to dvopo tov mPog dnovyioy
newVehicle.xml ). Katackevdlovpe tdpa to doc ek tov undevog. Xpnotpomoteitot to New
kabmg ko n néBodoc addContent tov kabe dnpovpyndévtog element yio va wdpe mo kdT®
(apyilovrag and to root element0). Exiong to root (elemet0 ovopacOév lory3) opiletor cov
doc. Me v setxxxx (Xxxx ywo Attribute, Text) eumiovtiCoue £va element pe tig 1010t TES
Kow to keipevo tov. Télog yia va dei€ovpe o0tL ta avtikeipevo tov JDOM classes
ovumepipépovtarl Onmg kdbe object tng Java, epapudlovpe oe éva and avtd v pébodo
toString.
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import java.io.*;

import java.util.*;

import org.jdom.Document;
import org.jdom.Element;
import org.jdom.Attribute;
import org.jdom.output.*;
import org.jdom.Comment;

public class CreateXML
{

public static void main(String args[]) throws FileNotFoundException,IOException
{

System.out.printIin("Creation of new XML");

XMLOutputter outputter = new XMLOutputter(" "true);

FileOutputStream output = new FileOutputStream(*newVehicle.xml™);

/Inew Document object, with element lory3 as root
Element element0 = new Element("lory3");
Document doc = new Document(element0);

/ladd a comment
Comment com = new Comment("This is a new entry to vehicles");
doc.addContent(com);

/Inew Element object to be used below
Element elementl = new Element(*“tender");

/IOne four_line statement!.... Creates

/[child, grandchild, grandchild's attribute at once!

[IsetAttribute is method of Element

/IAND returns the (same) element object - therefore we continue

element0.addContent(new Element(*traction™)
.addContent(new Element(*"tractionbody")
.SetAttribute(new Attribute("type","extra heavy"))
.setText("text for tractionbody™)));

/lelementl will become child of element
element0.addContent(elementl);

elementl.setText("some text,").addContent(".... more text");

//Method output will create an xml document as specified on top
outputter.output(doc,output);

/lthe JDOM objects (here an Element object) are usual java objects,
/lto demonstrate this, we apply the most common object method toString
System.out.printIn(element0.toString());

System.exit(0);

K®dwag 6.4. Xeiprokn| e€aywyn doung katd JDOM, og apyeio .xml
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XML ka1 Java DOM (Document Object Model o€ Java)

Oa Eavadodue edmd doa d6ONKay oo mAdico tov Java Document Object Model (JDOM)
610 TAaiclo tov avatnpod DOM mpaypatomompévo oty yAdcao Java. O okomdg HoG
glvat 0 1810¢, oMA.

e 10 ddPacpa evog apyeiov xml kot to mepddPacpa péca oty dopur; DOM mov
dnuovpyeitan. H DOMNavigator eivar 1 tekeiog avtiotoryn g mponyoduevnc
XMLtoJDOMClasses.

import org.w3c.dom.™; // this is the 'DOM' in our downloaded java
import javax.xml.parsers.*; //... and the parsers! (DOM & SAX, see later for SAX)
import java.io.*;

public class DOMNavigator{
public static void main(String[] args) {
try{
/IWith following 3 lines we realize the chain:
/[DocumentBuilderFactory->DocumentBuilder->Document
/fand build an (DOM) Document doc from the input file
DocumentBuilderFactory fact = DocumentBuilderFactory.newlnstance();
DocumentBuilder builder = fact.newDocumentBuilder();
Document doc = builder.parse("'general XML.xml");
//[Examine document element
System.out.print("Name of document element is.. ");
/[DocumentElement is the too element !
System.out.print(doc.getDocumentElement().getNodeName());
System.out.print(" ... and its value is .. "); //this must be NULL !!
System.out.printin(doc.getDocumentElement().getNodeValue());
/l... just a demonstration for ‘getElementsByTagName'
System.out.print("No of elements named 'jeep' anywhere in the doc is .. ");
System.out.printin(doc.getElementsByTagName("jeep™).getLength());

/llteratively examine every element, starting again from doc element
myDOMTreeProc dtp = new myDOMTreeProc();
dtp.processNode(doc.getDocumentElement());

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

¥
¥

class myDOMTreeProc

public void processNode(Node el)
{ System.out.printin("\n///HHHTTTTHHTTTTTTTITTTTTTIIN T TERATIVE NODE PROCESSING //iHHTHTHTHHITITIT;
NodeL.ist mixedContent = el.getChildNodes();
int noOfChildren = mixedContent.getLength();
System.out.printIn("Element named ™ + el.getNodeName() +
" with parent " + el.getParentNode().getNodeName() +
" has " + noOfChildren + " child nodes (of any kind) and " +
" has content:");
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}
¥

for (inti=0;i<noOfChildren;i++)

{

Node currNode = mixedContent.item(i);
f (currNode.getNodeType() == Node. TEXT_NODE)

{ System.out.printIn(currNode.getNodeType() + "-Text............... " + currNode.getNodeValue()); };

f (currNode.getNodeType() == Node. COMMENT_NODE)

{ System.out.printin(currNode.getNodeType() + "-Comment.......: " + currNode.getNodeValue()); };

f (currNode.getNodeType() == Node.PROCESSING_INSTRUCTION_NODE)

{ System.out.printin(currNode.getNodeType() + "-Pl...................... " + currNode.getNodeValue()); };

f (currNode.getNodeType() == Node.CDATA_SECTION_NODE)

{ System.out.printin(currNode.getNodeType() + "-CDATA............. " + currNode.getNodeValue()); };

f (currNode.getNodeType() == Node.ELEMENT_NODE)

{ NamedNodeMap allAttr = currNode.getAttributes();

}

System.out.printin(currNode.getNodeType() + "-Element
+ ((Element)currNode).getTagName() + ™ has "+ allAttr.getLength() +" attribute(s): );
/1 to use the Element method 'getTagName()', casting was used above
for (intk =0 ; k < allAttr.getLength() ; k++)
{ System.out.printin(allAttr.item(k).getNodeName() + " =" +
allAttr.item(k).getNodeValue()); }
processNode(currNode); ; // recursive call to this same method !!!!

}

Kodikog 6.5. Ewcayoyn apyeiov .xml oe DOM, avadpopukn enickeyn oe 6ia ta elements

e 1 &Kk ToVL undevog dnpovpyia piog dopung DOM ko n e&aywyn g oe apyeio xml. H
CreateDOMandXML givor 1 teleiog avtiotoyn g mponyovuevng CreateXML.

import org.w3c.dom.*;

import javax.xml.parsers.*;

import javax.xml.transform.*;

import javax.xml.transform.dom.*;
import javax.xml.transform.stream.*;
import java.io.*;

public class CreateDOMandXML

{

public static void main(String[] args)

{

System.out.printIn("Creating DOM, filling DOM, outputting XML file.");
try{

//With following 3 lines we realize the chain:
//DocumentBuilderFactory->DocumentBuilder->Document

/fand build an (empty) (DOM) Document doc from nothing

D
D
D

ocumentBuilderFactory fact = DocumentBuilderFactory.newlnstance();
ocumentBuilder builder = fact.newDocumentBuilder();
ocument doc = builder.newDocument();// an empty Document doc has been built

//Now we put some content into doc

Element top = doc.createElement("topElement");// a stand alone DOM Element
doc.appendChild(top); // is put into the empty doc (the top element is a child of doc!)
Element flchild = doc.createElement("firstLevelChildElement");
flchild.setAttribute("att1","some value");

top.appendChild(flchild); // the initial element top obtains flchild as child

1.

.. we have created an nonempty xml as DOM structure (in memory)

/[Outputting is just a case for 'tranform’, so:
[[TransformerFactory->Transformer
TransformerFactory trFac = TransformerFactory.newlnstance();
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Transformer tr = trFac.newTransformer();
//We want to given the Transformer tr, its source (the DOM structure) & its result (a file)
DOMSource source = new DOMSource(doc);
StreamResult result = new StreamResult(new File("newXmlFile.xmlI"));
/I ... and we transform, i.e. transform our (DOM) doc into a text (xmL) file !
tr.transform(source, result);

}catch(Exception e){System.out.printIn(e.getMessage());}
System.out.printin("Done...");

K®dwkag 6.6. Zeiprokn eEaywyn DOM og apyeio .xml

[Topatnpodpe v €€Ng onuovtiky mopaAAniio ywo t0 7AOC eoepyouedo  oto
TPOYpappoTIoTikd koouo tov DOM. Katackevdlope éva DocumentBuilderFactory
DocumentBuilderFactory fact = DocumentBuilderFactory.newlnstance();
and avtd Kotookevalope Evav DocumentBuilder
DocumentBuilder builder = fact.newDocumentBuilder();
KOl TP
e av &ope MM éva apyeio xml (mepintwon g DOMNavigator), dapdalovtdg o,
dnuovpyovpe kot yepilope €va Document (mov givon  Soug DOM) pe v pébodo
parse tov DocumentBuilder
Document doc = builder.parse("general XML.xml");
o av Bélope éva Document (mov eivon pia doury DOM oAAd kevn, mepimtmon g
CreateDOMandXML) 1o dnuovpyodue pe
Document doc = builder.newDocument();

Amd v otrypn mov €yope éva tétoto Document (mov eivon po dopy DOM) €yope 6ho to
omhootdolo twv interfaces Tynuata. 6.3 — 6.7 tov DOM API. Idwitepa pog evolopépel 1o
interface Document (ZyAuo. 6.7) mov epydaletar og €vo eminedo maveo omd T0 povadkd top
element, dnA. mepikieiet 6o to Xml, kevo 1 Oy

H dwdwoocio g eaymyng tov Document sivor pio amd T TOAAEC TEPMTMOELS €VOG
‘uetacynpaticpod’ v onoia emtedel €vag Transformer. Tov dnpovpyovpue pe dwadikocio
TOPOLOLL LLE TNV TOPOTAV®

TransformerFactory trFac = TransformerFactory.newlnstance();

Transformer tr = trFac.newTransformer();

O Transformer éyet mnyn (source), mov otV nepintmon pag edm ivar DOMSource
DOMSource source = new DOMSource(doc);

kot amotédeopa (result), Tov oty mepintwon pog edm eivor StreamResult o omoio pag odnyel

o€ apyeio cav va Nrav pio amAr ekTHTOon.
StreamResult result = new StreamResult(new File("newXmlFile.xmlI"));

Me ovtd To VO TPOETOLOCUEVD, OTADS ¥pnotponotovpe Ty uébodo transform
tr.transform(source, result);

tov Transformer kot tedeidvoue! AAleg TEPUTTMOOEI Ol OMOieC KOADTTOVTOL HE TOV (010
Transformer 6o dovpe Tapakdto oto kepdiato mepi XSLT (petaoynuoticpoi XML).
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XML ka1 SAX (Simple API for XML)

1t Baon 6hov Tev tapordave gvpioketor to SAX (Simple API for XML), npoceepdpevo
a6 tov SAX parser, Tov onoio HTopoVUE VO QOVTAGTOVUE GOV VOV GEPLOKO AVAyVAOOTN
(SAX reader) tov kewpévov XML, yoapaktipo mpog yopaktipo. O SAX parser
avayvopilovtag ta didpopa pépn tov XML apyeiov, dnuovpyet avtictorya copfdvia
(events), oto. omoiat T0 OIKO pOC TPOYPOUUE OPEIAEL VO avTOTOKPIOEL oOUPOVA UE TIC
emBopieg pog. O SAX parser dwapdlet v tovia (cupud yapaktypwv) tov XML kepévov
KOl OVIYVEVEL KOl GTOUOTE GE GLYKEKPIUEVA onueia. Xe KAOe oTapdtnua dnpovpyeitat Eva
ocvupav (event) mpog tov dwd pog event handler. MoAig o event handler avtipetonicetl to
event, couveyiCer o parser péypt 1o emdpevo onueio. Xto Zynua 4. eoaivetor 1 CEPLOKN
gloodoc tov kewévovr XML otov SAX parser. Avtdc ehéyyetal amd TNV QUPUOY GTNV
onoia dnimvel miow (callbacks) cupfavra, nradn v aviyvevon tov el PEPOVS PEPOY
tov Vo avéyveoon XML .

XML XML parser
document >

Parse Information (events)

| v

Event handlers

Application

Yympe 6.10. T'evikn apyn SAX parser

O ContentHandler (evoopatouévog oe popen interface péoa otov SAX parser) eivor évog
event handler kotd ta yvootd g Java, o omoiog dnuiovpyel KAMGELS TG® 6TV EPAPUOYN
KGOe @opd mod éva a&lompooekto yeyovog  (parsing event) SomioTOVETOL KOTO THV
oeplakn avayvoorn tov kewévov XML. ‘Eva interface givor o opiopdg pebodwv (BA. m.y.
startDocument, StartElement, «\n). v mepintoon poag n mAsloyneic ovtOdV TOV
puefddwv Ba kodeitor OTOV SOMICTMOVOVTOL Ol OUMVVUEG TEPUTTAOCELS (OPY] TOV KEWWEVOU,
otoyeiov XML avrtictorya). O XMLEventsPresentor, mopoxdt®w ocov 0K HOG
npaypatonoinon tov ContentHandler interface, ogeiler vo mpoypoppaticer OAeg TIC
pneBod0vg aVTEG, £0T® KO UE TETPUUEVO TPOTO (dpeom emoTpoPn Yopic Kapio evépyeia).
Yav tov ContentHandler, vrmapyovv otov SAX kot dAho tpio mopopotlo interfaces
ErrorHandler, DTDHAnNdIer, EntityResolver, ue avtictoyyn ¢ulocoeio ypnone, to omoio
OUmG dev eVOlOPEPOLY €OM KOl OPVOVTOL ampaypoatomointa (nA. 0ev TPOYWPALE GE
avtiotoyn implementation). Anuiovpyodue npdta éva avtikeipevo SAXParser kot petd
pécm avtov éva avtikeipevo XMLReader, to onoio kot Ba dtafdoet to XML kelpevd poc.
Ytov XMLReader avtikeipevo mpookoridtar kor to ContentHandler avtikeipevo mov
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onuovpynoaue. Télog karobue v pébodo parse, n omoio awtoOUATH ONULOLPYEL OA TOL
callbacks, onAadn tig KAoelc Tod yivovtol kébe eopd mov TNV dAdIKAGI0 TNG GEPLUKTG
avayvoong o parser avokoAOTTEL TO SOMIGTOVEL TO OVTIOTOLKO0 SLUPAV. AvAAoyo LE TO Tl
Bpioket, pag 1o dwbétel pécm avtg TG KANOMG Kot SldQopo GYETIKA avTiKeipeva o0
EVOLPEPOLY, T.Y. TNV Tepintmon Tov element O6An v mAnpogopia mov oyetiletal pe 10
ovoud tov. Xto cupuPdv eppaviong véov element, pog didetar 1 evkaipio va Stafdcope Kot
ta attributes. Méow tov interface Attributes (cav Vector tng Java) didoue oto mapaderypa
£val €K TOV TPOTEP®V YVMGTO pog 6voua attribute (to colour), pog emotpépetar n 0¢on mov
Bpioketar (undevikn, mpmtn, devtepn KAT péoa oto element) kot KOTOTY YPNOCILOTOIOVTOG
avtv dwPdlope TV TIun.

Inuewtéov, 0Tt yopic emmAEOV dIKN UAG TPOOTADELD SV VTLAPYEL OLGLMOONG TANPOPOPia
Yo T0 0¥ gvpioketan pésa oto XML 1 dwwdikacio Tov parsing , m.y. o€ moio Pdbog Tov
d0évdpov. Kpatwvtag oty gpapuoynq pog pio mpoictopios duvatdv v, KOTOyPAPOVLE
dounpévn v minpoopia ya To Tt GLVERN / dafdotnke oe KABe oTiyun. Agv vhpyetl v
TOVTOLG KOaVEVOG TPOTOG Vo yvopilope Tt émetol, dedopévon OTL T0 O1KO pag uEPog (g
€QaPROYNG) Tpoywpl mapdAinia pe tov SAXParser kot XMLReader, o omoiog dgv £xet
akoun dafdocel mo mEpa. Av moAtl embopovpe YvodoN Tov onpeiov, 6TOL gupicKETAL aVA
Ao GTLyUr| 0 parser ypnotporolovpe v class Locator. Anpovpyode 1o ovTikeipevod g
lc kamt 10 OMAodvovpue otov ContentHandler ypnowonowwvtag v uébodo
setDocumentLocator pe v povadwkn evtoAn this.lc = locator; An” 6ieg 116 peBdO0VG ™G
doxudlovue mapaxkdtm v getLineNumber, mov pog 6idel v 0éon (apOud ypapunc)
péca oto apyeio, 6mov dramotdbnke and tov SAXParser to cuykekpyévo cupPav.

import org.xml.sax.*;
import org.xml.sax.helpers.*;
import javax.xml.parsers.*;

[IXMLEventsPresentor will be defined as an implementation of the ContentHandler interface.
/[The ContentHandler interface contains the definition of a number of methods,

/lwhich are automatically called, when the corresponding parsing event occurs.

/lIn our XMLEventsPresentor implementation we have to implement each and every one

/lof these methods (even in a trivial way).

public class XMLEventsPresentor implements ContentHandler

{

private Locator Ic; /Iwill be registered below

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

{
System.out.printIn("Here we go..");
XMLEventsPresentor xmlep = new XMLEventsPresentor();
xmlep.go();

public void go() throws Exception

SAXParserFactory spf = SAXParserFactory.newlnstance();
//\We create first a parser object and then,

[lthrough a method of it, a reader object

SAXParser sp = spf.newSAXParser();

XMLReader sr = sp.getXMLReader();

//We have to declare the ContentHandler to the reader
/fand then we can issue the 'parse’ command to

//(invoke the parse method of) the reader
sr.setContentHandler(this);
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sr.parse("file:///D:/George/JavaClasses/Code/vehicles.xml™);

¥

/limplementations of ALL ContentHandler interface methods:

public void setDocumentLocator(Locator locator)
{ /IRegister the locator
this.lc =locator ;

}

public void startDocument() throws SAXEXxception

¢ System.out.printIn("'Starting with the XML document...");
¥

public void endDocument() throws SAXEXxception

i System.out.printin("..... XML document finished");

public void startPrefixMapping(String prefix, String uri)
throws SAXException
{

public void endPrefixMapping(String prefix)
throws SAXException
{

public void startElement(String namespaceURI, String localName,
String gName, Attributes atts)
throws SAXException
{
//demonstrate use of locator: show the line of this event
System.out.printin("START of Element " + gName
+ " at line no "+ Ic.getLineNumber());

//get the index no of the attribute named 'colour' and
/luse this to find the colour value (wherever applicable)
System.out.printIn("Attribute colour has index no"

+ atts.getIndex("colour") + " and value "

+ atts.getValue(atts.getIndex("colour")));

}

public void endElement(String namespaceURI, String localName,
String gName) throws SAXException
{System.out.printin("END of Element "+ gName); }

public void characters(char ch[], int start, int lenght)
throws SAXException {}

public void ignorableWhitespace(char ch[], int start, int lenght)
throws SAXException {}

public void processinglInstruction(String target, String data)
throws SAXException {}

public void skippedEntity(String name) throws SAXException {}
}

K®dwkag 6.7. To ContentHandler interface kou 1 ‘mpaypatonoinon’ tav uebddwv tov
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Me tov SAX parser gvpiokopuedo 610 KATMOTEPO TPOYPUUUATIOTIKA TEPIPAALOV TOV HOg
otder T pn mpodoPacn oto XML. H évtaén tov dikdv pog embopuadv (spappoyn pog) etvot
mo entmovn and 6t pe 1o DOM 13 IDOM, aArd ot dtabéaipeg duvatdHTNTES Kot 1) TayvTHTA
€00 vreptePOVV. Agv mepuévope va dnuovpyndet kot vo pag tpoceepel 1 TAnpng doun
tov XML ovpgpova pe to DOM 11 JDOM povtéro, adrd eidomotovpedo Kot Umropovue vo
avtamokpliovpe ota oyetikd cvpPdavta on the fly, kabbg dwapdaletor to XML keipevo kot
YOPIG VO, TEPIUEVOLLE TO TEAOG BLTNG TNG AVAYVOONG.
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7. XML ko1 XSL

Me v XSL (eXtensible Stylesheet Language) popeonotovue éva keipevo XML.
>m véa tov popen umopel miA va eivar XML (4 HTML), 6nwc 1o 0éhel évag GAlog
amodéktng. H popeomoinom, dniadr n petatpont] evog apyeiov .Xml gio6dov Katm omd
odnyieg ypappéveg oe évo keipevo o apyeio .Xsl, umopei va yivel gite uéow tov browser,
eite péow evog XSLT (XSL Transformation) Processor. H ££080g €ivat To pHeTapop@muévo
apyeio .xml 1 .htm. v nepintwon tov IES, vrdpyel evoopotmpévog o Microsoft XML
(MSXML) parser, o onoiog vrootnPilel Kol LOPPOTOGELS GOUPOVA LE TIG TEPIOCOTEPES
npodwypapés g XSL. Oa meprypdyope mopakdto ntomg propet Evag parser vo kdaver pio
tétol. poppomoinon. Me tov IES pmopovue vo €yope poévov €€odo .htm, n omoio ko
eppaviCetar. Me avtd Ba acyolnBobdue mpmdto pe Pdon 10 TOPAKATO 0PYKO KEILEVO
XML. To xeipevo Cars.xml mpémel va. eivar gukatavonto, pe povadikd véo oTolyeio v
devtepn  oepd, Omov o parser eviéAletar va  ypnolomowcel to - “‘stylesheet”
CarPresentor.xsl. Apa to mopakdtew XML keipevo mepiéyel pe v (tovicpévn) avapopd
Tov oo Stylesheet CarPresentor.xsl tig 0dnyieg yia 1o g Oo Tpénet va eppavicdei amd tov
IES.

<?xml version="1.0"?>

<!-- REFERENCE TO THE STYLESHEET: -->
<?xml-stylesheet href=""CarPresentor.xs|'" type=""text/xsl"*?>

<vehicles>
<vehicle year="1996" make="Land Rover" model="Discovery">
<mileage>36500</mileage>
<color>black</color>
<price>$22100</price>
</vehicle>

<vehicle year="1998" make="Land Rover" model="Discovery">
<mileage>3550</mileage>
<color>red</color>
<price>$31995</price>

</vehicle>

<vehicle year="1996" make="Chevrolet" model="Suburban 2500">
<mileage>49300</mileage>
<color>green</color>
<price>$25995</price>
</vehicle>
</vehicles>

Mopadewypa 7.1. To «eipevo Cars.xml pe v  avagopd tov oto Stylesheet
CarPresentor.xsl.

Av ‘kromioope’ to Cars.xml pe tov IES, 6o dovpe, avti evog keywévov XML, évav opaio
nivaxa! [1og £ywve avtd;
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Ac dovue 1o CarPresentor.xsl (emduevo listing), dnk to keipevo mod Bo dmoel TIC 0dNYyieg
otov IE5 yio va onpovpynoet to véo HTML «eipevo, kar to omoio avoaeépetar otnv
devtepn ypauun tov Cars.xml. Ot odnyieg avtéc ovviotavtar gite og véa ototyeion XML,
OTOTE YPAPOVTOL KOATO TO 1O YVOOT(, £(TE GOV UETUTPOTEG TOV OVOPEPOVTOL GE GTOLYELD
tov apykod XML, mpdyua mod pag evélapépel topa mpmtiotwns. Kdabe keipevo .xsl sivar
Kot ovTo ypappévo cvoppatd pe tnv odvtaén g XML kot meptlapfavet daitepeg eTIKETES
(tags pe to mpdBepa Xsl:), o1 omoieg ko opilovv Tig emmAéov Asttovpyikotntes. Kabe apyeio
Xsl, ocav cvvtoktikd wyvov keipevo XML (valid XML), pmopei va dapacOei avtovoua
Katd to yvootd (my. uéom tov browser). H mpodtn ypouun dnidver v €kdoon tng
ypnowonoovpevng XML (6mwg mpwv) kot m devtepn ypeldletar yioo SNAwmon Tov
YPNOUOTOOVUEVOV oTolyelmv tov XSL. Xvvovtdpe €d® TV yvooTtn Hog £vvolo TOV
namespace: H devtepn ypapun dnidvetl, 6Tt otidnmote £yl to pdOepa Xsl: (‘xmins:xsl=...”,
OnA. ‘ro xml namespace eivar to ..’) omokTd TNV onuacio oy opileTar oTO
"http://www.w3.0rg/TR/WD-xsl". Avté pmopei vo @aivetonr cav dievbovon diktvakon
tomov, oAb ovdémote Ba mape oe avtdv. ATAd onpaivel 6Tt avtdc 0 omoiog Ba eppavicet
to keipevo (edm o IES) mpémer va éxel mpoypappaticel OAa 06ca £xovv cupemvndel ‘uéca
otov’ TOMO aVTO, ONA. OLGLOCTIKA 6T0 avticToryo mpdtvmo. Ilpocéfte emiong OtL TO
xmins:xsl dev eivar timote GAlo mapd attribute tov otorgeiov xsl:stylesheet. To
xsl:stylesheet givatr kor to root element tov keyévov CarPresentor.xsl, kabocov avoiyet
otV deLTEPN GEPE KO KAEIVEL TNV TEAEL T

O okomdg €0m givar va gpeavicBovv ta dedopéva tov XML o popoen mivaka. H epodvion
TOV TivoKo TPOETOUALETOL HE TA OPYIKA OTIS OPYIKES YPOppES Tov Keyévov XSL,
aveEdpnta tov Cars.xml. To evdiagépov givar pudvov 1o TMG EMAEYOUE Kot YPAQOUE pEcol
OTOV TVOKO TPaypaTiky TAnpogopio ‘tpafnyuévn’ uéoa and to Cars.xml. OAo 1o keipevo
XSL mepucheietor petald <xsl:stylesheet ...> ko </xsl:stylesheet>. Méca oe avtd
opilovtar templates (expayeio). To apyucd eaivetor peta&d <xsl:template match="/"> ko
10 </xsl:template> g npoterevtaiog oepds. Kabe exuayeio £xet to attribute match, pe to
onoio dnAdvetan eni moiov VLodEVEpoLv Tov Kewévov XML Oa epappocbei to template
avTO. MTOPOVE OVTO VO TO SOTVTMGOVIE KOl CAMDG: EPOCOV VTLAPYEL KATOL0 VTTOGEVOPO
oto apywkd XML o0 va topidlet pe v tiun tov match (edd to root, dni. Ba taplalet
oMo to Cars.xml), Oa epapuocbdei to template avtd kot péoo og avtd T0 VITodEVOPO. Kabe
avapopd oto apykd XML mepropiletar oto vrodévdpo mov opicOnke pe to match. Tovto
dev onuaivel TOAMA €0d mOL mPOKeLTaL Yoo To /’, aAld mopokdto Bo dovue templates
Kolovpeve péoa and templates (evBvdakwon - nesting), omdte kabe template cuvemdyetat
Kot évo, (60voAo omd) viodévdpo(a), To(a) Aeyoueva context node(s). Ag dexyBovdue mpog o
wapdv edd OTL, Aoym Tov template, éyoue méoel péoca oe Eva VTOSEVOPO, 0plldpEVO amd
avtd to context node.

Méoa oto template pmopovv va mapoatibevion omoladnnote ototryeioo XML (Goyeta pe 1o
apyd pog XML to omoio kéleoe 10 cvykekpyévo XSL), ta onoia Ba epgaviCoviar kotd
Ta yvootd. Extog and avtd, otoryeia / eviodéc tov kot eEoynv XSL (ta eicayopeva pe
xsl}) avapépoviar Kot GuAAEYoVV ototyeio amd to apyikd XML, mévta opmg péoo and 1o
VI0dEVOPO OOV Pplokopacte coppova pe o toporave. Etot to <xsl:for-each ...> ...
<xsl:for-each/>, emAéyetl Oha T GTOLYKEID GTO VTOOEVIPO (€00 TO OOt /), COUP®VA Kot [
ta attributes order-by (kpuripro tagwvounong) xar select (otoryeio emi tov omoiov
epapuoletar). To attributes ovtd €yovv péoa oto XSL v yvwory ovvtaén
(attribute=""xyz”"). Kotomwv pe to otoryeio XSL xsl:value-of naipveton telikd n tiun (dnA.
t0 text), N pue @ to attribute tov emreyéviog XML otorgeiov. Ovclootikd ta ototyeio /
eviolég tov XSL pog olvouv v dvvatodotnta vo mAonynbovue péco otov  emAeyévia
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context node kot va emAé€ovpe oty dradpoun pog otdnmote embovpovue. o mopddetypa,
to select (attribute tov value-of) mepiéyer wa Aeyouevn XPath expression, onioadn &va
povomdtt mov apyiel otov context node. Eniong umopodue va Oempnoope 6t xsl:for-each
etvon évo mini template péoo oto apykd, 10Tl pog EEPVEL (GTNV TEPLOYN TNG LOYVOS TOV) GE
Kkoupo 1 ovvoro koéuPov (6Aa to vehicle) kdtw amd tov context node (root /). Avto givan
TpocmpPvO Kol poAG Pyodue amd to select element, exavépyetarl o woyvwv context node,
omw¢ opioOnke and To match tov template to onoio ‘extelodpe’.

To minqpec keipevo CarPresentor.xsl eivau

<?xml version="1.0"?>
<xsl:stylesheet xmins:xsl="http://www.w3.org/TR/WD-xs|">

<xsl:template match="/">
<html>
<head>
<title>Used Vehicles</title>
</head>
<body background="Money.jpg">
<h1 style="background-color: #446600;
color: #FFFFFF; font-size: 20pt; text-align: center;
letter-spacing: 1.0em">Used Vehicles</h1>
<table align="center" border="2">
<tr>
<th>Year</th>
<th>Make</th>
<th>Model</th>
<th>Mileage</th>
<th>Color</th>
<th>Price</th>
</tr>
<I--This template has had so far only presentation elements, -->
<!-- without any reference to the target xml document -->
<I-- We now refer to the the target xml document -->
<xsl:for-each order-by="+ price" select="vehicles/vehicle">
<tr>
<td><xsl:value-of select="@year"/></td>
<td><xsl:value-of select="@make"/></td>
<td><xsl:value-of select="@model"/></td>
<td><xsl:value-of select="mileage"/></td>
<td><xsl:value-of select="color"/></td>
<td><xsl:value-of select="price"/></td>
</tr>
</xsl:for-each>
</table>
</body>
</html>
</xsl:template>
</xsl:stylesheet>

Mapadeypa 7.2. To stylesheet CarPresentor.xsl.

Topa Oa epappocope to apyeio vehicles_transformer.xsl eni tov vehicles.xml koAdvrog
tov Xalan XSLT Processor ypoupévo o€ Java pésw command line.
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<?xml version="1.0"?>
<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform">

<!-- OUTER template: -->
<xsl:template match="/"><!-- this match makes "/" the context node -->

<!-- create a new element with a specified name -->
<xsl:element name="jeep_users">0rganizations using jeeps are:
<!-- the following will fill the new element -->
<!-- the XPath expression starts from the context node -->
<xsl:for-each select="vehicles/jeeps/jeep">
<xsl:value-of select="@user"/> and .....
</xsl:for-each>
</xsl:element>

<!I-- same as above, but NO content will be generated because
XPath expresion does NOT start from context node !!!! -->
<xsl:element name="jeep_not_found">

<xsl:for-each select="jeeps/jeep">
<xsl:value-of select="@user"/>
</xsl:for-each>
</xsl:element>

<!-- The context node moves now down to ... -->
<xsl:apply-templates select="vehicles/lories"/>

<!-- The context node moves up againto .. -->
<xsl:apply-templates select="vehicles/ambulances"/>

<I-- The context node moves up againto .. -->
<xsl:apply-templates select="vehicles/jeeps/jeep"/>
</xsl:template><!-- END of OUTER template -->

<!I-- FIRST template called by outer template -->

<xsl:template match="lories">
This text will be printed in the place of node lories
<!-- The context node moves now down to loryl -->
<xsl:apply-templates select="lory1"/>

</xsl:template><!-- End of FIRST template called by outer template -->

<l-- SECOND tmplate called by outer template -->

<xsl:template match="ambulances">

This text will be printed in the place of ambulances
</xsl:template><!-- End of SECOND template called by outer template -->

<I-- THIRD template called by outer template -->

<xsl:template match="jeep">

This text will be printed in the place of EACH jeep
</xsl:template><!-- End of THIRD template called by outer template -->

<I-- Template called by FIRST template called by outer template -->
<xsl:template match="lory1">

...and this is the text for loryl

</xsl:template><!-- End of ... -->

</xsl:stylesheet>

Mapadevypa 7.3. To vehicles_transformer.xsl (zpog epappoyny eni tov vehicles.xml)
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H avagopd oto apyeio .Xsl yiverar topa oto command line
java org.apache.xalan.xslt.Process -IN vehicles.xml -XSL vehicles_transformer.xsl

oM. epdppoce v dadikacia .... Xalan.xslt.Process tov eni tov vehicles.xml coppva pe
TIg 0dnyiec tov Vehicles_transformer.xsl, to omoio pmopei va amopoxpuvbei omd TV
devtepn ypouun tov vehicles.xml. Metd to —IN épyetat to .Xml g16600v, petd to —XSL 10
Xsl tov petacynuatiopod ko uetd éva —OUT Oo umopovoape va opicovue éva .Xxml 1
html eyypaogng tov amoteréopatog. ITIPOZOXH: O mapamdved TpOTOC TEPAUATICUOD UE
tov Xalan givon mavrote mpotiuntéog, kabodcov ot browsers dev avtamokpivoviol cuyvd oe
TOALG OO TOL VTTOGYOUEVA E0M, 1] KOl GE OTOLOONTOTE AAAO GUYYPOLLLLLOL.

Ene1om 1o véo .xml péoa oto .Xxsl, dev mepucieietan ko’ oloxinpiov o€ otoryeio <html>,
dev Ba éyope €€odo html, odrd omAr] €£000 KeWEVOL GTIV KOVGOAL YXEPIGUOV. Mg TOV
TpOmo avTd givar duvoTdv va dnuovpynoovue €va mpayuatikd Xml ommyv é€odo (Oa
umopovoe vo. ggaybel ka1 cav apyeio). Ilpog avtiv v katevbuvon, 1o XSl otoyeio
<xsl:element name="xyz"> dnuovpyei mpayuatt évo véo XML element ovouaticpévo xyz,
Omwg Kavope mopakdtm pe to otoyeio <xsl:element name="jeep users">. Ilap” dAov o1
O0gV LTAPYEL OLGLOOTIKN JLPOPA HE TO TPOTYOVUEVO TOPAdelypa, PAEmTOUE €6® o
npaypatiky mepintmon XSLTransformation - XSLT: dev gupaviope éva XML pe opaio
TPOTO aAAG TO petaTpénope g Kamolo dAro (véo) XML. Mropodue va argvBouvloiue 6to
apykd Xml kot vor avtAnoovpe amd ekel mAnpoopia, .y, HE @user AopuBAavope Ty Tiun
Tov attribute user.

XSLT ka1 XPath

H XSLT ypnowonoei 1o XPath yio vo opicel kot vo avedpel GLUYKEKPLUEVO GUVOAL
(x6ppovg — nodes) péoa oto keipevo XML egite mpokertan yioo otoryeion (element nodes),
w0tnteg (attribute nodes), kopfovg kewévov (text nodes), kKAt onwg otnv oduPacn Kotd
DOM. EmmAéov pmopel vo mepiéyel Kot cuvoptnoelg el avtodv Tov cuvolov. H XPath,
eviote yopaxmplopevn kot oav ‘yAdooo’ givar 1 sql tov xml. Eivar moAd mo mhovota,
kaBocov pog mepmyel péca oe deVOPIKEG SOUES KOl Ol ATAOVS GLGYETILOUEVOLG TVAKEC.
[Mapampodpue 61t otoryeion g XSLT cav ta xsl:apply-templates, xsl:for-each, xsl:value-
of é&yovv v 1010tta  (attribute) select, evd 1o otoyeio xsl:template éyer to attribute
match. Kot ota 800 ot tipég idovrar cav Strings pe mv mpotvmomompévn cvvraén XPath
pe v eéng Aemtn oapopd. Xto n XPath exepdler 10 chivoro kKOUPwV to omoio emAéyope
(oto omoio Bélope va petafovpe) eved to match mepiéyetl (md oe XPath) éva pattern, dnA.
™V oLvONKN Tov TPEMeEL v eKTANPEl €vag KOUPog mpokeyévov va emieyet. Ot duvatég
EKQPACELS 6TV OlatHwon evog T€Tolov pattern amotelohv VTOGHLVOAO AVTAOV TOV UTOPOLV
va ypnowomombodv o o XPath expression mod pmopovue va Bpovue oto Select. ‘Eva
pattern emotpépel mavta évo node-set. Mia XPathExpression pmopei va emotpépet Ko,
Y., op1Opd (BA. mapokdatom count()).

To XPath dnuovpyet ‘povomdtia’ péca otnv doun tov kelpwévov XML pe tpelg tpomovg:
(0) oxeTikd wg mpog 10 VId eneEepyociav atoryeio, (B) amdAvta (g TPog To root) kat (y) pe
v PonBewo pattern matching, omov m.y. umopei vo eviomiobel otoryeio pe matépa TO
otoyeio A ko andyovo to otoryeio B. 1o Taiplaypo pmopodv Kot vo DIEIGEPYOVTOL KOt
attributes, m.y. 10 @ pag odnyei oto attribute. To amotélecpo g avedpeong HECH TV
ekppdoewv tov XPath givar oy yevikny mepintowon oyt €vag kOuPog, aArd éva GOVOLO
kouBov (nodes-set), | axdun kot to kevd ovvoro. EmmAiéov pe to XPath Functions (w.y. pe
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10 count()) umopodue va aveLPOUE YPNOIUES TIUEG OV OTOPPEOLY OO TOV EVOEXOUEVMG
dyvooto kopPo (1 kopuPovg), 6to omoio pog £xel PEPEL TO “LOVOTATL .

H XPath BAéner éva £yypago XML cav éva 6évopo kOUPv, OVGLUGTIKA (e TOV 1010 TPOTO,
omw¢ kot 1o 6évdpo tov DOM (Document Object Model tree ). 1o dévdpo avtd opilovron
Ta €ENG 7 S10pOPETIKA £10M).

1.  piCa tov eyypdpov — document root

2. kopuPog otoyeiov (otoyeio) — element node (element)
. KouPog keévov (keipevo) — text node (text)
. KopPog 1016trag — attribute node (attribute)
. koupog Pl — PI node (Processing Instruction)
. kKOpPog oxdAo — comment node
. KOpBog Namespace — hamespace node
Eivar onuoavtikd vo Eekabapiotetl 6t n XPath evromilel 61 pdévov pepovopuévous kouBoug
oV KaOe Topamdve £100VG AALA GLYVOTEPA GUVOAL QVTMV, €Ml TV ontoiwV T.Y. Oa BEéAaE
va gpoppocbet éva template. Tovto Ba yivel Tpdypott, epocov eraindevbdei to pattern tov
match, nait ypoppévo og XPath. TTibavov va emotpogel kot 1o kevo civorov (KOUPwv) av
To. KpuTnplo. oV BEToVTOl JEV 1KOVOTOOUVTOL TTOVOEVE TAV® GTO TPOJIAYEYPOUUUEVO
povordtt avalntnone. To kevd cvuvorov (kopPwv) yapaktnpiletar cav ‘empty node’. H
pila Tov gyypdopov (document root 1} root node) sivar o k6pPog ¢ XPath, omoiog mepiéyet
oAOKANpo Tt0 £yypago. (AEN eivar to povadikdé document element omwg éxope
Tponyovuévmg dlevkpvioet). Xty XPath n pila tov eyypagov couforileton pe /

~NOo o1k~ W

Ymotifeton topa 611 Eyope POAcEL 6 KATO10 KOUPO TOL EYYPAPOVL TOV OVIKEL GE EVaL OO
T 7 mapandve €idn koufov. Mapovsidlope todpa T1¢ 13 drapopetikéc katevbivoelg (axes)
OTIG OTOlEG UTOPOVUE VO TPOYWPTOOUE, 1| KOADTEPA TOVG 13 O1aPOPETIKOVG TPOTOVS UE
TOVG omoiovg Umopovpe va emiéEope KOUPOLG (SLopdpmV E0MV) Ue eKKivion to ornueio
nov PBprokouaote (TK o tpéywv kopuPog - current node). O mopokdto Iivakog 7.1 deiyvet
ko emeényet v kabe axis. To ‘cObuPoro’ Oa ypnoipomombel povo oty ‘Guvtopoypopio’
tov XPath Expressions mov 6o pdbope mo kéto.

AXIis XOpporo  (TK o tpéyov kOupog - current node) — Odnyei mpog

child Timoto ta (dpeoa) madid tov TK - EINAI TO Default Axis

descendant /! Ta, Tod1d, wondid Tev wadidv, kKAt tov TK — OXI attributes

parent . tov yovéa Tov TK

ancestor Tovg mpoydvoug Tov TK péypt kar v pia

following-sibling to gmopeva adérpia tov TK (adeto av o TK eivon attribute)

preceding-sibling ta Tporyovpeva adédeia tov TK (ddewo av o TK eivon attribute)

following Toug KOuPovg mov oto Eyypogo émovtar tov TK, EKTOX 1wv
descendant tov TK (édgto0 av o TK eivau attribute)

preceding ToVg KOpPovg mov oto Eyypago mponyodviar tov TK, EKTOX tov
ancestor tov TK (éde1o0 av o TK givau attribute)

self . tov id1ov Tov TK

attribute @ o attributes tov TK (é8¢10 av o TK dev eivar element node)

namespace Tovg namespace kopfovg tov TK
(6dg10 av o TK dev givon element node)

descendant-or-self mv évoon Tev descendant kau self a&ovov

ancestor-or-self mv évoon Tev ancestor kot self a&ovov

IMivaxoeg 7.1. Ot 13 axes tov XPath.
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[Tpoywpaue pe dadoyikd pruata evromiouov. Eva frupa evtomiopod (location step) mpénet,
COLPOVA LLE TO TTPONYOVUEVA VO oYETIETOL e KAmolo axis - ywo ovtd AAA®OTE opioTNKOV
ta axes. ‘Etot yia to kdbe Prino evromiopod ypaeoue Katapyv to 6voua tov axis (évo amod
ta 13 tov ITivaxa 7.1), petd durdd colon (::) kot petd (gvoeyopévmg — 0eg T KATM) TO
ovopa Tov ototyeiov mwov BéAope va emiégope. Qg €dm mBavov va emAEEape Oyt Eva, AL
TOALG otoyeia, av PePaing vdpyovv TOAAG oToLyEia e TO 1510 OVOUO GTO GUYKEKPIUEVO
axis. Mmopovue tdpa pe mpoorpetikd predicates vo meplopicope To péypt TP ETAEYEV
obvolo kOuPov. Kabe predicate dpa coav @iktpo. Av elvar mOAG evadvovtal e
vrovoovuevo Aoyikd AND. To kéOe predicate mepiéyet pia cuvonkn avaueca o [] ko To
amotéleopa gival 6TL KpaTovvtay Hovov ot KOpPot ot omoiot EKTANPOVY TNV GLVONKN VTY.
H yevikn datomoon etvat
axis::node-test[predicate-1]...[predicate-n]
Kot évo Tapadetypa fpatog evtomopov to descendant::car[not(position()=2)] , 6mov péoca
oto @iktpo ypnowomomOnkav n XPath function position() kot o Aoywdg operator not.
Al emadnia Brpoto evtomiopov (location steps) ypapopeva to évo Ticw amd to GALo Kot
Styoplopeva pe / oynuatilovv ev télel to TANpeg povomdrtt evromicpov (location path).
To povordtt evromiopot (location path) sivar améAvto (absolute), dni. apyilel mavto and
v piCa, av apyicoue pe /
/locationStep_1/ locationStep_2 / locationStep_n
N oyetko (relative), onA. apyiler and v 0éom pag (optoudc mo kdtw), av AEN ypdyope
&va, apyko /
locationStep_1/ locationStep_2 / locationStep_n
‘Eyoue ko to * cav wildcart kabog kot tig cuvtopsvpéves ekppaoelg XPath (av kot 6mmg
avoeépoviol oty oTAn ‘Zouforo’ tov mopordve Ilivaka). Exiong otig cvviopuevpéveg
EKQPACELS TO :: Ogv Ypdpetal. 'Etol ta
descendant::car[not(position()=2)]/attribute::* «a1 //car[not(2)]/@*
gival 10odvvapo. Topatnpodue 6t To child axis cvvropeveton o “Timota’ kot OTL 0L WO
OTLAVIO YPNOLUOTOIOVUEVEG aXesS dev £xovv cuvtouevoelc. Télog, OAeg ot ekppaocelg XPath,
oav Tiég tov select  match (tipég evog xml attribute !!) tibegvran avapeoa oe " ". To
mopokdato Xynua 7.1 divel mopadeiypata

78 om6 154



parent::x 1 location step ( cuvtopoypagia ..[X])
didel to oAb évav kouPo, dnA. tov Tatépa (avTdg givon Tavta To TOAD évag) Tov context node, AN ovtdg
Aéyetan X -- AMdg diver tov empty node. Me /.. 1 /*@ (1 location step, tdpa 6pwg EgkivdvTag amdivta
and v pila) taipvope to empty node, apov 1 pile dev éyet Tatépa ovte attributes.
IX 2 location steps

TNYOLVE GTOV TATEPT KO LETA 0T0L Tod1d Tov 1ov Aéyovtan X. Apa 8idet Oha ta sibling tov context node mov
Aéyovtan X, padi pe o id1o Tov context node, av Aéystar X -- ITiBavdg Tov empty node

*[@x] 1 location step ue QiATpo

Aidg1 6)o T waudid Tov context node (to “timota’ onpaivet child axis) mov &xovv attribute mov Aéyeton X --
MBavag Tov empty node

*[X] 1 location step e @iATpo
Aidel 6ho. Ta Tond1d Tov context node mov £xovv koo wodi wov Adyetan X -- IIbavdg Tov empty node

H oc1pd gpappoyiig Tov @iltpov £xe onpocia !

*[name()="x"][1] *[1][name()="x"]
mape Ta Toudd Tov context node, mape ta TodLd Tov context node,
KPATNOE AVTA e TO OVOLLL X Kpdtnoe 1o Tp®dTo
KpATnoE T0 TPDOTO KpATnoe autd pe To Ovoua X

€101, av £(OLE TO TS LE TNV OEPA Y, X,Z, TOIPVOLLE Y10l TO TAPATAV® apLoTePd Kot de&id
X ads10 node-set

Yympa 7.1, Tlapadeiypata exkepaosmv XPath

nn

), Y10 VoL EKPPAGOLLE

[Mapampodpe 6tL péca otny Ekepaocn XPath (mov Oa tepikiedel pe
eva String, m.y. v T ¢ ovvaptnong hame() oto eiltpo, Bétope povd quotes

Ailadikacia E@appoyng Templates

[Ma va kataAdPBovpe v doudikacio epappoyns tov templates mpénel va devkpivicope v
oyxéon petagd tov xsl:apply-templates select="node-set-expression" w«ot xsl:template
match="pattern", 6mov to node-set-expression kot pattern exepdlovrar pe XPath. Xovdpukd
1o Xxsl:apply-templates sivar n kAqon kot to xsl:itemplate, cov opiopdg tov template, 1
Kadlovpevn povtiva. Ev todtoilg dev elval cwotd va Bewpricope amdd pio ektédecmn Tov
apyeiov .Xxsl (stylesheet), pe kKAncelC VTOPOVTIVDOVY, OIS GTOV KAOOGIKY EKTEAECT] EVOG
npoyphupotoc. H e€nynon mpémel cuveydc vo ovo@EPETOL KOl VO UETOMIMTEL OO TO
keipevo . xml oto «xeipevo xSl ko wéAr micw. Tlpoxertar ywo functional kot oy o
procedural programming. H XSLT o€ avt6 to onpeio ovyyevevel pue v Lisp.

YmoBétope 6t1 0 XSLT Processor gvpioketor o kdmotov KOUPo amd 10 ‘“TpéYov cuVOAO
kopuPov’ (current node set). Zvvnbwg apywd avtd 0 cvvoro avtd givar 1 pila /7 ToL
kewevov XML. Koatomwy

(o) o XSLT Processor, yia ké0e képpo "X" tov tp€yoviog cuvorov KOUPwv yhyvel yio

ta ototyeion <xsl:template match="pattern"> tov stylesheet (apyeio .xsl), toa omoia
SvvnTika Touplalovv otov KOUPo ovTd. ATO VTA EMALYEL EKEIVO OV TTPOGPEPEL TO
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edikotepo taiplaypo. Meta&d tov <xsl:template match="/book/chapter/paragraph™>
ko <xsl:template match="paragraph"> to np®dto eivor €dikdTEPO KO OOl €lvar avtod
7oL Ba epappootel — 10 dALO ‘oKialeTon’.

(B) to emAeyév <xsl:template match="pattern"> gpapuoletor pe "X" wg T0v TpEYOVTQ
KopuPo.

(y) eav xatd ™ extéleon tov (P) evpebei  <xsl:apply-templates select="node-set-
expression"> dnuovpysiton éva véo ‘Tpéyov obvoro KOuPwvV’ kot 1 Sladikooio
ovveyiletar avadpoukd. To mopomdve "node-set-expression” avevpioketor pe 10
XPath oyetiké g mpog Tov kdpuPo "X kar oy amoéAvta (¢ Tpog v pila), epdoov N
éxppaon XPath dev apyilet pe to root "/ .

BA\émope, 6T1 1060 T0 ‘“TpEYOV GVUVOLO KOUPWV’ 660 Kal 0 TPEXOV KOUPOG cuvexdS aAAdlovv
Kot pdAioto Oyl mavta oty katevBvvon Katdfacons and v pila ota GOALA TOV KEWEVOL
XML ent tov omoiov epopudletar o petaoynuatiopds XSLT. Agv amoxkAeieton emiong
emaveAnuuévn eniokeyn otov id1o0 koppo. Méoa oe éva <xsl:stylesheet> 1o kdbe éva amd
ta <xsl:template> umopei va gueavietor MONON ocav modi tov <xsl:stylesheet>, eivau
dnAadn top-level element. e kapio nepintwon dgv vdpyst evBvddkwon (nesting) evog
<xsl:template> péca oe dAlo.

Ac dovpe Tdpo. TNV TopoTave dadikacio epapuolduevn eni tov vehicles.xml coppwvo pe
1o stylesheet vehicles_transformer.xsl. Zexwape pe v piCa tov vehicles.xml (X="/") otnv
omoio tauptaler to “OUTER template..” tov stylesheet. H XPath "vehicles/jeeps/jeep” mo0
ypnoomoteital, givar oyetikny pe tov tpéyovra kopPo /M. ITo kdto méetoue oty
nepintowon (y) kot 10 véo ‘Ttp€yov oOVoro KOUP®V’ HETATINTEL GTO HOVOOIKO GTOUKELD
"vehicles/lories”. Wayvovtar mwéAr 6o to templates tov stylesheet kai gvpioketon vo
tauptalet to "FIRST template ..". Méca o€ avtd Eavaméptovpe oty mepintwon (y) Kot to
‘Tpéxov ouvolo KOuPwv’ petomintel oto “loryl”. Amd oho ta templates tapialetr tdpo to
“Template called by "FISRT template .. . Metd v extéleon avtov, 10 “TPEYOV GVVOAO
KopPov’  emotpépet oto “vehicles/lories”, petd wioow oto /M ko petd  oto
"vehicles/ambulances”. Xe oavtd evpioketon vo tapidler to "SECOND template .. ",
exteAeita, T0 ‘TpéYov  ovvoro KOuPoV’  emotpépst oto /" ko petd o710
"vehicles/jeeps/jeep” yia to omoio tarpidlel to "THIRD Template.. . Kotomv emotpépopie
oto "/" ko1 m Swdwkaocio teppartiCetat.

[TopakorovBovtag to mapoamdve PAEmope OTL 1 TPOYPUUUOTIOTIKY] EKTEAECT TOV
TOPATOVED EUTAEKEL dVO dladtkaoieg parsing mov tpéyovy oAANA0S1000Y™G:

- M wio gpoappoletor eni tov Xml kot gupiokel Tovg KOUPove o O amoTEAEGOVV TO
‘Tpérov obvoro kOuPwv’, opuopevn omd to<xsl:apply-templates select="node-set-
expression"> tov .xsl.

- M 6 epapudletan emi tov XSl kar evpioker tov koéuPovg Xsl:template
match="pattern"> (énA to template) mov tapidlel kaAdtepa o€ ekeivov tov KOUPo,
pésa 6To “TpEYOV GLVOAO KOUPWV’, LLE TOV OTOTOV TP 0GYOAOVUACTE.

Kat ot dvo mopandve dadikacieg ypnoonotovv to XPath. Tlpémel dpumg vo vadpyet Kot
Sl PO EvavTl TNG TEPIMTMOONG M TAPUTAVED dtodkacio va dlakomel atepuatioT, étav
kavéva template dev gvpioketar va tapralel otov Tpéyovta kOpPo tov keyévov .Xml. Edm
vrewoépyeTan 1 évvola ‘sdikmtepo template’ oto onueio (), kabdc kar N vVropén TV
evoopatopévov ekpayeiov. Iépav tov templates mod eueic ypdoope oto keipevo .Xsl,
vrapyovv Kot téocepo evoopatouévo (built-in templates). Avtd to avtaldpocte oto
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TOPOCKNVIO KO ETOLO VO EPOPHOGTOVV (UE TNV GEPE TPOTEPUOTNTAS OTMG TOpaTifEVTOL
TOPAKAT®), v Kovéva amd to Ypoupéve oto keipevo XSl dev mpoopépel minciéatepo
taiplaypa. Tote Aoutdv epappdletor 6mo1o omd To TUPAKATO GTNV CEPA TOUPLAEEL TPDOTO.
Me ‘| exppaletar to OR.

<xsl:template match="=*|/"">
<xsl:apply-templates/>
</xsl:template>

Avto Touplaletl oe omolodnmote oroyyeio (element), 6nwg vovoei To cOuPoro "*", kot
otV piCa "/". Aev toupralel oe attributes, text, Pl (processing instructions), comment.
AOY® TOV <xsl:apply-templates>, 1o ‘“tpéyov cdvoro kOuPwv’ tov Prupotog (y)
amoteleitar ToOpa omd OAo To TOWWL TOVL TPEYOVTOSG KOUPov (ol eivor avotnpd
elements — oy attributes, text, PI).

<xsl:template match="*|/" mode="m">
<xsl:apply-templates mode="m"/>
</xsl:template>

Ioyvouv ta ida pe to mapamdve, oAAG TOpo. epapuoletor e oyéon pe to attribute
mode, PAEne mapaKAT® S1ELVKPIVIOT.

<xsl:template match="text()|@*">
<xsl:value-of select="."/>
</xsl:template>

Ye avtifeon pe ta 600 mapamave, Tdpo Toptdlel to template og omolodnmote KOUPO
attribute ko text. To amotéheoua givol va. avtrypaeodv 6ia to attribute kot text oto
OTTOTEAEG L.

<xsl:template match="processing-instruction()|comment()"/>

Topo tapraler o template oe onowdnmote Pl 1 comment (oyoi0). To amotéiecua
glvon Timota, omodte T Pl 1) comment dev avitypa@ovtol 6To amoTEAEC L.

Elvar tdpa mpopavéc, 6Tt 1 dadikacio dev umopet va dakonel ywpig vo Anedet v’ dyv
oAOKAN PO TO Keipevo Xsl. Emiong av SoKIUAGOUE TOV QUIVOUEVIKG KEVO HETACYTLOTIGUO
<?xml version="1.0"?>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"/>

7oV &ivorl amoADTMG OTOJEKTO GaV TEPIEXOUEVO eVOG apyeiov .XSl, mdvm og Eva apyeio .xml
omov vrapyet text, Ba dovue 6t katL e€dryetan. Tovto e€nyeiton pe Ta TOpATAVE®.

Evkolieg mapéyetl kot To mode attribute, wov gival duvotov va ypnoyomoteiton g e€ng. Me

T0 va vidpyel to mode attribute oto
<xsl:apply-templates select="myXPath1" mode="myMode"/>
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dev AapPavovtor vt Oy GAAa templates, mapd udvov avtd mov eépovy mode attribute pe
v Ty myMode, dniadn ta

<xsl:template match="pattern_matching_myXPath1" mode="myMode"/>
Ko Oyl ToL

<xsl:template match="pattern_matching_myXPath1" mode="otherMode"/>

Apa  €yope €vav  €OKOAO TPOMO EMIAEKTIKNAG CULUTEPIPOPAS TNG OdoyNng TV
UETACYNUOTICU®V 0vVAAOYO, e GEVAPLO, TOV TO Kabéva avTioTtotyel og GAho mode.

Mapadeiypara kail Eidikég MNepImrTwoeilg

To mopokdte, ankd oy euedvion Keipevo identity.xsl maipver 1o apyikd keipevo kot
amodidel éva pe to id1a ototyeio (elements) kot w0t TEC (attributes).

<xsl:stylesheet version="1.0" xmlns:xsl="http://mww.w3.0rg/1999/XSL/Transform">

<xsl:output method="xml" version="1.0" encoding="UTF-8" indent="yes"/>
<xsl:template match="@*|node()">
<xsl:copy>
<xsl:apply-templates select="@*|node()"/>
</xsl:copy>
</xsl:template>
</xsl:stylesheet>

Mapaderypa 7.4. To identity.xsl (‘povadiaioc petaoynuotionds’)

Me 10 otoyeio xsl:output kabopilope TOV TPOTO EUPAVIONG TOV OTOTEAEGLOTOS TOL
petacynuatiopov. To attribute method="xml" 3idel mpayuatikd keipevo Xml kou oyt html,
N anAd Keipevo oty kovoOro, Onwg mapamdvem. Me encoding="UTF-8” opilope v
KOdKoToinon yopakmpov kot pe to indent="yes" 0étovue o€ epappoyn pio avTOUOTN
EI00YMYN KEVAOV, OGTE TO VTOGTOLKEID Vo ‘Umaivouy mo péca’ Kot 1 TEMKY EUPAVIOT| vV
eneavilel mo mapactatikd v oevopikn doun. To Pacwkd pog template toaupraler eite oe
onoodnmote attribute (@*) site oe omowodnmote kOUPo - mardi (element, text, comment,
KAm). O dwyoplopuds ypedletar 610t 1 cvvaptnon node() tov XPath emotpéper kébe
KouPo maudi, extog Ouwg tov attributes. Emopévog 1o Pacwd template topidler kon
epapudletar oty apyn oto root ko katdmy oe kabe attribute ko kébe kopPfo — mondi. To
otL ovveyilovpe omd 1O root oto mopoakdto, opeiketon otnv vmapén Tov <xsl:apply-
templates select="@*|node()"/> péca oto Paocwd template. Ko téhoc pe to xsl:copy
avTIYPAQETAL 0 TPEYOV KOUPOS (Ywpig Ta Toudid Tov) oto Pabaio oynuatilopevo d€vopo
tov amoteréopotog. Eeopupolovtag tov xalan  XSLT Processor kotd to Mon yvoortd,
BAémope to amotédespa Tov identity.xsl eni omolovdnmote keypévon xml.

"Evag tpémog mpocéyyiong tov duvatottov e XSLT eivan va Eextvioope amd 1o mAnpeg
apykd keipevo Xml kot oto mapamdve identity.xsl va mpocOétope templates pe mo
eeldikevpéveg TwéG oto attribute match. Tote, ota onueia mod embopodue, Oa
epapudlovtar owtd, og swdikmtepa. To mopakdrw template petatpéner to attribute pe to
ovopo. motor, omovdnmote evpioketal, o€ otoryeio pe 1o do Ovoupa. IIpocHétoue to
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template avtd péoa oto stylesheet (identity.xsl) kou to epapudlovpe pe tov Xalan eni tov
vehicles.xml.

<xsl:template match="@maotor">
<xsl:element name="{name()}"><!--{} means ‘evaluate’- do not take ‘name()’ as string -->
<xsl:value-of select="."/> <I-- teleia stands for ‘self” axis, so value of motor attribute -->
</xsl:element>
</xsl:template>
<I-- Why {} in name attribute but not in select attribute?  Because name expects any string as value,
whereas select expects an XPath Expression and teleia is such a valid XPath Expression -->

Mapaderypa 7.5. TIpdobeto eEeidikevuévo template

Avdroya Oo pmopodoope vo TpocoHEcovpe / HETATPEYOVUE GE GLYKEKPIUEVO GMUELD.
[Ipocbétovpe omorodnmote mpdcheto template ot mpodmdpyovra tov identity.xsl kot
dokipalovpe.

H avtifetn pebodoroyio givar va apyicovpe omd to timote kot dradoykd vo ktilovue 1o
Xml g£6d0v emAéyovtog / petatpénoviag and 1o apykod (pe evtatikn ypnomn tov XPath),
nepimov dTE NTaV KoL To TPAOTO TaPadElypata Tov kepaiaiov avtov. H yevikn doun tdpa
anoteleitar amd v mapddeon piag cepdg templates, ex Tov omoiwv 10 TPMTO TOPLALEL
oV pila, kabhg kot amd kAnoeig apply-tenmplates péoa omd avtd.

<?xml version="1.0" encoding="UTF-8"?>
<xsl:stylesheet version="1.0" xmins:xsl="http://www.w3.0rg/1999/XSL/Transform">
<xsl:output method="html"/>

<I-- OUTER TEMPLATE: the whole original document is matched **-->
<xsl:template match="/">
<html>
<head>
<title>Text for Title</title>
</head>
<body>
<xsl:apply-templates select="XPath_Expression">
</body>
</html>
</xsl:template>

<!_ ANOTHER TEMPLATE “ny”****************************__>
<xsl:template match="xyx">
[and so on ...]
<xsl:apply-templates select="another_XPath_Expression"/>
[more contents or multiple apply-templates ...]
</xsl:template match="xyx">
<!__ YET ANOTHER TEMPLATE “ny”************************__>

</xsl:stylesheet>
Maopaderypa 7.6. Tevikr dopn XSl yro v €€ apyng Kataokev| vEOL KEWEVOL

To mopondve eivar ypoppévo yuo €£0d0 ol og .html.
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I'vopiocape pepikd otoryeio tng XSLT — (XSL Transformations) kot mpdypott €idope mmg
ypnoponoovvtor mote éva Keipevo XML petatpénetor o €va dAro. H yevikn 1déa ftav
KkéBe otorelo TOL OpyKOV KeEWEVOL va omewkoviletonr o éva GAAO, UTOPOVUE OUMC
avaloyo va avtrypdoovpe (xsl:copy), mpooBétovpe (xsl:itext), oaeoipodue kot vo
avodiatdoocovpe (Xsl:sort) otoryeion amd TO0 OpYIKO ©TO TEAIKO Keipevo, Kot OAd avTd
péMmota vrd ovvOnkeg (xsl:ichoose, xsl:if, xsl:when). To nopondveo pmopovv va
ovvovacOovv kot pe cvvaptoelg, Tic XSL Functions. Tapaxdto didovtar Olo ta ototryeia
¢ XSLT kot and moiovg browser vrootmpilovrar (Explorer n Netscape). Avotuymg ta
otoyyeio oH vwootnpilovrol eivat £va LVITOGVLVOAD TNG TANPOVE TPOSAYPAPNS KAl LAAMOTA
AEN mepiéyovv 10 mold ypnoipo node() oto omoio kotapvyape topondvm. I'' ovtd dca
napadeiypata dev TpEYOLV e Tovg browsers, Told mbavov va givol cwotd, 6i6ovTog OUmG
T avapevopeva povov péow tov Xalan XSLT Processor.
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XSLT Elements

Element
xsl:apply-imports

xsl:apply-templates

xsl:attribute
xsl:attribute-set
xsl:call-template
xsl:choose

xsl:comment
xsl.copy

xsl.copy-of

xsl:decimal-format

xsl:element
xsl:fallback

xsl:for-each
xsl:if

xsl:import

xsl:include

xsl:key

xsl:message

xsl:namespace-alias

xsl:number

xsl:otherwise

xsl:output

Description

Applies a template rule from an imported style

sheet

Applies a template rule to the current element or
to the current element’s child nodes

Adds an attribute

Defines a named set of attributes
Calls a named template

Used in conjunction with <xsl:when> and
<xsl:otherwise> to express multiple conditional

tests

Creates a comment node in the result tree

Creates a copy of the current node (without child
nodes and attributes)

Creates a copy of the current node (with child
nodes and attributes)

Defines the characters and symbols to be used
when converting numbers into strings, with the
format-number() function

Creates an element node in the output document

Specifies an alternate code to run if the XSL
processor does not support an XSL element

Loops through each node in a specified node set

Contains a template that will be applied only if a
specified condition is true

Imports the contents of one style sheet into
another. Note: An imported style sheet has lower
precedence than the importing style sheet

Includes the contents of one style sheet into
another. Note: An included style sheet has the
same precedence as the including style sheet

Declares a named key that can be used in the style
sheet with the key() function

Writes a message to the output (used to report

errors)

Replaces a namespace in the style sheet to a
different namespace in the output

Determines the integer position of the current
node and formats a number

Specifies a default action for the <xsl:choose>

element

Defines the format of the output document
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http://www.w3schools.com/xsl/el_apply-imports.asp
http://www.w3schools.com/xsl/el_apply-templates.asp
http://www.w3schools.com/xsl/el_attribute.asp
http://www.w3schools.com/xsl/el_attributeset.asp
http://www.w3schools.com/xsl/el_call-template.asp
http://www.w3schools.com/xsl/el_choose.asp
http://www.w3schools.com/xsl/el_comment.asp
http://www.w3schools.com/xsl/el_copy.asp
http://www.w3schools.com/xsl/el_copy-of.asp
http://www.w3schools.com/xsl/el_decimal-format.asp
http://www.w3schools.com/xsl/el_element.asp
http://www.w3schools.com/xsl/el_fallback.asp
http://www.w3schools.com/xsl/el_for-each.asp
http://www.w3schools.com/xsl/el_if.asp
http://www.w3schools.com/xsl/el_import.asp
http://www.w3schools.com/xsl/el_include.asp
http://www.w3schools.com/xsl/el_key.asp
http://www.w3schools.com/xsl/el_message.asp
http://www.w3schools.com/xsl/el_namespace-alias.asp
http://www.w3schools.com/xsl/el_number.asp
http://www.w3schools.com/xsl/el_otherwise.asp
http://www.w3schools.com/xsl/el_output.asp

xsl:param
xsl:preserve-space

xsl:processing-instruction

xsl:sort
xsl:strip-space

xsl:stylesheet

xsl:template
xsl:text

xsl:transform
xsl:value-of
xsl:variable
xsl:when
xsl:with-param

XSLT Functions
Name

current()
document()

element-available()

format-number()
function-available()

generate-id()
key()

system-property()
unparsed-entity-uri()

Declares a local or global parameter 6.0
Defines the elements for which white space 6.0
should be preserved

Writes a processing instruction to the output 5.0
Sorts the output 6.0
Defines the elements for which white space 6.0
should be removed

Defines the root element of a style sheet 5.0
Rules to apply when a specified node is matched 5.0
Writes literal text to the output 5.0
Defines the root element of a style sheet 6.0
Extracts the value of a selected node 5.0
Declares a local or global variable 6.0

Specifies an action for the <xsl:choose> element 5.0

Defines the value of a parameter to be passed into 6.0
a template

Description
Returns the current node
Used to access the nodes in an external XML document

Tests whether the element specified is supported by the XSLT

processor
Converts a number into a string

6.0
6.0

6.0
6.0
6.0

6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0

Tests whether the function specified is supported by the XSLT

processor

Returns a string value that uniquely identifies a specified node
Returns a node-set using the index specified by an <xsl:key>

element
Returns the value of the system properties
Returns the URI of an unparsed entity
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http://www.w3schools.com/xsl/el_param.asp
http://www.w3schools.com/xsl/el_preserve-space.asp
http://www.w3schools.com/xsl/el_processing-instruction.asp
http://www.w3schools.com/xsl/el_sort.asp
http://www.w3schools.com/xsl/el_preserve-space.asp
http://www.w3schools.com/xsl/el_stylesheet.asp
http://www.w3schools.com/xsl/el_template.asp
http://www.w3schools.com/xsl/el_text.asp
http://www.w3schools.com/xsl/el_stylesheet.asp
http://www.w3schools.com/xsl/el_value-of.asp
http://www.w3schools.com/xsl/el_variable.asp
http://www.w3schools.com/xsl/el_when.asp
http://www.w3schools.com/xsl/el_with-param.asp
http://www.w3schools.com/xsl/func_current.asp
http://www.w3schools.com/xsl/func_document.asp
http://www.w3schools.com/xsl/func_elementavailable.asp
http://www.w3schools.com/xsl/func_formatnumber.asp
http://www.w3schools.com/xsl/func_functionavailable.asp
http://www.w3schools.com/xsl/func_generateid.asp
http://www.w3schools.com/xsl/func_key.asp
http://www.w3schools.com/xsl/func_systemproperty.asp
http://www.w3schools.com/xsl/func_unparsedentityuri.asp

XPath Functions

Name
count()

id()

last()

local-name()

name()
namespace-uri()

position()

String Functions
Name
Concat()

Contains()

normalize-space()

starts-with()

Description Syntax

Returns the number of nodes number=count(node-set)
in a node-set

Selects elements by their
unique ID

Returns the position number number=last()
of the last node in the
processed node list

Returns the local part of a
node. A node usually
consists of a prefix, a colon,
followed by the local name

Returns the name of a node string=name(node)

Returns the namespace URI uri=namespace-uri(node)
of a specified node

Returns the position in the
node list of the node that is
currently being processed

node-set=id(value)

string=local-name(node)

number=position()

Description

Returns the concatenation
of all its arguments

Syntax & Example
string=concat(vall, val2, ..)

Example:
concat('The'," ;" XML")
Result: "'The XML'

Returns true if the second  bool=contains(val,substr)

string is contained within

the first string, otherwise it Example:
returns false contains("XML',"X")
Result: true

Removes leading and
trailing spaces from a string
Example:
normalize-space(' The XML ")
Result: "The XML'

bool=starts-with(string,substr)

string=normalize-space(string)

Returns true if the first
string starts with the second
string, otherwise it returns
false

Example:
starts-with("XML',"X")
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string()

string-length()

substring()

substring-after()

substring-before()

translate()

Number Functions

Name
Ceiling()

floor()

Result: true

Converts the value string(value)
argument to a string
Example:
string(314)
Result: '314'

Returns the number of number=string-length(string)
characters in a string

Example:

string-length('Beatles’)

Result: 7
Returns a part of the string string=substring(string,start,length)
in the string argument

Example:
substring(‘'Beatles',1,4)
Result: '‘Beat'
Returns the part of the string=substring-after(string,substr)
string in the string argument
that occurs after the Example:
substring in the substr substring-after('12/10','/")
argument Result: '10'
Returns the part of the string=substring-before(string,substr)
string in the string argument
that occurs before the Example:
substring in the substr substring-before('12/10','/")
argument Result: '12'

Takes the value argument  string=translate(value,stringl,string2)
and replaces all occurrences
of stringl with string2 and | Example:
returns the modified string translate('12:30',"","""
Result: '12130'

Description Syntax & Example

Returns the smallest integer nnumber=ceiling(number)
that is not less than the
number argument Example:

ceiling(7.14)

Result: 4
Returns the largest integer  number=floor(number)
that is not greater than the
number argument Example:

floor(7.14)

Result: 3

88 om6 154



number()

Round()

sum()

Boolean Functions
Name
boolean()

false()

lang()

not()

true()

Converts the value argument number=number(value)
to a number
Example:
number('100")
Result: 100

Rounds the number integer=round(number)
argument to the nearest
integer Example:
round(7.14)
Result: 3
Returns the total value of a |number=sum(nodeset)
set of numeric values in a
node-set Example:
sum(/cd/price)

Description Syntax & Example

Converts the value argument bool=boolean(value)
to Boolean and returns true

or false

Returns false false()
Example:
number(false())
Result: 0

Returns true if the language bool=lang(language)
argument matches the

language of the the xsl:lang

element, otherwise it returns

false

Returns true if the condition bool=not(condition)
argument is false, and false
if the condition argument is [Example:

true not(false())

Returns true true()
Example:
number(true())
Result: 1
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8. XML-RPC

H &£ anootdoemg kinon piog dwdikaciog (Remote Procedure Call - RPC) amotekei v
TEUTTOLGIO TOV HoVTELOL meAdtov — eéummpetntn (client - server) oto KotaveEUNUEVQ
ocvotyuata. Mio 1 moAAég dwadikacieg (uéBodor otnv oporoyio g Java) gvpickovton
obéopeg otov e&umnpetn (OTOV KOWO Server) mTpog YEVIKN XPNoN omd ToV  TEAATN
(ovvBwg évav amd moArovg clients). O client mpénel vo amooteilel TANpoopio OV
kaBopilel (o) To dvoua g ddikasiog (LeBodov) kot (B) Tig mapapéTpovg 16600v. APov
EKTEAEOTEL M O1AOIKOGIOL GTOV Server, TPENEL Vo EMOTPAPEL (Y) TO OmMOTEAEGUN TTOW GTOV
client. Ot mopdpeTpol €16000V OAAG KOL TO ATOTEAECUO OLVOTOV Vo €ivol TOAOTAOKES
douég, otV mepimtwon pog oviikeipeva g Java. Ipwv v avdmtoén g XML, n
Khooowkr] kAnon RPC, nmpoonaboioe va kwduwomomcet ta (B) kot (y) o€ LOpOn KEWEVOL
(textual representation) pe €W1KO KOl O104TEPO GLUEOVNUEVO TPOTO Yo, KAOe YA®GGa,
vrohoyloTikd meptPdalov, kAn. [lave ce avt) v mpoictopia, Npbe o cvvovaoudg XML
Kot Java vo dwoet pia moAd kopym SiéEodo. H XML mpooceépetl por amhny €K@poocn o€
popon kewévou (textual representation), aAAd kol €vo TPOTLTOTOMUEVO TPOTO OOUNOTG
oL Keévou avtov. [IpocsBétovtac tdpa v dvvatdtnta petdfaong amod keipevo XML og
dopég g Java (ko avtiotpoea), e Ao TiG TEYVOAOYIEC TOV TPONYOVUEVAOV KEQUANI®V,
ATOKTAOUE £VOL OAOKANpOUEVO TTEPIPAALOV YVmGTO cav XML-RPC.

[Mopoakdto Ba dnuovpynooue évav XML-RPC server (class XmIRpcMyServer) kot 0o
dnAdooue og avtov évav handler péow g addHandler, pebddov tov avtikeyévoo server
¢ class WebServer. Katoémv pe v XmIRpcMyClient Oa dnpuovpyficope évav meldtn
(client). Xxomdc pog givar va dovpe Tov meddtn va Kaiet €€ amootdoemg (Remote Procedure
Call - RPC) piav pébodo tov handler kot vo moipvel andvinon, kot ta 600 pe ypNHon
Kodwkonoinong katd XML. O server 6o oakovel otnv vmodoyr (socket) 8585. To
avtikeipevo ¢ Handler class givatl yvwotd otov Client pe 1o 6voua “hello” kot mepiéyet
pia péBodo (o pmopovoe kot TepocdTEPES), TNG Omoiag To dvopa ivorl yvwotd otov client
“sayHello”). IIpokerton mpaypott yio Remote Procedure Call (RPC), mov oto mepifaiiov
g Java avdystor omv €€ amootdoewg kAnon piog pebodov (tng sayHello). H XML
GLVEICQEPEL 0TO VO 6TéAVEL 0 client otnv péB0dO oV TIC TOPAUETPOVS E1GOOOV Kol GTO VOl
TOV EMCTPEPETOL GO TOV SErVer TO0 OMOTEAEGUN. XTNV TEPINT®ON Hog o client Oa otédvel
éva String “onoma” ko 0o tov emiotpépetan o String “hello onoma”. Ta mpotepnpaTa TOVL
XML-RPC, o¢ oyéon pe tig morondtepeg texvikés client server, Bo eEnynbovv petd to
TOPAOELYLLOL.

Kat™ apynv onmovpyodpe tov handler (class HelloHandler). Ka6e tétoloc handler mepiéyet
plav M mepiocdtepeg pnebddovg (edd v povadikn sayHello). O okomdg eivor péom tng
OMAwong evog M meptocotépmv tétolwv handlers otov €va Kot Lovadikd server vo, KAVOLLE
TG puebddovg avtég mpoomeAdolues €€ amootdoews (remotely). H owm pog pébodog
sayHello amAdg emikoALd kot emoTpEPeL To dvopa oL ¢ divope oto String “Hello™.

public class HelloHandler {

public String sayHello(String name)
{ return "Hello " + name; }

}
K®dwag 8.1. H uébodog sayHello npog evoopdtmon ctov server
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210V TOPOKAT® KMOKO TOL SErver SmMuovpyovUE TO OVTIKEINEVO server oav VEoV
WebServer nepvavtog kat cov args[0] tov aptBud g vrodoyng (socket), émov emboupodue
vo okovel. Metd omAdvoue otov Server tov mpokotackevacuévo handler (pébodog
addHandler tov server). Méow ¢ addHandler opiope eniong 10 avayvopiotikd (“hello’)
pe to omoio o handler avtdc Ba eivon yvwotdc.

import java.io.|OException;
import org.apache.xmlrpc.*;
import org.apache.xerces.parsers.*;

public class XmIRpcMyServer {

public static void main(String args[]) throws ClassNotFoundException

{
/ISpecify driver for parsing/encoding from/to XML
/I(XmIRpc is static 1)
XmlRpc.setDriver("org.apache.xerces.parsers.SAXParser");

/Mnstantiate & start the server

System.out.printin("Server geting up");

WebServer server = new WebServer(Integer.parselnt(args[0]));
server.start();

/IRegister the handler
server.addHandler("hello”, new HelloHandler());
System.out.printin("Handler registered");

¥
¥

Kodwkag 8.2. O server nov gihoevel tnv pébodo sayHello

Téhog €xope Tov client. 1o dnpovpyovpevo avtikeipevo client tg XmlRpcClient opiope
Vv vrodoyn TV omoiav avtdg Ba kaAel. H mpog kinon puébodog oty pepid tov server
kabopiletar ovpupova pe ta maparndve pe hello.sayHello. Tovto cav String nepviétarl oty
uébodo execute tov client. Exmiong €yope kot 11 mapapérpovg mov {ntd n sayHello. Avtég
ot mapapeTpot (edd €va povov String) mpémet vo mepactovy TNV Hopen wiag Java Vector
class. To anotéleopa oy emotpépel  néBodoc tov handler otov server mpog amoctoAv
micw otov client opiletar cav éva yevikd avtikeipevo (Java object). v cvykekpiuévn
nepintoon yvopilope 01t givon String, ondte pe casting anoktdpe to amotédesua. ‘Etol n
£KQpaon
(String)client.execute ("hello.sayHello", params);

avtitpoownevel o Remote Procedure Call (RPC) kot woodvvapei pe pio tomikn kAo
uebddov mov Ba yvotav péoo otov client. v mpaypotikoétra o client kmdikomoiel o
oplopa g execute, dnradn to ("hello.sayHello", params) kot to otéAlel ctov Server. O
server gvtomilel v class mod éxel 1o avayvopiotikd hello, petd v pébodo sayHello
avtng g class kot téhog e&etdlel av o Vector tov params mov ABe touplaler pe v
oMAwon twv arguments tg pebddov. Ta Prpota avtd ivol KAaookd Pripato Ommg Kot ot
(tomikn) KANon omolacdnmote pebodov otnv Java. Emiong woydel kar to overloading tng
uebddov: dvvatdv va vredpyovyv otov handler moAléc puébodo pe 1o 610 dvoua, aAAG pE
drapopetikod signature, SnAadn S1opopeTikn S1aTaén TOPAUETPOV EIGOSOV. LTNV TEPITTOON
avtn Ba kKAnBel n uébodog exeivn g omoiag to signature toupialer ue tov Vector tov
TopapETPOV oV €oTele o Client.
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import java.io.lOException;

import java.util.Vector;

import org.apache.xmlrpc.*;
import org.apache.xerces.parsers.*;

public class XmIRpcMyClient {

public static void main(String args[])
throws ClassNotFoundException,IOException, XmIRpcException
{

String serverPort = args[0];
XmlRpc.setDriver(*org.apache.xerces.parsers.SAXParser");

/ISpecify the server and port

XmIRpcClient client=new XmIRpcClient("http://localhost:" + serverPort +"/");

/[Create a request
Vector params= new Vector();
params.addElement(args[1]);

/IMake request and print result
String result =

(String)client.execute ("hello.sayHello",params);
System.out.printin("Response from Server: " + result);

¥
¥

K®dwag 8.3. O client mob kokei tnv pébodo sayHello

A@o¥ PETOYAMTTICOVNE TO TOPATAVE® HE TOV jAVAC, CNKOVOULUE TOV SErVer pe TNV EVIOAN
oto command window (péca and to directory tng XmIRpcMyServer.class)
start java XmIRpcMyServer 8085

H start eivaw evtoin Tov command window. Avoiyetal éva dgbtepo Topabvpo, 6oV TMpa
Tp€YEL 0 Server, o omoiog T@pa ‘akovel’ otnv Bopa 8085. Tovto pmopel va domotwbel pe
Ctrl+Alt+Del, 6mov o Task Manager deiyvel pio java.exe va tpéyet (LTH TOV GNKOUEVOD
server). Topa mAnkTpoAoyovue 610 apytkd Tapddvpo

java XmIRpcMyClient 8085 somename
H npot mopduetpog didet mv Bvpa (port) tov server, dnov BEAope va oteilope v KANo.
H devtepn eivan n mopdpetpog g KANong. O to EMOIOKOUEVO TPOYLOTOTOIOVVTOL KO
mnpogopovpeda, 6tt o client élafe micw ‘hello somename’.

Tehkd mov gupioketor n cvppetoyxn Tov XML; Ztovg server ko client dnpovpynoape Evav
SAX parser ue v pébodo setDriver tng class XmIRpc. Avtr etonydn kot otov Server kot
otov client, og aviixkovca oto package org.apache.xmlrpc. Eneidn pdiicta eivon static, dev
ypewdleton instantiation (dnpovpyia object pe new). H pébodog setDriver opilet v ypnon
evog SAX parser. Me avtov o client kowdikomolel v aitnon tov oe XML xou o server
amokwdkonolel v aitnon tov client a6 XML oe avtikeipeva Java. Metd o server
KodKomolel to, emotpedpueva amd 11 uebddovg tov handler avtikeipevo oe XML mpog
amoctoMv micw otov client. O vrorowmog WebServer dev yvopiler omd XML, amidg
AopPaver kar otédvel uéow HTTP oty mpokabopiouévn vrmodoyr. Téhog otov client
amokmdkonotleitar to XML og éva avtikeipevo Java, and 1o omoio Aoufdavope pe casting
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ToV avapevopevo tomo. Ola emttvyyavovtal pe Tnv cvvelo@opd tg XmIRpc class kat tov
parser mov 6pioe.

Y10 mapamdve Topadetypa o client aréoteile kot éhofe micw éva ankod String. [Moieg ddheg
dopéc Bo umopovoav vo dievbetnbovv and v class XmIRpc mov ypnoiponomooue; H
OTAVTNOT EVPICKETOL GTOV TOPOKATM TIVOKA LE TOVG XPNCUYLOTOMGILOVS TUTOVG KOl TV
aVTIOTOIYMN O TOVG 6T dVO TEPIPdALovTa. O TUPAKATO TIVOKOC CUVEXDS EUTAOVTILETON OE
véeg ekdooelg (PA. www.xmlrpc.com).

XML-RPC data type Java type
Int int
boolean boolean
string String
double double
DateTime.is08601 Date
struct Hashtable
array Vector
base64 byte[]

Nil null

IMivaxag 8.1. Tomor o neprhappdvovrar oto XML-RPC

Téhog pmopovpe Kol Vo ‘@OTOYPUENGOLUE’ TNV avtaAlayn Tov unvopdtov HTTP pe ta
evoopatopéva keipevo, XML, mod avtiotoyovv o610 mopomdve mopddsrypo. Avtd
umopove Tpaypatt vo ta kataypdyope pe évav TCP Monitor, énmg didetar mapakdtom. O
client otélvel o pnvopa tov Xynuatog 8.1, o server otédvel avtd Tov 8.2 (Tpocééte TavTo
™V Kevi] ypapun kéto omd to HTTP header)

POST /PRC2 HTTP/1.1 HTTP/1.1 200 OK
User-Agent: Apache Web Server /7.1 Beta Connection: close
Host: newlnstance.com Content-Type: text/xml
Content-Type: text/xml Content-length: ....
Content-Ingth: .... Date:...............

Server: Apache Web Server /7.1 Beta
<?xml version="1.0"?7>

<methodCall> <?xml version="1.0"?>
<methodResponse>
<methodName>hello.sayHello</methodName> <params>
<params> <param>
<param> <value><string>HelloGeorge</string>
<value><string>George</string></value> </value >
</param> </param>
</params> </params>
</methodCall> </methodResponse>

Xyqna 8.1. (apiotepd) To uvopo HTTP tov client pe v kinon g pebodov sayHello
Yyqpa 8.2. (6e&1d) To uvoua HTTP tov server pe v andvinon g kAnong g sayHello

Inupeltdvetonr 0Tt 0 TPOTOG AMOTVTMONG TS oitnong kot g anokpions oto XML givan
npokafopicpévog otig mpodlaypapés tov XML-RPC ywpig dvvatdtmro Otkng Hog
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emépPoonc. Mo mopdderypo Too  ypnowomoovpeva  tags twv  otoreiov  €youvv
npokabopiopéva ovopata (BA. kot v XML-RPC otjAn tov mopoamdve mivoka).
[Ipoywpovtag meportépw o vrepPfoldpe Kot oVTOV TOV TEPOPIGUO GTO KEPAAOLO TePi
SOAP.

AvadiaraipuéTnra Tou Server

Meydln onpocia éxet 1 dvvatotnta datagpotntog (configurability) mod pmopodue va
emrvuyovue yuo tov Server oto mepifairlov XML-RPC. O mopamdve Kodkog Tov Server,
dev mpoopépel avtyy v Wwtnta. H 7mpocOnkn evog mpdcbHetov handler omartet
recomplilation yia va. Ane0ei v’ dyv 0 véog kmdkag. Xtnv 0£om TG amoADTOL AVaPOPAS
server.addHandler(“hello”, new HelloHandler())

TPEMEL VAL YPNGYLOTOMGOVLE KATL GOV

server.addHandler(handlerName, Class.forName(handlerClass).new Instance())
Topa to handlerName ot handlerClass dapalovror amd e&wtepkd (configuration) file.
Xpnowonoteitor  emiong  1n teyviky  tov  ‘dynamic  class  loading’: 1
Class.forName(handlerClass) emotpépet v class pe to {ntoduevo dvoua, and v omoio 1
new Instance() kataokevdlel T0 OvVTIKEIPEVO, TO 0TOl0 TPOGdEveTal oTov Server. Mg tov
TpOmO aTd, pEe amhd reboot, 0 Server evnuep®veTOL yio. To véo cuvolo Tmwv handlers kot Twv
uebddwv mov Béhope vo mpooeépovpe otovg ypnotec. Befaing ov ypnoteg (clients)
eEaxorovBovv va mpénet va gtvor evnuepopEVol yua Tig VEEG VINPeGieg mov dtatifevtan (Y
TO OVOUA TOVG KOl TG OOLTOVUEVES TOPAUETPOVS €16000V). Emtdyape Ouwg va pnv
amorteiTon d1oKomn Asrtovpyiag yio recompilation tov server.

MapakoAouOnon Mnvupdarwyv pe TCP Monitor

v TponyoOUEVN KOl ETOUEVI] €vOTNTO UTOPOVUE Vo TapoakoiovOnoope to idw TO
unvopato mov petaeépovral petald server ko client. v mievpd tov client eykabiotodue
évav “TCP Monitor’ cOpQ®VO LE TO TOPAKAT®O Zynpa 8.7.

H pévn petatponn mov yperdleron otav mapepPdiietar o TCP Monitor givon o client va
pild og avtov (oto ‘Listen Port#’ 8081) kot avtdg va puAdd oe omolovonmorte server (‘Target
HostName’, oto mopadsiypatd pog 0étope ‘localhost”) kat 00pa avtovvod (‘Target Port#”).
2mv avtifetn d1evbuvon cvpPaivouy to avdAoya: o server amovid Kot 1 amdvinon, mTpv
emoobel atov client, mepvd pésa and tov TCP Monitor. O server givan teleiwg ovdéTepog
Kot ovomoyiootog yio v moapepforn] tov TCP Monitor. Ztov client, 1 povn amottovpévn
oAhayn eivar vo unv pAd otov server aAAd otov TCP Monitor. O TCP Monitor
gvepyomoteitan (amod to directory tov client) pe v evioln
java org.apache.axis.utils.tcpmon

[Tepvape ta mapamdve avaeepbévta ctoyeio 610 Tp®dTO TAPABvpo oL avoiyel (Admin),
motape Add ko epoaviCetor véo tab pe 1o emieyév Port #. Aprvjvovtag v dtadikasio Tov
TCP Monitor vo Tpéxel, €YOUE TOPA TNV ‘QOTOYpa®ic’ OA®V T®OV UNVOUATOV 7OV
dloKLvovvTaL.
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Xympa 8.7. Tlapepporn kot dievBdveeig pe tov TCP Monitor

Mmnopovpe tdpa vo emavardfope to mopandve mapddstypo oo XML-RPC kot va dodpe
ta wpaypatikd HTTP moaxéta mov aviaildccoviar. Oa €xope tpion avowktd moapdbupa
(command windows), yia. tov server, ywa tov TCP Monitor kot yia Tov client.

9. SOAP

To Simple Object Access Protocol (SOAP) emitpénet v katd Topoyyeliov diapbpwon Tov
keévov XML mov petopépet v ‘minpoeopia’ peta&o client kou server nave and HTTP,
Yopic avt va vrdkertan oo Tpokabopiouéva tpdtuma mov ypnotponotei to XML-RPC. H
‘TAnpoopia’ pmopei Tdpa va givar évo avtikeipevo (object) kdamotag class opiopévng amd
™mv gpopuoyn, £tol mote 10 SOAP va dpd cav serializer: m doun} 1oV AVTIKEWEVOL
UETOTPEMETOL TTPOG Kol arwd i GEPLaK] pory O0E0OUEVOVY TTAV® 610 ‘cVOpua’ petdooons. H
LETATPOTY] YivETOL GOUP®VA [E KOVOVESG Kot TpoTuTa Baciopéva otnv XML kot omd kotvol
ovppovnuéva og client kot server (to tpwtokoriro SOAP). To SOAP mpowbeitat kot péco
ota.  miaiow ¢ Java  (Wwww.w3.0org/TR/SOAP) kot oamnd tv  Microsoft
(msdn.microsoft.com). Mia avagopd (péow g W10t tog encodingStyle) oty didpbpwon
Mg kodwomoinong oe XML mepilapfdvetar oto pfvopa, €Ttol OCTE O OEKING
TPOKATAPKTIKA VoL Yvmpilel kol amopacilel av kot mmg Oa aoyoindel pe to avtd. ['evika to
SOAP daywpiler capng copa (body - mepieydpevo) kot to edxero (envelope) mod 1o
neplapPavet, kot to 600 ekppacuéva o XML. ‘Eva envelope umopei vo £xet mpoaipetika
pio emkeparioa (header) kot body pe moAld dueca otoygio — modid, ta omoio aLoTELOVV
ta Aeyoueva body blocks. To SOAP umopel vo ypnotpomomdei ko péco ota mTAaiclo Tov
RPC (SOAP-RPC.) cav mo e&ehypévo katl duvototepo tov XML-RPC kot yuo yevikn
LETAPOPA TANPOPOpPiag doyetns Le Tig €€ amootdoews kAnoelc (SOAP Messaging).
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SOAP Message

Envelope
<SOAP-ENV:Envelope>

Header (optional)
<SOAP-ENV:Header>

</SOAP-ENV:Header>

Body
<SOAP-ENV:Body>

</SOAP-ENV:Body>
</SOAP-ENV:Envelope>

Yypa 9.1. Tevikn doun unvopatog SOAP kot oyéon peta&o envelope, (header) kot body

SOAP-RPC

Me to Simple Object Access Protocol (SOAP) n mpoepyacia ¢ kAnong piog RPC d6mog
GTO TTPONYOVUEVO TapAderypa akoAovBel pia mo ehéy&un dwdkacia. [lpénet kat” apynv
vo dnuovpynfei otnv mhevpd tov client éva Call object kot ce avtd vo dniwbovv
Eexyoplotd oo ototyeia tng KANong. Omwg ¢aivetor 610 TOPAKATO TOPAOELYHd, TOVTO
npémel va yiver yuo o URI tov server, yw 1o 6évopo g pebooov, ya tov tpdmo
Kodkomoinong (givor mpog 10 mapdv oxedOV TAVTA 0 1010G) KO Y10 TIG TOPAUETPOVS (TTOAL
péow Vector). ‘Ymépyovv evoeyopévmg kal dALa otoryeion To omoio €0M mapaAieimovral.
‘Exovtog tdpa avtd to Call object otn pviun, propovpe dSuvapukd vo StepopeOVOvUE TIG
KANGELS HOG avTi TOV TOYIOUEVOL GTO TPOYPALLUO TPOTOL OV EIYOLE TPLV.

Il Creating and determining the Call Object

Call call = new Call();

// With different ‘set...” methods we configure this call object for further use
call.setTargetObjectURI(*...”);

call.setMethodNameURI(*“hello™);
call.setEncodingStyleURI(Constants.NS_URI_SOAP_ENC);
call.setParams(params); Il params always is an object of class Vector

Yyua 9.2. Anuovpyia kot yprion tov Call object
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H xknon yivetot wé pe pébodo tov Call object

/I Invocation of the Remote Procedure Call
Response res = call.invoke(new URL(*...”), “”);

Yyqpa 9.3. Andkpion péow tov Call object

Omnote todpa TAEoV o client dev éxel mapd v cvveyioet pe v eneepyacio g andKpiong,
n omoia £xel dnuiovpyndei uéoa otov client cav res (Response object).

To uvopa mov Ba petadobel Exet tdpa v popen mov akorovBel 1o SOAP amotelobevo
and Envelope (@dxero) xor Body (chpo, mepieyduevo), Pefaing mavio k®dkomomuévo
katd XML. TToAlol pdakelot pe TEPEXOUEVO UTOPOVY VO ATOGTAAOVV TO £val KAT® 0md TO
dAlo péca oto do pnivopa (SOAP Message). Xto wkdivupo tibetor OAn ekeiv 1
mnpoeopia moH mPocsdopilel AMOCTOAED KOl  TOPUANTTIN, TPOTO KOIKOTOINGNG
(encodingStyle attribute) kot avapevopevng eneepyaciag TOv GOUATOC, KAT. LKOTOG Eival
0 TOPOANTTNG VO UTOPEGEL VO KPIVEL av €XEL TNV OLVOTOTNTA KOl OV TOV EVOLUPEPEL VAL
eneEepyaochel 10 copa. Av cuykpivope 1o mopakdtom moapddstypo pe to koo RPC (edm
A éov €poue SOAP-RPC), Ba dodpue 6t é€t0100 TAnpoopia dev mopeiyeTo mpv €viOG TOV
petapepopévov XML punvoparog.

<soap:Envelope
xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/”
soap:encodingStyle="http://myHOST.com/encodings/seecureEncoding”
>
<soap:Body>
<article> ....
</article>

</sc').aib': Body>
</soap:Envelope>

Xypa 9.4. Baocwd ototyeio tov unvopatoc SOAP

EmnmAéov €yope amelevbBepmbel amd tovg meplopiopods TOV TOTOV 7OV UTOPOvV Vo
avtadhayovv, gite cav mopdpetpol 10600V gite cov amdkpion g KANong (mapamdve
‘[Tivaxoag Tomwv’  wov 1oydet yia to kowvd RPC). Edd kabe doun exppacuévn oe XML kot
ocvopparn pe éva mpoovpeovnuévo XML Schema eivor amodexty cav mepieyodpevo tov
COUATOG.

To SOAP dwywpilel capng ooua (body - mepiexduevo) kat to kdAlvppo (envelope) mod to
nepthapPdvet. Kat ta 600 kabdg Kot OAo to pivopa eivar ekppacpéva oe XML.
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Mapddeiypa Ymrnpeoiag SOAP-RPC

Edd 0a yperacBovue éva ‘serviet engine’. Ta servlets eivar memory-resident cpoypdppota
oy Tpéyovv péoa oe évo servlet engine (1 ‘servlet container’). Enedn gvupiokovral ava
TAGO OTLYUN OTNV UVNUN OVTOTOKPIVOVTAL ToyVTOTO GE oUTNOEL oV KoTapHdvouy GTov
(web) server amnd tovg clients, ywpic tic emPapdvoelg dnuovpyioag piog dadikaciog
(process creation) kot Kotomvod kabapicpod g (process cleanup). Ta serviets pmopovv
vo vonBovv cav applets, mov tpéyovv dumg otov server kot dev deiyvouv GUI otov ypnot.
Me 10 tpomo ovtd emekteivovTol Ol duvatoTnTeg €vOg Web server. T'o mapdderypo oty
teyvoroyian JSP (Java Server Pages) éyoue ovvapukég oelideg web ypnoipomoidvrog
nepartépm eEeldikevpuéva servlets.

‘Evag web server pmopei vo. avtomokpivetar og maxéto. HTTP. Tovto onuaiver 6t pmopel
va ovtipetonilel atnoelg mov kotaeddvouy coppwva pe 10 mpwtdékoAlo HTTP, wot
ovykekpuéva to takéta GET ko POST. O web (@ HTTP) server ‘axovel’ v 00pa (m.y.
8080) piog ovvdeong TCP ko 6tav kotagpddavel pio tétowo aitnon omd va meddtn (client)
™mv mpowbel o010 KOTAAANAO mpoOypoppo (Kaddtepo Software component) mov eivan
vrevBuvo Yy v enefepyacsio g EmmAéov avorapPdver va  diekmepoudoel TV
(evdeyouevn) omavtnon tov software component kat va. tv amooteidel péoow HTTP micw
otov meAdtn. Tétolog web server givar o Tomcat kot 6T1¢ TEPTTOGEIG OV O dOVUE GTNV
evomTo. VT TO TEPlEXOUEVO KaBe unvopatog mov eite AapPdvel, eite evrélietor vo
anooteilel Tiow otov client eivon kwdikomompévo pe v popen tov TpwtokdAiov SOAP.

SOAP Server

A@ob gykatactioopue tov Tomcat Server and to http://jakarta.apache.org oto ...\jakarta-
tomcat-7.7.2 pmaivoope oto folder ...\jakarta-tomcat-7.7.2\bin. Exel péoa PAémope Ooa
umopovue vo kavope péocw command line. Me tnv gvtoA startup, pAémovue tov Tomceat va
ONKOVETOL & S1aPopeTIKd Topdbupo. Me tnv shutdown e€apavifetar pali pe to Topddvpd
tov. O Tomcat ‘axovel’” otnv 6OOpa 8080. Krvumdviog pe to browser tnv
http://localhost:8080, mv http://localhost:8080/soap Kamg Ko ™mv
http://localhost:8080/soap/servlet/rpcrouter PAémope 0tTL avtomokpiveror (otnv TEAELTOIN
éot® ko opvnrikd). Emiong o6t xyz.html PBdlope oto ...\jakarta-tomcat-
7.7.2\webapps\ROOT, eueoviCeton pe emiokeyn oto  http://localhost:8080/xyz.html.
[Mpéner BEPora vo kaTtordaPet o server v véa tpocstnkn (shutdown ko i startup).

Topa Oa dnpiovpynoope pio vanpesio, v omoia kot Oa karéocovpe pe SOAP and évav
client. H mopokdrtm class VCatalog (vehicle catalog), viomomuévn yopw amd tov Hashtable
catalog, emutpénel péom tov pebddwV ™G vo Tpocbécovpe Eva véo oynua carModel pe tov
Kataokevaotr tov carMaker (uébodoc addV), va edpope TOV KATAGKEVAGT EVOC OYNLLOTOG
(getMaker) ka1 va mépovpe 6A0V TOV KaTdAoyo oynuatov / katackevaotov (listV).

package VShop;/*if present this MUST be the first statement,*/
[* followed by 'imports'*/
import java.util.Hashtable;

public class VVCatalog {

[**The vehicles, by carModel */
private Hashtable catalog;
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public VCatalog(){
catalog=new Hashtable();

/ISome content
catalog.put("Buick","General Motors");
catalog.put("Mustang","Ford");
catalog.put("4CV","Citroen");
catalog.put("Jeep","General Motors");
catalog.put("Beatle","VVolkswagen");

}

public void addV(String carModel, String carMaker) {
if ((carModel==null)||(carMaker==null)){
throw new lllegal ArgumentException("carModel and carMaker cannot be null.");

}

catalog.put(carModel,carMaker);

public String getMaker(String carModel) {
if (carModel==null){
throw new lllegal ArgumentException(*carModel cannot be null.™);

}

/IReturn the requested vehicle
return (String)catalog.get(carModel);

public Hashtable listV(){return catalog;}

Kddwkag 9.1. H Vcatalog nod mpayparonotei v vanpesia VehicleCatalog

Metaylottifovtag Tov mapamdve Kmolke pe javac, &yope uio mAnpm, dwbéowun class,
doyxetn pne RPC  xar SOAP. Q¢ ek tovtov kou M mapokdto dwdwkocio ekbécewme Java
classes o710 dwdiktvo pécm SOAP gival yevik Kot Epopprociun o€ 0Tl Tpodmdpyel. Metd
™mv petayldttion dnuovpyodue éva apyeio jar (Java Archive File) katd v mpaktiky g
Java, o¢ e&ng. Tomobetovpe v VCatalog.class kdtm amd éva folder (VShop) kot and tov
parent owvtov tov folder ypdeope v evioin
jar cvf V.jar VShop/VCatalog.class

To 6vopa tov apyeiov V.jar givar avbaipeto. To .jar Oa avorydei kot péca tov Ba evpebei n
VCatalog.class, 6tav avtd ypelacbei. [Ipocééte dpmg 6t To folder VShop mpénet va eivan
avTo 1oL €xel avaeepbei oty eviodn package VShop (avoykootikd n TpdTn EVIOAn Héca
oto VCatalog.java).

Emopevo Prua eivar n kataockevn tov Aeyouévov Deployment Descriptor (DD). O DD, cg
popony XML, Aapfavetoar v oyv and tov SOAP server, mv dpa mod avtdg avoropPavet
va dwabéoel TNy vampecio (PA. mopoakdto ‘deploy”). O DD opilet ta €€fc: (o) v URN g
vrnpeoiag 6to ddiktvo, (B) Tig ektBépeveg pebodovg g vanpesiag (v) Tovg handlers ot
omoiot Ba. avalapovv Tig dladikacieg celplomoinong Kat omooeiplonoinong (serialization /
deserialization). Xto w6 pag VCatalogDD.xml mov axolovfei, to (o) opiletar pe t0
attributes id tov g&mwtepikod otoyeiov service, o (B) ue ta methods kou class (n class
VCatalog péoa oto package VShop) tov croyeiov provider, evd oyetikd pe 1o (y) Oa to
dovue apyotepa. To tehevtaio eocmtepikd otoyyeio faultListener oyetileton ko pe T1g
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woyvpég duvatotnteg tov SOAP oty dwoyeipion Aabov, Tig omoieg katl Bo dovpE TOPAKATO.
‘O M vanpeoia Oa givar oto dwadiktvo yvmorh cav ‘VehicleCatalog® (ue to URN ).
[Ipocélte 0TL OA TaL OVOLOTO TOV GTOLYEI®V ATOKTOVV onuocio mod opiletol kAT amd TO
namespace "http://xml.apache.org/xml-soap/deployment", cuvtopevuévo péca 610 KOT®
Keipevo oav isd.

<isd:service xmlIns:isd ="http://xml.apache.org/xml-soap/deployment"
id = "urn:VehicleCatalog">

<isd:provider
type="java" scope ="Application" methods="addV getMaker list\V">
<isd:java class="VShop.VCatalog" static="false" />
</isd:provider>

<isd:faultListener>org.apache.soap.server.DOMFaultListener</isd:faultListener>

</isd:service>

Yyqna 9.5. To VCatalogDD.xml, Deployment Descriptor tng vanpeciocVehicleCatalog

[Mapampodue emiong 6t o Deployment Descriptor éyet 1dwitepn pope1, yuo Kabe
dwpopetikny (my. Tomcat onmg €dd) SOAP engine. Tovto @aiveton amd 10 eEmTEPIKO
otoyeio  service tov omoiov TO Namespace  MPEMEL VO OVOQEPETAL  GTO
"http://xml.apache.org/xml-soap/deployment". Xtnv mepintowon my. piag aiing SOAP
engine, 6mmog 1 AXIS, Oa eiyape dopopetikd eEmtepikd otoyyeio my. e GAAo namespace
(m.x. "http://xml.apache.org/axis/wsdd"). Tovto dev eumodilel v StedertovpykdTTA: O
Deployment Descriptor avagépetar otnv ec@tepikn dopn tov Kabe cuykekpylévon Server,
YOPIc EMppon otV doun Kot cuvToaén Tev unvopdtov SOAP.

Topa d¢ amopével mapd va Bécope v dnuovpyndeica vanpesio otnv didbeom Tov Server.
IIpog tovto piyvoue 10 mapandve apyeio V.jar (mod TePEYEL TOV KO TNG VANPESING),
péoa oto folder ...\jakarta-tomcat-7.7.2\lib\common, 6mov o Tomcat avapével vo gvpioket
KaBe {nroduevn vanpecia.. Télog pe v mapakdto command line dotalope tov Server va
ekBéoetl v vnpecia

java org.apache.soap.server.ServiceManagerClient
http://localhost:8080/soap/servlet/rpcrouter deploy ...\\VCatalogDD.xml

Me avtyv tqv command line evtoAn tpéyope v Java class ServiceManagerClient (tnv
EVPLOKOLEVT 6TO SOAp.jar) pe ToapauéTpous £16000v () To oy Ba evepynoet, (B) Tt Ba kdvet
(edd éxbeon vanpeciog — deploy) kot (v) odupwvae pe moiov Deployment Descriptor 6o
ekBéoetl v vnpecia.

Av avti ta (B) kot (y) ypdyope poévo v mapauetpo list PAémope 1L tHpo 0 Server dabétet
‘oto kowd’ v vanpecia urn:VehicleCatalog, 6mwg axpipadg tov vaédeite o Deployment
Descriptor. Me ta (B) ka1 (y) va givar query urn:BvehicleCatalog, poc anavtd o server oto
command window pe 6Aov tov Deployment Descriptor. Me ta (B) kot () va givar undeploy
urn:VehicleCatalog, umopovue vo anocvpope (undeploy) tnv vanpeoia, Tpdypo mod uropsi
va miotomomBei pe éva véo list. Ilpocé&te dtL To Soap.jar eivar kot avTd TOTOOETNUEVO GTO
id1o folder pe to V.jar g vanpeoiog pog (tovto e€nyeitan oTig S10S1KAGIEC EYKATAGTOONG
— BA. TEAOG ONUEIDCEWV).
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Yvveyilope pe v vanpecio extebepévn. Avtiy 1 dw, onA. n VShop.VCatalog, oto
dwdiktvo yvooty o¢ VehicleCatalog, svpioketor érowun va avtamoxpifei, oto folder
...\Jakarta-tomcat-7.7.2\lib\common, ywpig va &xet axdun kinbei and Kavévay.

SOAP Client

Metayrottilope v mapakdto VAdderLister.java

import java.net.URL;

import java.util. Enumeration;

import java.util.Hashtable;

import java.util.Vector;

import org.apache.soap.Constants;
import org.apache.soap.Fault;

import org.apache.soap.SOAPEXxception;
import org.apache.soap.rpc.Call;

import org.apache.soap.rpc.Parameter;
import org.apache.soap.rpc.Response;

public class VAdderLister {

public void addlist(URL url, String model, String manufacturer)
throws SOAPException{

//Build the Call object

Call call = new Call();
call.setTargetObjectURI("urn:VehicleCatalog");
call.setMethodName("addV");
call.setEncodingStyleURI(Constants.NS_URI_SOAP_ENC);

J-mmmmmmnne- ADDING
System.out.printIn("Adding vehicle model " + model + " by " + manufacturer);

/I Set up the parameters of the call

Vector params = new Vector();

params.addElement(new Parameter(*"'model”, String.class, model, null));
params.addElement(new Parameter("manufacturer”, String.class, manufacturer, null));
call.setParams(params);

/I Invoke the call
Response response;
response = call.invoke(url, "™);
if (Iresponse.generatedFault())
{ System.out.printIn("Successful Vehicle addition");}
else { Fault fault = response.getFault();
System.out.printin("Error: " + fault.getFaultString());}

/ — LISTING
System.out.printIn("Listing the new updated catalog");

/I The Call object already in place,

/I updating only the relevant properties of this object
call.setMethodName("listV");

call.setParams(null); //the listV method has no input arguments
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Il Invoke the call (using the same Response object)

response = call.invoke(url, "™);
if (Iresponse.generatedFault())
{ System.out.printIn(*Successful invocation of the listV method");
Parameter returnValue = response.getReturnValue();
Hashtable catalog = (Hashtable)returnValue.getValue();
Enumeration e = catalog.keys();
while (e.hasMoreElements()){
model =(String)e.nextElement();
manufacturer= (String) catalog.get(model);
System.out.printin(* " + model + " by " + manufacturer);}

}else {

Fault fault = response.getFault();
System.out.printIn("Error reported: " + fault.getFaultString());

¥
}

public static void main(String[] args) {
if (args.length 1=3)
{System.out.printIn("Put url, model and manufacturer as arguments "");
return;}

try {
/I URL for SOAP server to connect to

URL urll = new URL (args[0]);

Il Get values for the new vehicle
String model = args[1];
String manufacturer= args[2];

/IAdd the new vehicle, then list catalog
VAdderLister adderlister = new VVAdderLister();
adderlister.addlist(urll, model, manufacturer);

} catch (Exception e) {e.printStackTrace();}

) }
Kddwag 9.2. H VAdderLister cav mehdtng g vanpeciog VehicleCatalog

H VAdderLister.class tpéyetan pe (tpeig) mopopétpoug €c6dov. H mpmdtn opiler v
devbvvon, omov dwtibeton m VehicleCatalog, g omoiag kolovvion €€ amootdoswmc ot
pébodor addV an listV. Me
java ...\VAdderLister http://localhost:8080/soap/servlet/rpcrouter “Cortina” “Ford”

npootifetal 6Tov KatdAoyo mov dlotnpeitol otov Server éva véo povtédo (Cortina) pe tov
kataokevaoth Tov (Ford), Tpdypo mod damictdvetor ev0OC petd pe tov TAnpn Hashtable
7oy emotpépetal and v listV. O Hashtable avtog sivar kot n mo moAvmhioxn doun mov
Exope péxpt topo ol vo OSwakwveiton pe SOAP. Tw va v dodue mpoyuotikd
ypnowonotovpe tov TCP Monitor.

Ytov mopomave koowka PAémope v dnuovpyio tov Call object, to omoio pdiota
ypnowonoleitor 0 1010 dVo0 @opég Yo kAomn Ov0 Slapopetikdv peBddwV, OMA.
call.setMethodName("addV") xotr petd call.setMethodName("listV"). Ot pébodot awvrtoi
KaBopilovton pe ta ovoparto mov opilet o DD ko Befaimg eivar vBivn Tov Yphpovtog Tov
client va 0écel otnv KAnon 11 cwotég mapapétpovg (uébodog call.setParams tov Call
object). H idwa n kAfon ovvreleitan pe v uébodo invoke tov Call object, n omoia
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EMOTPEPEL TAVTO, £va. ovTikeipevo g class Response. Méoa tov gvpioketar n T g
amoOKPLoNG TNG LANPesiog mov ekteAeital otov Server, av Befaing tétot Ty vapyet (
uébodog g vanpeoiag dev eivon vVoid). H emotpepouevn tiun sivan tng class Parameter ko
eayetar amd to Response object uéow g pebddov tov getReturnValue(). Kotom, pe
casting, amotvndvoue To avtikeipevo g yevikng class Parameter, oe avtikeipevo tng class
o¥ yvopilope 0Tt gtvan, .y,
Hashtable catalog = (Hashtable)returnValue.getValue();

H returnValue eivon avtikeipevo tng class Parameter, e€qyon pe v getValue() amd to
Response object, kot enedn avapévope aviikeipevo tng class Hashtable, thv amotvndvope
oe tétoto pe to mpobepa (Hashtable). To Response object éxet kot dAha yprioya pésa tov,
Y. ovtikeipevo g class Fault, eEoyouevo pe getFault(), k.

Avokeg@olainon

Ta moapoandve Prpota covoyilovrar mg axkorlovwg:

(o) Znkooaype évav (Tomcat) server.

(B) Oéooue oe ovykekpyévo subfolder tov server tnv class (oe poper jar) mov
AVTITPOCOTEVEL TNV €mBLUNTH VINPEGIA PE TIG dtakprTég neBddovg ne.

(v) Tpayape évav Deployment Descriptor (ce popenn XML), o omoiog peta&d GAAomv
TEPEYEL TO GVOLL TNG VIINPEGTOG Kot TIG SLKPITES HeBddovg TG oL Ba dratefovv.

(6) v mhevpd Tov Server mpofrkape otny dadikacio Ekbeong (deploy) g vanpesiag,
avapepopevol oto apysio tov Deployment Descriptor. Eidape katémv 0Tt T0 OVOUQ TG
VINPEGiag oV THG TPayuatt didetar amd tov server (ue list).

(g) Zmv mhevpad tov client, kade class, péow evog Call object, pmopei va ypnoporomaost €&
OmOGTAGEMS TNV LANPEGia TOV £E€TEOM amd TOV SErver. Avtd mTpoyLOTOTOLEITOL e KANOELG
TV pefddwV G, OTme avapipovtar otov Deployment Descriptor tc. Enotpépovton otov
client oy udvov ot Tipég TV amokpicewv (reSponse) tov neboddwv g vanpeciog, aALd Kot
mOavEG avaeopés ceaipdtov moh mnydlovv amd TV ekTéAEcT) TOVG oTov Server. H oAn
emkowvovia yivetoar péow SOAP ntdve and HTTP.

[Tapatnpovpe 6TL 6TV TAELPE TOL SErVer, n vanpecia sivor Teeiwg Yevikn e Kapio yvoon
oV 0Tl B e&umnpetnoel kKAMoelg €€ amootdcews. Emiong ovte o server v yvopilel v
otiyun mov onkmveton kot ovuPovieveton tov Deployment Descriptor moiovg todmOLS
dedopévev Ba €xel vo amok®mdkomomcel (Katd v Ayn) Kot KOTOTY Vo KOOTKOTOWGEL
(xotd TV amooToAr]).  AvTO yivetar OvVOIKA. XtV ANYN AouPAveEl TNV OYETIKN
mnpoeopia péoa and to SOAP uqvopa. Aeod Topad®cEL TIg TOPAUETPOVS EIGOJOV GTIG
{nrovueveg pebddove, mAnpoeopeitor amd tov byte code (uéoa oto apyeio .jar) tng
vInpeciog moiov tHmov Ba ivar 1 awdKkplon Yo Vo TNV KOIKOTOINGN Kol TNV OTOCGTEIAEL
nico otov client. Xto mapdderyud pog pdiioto vanpye kol n tepintmon evog Hashtable.
O\a yivovtot amd To SOAP engine mov gival eVoUOTOUEVO GTOV Server. Xty TAevpd tov
client éyoue mpayuatt pnté {ntioet v cvvdpoun g SOAP engine epdcov 6Tov KOSIKA
pog £yovpe elcdyel Tov omortovpevo byte code pe o import org.apache.soap.xyz.

H obvvtaén tov SOAP unvopdtov kot n petagopd toug pécm HTTP umopet va eEetachel
ue Tov TCP Monitor.

Eivaw mpoavég 01t o Topoandve uropodv va yivouv pe tomovg (classes) dedouévmv, toug
0moioVG TPENEL €K TV TPOTEP®V va Yvmpilel To SOAP engine tmg vo avTiuetonicet (amo-
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Kol kwolkomomoel). Me dAlo A0yl dgv €yope okOUN EEPUYEL OVLGLOCTIKA OO TIC
dvvatomteg tov anrod RPC. Eivar emiong mpopavég Ot yia v peETopopd (mdvia pHécwm
SOAP) mo moAdmAoK®V M To EEEOIKELUEVOY dOUdV, Ypelalovior vo emoTpatevdel
EMMALOV KATAAANAOG KOJIKAG. AVTO O TO d0VUE TOPA VIO TNV UETAPOPA ‘GEIPLOKE HECH
TOV GUPHOTOS’ AVTIKEILEVOV TNG Java.

MeTagopd JavaBeans péow SOAP

Oa extedéoovpe topa SOAP RPC 6mov Oo avtodidocovior avtikeipeva g Java, oyt
OU®G 0o1oONTOTE aLOAIPETNG LOPPNC. B0 TPEMEL TOL AVTIKEIUEV VTA VO EXOLV TNV OOUN
tov JavaBeans. Tovto onpaiver mpoktikd 6t Bo mpémer vo vdpyer whvto €vag Non
argument constructor kot yw kdbe property Xyz tov aviikelpuévov vo dwatifevtar ot
uébodor getXyz war setXyz. TITo ovykekpuévo 1 mapakdte VehicleBean class 6idet
avtikeipeva JavaBeans oyetucd e to mponyovpevo Tapadetyid pog (LovTEAD duTOKIVITOV,
KOTOOKELOOTEG, TOpO TPpOcheTa Kot £€T0g). OAeg o1 avapepfeiceg amaitioelg EKTANPoOLVTOL
0T0 TAPOKAT® KOOwo / opwopud Tov dkov pag JavaBean, to omoio ovopdlovpe
VehicleBean.

H npodt ypopun tov mopakdto kodika dev avikel otov optopd g VehicleBean class.
Amarteiton, kot apynv, v Adyovg mov Ba e&nynbodv mapakdto.

package BVShop;
/1if present 'package’ MUST be the first statement (possibly) followed by 'import
/I The following class follows the structure of a 'Java Bean'

public class VehicleBean {
/**The properties of the VehicleBean*/
String VModel;
String VManufacturer;
String VYear,;

/** The following non-argument constructor MUST be always present*/
/** for this class to be a Java Bean*/
public VehicleBean(){}

/** Another constructor CAN also be always present*/
/** the following initializes all properties whenever a new object is instantiated (with 'new’) - */
public VehicleBean(String model,String manu,String year){

this.\VModel= model; this.VManufacturer = manu; this.\VVYear= year;}

/** get & set methods for all properties MUST be present*/

public String getVModel(){return VModel;}

public void setVModel(String model){this.\VModel= model;}

public String getVManufacturer(){return VManufacturer;}

public void setVManufacturer(String manu){this.\VManufacturer= manu;}
public String getVYear(){return VYear;}

public void setVYear(String year){this.VYear= year;}

/ltoString is an in-built method for every Java object. Outputs an informative string
public String toString(){
return """ + VModel + " by " + VManufacturer + " (" + VYear +")";}

K®odwag 9.3. Opiopog VehicleBean
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SOAP Server (pe JavaBeans)

Ag vmoBécovpe 01t TOpa BEAovpe vo OSabBécovpe pio vanpecia, TAPOUOLN HE TNV
nponyovuévn VehicleCatalog. H mopokdto moapovsialopevn BVehicleCatalog 6a eivau
ypouuévn yw to mapamdve VehicleBean kot onwodnmote mo kouyn kobocov Oa
npocBétel, amobnkevel kol emotpipel oAOKANpa avtikeipeva (VehicleBean) kot Oa dev
acyoieiton pepovopéva (Kot ‘yOpa’) Pe TG EMUEPOVS TAPAUETPOVG T®V. To oNUOVTIKOTEPO
glval 0Tt TOPa OAOGKAN PO avTiKeipeva Bo TpEmel vo ‘GEPOTOIOVVTOL’ TPV TNV UETAPOPA
TOVG ‘TAve amd 1o ovpua’. T avtd Oa katapdyovue oty Pondewa e BeanSerializer
class, mov dwartibeton poli pe to Apache SOAP. 'Etol o kddwkag BVCatalog mov didetan
napakdte sivar avtog e VCatalog ehaepd tpomomomuévoc. O Hashtable amobnkevet
topo avtikeipevo VehicleBean pe to dvopo tov povtédov (Vmodel) cav kiewdi. H addV
AVOUEVEL OOV TOPAUETPO €100d0V éva. VehicleBean kot dev emiotpépel Timoto — OTAMG
npocBétel pia oyetikn eyypaen oto Hashtable. H getVehicleBean avapével cav mapduetpo
€16000v éval String ko emotpépet éva. avtikeipevo VehicleBean. Téhog 1 listV() dev €xet
nopdueTpo €16000v ka1 emotpépel Hashtable, 1o omoio Ouwg mepiéyer kot ovtd
avtikeipevo VehicleBean.

package BVShop;

[*if present 'package MUST be the first statement,*/
I* (possibly) followed by 'import™*/

import java.util.Hashtable;

public class BVCatalog {
/**The vehicles as Hashtable*/
/** the car Model is the key for finding entries */
private Hashtable catalog;

public BVCatalog(){
/** the old catalog remains*/
/** but now the catalog (Hashtable) will contain also beans !11*/
catalog=new Hashtable();

/**Some content - we NOW polulate with some objects!!*/
addV(new VehicleBean("Buick","General Motors","1948"));
addV(new VehicleBean("Mustang”,"Ford","1960"));
addV(new VehicleBean("4CV","Citroen","1950"));
addV(new VehicleBean("Jeep","General Motors", "1942"));
addV(new VehicleBean("'Beatle","Volkswagen","1938"));
}
/** FIRST METHOD TO BE EXPOSED - addV */
/** input argument is now a single (‘complex’) object !1*/
/** nothing is returned*/
public void addV(VehicleBean vObj) {
if (vObj == null){
throw new lllegal ArgumentException(*"The object provided cannot be null.");
}
/** entry format for the Hashtable: key,data */
/** vObj.getVModel gets the 'key' out of the bean object*/
catalog.put(vObj.getVModel(),vObj);
System.out.printin("Addition at server side: " + vObj.getVModel());
}

/** SECOND METHOD TO BE EXPOSED - getVehicleBean */
/** input argument is a String */
/** a (‘complex’) object is returned */
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public VehicleBean getVehicleBean(String model) {
if (model==null){
throw new lllegal ArgumentException("'carModel cannot be null.");

}

/IReturn the requested vehicle - NOW AS AN OBJECT !l
return (VehicleBean)catalog.get(model);

}

/** THIRD METHOD TO BE EXPOSED - listV */
/** NO input argument - a whole table is returned */
[** ..., and that with (‘complex’) objects as entries !11*/
public Hashtable listV(){return catalog;}

Kodwkog 9.4. H BVCatalog o0 mpaypotonotei tnv vanpeoio BVehicleCatalog

H BVCatalog.java zpémner  vo  Ppet  xotd v pETOYADTTION NG TNV
BVShop/VehicleBean.class (Aoyo tov package BVShop). Evpiokduevor oto anyForder,
dnovpyovpe to maudi anyForder/BVShop, piyvoue péoo oto BVShop tig¢ BVCatalog.java,
VehicleBean.java (ka1 ot dvo pe ‘package BVShop;,” ocav zmpodt ypopun) o
petoyAottilope péoa amd to anyForder
javac BVShop/BVCatalog.java

Méoa oto BVShop éyovv topa dnuovpyndei ta VehicleBean.class ka1 BVCatalog.class.
Méoa and to anyForder dnuovpyodue to BV.jar pe v evioin

jar cvf BV .jar BVShop/VehicleBean.class BVShop/BVCatalog.class
To BV.jar eumepiéyer 6vo classes: v VehicleBean.class kot v BVCatalog.class. To
6vopa Tov apyeiov BV.jar ivarl avbaipeto Kot 1 GLYKEKPLUEVT ETAOYT TOL OEV EXEL KOO
onuocia. [TéA piyvope 6mmg mpv to BV.jar uéca oto ...\jakarta-tomcat-7.7.2\lib\common.

O véoc Deployment Descriptor givor o BVCatalogDD.xml (oe 6Aa ta véa Exoue mpochéoet
10 ‘B’ — Moyw ‘Beans’). Agv evoylel to 0Tt pepikég amd T1g pebddovg €yxovv To 101
ovopata, koBdcov  OleC  OVNKOLV  GE  LANPECIO  OLOPOPETIKA  OVOUOTIGUEVN
(BVehicleCatalog avti VehicleCatalog).

<isd:service xmins:isd ="http://xml.apache.org/xml-soap/deployment"
id = "urn:BVehicleCatalog">

<isd:provider
type="java" scope ="Application" methods="addV getVehicleBean list\V">
<isd:java class="BVShop.BVCatalog" static="false" />
</isd:provider>

<isd:faultListener>org.apache.soap.server. DOMFaultListener</isd:faultListener>

<isd:mappings>
<isd:map encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
xmins:x="urn:VBean_xmins" gname="x:vObj"
javaType="BVShop.VehicleBean"
java2XMLClassName="org.apache.soap.encoding.soapenc.BeanSerializer"
xml2JavaClassName="org.apache.soap.encoding.soapenc.BeanSerializer"/>
</isd:mappings>

</isd:service>

Yymua 9.6. To BVCatalogDD.xml, Deployment Descriptor tng vanpeoiog
BVehicleCatalog
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To mpaypotikd kavobpylo givor 1 6Tt Tdpa ot pébodot déxovtal (m addV) N emictpépouvv
(Gueco 1 getVehicleBean, éupeca n listV) Java avtikeipevo (JavaBeans)! Q¢ ek tovtov
npénet vo dobel aTov Server n mAnpopopia tov TG Ba yivel n amekdvion (Map) Tov €101KoV
TOmov (€8 bean) otnv dwudikacia celplonoinong / anoceipromoinong. To véo otolyeio map
péco oto mappings KAavel akpifog ovtd. ESd 1o mappings mepiéyel pio HOVOOIKY|
‘ameikovion’, 1o otoreio Map pe tig 1010tTéC Tov (attributes). Zav attributes 6idovton (o)
to encodingStyle — mavto omwg avaypapetat, (B) éva ovbaipeto namespace moH €M
GUVTOUEVETOL OTAQ e X KOOMDC Kot To Ovopa oy o ypNGILOTOI0VUE Y10, TOV TOTO aLTO
(LOVO Y10 TOVG GKOTOVG TNG HETAPOPAS TOV TAV® GTO ‘cLpUA’), () T0 TG opileTor 0 TOTOG
avtog kat (8) to mov Ba BpeBovv ou classes mov Ba kdvovv TIc petatponég java—xml kot
xml-java. Ilpokertor euowkd ywo tnv class BeanSerializer, gpocov kabamc eimape, otav
avtolhdoooue ovtikeipeva, ovtd o eivor vroypemtikd g doung tov (Java)Beans. H
BeanSerializer koAvmtet pe T pebdd0ovg TG Kot TIg HETATPOTEG Kot Y1 TG 000 d1evbivoelg,
OnA. emtelel serialization wou deserialization. T v petaQopd avikelévov moH Oogv
eunintovv otnv doun tov JavaBeans mpémer va ypdwyovpe (] va PBpodue) eni tovTov
wutépovg serializer. Tovto givon anopevktéo kot a&ilel ovt” owTOL Vo EPOVTICOUE VO,
TEGOVE OTA YVAPLO TOL dOOMKOV TAPOUTAV® LETATPEMOVTOG TIG OOUEG HOC DOTE Vo glval
ovpPatéc pe to JavaBeans. O server, cvppovAgvdpevog to moparndve <isd:mappings>,
yvopilel topa O Ba yeprobel to cvykekpyévo JavaBeans, emumAéov OAwV TV GAA®V
douav tov kotvov SOAP-RPC (onA. avtég tov [livaka 4.1.). ®a dovue eniong mdg to, 0
ocvpeovovvtal oto  <isd:mappings> Ba avapepbodv otov client katd v dnuovpyio Tov
Call object. TTapampodue emiong, 6Tt 0 kOdIKAG THG VENPEciog Tov server (BVCatalog
nopamdvem) oev aoyoheiton pe to <isd:mappings>. Tovto PePaing evowapéper TV
dwdkacio ANyng / anocstoAng pécw SOAP, moh anotedel LEPOG TNG YEVIKNG VITOSOUNG TOL
(Tomcat) server mpowkicpévng pe SOAP (Adym tov soap.jar), kot oyl TG kdOe empuépouvg
VN PEGLOG TOV AVTAOC EKOETEL.

SOAP Client (ne JavaBeans)

Topo mpémer ko o client va ypnowonomoesr v 6w BeanSerializer class. Tovto
damotdvetar otV mapakdto BV AdderLister.java pe ta emmpocOeto imports (Evavtt tng
TPONYOLLEVNG VAdderLister.java). [Srontépmg AVOPEPOLLE TG classes
SOAPMappingRegistry ko1 BeanSerializer, mo0 6a acyoinfovv pe ta beans. To
avtikeipevo reg g class SOAPMappingRegistry (‘untpmov ameikovicewv”) Oa ametkovilel
otdnmote avoeépetol péca oty vanpecio BVehicleCatalog cav vObj pe v pondeia tov
avtikepévov serializer tng class BeanSerializer kot cOppova pe tov 1pdmo kmokomoinong
oV gpeig mpoodiopilope. ‘Etor pe v pnébodo mapTypes, kabopilope (o) pio amortodpuevn
otobepd, (P) éva QualifiedName mov éyxel to mpdOepo VBean_xmins kot 6voua vODbj, (v)
mv O v class wov opiler to bean, xar téhog (d,e) tovg Serializer, (de)serializer.
[Tpoxetton Pacikd yio TAnpopopio oty mAevpd tov client, Tob npénel puokd va tavtileTon
pe avtiyv tov Deployment Descriptor otnv mhevpd tov server. Tlopoatnpovpe €dd 0Tt
avTIoTOYNOoES 7oV Yyivoviow otov Server mpotvmomowéva péom tov  Deployment
Descriptor, mpémer otov client vo emovaAneBodv oe mAipn avrtiotoyic, oAAG pe
“yepokivnto’ tpoémo. ‘Etor 1 SOAPMappingRegistry mpooeépel katd kamowov Tpdmo tov
amodoyéa TG TANpopopiag wov otov client ypaoetar cav isd:mappings.
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H onuovpyia kau xpnon tov Call object xabdc ko 1 ene&epyaocio

TOPOUEVOVY OTIOG TTPLV.

import java.net.URL;

import java.util. Enumeration;

import java.util.Hashtable;

import java.util.Vector;

import org.apache.soap.Constants;
import org.apache.soap.Fault;

import org.apache.soap.SOAPEXxception;

import org.apache.soap.encoding.SOAPMappingRegistry;
import org.apache.soap.encoding.soapenc.BeanSerializer;

import org.apache.soap.rpc.Call;
import org.apache.soap.rpc.Parameter;
import org.apache.soap.rpc.Response;

import org.apache.soap.util.xml.QName;
public class BVAdderLister {

public void addlist(URL url, String model, String manufacturer, String year)
throws SOAPEXxception{

/I Build the object with the data given by user
VehicleBean vObj = new VehicleBean(model, manufacturer, year);

/IVehicleBean must now be mapped ... so SOAP can use it
SOAPMappingRegistry reg = new SOAPMappingRegistry();
BeanSerializer serializer = new BeanSerializer();
reg.mapTypes(Constants.NS_URI_SOAP_ENC,
new QName("urn:VBean_xmins","vObj"),
VehicleBean.class, serializer, serializer);

//Build the Call object

Call call = new Call();

/[How to map, where to send, method to call, encoding "style"
call.setSOAPMappingRegistry(reg);
call.setTargetObjectURI("urn:BVehicleCatalog");
call.setMethodName("addV");
call.setEncodingStyleURI(Constants.NS_URI_SOAP_ENC);

M=mmmmmmme- ADDING
System.out.printIn("Adding vehicle model

+ model +

/I Set up the parameters of the call
Vector params = new Vector();

/lin the instructions given to the 'Serializer' - see Depl. Descr.

params.addElement(new Parameter(*vObj", VehicleBean.class, vObj, null));

call.setParams(params);
Il Invoke the call

Response response;
response = call.invoke(url, "™);
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/IWe do not expect something back, unless there is a fault!!
if ('response.generatedFault())
{ System.out.printIn("Server reported NO FAULT while adding vehicle");}
else { Fault fault = response.getFault();
System.out.printIn("Server reported FAULT while adding:");
System.out.printin(fault.getFaultString());}

I LISTING
//We use the same Call Object and change this as appropriate
/* Another method is now called*/
call.setMethodName("listV");
/* NO parameters here !1*/
/*(we cannot have a call with arguments as before)*/
call.setParams(null);
/I Invoke the call; here we expect something back !!
response = call.invoke(url, ");

[*Extract the value returned in the form of a 'Parameter’ Object*/
Parameter returnVValue = response.getReturnValue();
/*Cast the 'Parameter’ Object onto a Hashtabel Object*/
Hashtable catalog = (Hashtable)returnValue.getValue();
Enumeration e = catalog.keys();
while (e.hasMoreElements()) {
String VModel = (String)e.nextElement();
VehicleBean vo = (VehicleBean)catalog.get(\VModel);
System.out.printin(" " + vo.getVModel() + " by " + vo.getVManufacturer() +
", year " + vo.getVYear());

public static void main(String[] args) {

if (args.length 1= 4)
{System.out.printIn("Put url, model, manufacturer & year as arguments !!"");
return;}

try {
/I URL for SOAP server to connect to
URL urlink = new URL (args[0]);

Il Get values for the new vehicle
String model = args[1];
String manufacturer = args[2];
String year = args[3];
/{Add the new vehicle,
BVAdderLister adderlister = new BVAdderLister();
adderlister.addlist(urlink, model, manufacturer, year);
} catch (Exception e) {e.printStackTrace();}
}
}

Koodwag 9.5. H BVAdderLister mteldtng ¢ vanpeoiag BVehicleCatalog

210V TOPpUmAve KMOOKA Yivovtol d00 KANGCELS GTOV SEIVer, n Ipdtn pe o1d)o TV HEBodo
addV xou n devtepn v pébodo listV. Xpnoonotovue to idto Call object kot yia tig 600.
Tnv dgvtepn @opd arralovpe oto avtikeipevo call povo ooa Soeépovv. Edd
onuewdvoovpe, o0tL yopic to call.setParams(null), 6o kaAiécovue mwdAL pe TG TOAOEG
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TapapeTpovg, kot Ba éyoue AdBog (signature) otov server, kabocov m listV dev €yet
TOPAUETPOVG E1GOS0V. META TV EMOTPOPN amd TNV deVTEPT KANON, KAvovue casting oe
Hashtable to emiotpe@ouevo, to omoio givar mhvta (Kot 6to Tapdderypo. xwpic avtikeipeva)
¢ class Parameter. Ta 6ca akolovbobv pécm tng Enumeration, amockomovv povo 6o va
TUMGOVV TOL GTOLYELN TOV TVAKOG TV OYNUAT®V Kot OV £Y0VV 1O104TEPT] OTLLOCTL.

Ytnv mAevpd tov client dev ypedletor vo epumlokodue o€ dadikacio dnuiovpyiag .jar.
MetayrottiCope to VehicleBean.java oto idto folder (avtiv v @opd yopic mv mpd
evtoA] package) kou petd petaylottiCope 1o BVAdderLister.java, omov Befaing
ypnowonoteital  VehicleBean.class. Metd tpéyope tov client oo to idio folder pe

java BVShop.BVAdderLister http://localhost:8080/soap/servlet/rpcrouter “Smart”
“Swatch” “2001”

(avti 8080, Oftovue to port#, oto omoio axovet TCP Monitor - av egvpicketor o€
Aertovpyin) kot mapatnpovue 1o mapdbvpo tov client, tov server, aAid kot tov TCP
Monitior. £to teAevTaio SOTIGTOVOLLE TOV OYKO KO OTHOGI0 TG SOVAELAG TOV EYVE OO
10 SOAP, 506V poyika !

Serialization kon Deserialization

E&etalovteg o folder
...\Jakarta-tomcat-7.7.2\webapps\soap\WEB-INF\classes\org\apache\soap\encoding\soapenc
dmotd@vope 0tL vdpyovv classes ywo serialization / deserialization 6Awv T@v dopdv mo0d
ocuvavtioape oto anAd kot oto SOAP-RPC, m.y. array, boolen, date, hashtable, bean, ....
Id1aitepo evolapépov £xel  BeanSerializer class. Avtr eumepiéyet kau tov deserializer. Xtig
TOPOKATO TEPLYPAPOUEVES dtadikacies @aivetor kabopd mmg ypnoluevel n doun mov
vrofécoue (JavaBean) xor m omoio omowtel tnv vmopén getXyz, setXyz kou default
constructor. Ovctactikd 10 XML petagépel v avaykaio kot tkovh TAnpogopio yio va
EMOVOKOTOGKEVAOGTEL TO AVTIKEILEVO TNV GAAN TAELPAL.

O bean serializer dnpovpyei 1o XML am6 to JavaBean ovopdalovtog to €dd pe v fondeta
tov mpobéuatog "urn:VBean_xmins" kot tov ovopatoc"vObj". Metd mepva  amnd
serialization xé0e petapintn (property) mod vrootnpiletan and éva getXyz (gite amAn site
avodpopIKa cav Eva ecmtepikd JavaBean). Ztmv daAAn akpn o bean deserializer dnpovpyet
and to XML 1o avtikeipevo (JavaBean). Edd ypnowuevel o default constructor, mov eivot
navta oty Java TAnpoc tpocdtopiopévog (idto ovopa pe v class, kavéva opopa). Metd
arokaBiotaton kdOe petafAnty (property) pe winon g setXyz. To 1t akpiodg
LETOPEPETOL COUQ®VOL LE TIG VTTOdEIEeIS pésa otov kddwka client kot server, aAAd Kot Tov
Deployment Descriptor, gaivetor opaia pe tnv xprion tov TCP Monitor.
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Zuvelo@opd Tou SOAP otnv Avagopd ZQAaApNATWY

Edd Oa dodue ndg 1o SOAP umopel akdun kot va emotpéyel otov client unvopoata
o@dluatog mov dnuovpyndnkav otov server. ‘'Hom otov client eidoue Ot omd 1O
avtikeipevo response e&ayoue pe fault.getFaultString() pio meprypaen Tov avTiKEEVOL
fault. Avtd to fault épyetan micw, epdcov dnuovpyndei otov Server, kot TpoépyeTol and
10 dloyvootikd moh eivor oe 0éom vo mopdyel o SErver otnv mPooTAdEld TOv v
avtamokpdei otnv {ntovpevn vanpecia. Metapépetor yapig oto SOAP. To SOAP givon ¢
0éon vo petatpémel kabe avtikeipevo Fault g Java oe XML doun katd DOM. Ztov
napandveo Deployment Descriptor éxoue fon emikadecOei oto otoyyeio <isd:faultListener>
v class org.apache.soap.server. DOMFaultListener kot 1 emBount) ovagopd cEAANATOC
non emotpépetar otov client. Aev £xoue Aowmodv mapd vo TNV S0OUE VO LETOPEPETOL LECH
tov TCP Monitor. Tlpokaiovpue éva opdiua péco oty pébodo addV tov server (mov
epoviCetar oto runtime): amkd amopakpovoue v ypauun catalog = New Hashtable. H
addV dev éyet mov vo eyyplwel Kol EMIGTPEQETOL Lio, OVOPOPA GEAAUOTOC 71OV
onpovpynOnke ctov Server.

Y10 emotpeopevo SOAP  pivopa vrdpyovv otov @dakelo <SOAP-ENV:Fault> ta
<faultcode> xa1 <faultstring> pe mepieydpuevo mov dmuovpyel to 610 T0 TPWTOKOAAO
SOAP, oAlhd kot to otoryeio XML <stacktrace> pe mepieydpevo v mAfpn avoeopd
opdluartog (stack trace) tng Java. Ilapatnpovue emiong 0Tl Ta. TOPATAV®D ATOTEAOVY KOl
GAAO TTOPAdELY O EOIKNG KOOTKOTOINGONG KOl 0TOGTOANG ‘Thved 6to ovpua’ (pe serialization
/| deserialization) avtikeévov Java. ITlpwv eiyape omowodfmote JavaBean kot tdpa
omolodnmote Fault object. Av omv mhevpd 7Tov client, pe mEepaTépO® KOIKA,
ene€epyolOpaote Kol eKTLIOVOUE TO Tepleyopevo text tov <stacktrace> element, Oa
PAémape v mANPM avagopd ceaipdtov mod Ba e££510e 1 1010 | YAdGGa (€0 1 Java) av
n extéleon g {ntnbeiong vampeoiog ywvotav tomkd. Etor eEopoudvovpe kot 6€ avtd to
onueio v Tomikn kAnon pe v €€ amootdoewg (RPC).

EmumAéov 1 avaeopd cedipatog Eepevyel and v doun tov SOAP mov yvopicape va
aocyoAeitar pe v kwdwkonoinon (serialization / deserialization) petafintav, gite 16660V
oe, gite e£000V amd KAnoelg nebBodwv. Av Bempnoope 1o 1010 T0 GEEANN cav Eva YeViKd
keipevo XML, pmopodpe va todpe 0tL oty mepintoon avt £xope poli pe to SOAP-RPC
(Remote Procedure Call) kot SOAP Messaging, omAadn TV HETOPOPE OVTOVGLOV
pnyvopdtov (tvto keypnévov XML) péow SOAP. Mg v Tepintmon aut 6Ty YevikOTNTA
NG OGYOAEITOL 1) EMOUEVT] TOPAYPAPOG.

SOAP Messaging

Eidape ndg o SOAP pmopei va ypnoorombei péoa oto mhaicia tov RPC (SOAP-RPC)
eEeMyuévo kot dvuvototepo tov amAov XML-RPC. e avtd g tov poAo 1 Aeyouevn
‘SOAP engine’ dpa Kot 6TIg d00 TAEVPEG KOL:

e oceiplonotel KANoelc pebodwv o moakéta SOAP

e anoceipronotel mtakéta SOAP og kKAoelg kotd T1g cuppdoeig g Java
Topoa, ota Thaicioa too SOAP Messaging 0o dodue ndg n id “SOAP engine’ umopei va
YPNOUEVGEL KOl Y10 TNV YEVIKN HeTapopd mAnpoeopiag oe XML doyetng (Kat’ apynv) e
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TIG €€ amOOTAGEMG KANGELS. Ap®dVTOG TAAL Kol 6TIG 000 TAEVPES (ATOGTOAENS KOl ANTTTNG) N
SOAP engine Oa:

o meprtvMyet keipeva XML péoa o maxéta SOAP (katd v amostoin)

o c&ayet keipevo XML péoa and maxéto SOAP (katd tv Aqym)

e 0Oéter aumoelg (SOAP requests) kot dtekmepatmvel Tig amokpioelg (SOAP responses)

o déyetan antnoelc (SOAP requests) kot emotpépet amokpicels (SOAP responses)
[Tépav tov porov ¢ SOAP engine mopatnpovpe OtL pio €QApUOYn 6TOV OEKTN €VOG
unvopatog (SOAP Message) 0o mpémer va. pmaivel oty doun evog keyévov XML,
nweprtvAypévov evidg tov SOAP unvopatoc. Tovto épyetar oe avtiBeon pe v €vkoAio
oy  elyopue oV ovYypaen, Yo mopdoetypo, ™ vanpeciog BVCatalog yw tov
nponyovpevo SOAP-RPC server. H BVCatalog fitav teleing ovdétepn wc mpog to RPC kot
t0 SOAP, T0 GLYKEKPIUEVO G TPOG TNV OLOYEIPION TOL UNVOUOTOG OV UETEPEPE TIC
TOPAUETPOVG €lte €10000V gite amodkplons. Topo pio tomiky pébodog ota mAaicio Tov
SOAP Messaging 0o mpémet va emdpa emi evOg avTIKEWWEVOL request kot response £xovtag
™V HopeN:

public void methodName(Envelope env, SOAPContext req, SOAPContext res)
throws java.io.lOException, javax.mail.MessagingException

Ta 600 mapamdve avtikeipeva, req kot res avtiotoryo, avikovv oty class SOAPContext.
Ed® umopolpe vo mapatnprioope Kot TG avaAoYieg LE TOV UNYOVIGUO EPOTATOKPIGEMY GTO
am\d http xou Tic classes HttpServletRequest, HttpServletResponse response. EmumAéov 1
noapamdveo pébodog Oa (umopel vay) avoaepépetol apécmg otov eakelo (envelope) tov SOAP
Ko va avTipetonilel n idlo ta evdeydpeve opdipoto gite emkowvoviag (IOEXception), eite
TOL 1610V ToV TPpWTOoKOAAOL N unvopotog SOAP (MessagingException). EmmAéov vrdpyet
0 TEPLOPIOUOG Va. PEPEL TO 1010 dvopa pe v pila (root element) tov mepieyopévov (SOAP
message content). [Tapatnpodue erxiong 6t1, oe avtibeon pe to Topadeiypota tov RPC, n
010 nébodog dev emotpépet timoto (Void). To amotélecpo ¢ enelepyaciog TOV KEWEVOL
moh €pYETOL UE TO OVTIKEIHEVO red, pmopel vo KOTOANYEL OTO OVTIKEIHEVO res. Xnv
nepintwon avtn Eyope Tai v Evvola Tov Server. Edm o server oéyeton £va keipevo XML,
T0 petatpénel ko, taAl cav XML, 1o emavactéliel 6tov apyikd omocToAé 1 GE KATO0V
tpito.

Ag vroBécovpe 611 0 oTaApévo and tov client kot eloepyoOUEVO GTOV SErver pivopo ivat
ovolaoTikd o yvwotd pag Vehicles, cav keipevo XML. T'o amlodotevon tov KOdK Tov
client, to mapaxdtom vehiclesSOAP.xml givor 1N @Tioypévo OTmG TPEMEL VO ATOGTUAEL
otov server, dnk. minpec unvopa SOAP kot BePfaing eumepiéyet to vehicles.xml. Tovto
amotedel avtovolo to Body g SOAP Envelope pe v onuavtiky mpooHnkm &vog
aoLTOVEVOL Namespace, mov ava@EPeTol 6To Gvopo oy o dmdcGovUE 6TV VINPECia
SOAP Messaging, mov katackevalope (Uurn:Messaging_Service).

<s:Envelope xmins:s="http://schemas.xmlsoap.org/soap/envelope/">

<s:Body>

<vehiclesSOAP xmlIns="urn:Messaging_Service">
<cars ...

------ 10 mepieyopevo tov vehicles.xml onwg Tpv  --------
</lories>

</vehiclesSOAP>

</s:Body>

</s:Envelope>

Yympe 9.7. To vehicles.xml péca oto SOAP Message
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O napakdre kddkag eivar tov client. Awfaletar éva apyeio .Xxml 6nwg to mapamdve, Kot
éva url amd To command line. Awd 1o apyeio oe popen kewévov 1 unmarshall etidyver éva
avtikeipevo env g class Envelope. I'evikd o 6pog ‘marshall’ vrovoel v petatpomn evog
OVTIKELIEVOD GE KATO0 CUUPOVNUEVT GEPLaKT] pLopen kot o ‘unmarshall’ to avtibetro. Edd
gyovpe to mePiepyo OTL EVD elyape Eva Keipevo, 1o petotpéyoue og pia doun .xml, yio va
otaiel TAAL cav keipevo ‘mave oto cvpua’. BePfaing tovto éyve €80, amhd kot udévo yio
va dey0et, 6t mpdypatt To SOAP Ba kdvel ot TV SOVAELN Y10 VO LETOAPEPEL TO UIVOLLOL
ar6 tov  client otov  server:  mwpdypott  tOo  ovilkeipevo  MSg g
org.apache.soap.messaging.Message 0o @povticel vo. oToAel To avTikeipevo env 6to cmotd
url ko kel péca va angvbouviel oty cwot) vInpesio.
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import java.io.BufferedReader;

import java.io.FileReader;

import java.io.|OException;

import java.net.URL;

import javax.xml.parsers.DocumentBuilder;

// for SAX & DOM

import org.w3c.dom.Document;

import org.xml.sax.InputSource;

import org.xml.sax.SAXException;

/Il for SOAP

import org.apache.soap.Constants;

import org.apache.soap.Envelope;

import org.apache.soap.SOAPEXxception;

import org.apache.soap.messaging.Message;
import org.apache.soap.transport. SOAPTransport;
import org.apache.soap.util.xml.XMLParserUtils;

public class MessagingClient {
/I the following method coverts the .xml file into a SOAP message
/I and the sends this to seviceURL
public void sender (URL serviceURL, String msgFilename)
throws I0Exception, SAXException, SOAPEXxception {

/I Handle the XML document supplied in the input file

FileReader readerObj = new FileReader(msgFilename);
DocumentBuilder builder = XMLParserUtils.getXMLDocBuilder();
Document doc = builder.parse(new InputSource(readerObj));

if (doc ==null) {
throw new SOAPEXxception(Constants.FAULT_CODE_CLIENT,"Error in XML parsing");
}

/I Create Message Envelope
Envelope env = Envelope.unmarshall(doc.getDocumentElement());

/I Send the Message
Message msg = new Message();
msg.send(serviceURL, "urn:Messaging_Service", env);

/I Receive response (e.g. to the previous message sent)

public static void main(String args[]) {
if (args.length !1=2) {
System.out.printIn("Please give the url and the .xml message file");
return; }

try {
URL serviceURL = new URL (args[0]);

MessagingClient messagingClientObj = new MessagingClient();
messagingClientObj.sender(serviceURL, args[1]);

} catch (Exception e) {e.printStackTrace();}

K®dwkag 9.6. Anpuovpyio unvopatog SOAP kot amostodn tov and tov client
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O kmdikag Tov Server amoteleital ovolootikd and v pébodo vehiclesSOAP, 1 omoia
pEneL va £xel To 1010 dGvopa e To Ovopa g pilag Tov unvopatog Tov épbace. O KOIKOG
Béhetl va deiet Ot mpdypatt icdyetal to vehicles oe popeny DOM oty pviun tov déktn
(server), kaBocov Bo umopodpe va mepmynbovpe péca e oTO, VO TUTMOCOVIE TNV TIUN
ovykekpluévov attributes, va oAldEovue v T GAAGOV Kol VO, ETOVACTEIAOUE THio® TO
uépog tov petaPinbévrog vehicles. H AMyn kot mpogtopacio yio eneéepyacio emteleiton
LE TOV TTOPAKAT® KMOOTKOL.

public void vehiclesSOAP(Envelope env, SOAPContext req, SOAPContext res)

throws java.io.lOException, javax.mail.MessagingException {

/I Get the vehicles element as the first body entry of the SOAP message;

/I here there is one body element - in general could be many!

/I so in general we put these in a vector,

/I then iterate though it and final get the XML in DOM into memory!

Vector bodyEntries = env.getBody().getBody Entries();

Element vehicles_in_DOM = (Element)bodyEntries.iterator().next;

[ }

Kodwkag 9.7. Kodwog yuo v e&aywyn oe DOM, tov keypuévov XML mov é9pBace pe
SOAP

Me 1o cuuav g élevong tov unvopotog Koieitor avtopata 1 vehiclesSOAP, n oroia kot
pag 6idet to apryBév SOAP Envelope pécm tov avtikelévov €nv. Avtn dev emGTPEQPEL
timota (void), kabocov €xope punvopo kot oyt RPC. Me env.getBody().getBodyEntries()
anoktope OAa to BodyEntries elements. Avtd 6o pmopodoav va ftav ToAld: gidape Ot
éva Envelope pnopei va éxetl meprocdtepa tov gvog block. “Evag mo moAvmhokog server, Ha
pumopovce v aoxoAnfel pe moAld keipeva XML Aoppavépeva péoa 6to id10 pnvopa
SOAP. H env c¢ivau oavuikeipevo g class Envelope (éyope «déver import
org.apache.soap.Envelope), n pébodog getBody() tov aviikelpnévov env emotpépel €va
avtikeipevo g class Body (AEN éyoue kdver import org.apache.soap.Body), evd tedikd n
getBodyEntries() class emotpéper amd to aviikeipevo ovtd éva tng  class Vector.
Xpnowomnoteitar Vector, yio tnv yevikn mepintwon tov ToA®v ototyeiov Body. Edo ouwmc
gyoue éva, apo Kot ‘TpdTO’, TO omoio pag to Pyalet omd to bodyEntries to iterator oe éva
Kot povadikd Prua. Metd to casting, amd yevikd oviikeipevo / otoryeio g Vector
anoktope avtikeipevo (XML) Element. To vehicles eivor miéov oty uvAun o€ popon
DOM pe 1o 6vopa vehicles_in DOM. And €dd kot mépa akolovbei 1 emelepyacio tov,
omwg pabape otn gvotnta yio 1o DOM, pe v dtopopd 6t €dd epyaldpacte oe Java kot
Oyt og JavaScript. To 1t yivetau, e€nyesiton edkola pe avoapopd oto DOM Java API.

Eniléyovpe vo oteihovpe micw poOvVo TO HEPOG TOL KEWEVOL, OMOL £yvov OAAAYEG.
Xpnowonowodpe to 610 avrtikeipevo bodyEntries mov @ria&ape yo v vmodoyn Tov
UNVOLTOG, Kot ooV 10 Kabapicovpe, Tov TPosHETOVE TO KOUUATL TPOS OITOGTOAN, ONA.
bodyEntries.add(jeeps_in_DOM). Kot 10 ovtikeipevo env eEakolovbel va vmapyet
(rammovg Tov bodyEntries pe véo eyyovaxt!). Etnv uébodo tov marshall opifovue moiog Oa
Ypayel, onA. To WriterObj. Oa émpene va opicovpe ko évo XMLJavaMappingRegistry, av
elyope €d1K00g TOTOVG Vo petotpamovv 6 XML 6mwg oto XMP-SOAP. To null onpaivet
ot tétown mepintwon ogv vrapyer oto SOAP Messaging (n marshall / unmarshall ivou
Kown kat ot dvo mepPdirovta). Télog 1 setRootPart Tov avtikeiévoo res (yio response),
7oy pag 600nke pe v kAfon g VvehiclesSOAP, kabopiler o Tt Oa UYL Kot TL HOPONG
etvar avtd mov Bo otadet (writerObj.toString()," "text/xml"). Aidetar tdpa 0 TANPNG KOIUKOG
TOV SErver.
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package MSS;

import java.io.lOException;

import java.io.StringWriter;

import java.net.MalformedURLEXxception;
import java.net.URL;

import java.util. Enumeration;

import java.util.Vector;

import java.util.List;

import java.util.lterator;

import javax.mail.MessagingException;

[ffor SOAP

import org.apache.soap.Constants;

import org.apache.soap.Envelope; //*New!!! for messaging */
import org.apache.soap.Fault;

import org.apache.soap.SOAPEXxception;

import org.apache.soap.encoding. SOAPMappingRegistry;
import org.apache.soap.encoding.soapenc.BeanSerializer;
import org.apache.soap.rpc.Call;

import org.apache.soap.rpc.Parameter;

import org.apache.soap.rpc.Response;

import org.apache.soap.rpc.SOAPContext;

import org.apache.soap.util.xml.QName;

// DOM related

import org.w3c.dom.Document;
import org.w3c.dom.Element;
import org.w3c.dom.NodeList;

public class MessagingServer {
public void vehiclesSOAP(Envelope env, SOAPContext req, SOAPContext res)
throws java.io.lOException, javax.mail.MessagingException {

System.out.printIn(".... inside MessagingServer's vehiclesSOAP method");

/I Get the vehicle element as the first body entry of the SOAP message;

/I here there is one body element - in general could be many!

/' so in general we put these in a vector,

/l then iterate though it and finally get the XML in DOM form into memory!

Vector bodyEntries = env.getBody().getBodyEntries();
Element vehicles_in_DOM = (Element)bodyEntries.iterator().next();
System.out.printin(vehicles_in_DOM.getTagName() +

".... first body entry extracted out of SOAP");

/I DOM processing in Java for transforming the XML

/I A test that we actually have access to vehicles through DOM:

/I Go to all vehicles>jeeps>jeep and print all colour attributes

Element jeeps_in_DOM =
(Element)vehicles_in_DOM.getElementsByTagName("jeeps").item(0);

NodeList jeepList = jeeps_in_DOM.getElementsByTagName("jeep");

for (int i=0, len=jeepList.getLength(); i<len; i++){
Element jeep = (Element)jeepList.item(i);
System.out.printIn("Printing jeep colour from within DOM: "
+ jeep.getAttribute("colour™));
jeep.getAttributeNode("user").setValue("military");
System.out.printIn("Jeep 'user' changed - check that in the response™);
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/I Build the response SOAP message
bodyEntries.clear(); // reuse of same Vector object
bodyEntries.add(jeeps_in_DOM);
StringWriter writerObj = new StringWriter();
env.marshall(writerObj,null);

/I Send envelope back to client
res.setRootPart(writerObj.toString(),"text/xml");

}

Koowag 9.8. O server déyetan, petotpénet Kot emovactéArel o pnvopo SOAP

Kot téhog péver to MessagingServiceDD.xml, dnA. o Deployment Descriptor. OpiCope pio
uébodo kar povo, tnv vehiclesSOAP, 1 ooia kot O aoyoinBel pe to uqvopo. H java class
didetanr M péow .jar (PA. mapokdtm) kot to id givor ekeivo, mov avoeépOnke o6TO
namespace mov &loNyOn oto kopveaio otoryeio vehiclesSSOAP. dvowd dev vmdpyet
TANPOQOPia Y10 KOOKOTOINGOT EWOIKOV TOTMV.

<isd:service xmlns:isd ="http://xml.apache.org/xml-soap/deployment"
id = "urn:Messaging_Service">
<isd:provider
type="java" scope ="Application" methods="vehiclesSOAP">
<isd:java class="MSS.MessagingServer" static="false" />
</isd:provider>
<isd:faultListener>org.apache.soap.server.DOMFaultListener</isd:faultListener>
</isd:service>

Yympe 9.8. To MessagingServiceDD.xml, Deployment Descriptor tng vanpeciog o
napéyel o MessagingServer

Topa gipoote Etotpot yio dokiur]. Xpedleton Kot wdAt .jar pe v yvootn ddikacia,
jar cvf MServer.jar MSS/MessagingServer.class

I'a deployment tng vnpeciog €xovpe Katd To yvmoTo

java org.apache.soap.server.ServiceManagerClient

http://localhost:8080/soap/servlet/rpcrouter deploy C:\MessagingServiceDD.xml

Ynkovovpe kot tov TCP Monitor, kabdcov givor amapaitntog yio vo do0UE TO pivopa
client mpoc server kot miow. T va tpé€ovpe tov client, tpénet Tdpa vo, TOV SOGOLUE TV
dtevbuvon Tov messagerouter kot Ol Tov rpcrouter, 6mwg mpv!

java MessagingClient http://localhost:8081/soap/serviet/messagerouter
C:\vehiclesSOAP.xml

Aev mpoPréyape vo dovpe timoto oty pepld tov client, obvte avtog emefepydletar to
unvopa wov emotpépetat. BAémoue Opmg 6ca yivovior oto mapdbvpo tov Server, kot

BePaimg otov TCP Monitor 1o anocTeAAOUEVO KOl ETIGTPEPOLUEVO OTO TOV SEIVEr LAV

To mopamdve Topddetypa, e ETAVOTOGTOA O)l OVOYKOGTIKA GTOV OPYIKO OTOGTOAEN, Oa
umopovoe v, amotedésel TV Pdon evog evolapécov mpdktopa ANyme, emeepyociog kot
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TpomONoNec evioA®v / mopayyeMadv omd meddteg (clients, cav apyukoi aitovvieg) og éva
tehMkd amodéktn (o mpounbevthc). Mio eméktacn trng class MessagingServer, oc
evolauecog, Bo emevepyet uovo oe pnvopotoa SOAP XML amotedmviag kot eEoynv
nepintoon SOAP Messaging kot oyt SOAP-RPC.
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10. Avakegaraimon Ipotokoirov Eeappoymv

Ta evpémc OmodeKTA KOl TPOTLITOTOMUEVO TPOTOKOALD givar avta text based, dniadn
BooiCovtal otnv petddoon (eKTLIOGCIU®YV) XOPaKTHp®Y. Xe avtifeon binary npwtdokolia,
oV KOl OLKOVOIKOTEPQ Y10 TNV HETASOCT] APpOPOVV TAPMYNUEVEG EMAOYEC 1) KOl ADGELS TOV
aQopovV KAEIOTA TEPPairovTa Kal el uEpovg mpoiovia. Ilavtwg 1 evooudtmon t€Toimv
HePIKAOV Aboewv péca o keipeva XML dev amoxdeietar (xpron koupov ue CDATA). EE’
Alov o1 Bacikég Asttovpyieg tov browser agopovv v gpeavion g html mov givon ko
avtn text based.

O1 dopéc XML, eite ypnoipomotovpeveg yuo. RPC eite yio XML Messaging givot kot avtég
€101kOTEPN G doung text based mepieyopeva 1 Kot avtovoua pPNvOHLOTO TPOTOKOAA®Y, OTTMG
10 SOAP. Apa to XML egivor 1 Baon npodcPacng oe mpoopepdueveg Aettovpyieg (RPC),
elte Y10 K@dKomoinon Kat HETAS00T SOUNUEVNG TANPOPOPIaC, OTMG T.)Y. Uio TPOSPOPE N
£€va, TYOADY10.

Ta GET ko1 POST 71ov http

Ta GET xot POST givat to unvopata tov tpotokoirov http (Hypertext Transfer Protocol)
Yoo TV Kodwomoinon kot HETAd0oon mapouéTpwv, Omw¢ to {edyn ovoposiog/Tiung
(name/value pairs), poli pe v ocvvakdiovdn onuavtikn TANpoPopio. KoTd TV oitnon
(request) TAnpogopiag 1 vnpeoiag. Mia cepd ypauumdv amd “http request headers’ otnv
emkePaAidn Toug opilet, peta&d aAhmv, Tt avalnrtel o teldng (client) amd tov e&vanpen
(server). O tehevtaioc amokpiveTon , pe pia oepd ypauumv ard ‘HTTP response headers’
axoilovBovueveg, oe mepintmon emttvyiog, amd v {nroduevn TAnpopopia.

To http GET nepva g mapapétpoug cov ‘url-encoded text’, to omoio emkoAldton Tic® and
URL tov server, o omoiog gviéAletar va ene&epyoodet tnv aitnon (request). Avto to ‘url-
encoded text’ sivar yvootd ko cav ‘query string’.

To http POST kmdwconotei ti¢ mapapétpovg e id1o tpoémo émmg to GET (url-encoded text).
Avti dpwg vo petaeépoviar oav pépog tov URL, ta (evyn ovopaociog/tiung (name/value
pairs) mepvovv otov Server cav copa tov unvopatog HTTP request.

To SOAP nave ané http

To SOAP egilvar éva amhod Kot e a@pd TpoTOKoALo PBaciopévo oto XML yia tv aviadliayn
dounuévne mAnpoeopiog mveo oto web. O oyedwooudc tov SOAP €xer yiver pe v
amAOTNTA. G TPOTOPYIKY, TOPEYOVTAG £TGL TO EAYIOTO o€ Agttovpywotnto. To
TPOTOKOALO opilel €va MAOIGIO0 UNVOUOTOG XWPIC TANPOPOPI. OTUAVTIKY Y10 TO EMITESN
HeTaPOpac kot epapuoyns. o tovto xor egivoar dounpévo (modular) xar edkola
EMEKTAGILO.

Me 10 va tagidedel Tdved omd Ta KOWE, TPOTVLITOTOUUEVO TPMOTOKOAAN LETOPOPAS, TO
SOAP ypnoyomotet v avoiktn apyttektovikny tov Internet kot amoxtd a&ia yio ypnon and
0TO10ONTTOTE CVLGTNHO Eval Kavd va vTooTnpiEetl Ta TALov Pacikd mpdTua Tov Internet. H
VITOdOUN OV amatteital o TNV vrootnpiEn pog vanpesiog Web XML kot copfatic pe to
SOAP, eivan pdidov amioikn. Eivalr dpmg kot apketd ioyvpn kabocov, mpocsOitoviag
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OGYETIKMG OALYyO, GTNV LITAPYOVGO LIOJOUN, EMITPENEL TNV TPOGPUCN GTNV VANPESiO o€
TAYKOG LN KAMpoKa. Ot TPOJYPOUPES TOV TPOTOKOALOL SOAP
(http://www.w3.0rg/TR/soap) amotehobvtat amd TEGGEPO KOPLO, LEPT), TTOV TEPIEXOVV:

(o) évav voypemTIKO enektdoo eakelo (envelope) yia v evBvldkmon tov SedouéEVaV.
O eakerog SOAP opiletl éva pqvopa SOAP kot givarl ) factkn aviaAlocoopevn povado
peta&y emeepyootdv unvopdtov SOAP. Tovto eivar kot To HOVO VTOYXPEDTIKO UEPOC TNG

TPOOLALY POLPT|G.

(B) mpoaipeTikov Kavoveg kmwowomoinong twv dedopévav. Me avtodg mapovsidloviot
TOmot dedopévav dmwg avtol opilovial 6Tl ePapUOYES KOBMG Kot £va eviaio HOVTELD Yio
GEPLOTOINCT HOVTELD SESOUEVMV Y®PIC GVVTOED.

(y) plo popen avtailayng unvopdtov tov tomov RPC-style (request/response). Kdabe
ppvope. SOAP givor pion petddoon povig koatevbvvong. Av kol ot pileg too SOAP
evpiokoviar oto RPC, 10 SOAP dev mepropiletar 610 vor givor €vag Unyovioprog
request/response. Onwg Oo dodue oty ovvéyela, ot vampecsieg XML web ocvyvd
cuvovalovv unvopato SOAP ya va Tpoypatorotmcovy v Hopen avtn, oAAL 10 1310 T0
SOAP dgv gmPairel avTHV TNV GLYKEKPLLEVN LOPOT OVTOAAAYTG UNVOUATOV.

(0) éva déopo peta&h SOAP ko HTTP. Kat avtd to pépog givor mpoatpeticd. Mmopovpe
va ypnoiponomacovpe 10 SOAP cg cuvdvaouod pe kdbe punyaviopd petaeopds (m.y. SMTP,
FTP, 1 kau éva floppy disk), apxel avtdg va eivar ikavoc vo, petagpépet tnv SOAP envelope.

11. Avtirapaforn E@appoyov ko Yanpeosiov

‘Evag web server déyeton unvopora / ortioeis (request, cuvvnbog GET 11 POST) ko givan
€1¢ B¢éov va amavimoel pe pnvopata / arokpioelg (response). H ocdvtoaén tov pnvopdtov
KO 01 KOVOVEG TNG amANG TG aAANAETIOpacng amotelodv To TpwtokoAro http. TTave oe
aut] TV Kown kol oamiovototn Pacn  ktiloviar Yoo SWPOPETIKOVS  GKOTOVG
OPOopOTOMUEVOL TPOTTOL OAANAETIOPAOTG. AlaKpivVOUE AOITOV TEPIMTMOGELS, OMOV EVOGC

e&ummpentc (server)

() e&umnpetel tovg ‘meAdrteg’ tov (clients) amootéAlovtdg Tovg oeAidec Yia
napovciaon og html. Amatteiton avaykaotikd 1 xpnon tov tpotokdéAiov http, kot o
SErver avtamokpiveTol pe pvopo response ota unvopata request (GET n1 POST)
tov client. Xto ecmtepikd Tov, 0 Server gite £yel otatIKEG 0eAMdEC 0moONKEVLEVEG,
gite T1g kataokevdlel v ®pa mov {nrovvtar (ue ypnon serviet) site ypnolponoie
ploe pewty teyvoloyio (duvopikés oelidec). Amobnkevel ceAldeg (OTATIKEG 1)
OVVOUIKEG) TIC omoileg amooTéALEl otov meAdtn. O TeMkog ‘meldtng’ €ivar O
(avBpomog KabMueEVOS umpoatd atov) browser. Amo tov Server pgvyet TavioTe KOt
TOPOVCLAGIUO, Gpa Kodtkomomuévo og html. To ‘mapovoidoo’ tepthapuPavel kot
‘otoygeion eAéyyov’ GUI (Graphical User Interface) elements np controls mov
emutpénovy ‘€leyxo’ amd tov ypnot. Onwg sidape, mopadsiypota tétowwy ‘GUI
controls’, pe Tig evépyeleg tovg, givat Ta

<INPUT TYPE="text”...>, dA. mhaioto keévov,

<INPUT TYPE="radio”...>, M. KOVUTLE OTOKAEIGTIKNG ETAOYNG

<INPUT TYPE="submit”...> A 0mOoGTOA TV dedOUEVOV TG GTOV SEerver,
<INPUT TYPE="reset”...> OMA. Katdpynon OAoV TOV EMAOYOV
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Kol TOAAG GAlo mov Pacilovror Kot EUTAEKOLV YVMOOTEC KOl TPOVTOTIOEUEVEC
duvatdtnteg tov browser vo to TOPOLGLACEL GTOV AvVOPOTIVO YPHOTH Kol vV
avtamokpdel avoldyms, MOTE Ol EMAOYEG TOV VO OITOGTOAOVV TGW® GTOV SErver.
[Tavew oty Baon avt ktilovtar ot Aeyoueveg epappoyés web (web applications).
Aéyovion eQapUOYEC 10T EUTAEKOVV Kol TEPTAAUPAVOVY Kol TOV TEMKO YPNoTH Kot
yapoxtpiCovrar pe ‘web’, kabdécov ktilovioar ave oto http. Tpaypatonotovv 1o
Aeyduevo interactive web, napéyovtog v aAANA0SpacTIKOTNTO LE TOV YPNOTN.

(B) e&umnpetel tovg ‘meldrteg’ tov (clients) amootéAAOVTAC TOVG amOTEAEGLOTOL
KAMCE®V G€ GLVOPTNOELG TTOL aVTOG dlabétel Yo evpeia ypnom pe tpdsfaocrn PHEow
TOV O1001KTOOV. Xpnolponoteitatl T To TpwTOKOALo http, To omoio peTaEépel 1o
‘epotnua’ kot v ‘amdvinon’. To ‘gpodtnupa’ mpocdiopilel v emBoun
vanpeoia, péBodo péca o o, Kot Tig Tapapétpovg kinone. H ‘andvinon’ etvon
TO OMOTEALECUO TOV EMGTPEPEL 1] EKTEAECT] TNG HEBOOOV GTO E6MTEPIKO TOV SErVer.
Epdmpa kot andvinon kwodwomolovvior onwg gidape oe XML, péoca og SOAP,
péco oe ooua (body) tov http. To petagepduevo péom http dev  eivan
Kodkonompévo og html, epdoov dev npoopiletat yio mapovcioon péow browser. O
TeEMKOG ‘melatng’ (client) sivon pia Sradikacio KatdAAnia oyedacuévn (cuvnbwg
amd GAAOVG) O KAMOWO GAAO OTOUOKPULGUEVO Unydvnuo kot Oyt évog Yevikdg
browser. Bpiokouaote €dd oty mepintmon piog vanpeciag w6tov (Web service),
KaBOGOV o1 dLVOTOTNTEG TOV TPOGPEPEL O SErver eivor yevikng ypnoems Kot
QTIYUEVEG Y®PIg TNV YV®OT TOL TOGOL, Toiol Kot amd oL (GVCTNHA, AEITOVPYIKO,
YAOOOW, GLYKEKPUEVO TPOYpapLa) Bo TIC YPNCIULOTOMGOVV HEGH TOV SLOIKTVOV.
Ot vpeoieg avtéc TaM yapaktnpilovtar pe ‘web’, kabocov ktilovior Kot £0M
nave og http. Tpayuatorolobv 1o Aeyopevo programmable web, erxitpénovrag v
avamTuEn yoAopd CLVIESEUEVOV KATAVEUTLEVAOV EQOPLOYDOV. £TO TAOIGL0 VTO, 01
TpocepOleveG vaMpecieg kot péBodor avtdv mpémer vo  dwenpilovronr /
avokoAvmtovton (Service advertising) kot o TpOTOG ¥PNOTG TOVS VO, TEKUTPLUDVETOL
(service description) pe kdmoo tpomo. Exope €dd oyetid mpdétvma to UDDI
(Universal Description, Discovery and Integration) xor to WSDL (Web Services
Description Language). Emedny 1 oAlndemidopoon Paciletor og pnvduata
kodwomompuéva oe XML, kot pdiiota péca oe pakéiovg SOAP, Likdpe kopimg yio
XML web services.

AxoroVBwg Bo d0Bel evteddc oynuotikd Tt mEPAaUPAvouy Ol €QOPUOYEC KOl TL Ol
VANPEGIES 1GTOV GV KVUPLUL YOPOKTNPIOTIKE KOl GOV OTOPOAiTNTO GUUTANPOUOTE Y10l TOV
oYEOGLLO Kot TNV Aertovpyio TOVG TV GTO J1adiKTLO.

Heprpdriovra E@appoydv Iotov

H yevikn 10éa tov kdBe oAokAnpopévov TepiBaiiovtog yio TNV avantuén piog epopproyng
web  eaivetarl oto mapaxkdto Tyqua 11.1. Aptotepd Qavtalopacte pion OPLO GOPTOUEYT
otov browser, pe to  otoeion eréyyov (GUI controls) mave oe avt) va déyovtar Tig
evépyeleg tov avlpamivov ypnotn. H aAlnlodpootikdmra (interaction) omattei 61t cav
amoppolo KAOe TETONG EVEPYELNG KATL TPEMEL vaL YiveTol. AT To KATL eKkTeleital 0elld,
otov server. 'Eyoue server side scripting 1 server side programming, xafo6cov vrobétous
otio client éyel meplopiopéveg dvvatdtnreg, ivar dSnA. povov évog browser.

121 am6 154



________________________________________________________________________________

®oppa otov

browser Kaoodwkag yra
v List
List
Kaoowkag yia
-- 7o Button

Al00iKTLO

~.| Kadikag yia
7o InputBox

| Input Box | Event Handlers

OLoxinpopévo
Heprpariov

Yyqpa 11. 1. Tevikn 18€a ook pmong Qoproymy Web

AV avoKEPAAOIDGOLE, AVOADGOUE KOl OLOOOTO|COUE GE KATOWO OPYLTEKTOVIKO LOVTELOD
Baciopuévo ot OPYEC TOV  OVTIKEWEVOSTPAPOVS TPOYPOUUOTICHOD TOVG  TPOTOLG
avtoloyng pnvopdtov tov http, pmopodue va omopovOGOoLUE OACL TO KOWG KoL
emavorapPavopeva  otoyeion Kot Vo TOL TPOGPEPOUE  ETOLUN  OTNV  HOPQOY  €VOG
olokAnpopévor  mepPaiiovtog  avdmtuéng. Avtd mov  dlugpopomoleitor  oe  KAOe
GUYKEKPLLEVT EQapUOYT €lvor ot eOpueg ot 101eg pe Ta otoryeio eAEyyov mov Béhoue va
€YOUV EMAVEO TOVLG KOL O TPOTOG AVTIOPOONG TOL TEAMKOU GLGTNUOTOS GE EVEPYELES TOL
avBpomvov ypnotn. Tig tedevtaieg TIG LOVTEAOTOOVUE KAT® OO TNV YEVIKN £VVOl0 TOV
ocvpupavtoc (event). Tote apkel va ddcovUE TNV dVVATOTNTO GLYYPAPTS POLTIVAV KAOIIKOL
ov Ba ektedovvton (oTov Server) petd and kabe tétolo cvuPdyv. Kdébe ororyeio eréyyov
&xet évav (cuvmBog peydro) apBpd mpokabopiopévav copfdavtov. Xe kdbe tétolo cuuPav
umopel vo cvvdebel pio dadikacio ovuPdvrog (event handler). Ot adinAovyio evepyeidv
TOV YPNOTH KOl EKTEAECNG TOV GYETIKMV OOdIKACIOV CLUUPAVTOV ATOTEAODV OVGLOCTIKA
mv  ‘epappoyn’. Olec or GAAeg VTOGTNPIKTIKEG Oadikacieg eivor  Kpluéveg Kot
TPUYUOTOTOOVVTOL YOPIG KOpio EMUTAEOV TPOYPOUUATICTIKY HOG TPoomdbeio. AVTEC
umopoHv va cuvoytsBodv g eENG:
® TO TMG TO GLUPAVTO KOt 1| TANPOPOpiao OV ELGAYETAL OO TOV AVOPOTIVO
xpNon AopPdavovia v oy kot otéAloviol and aplotepd TPog to deSld
givar o0TOC N GAAOG Stadikacio evomuatouévn otov browser.
® TO WMOG O SErver omoK®OWKOMOlEl TNV MOPATAveD TANPOPOpio. amd  To
happavopeva unvopato http kot poag v o1a0€TeL Yoo TOV TPOYPOUUATIOHO
tov event handlers eivat | cvvelsEopd Tov oAOKANPOUEVOL TTEPIPAALOVTOC.
e T0 MOG 0 KOOWwAG pog pmopel va kobopilel Tic emdueveg evépyeleg
TPOCOEPETAL TAM OO TOV OAOKANP®UEVO TePBdAlov (T.Y. O TOVIGUOG
KOTO0L OTOlXEIOV EAEYYOVL OTNV TPEYOLOO, GOPUM, N 1 TOPOLGIACT] TNG
EMOUEVIC GOPpUaG). Ot unyavicGpol pe Toug 0Toiovg OTA TPAYLATOTOLOVVTOL
etvon ko avtol yevikol ko £tolpot Baciiopevor Befaimg oty petapopd g
KOTAAANANG TAnpogopiag pécm http.
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Kdabe Lowmdv mepipdArov avamtuEng €xetl Eva ypoeiko Tpomo yio vo, 6xeOdlope TIC POPLES
(katé TNV avaTTLEN) KOl HOG ETLTPETEL TNV CLYYPOET TOL KOdKo Tov event handlers. And
avtd cvviaooetat ovtopato 1 html ov anodidet Tic oyediacbeioeg dpuec. Xto run time ot
QOpLEG OTEAVOVTAL TPOG TOV Drowser kot o amoTeEAEGLOTO TV EVEPYELDY TOV XPNOTH TOW
otov server. Emm\éov, atov Server, tpéyetl kot Koowog micm amd Kabe ototyeio eAEyyov
(code behind). Exei Aappavovtar vi” dyv o copPdavta Kot 1 HeTafANTH TANPOPOPIi TAVED
OTIC POPUES COUP®VA UE TO O1KO pag Tpoypouuationd Tmv event handlers.

‘Eva peydAo p€POC TV OMOUTICEDV KOl TOV GYETIKMOV TEXVOAOYLOV OV TIG eELINPETOVV
aopd TV Péomn dedOUEV®DV, TOV GYEOOV TAVTO VILAPYEL TIo® amd KAOE Server kot omoteAet
0LGLOOTIKO UEPOC TNG EPUPUOYNG. ATO OA0 aVTA OV £xel EmmBel TimoTto MG TOPA, ALY
avtipetonilovtol pe 10 010 oKENTIKO OTMG To TOPUTdve. ZuvHOOc avTd Tov TEMKE O
ypnotng (Nt xar PAEmel pécm tov browser gvpioketal cov €yypaen Kot OoKTATOL 0o
v PBdon pe kbmolo epdTNUA. Mo TUmIKY TANPNG AAANAETIOPOOT) OVOADETOL GTNV TUTTIKY|
aAVGIO0 EVEPYELDY TTOL dElYVEL TO TAPASELYLLA GTO TAPOUKATED YT LLOL:

. Browser
GUI Element e e,
(InputBox) :_
GUI Element

(List)

Web Server

AladikTuo

Data Base

o
;‘f :.:::.:::.::: f s ?’f

Yypae 11. 2. Awdiktvokn pappoyn copmepthappdvovca faon dedopévmv

To oloxAnpopévo mepifdiiov pag odivel v dvvatdTTo vo d€cOoUE KOl OTIS OVO
katevfvveelg avtd mov eaiveton oto GUI Element ‘List” tov browser pe eyypagéc evoc
epoTpatog (query) oty Baon. Tt ido to epdnua dvvatdy va unv givon pio ototikr sql
£KQPOOoT], OAAG VO TOPOUETPOTOIEITOL COUP®VO HE KOTAAANAN €lcaywyn O0edopévov /
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napapéTpov og Ao GUI Element tng poppoc. To 6Ao déoyo ovopdaletan (bidirectional)
data binding xot Tpoceépetatl Tvmonompévo ota TEPPAALOVTO AVATTVLENG.

Yvovrereotéc Ynnpeow@v lotov

To oevapio ypnon tov vanpecidv Web e éva eviehdg avoktd mepiBaiiov aivetal 6To
mopoakdto Xynua 11.7. 1o minpeg oevaplo, kot apynv Tpémel vo ovalnoet n KatdAAnin
vrnpeoia pe to tpotokoiro UDDI (Universal Description, Discovery and Integration). O
‘TEAATNG’, GOV KOTAVOAMTNG, amevBOHVETAL 0 €Vl UINTPMOO LINPECSLOV, OOV OVTEC Eivor
KOTay@pnuUéveg Kot vrotifeton 6Tt dtabéTel (I6mMG TPOYPUUUATICUEVE) TNV SVVATOTNTO TNG
eMAOYNG Tov Toia Tov gtvar yprioun. O tpomog avalntnong (URL) g emideyBeicag tov
épyetan miow ovvtayuévog oe XML. To ‘untpdo vanpeciodv’ givar ovclaotikd pio fdon
dedopévav (UDDI registration database for Web Services). O nehdtng amevbovetarl todpa
GTOV TAPOYO TNG VINPEGING, O OTOI0C TOV EMGTPEPEL TOV TPOTO YPNONG TOV HEBOI®V WV TNG
ovvtetaypuévo kotd to tpoétumo WSDL (Web Services Description Language). Ovcloctikd,
TOV TEPLYPAPOVTOL OGa avaeEépdnkay yioo v amopakpucpuévn kAnon pe SOAP - RPC.
(methods, arguments, return values). Akolovbei 1 Tpaypatiky xpHon g vVanPeciog e run
time kot n andvinon péow XML ko SOAP.
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uDDI
Registry
Web
Service MnTtpwo
Consumer Mepiypagng
Ymnpeoiwv
R,
NI 100 ¢ Web
o ; Service
KAAqon pe SOAP
HsAdTng . http://yourservice.com/svcl
KatavoAwTig Ymnpeoia
Ymnpeoiog Web
Web XML/SOAP BODY

7 Katd v KOTA TNV EKTEAEDT)
Y avamtoén (run time)

1 OLVOHIKA

Yyqpa 11.3. AvakdAivymn kot yprion vanpeociog web

Meydio Bapog tiBetanr 610 OPIGHO KOt OULAOOTOINCN TV VANPESIAOV 1GTOV, £TCL MOTE VAL
glvarl ypnoieg Kot e0ypNOTEG GTOV PEYOADTEPO duvatd aplud melotov. TEtolot sivan,
OTNV TEPIMTOON OVTH, TA GAAN TPOYPAUUATO / KATOVOIA®TEG TOAD, Alyo, eAdyloTo N Kot
KaBOA0V YVOOoTA I TpoKaBopIoUEVaL.

E@appoyéc kol Yanpeoieg ektog Iotov

XAp1g GTOV OVTIKEWEVOSTPOUPN TPOYPUUUATICUO, 1) TLUTOMOINGN TG OVATTLENG Kot 1|
OLLOOOTIOINGT TV CYETIKAV AEITOVPYIDV UE YPNON TOV KOW®DV YOPUKTNPLOTIKOV TOVG £XEL
0écel T0 0KEAOG TOVL O1OIKTVOV GTO TOPUCKNVIO. AV TOPATNPNOEL KOVELS OPYITEKTOVIKES
10éeg ommg ota ynuato 11.1, 11.2, 11.3, gvkolo mepthapPdvel pe pKPES TPOTOTOMGELS
TNV TEPINT®GT, OOV dev VIdpyel browser kot d1adikTvo, GALL aploTepd pio, OpUO GTOV
o unydvnuo (v to Zymuoto 11.1 xon 11.2) 1§ pio GAAN ecmtepikn dwdikacio (Yo To
Syuota 11.7.). T mapdderypa oto mepipdirov e MS €youe avtictoyo apiotepd pio
Win Form (kou oyt pio Web form) f pio Windows service(kou oyt pioo Web service).
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Inuetdveton 0Tt 1otoptkd 1 peTdfacn mov cvlnteital edd £ytve oty avtiBetn dievbvvon,
onAadn to mEPPAAAOV OV TEPAAUPAVEL TNV OTOHOKPUOUEV TPOGPacn HEGC® TOL
OLOOIKTOOV TTPOYUOTOTOONKE KOTOMV KoL UE YOPOKTNPLOTIKA TOL KOTé TO duvaTdv Vo
opotafav pe avtd mov giyov yiver Tpéyovia Ko cuvnbicpéva oe ‘tomikd  mepPaiiovta.
INUEIOVETOL EMiONG OTL 1] TOAVTAOKOTNTO KO 1) OLVOATOTNTEG TOL ‘“TOTIKOV TEPPAAAOVTOG
elvar ovvnBwg  €va vrepoblvoro TOL JtdKTLOKOL. Mia TomKY EOpUA €xEl TOAAEC
TEPIOCOTEPEG OVVOTOTNTEG EVOOUOTOUEVEG oTa otoryeio eAéyyov tng (GUI elements 7
controls) mapd doa givar dSvvatd pe Eva browser (yori !?1).

O1 évvotla ¢ vanpecieg pe tomkn Ko oyl €€ amootdoewc kAnon (ue SOAP — RPC) péow
OlOIKTOOV €VPIOKETAL KOl OTO ECMOTEPIKO TOL ‘Server’.  Xg cofopés OldIKTLOKES
EQaPUOYEG O ‘Server’ ‘omdel’ o 600 (1 kot o€ Tpin). A  evog Eyope umpootd To Web server
mov €xel OAo T0 PApog G 1opong tv epmtnocwv (GET 1 POST requests) kot ekpong twv
anmavtnoewv (responses) amd / mpog yadeg browsers kat a@ €raipov, dimAa Tov, TOV
‘application server’, o omoiog TPOGEEPEL VIO POPPTV TOTIKMOV VANPESIOV OAA EKEIVOL TOV
AOLTOVV EKTETAUEVOVG VITOAOYIGHOVE, avalntoelg o€ Paoelc (Léow id1ov i dAlov data
base server), kim, BA. Zynua 11.4. 'Etor o web server avaféter dvokoreg kat xpovoPopeg
gpyocieg o€ GAALOVEC KOl OPOCLOVETOL OTO HOVAOIKO, OAAG eoupetikd Poapd, £pyo va
AmOGTEALAEL GYEOOV £TOLEG TAEOV IGTOGEAIDEG GTOVG TEATES TOV.

Web Server Data Base Server

Hia Application

/f; X1AGdeg Sessions
J L

Application
Server

Xihiddeg Browsers
Aiadiktuo

Data Base

Sekadeg YTITNnpeCoieg

Yympo 11.4. Koatavopr eEummpénong meAaT®V 6€ TEPIGGOTEPOLS SEIVers

Y10 oypuo Qoivovtor “yilddeg’ Sessions, m pio ywo tov kdabe evepyd browser mov
e&umpeteiton amd pia epappoyn (application). Yrdpyovv ioapiBua Session objects kot Eva
Application object. H loywn g epapuoyng e&oacpaAiletor omd pepkés ‘dekddec’
vinpeoieg péoa otov Application, mov TPooPEPoVY PEPIKESG ‘EKOTOVTIAOES OLOKPITEG
pueboddovg. Téhog M epoppoyn Poaciletor oe kot mpooeépel dedopéva péco amd pio M
eEPLocOTEPES PACELS OEOOUEVMV.
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Oplovtieg Ynnpeoieg

Epoppoyég kot vinpecies, Tomkés 1 SLodIKTVAKES EXOVV KOl KATO TEPITT®MON ddpopa N
Kowd oplovTia YopoKTNPLOTIKA. AVTd Tpocdidovior omd TiG Aeyoueves opllovTieg
vrnpeciec. 'Eyope ovvnbicel 6e moAAEG amd avTEG OKOUT KOl GTO EMIMESO KOWVOL ¥PNOTN
TPOCOMTIKOL vroloylotov:  login, undo, kAm. To undo éyer v i onupoacio Kot
AmOTELES O AVEEAPTHTOS TPOYPAULOTOC, eivarl dnAadn optldvTio Kot KOTd TpoTipnoty pia
QOpG TPOYPOUUATIGUEVO Y10 OAEC TIC TEPMTMOELS. To amhoVoTEPO TOPASEIYUO OTIG
OLOIKTLAKEG EQAPLOYES €lvol I KOTAUETPNON TOV EMCKEYE®V TOV TEANTOV pag. Emiong
poali pe éva cuVoAo SIKTLaKAOV VINPESI®V Ba BEAape va Eyope Eva KOO pUnyovicd yio To
éleyyo mpocPacng, GAlov Evav yo TV ypémon, GAlov éva yio v dotpnon log files ki
Ov oplovrieg vmmpeocieg UmopodV vo, TPAYUATOTOMOOVY GOav TOMKEG — VANPEGIEG,
KAAOVUEVEG OO TO EGMTEPIKO TNG EPAPLOYNG N amd GAAES VINPEGiEG GTOV POAO, OLTH TNV
@opdL, TOL TEAATN.

Web Interface ko Internet of Things

H anldémra ko yevikn mapadoyn Tov tpowtokdéAlov http emttpénet v @bnvi npdcPacn
uéc® Web oe cVoKEVEG TOAD AMAOVOTEPEG Kol AEITOVPYIKA TTOYOTEPES OO EVOV TANPN
server, omowg o Apache mov yvopicape. ‘Etol oe kdbe omhny ynoloky GLOKELT TOL
KaTookeLAleTo 1 TAgitar cov avtOvopo cvotnuo givor TAEOV GYedOV amaitnon va
evtacoetal kot évo ‘web interface’. Avtd onpoaivel 0t mpémet 11 GLOKEVT] VOl P KOt G
amhog web server. Otav o ypfiotng g, oav client, argvbuvlel oe avtn, npémel vo Tov
nopovotdletar pio £0t® Kol otoyElmong Web  celida. H oelida avt) ypnowedel oav
odnyia ypnoewg, emtpénel v apykonoinon (configuration) 1 ‘droiknon’ (Management)
NG CLGKELNG, 1| ATOTEAEL OVATOOTOGTO HEPOG TNG 1010G TG Attovpyiag divovtag dedopéva
(.y. éva ‘web Oeppouetpo’).

H 18¢a enexteiveton o€ peydin kAipoka, €161 oV 610 Gpeco HEAAOV Vo, LAdpe yio. internet
npayudtov. H ka0e cvokeun 1 arcOntipro, axoun kot evtelots aiog Kot Kot TpoTiunoy
acvppoatn, Ba el mv IP dievbuven g ko Oo ‘katorofoivel’ http. Asv éxope opmg
eBdoel péxpt exel. Néot tpomor e&oupetikd dSvvopkng 01eVOLVGL00HTNONG ATALTOVVTOL YLl
OLGEKATOUIDPLOL TETOLMV GUGKELMOV KOl 1) GUTOVOUIN TOVG OEV EMTPENEL CTATAAT 10YVOG LE
EMOVEKTOUTEG KO TPMTOKOALO HETAPOPAC TOGO moAVvTAOKO OG0 T0 TCP.
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12. H Mievpéd tov Client

Ov apywoi browsers, uoiic AauPovay / avoryav éva keipevo html, dnuovpyodoav v
avtictoyn oelido web otnv 006vn cdupvo pe tovg opiopods tov tags, mov dev gival
timote GAlo amd metadata yio tnv mapovcioon Tov keévon. Oume ot oOyypovotl browsers
BAémovv to keipevo html cav e€edikevpévo XML kot dnpovpyodv kat’ apyriv to XHML
DOM oty pviun. Avtd mov eppoviCovv edyeton amd mAnpoeopia Tov avTAOLY amd aVTd
10 XHML DOM «xot oyt omd to apywkd keipevo html. Mg tov tpémo owtdv avoiyston n
dvvotdtTo Vo TapakolovBohv TIg EVEPYELEG TOV XPNOTH TAV® 6TV 006VN, Kol va. KAvouv
oyetikég embountég petatponég endve oto XHML DOM. Egpocov avtd mov epeavileton
mmydlel amoxkietotikd oamd to XHML DOM, ot petatponéc avtéc epeavifovionr oavtopato
otV 006w

DOM koau XHML DOM

Eidape 10 DOM, cav mpdtumo tov W3C (World Wide Web Consortium), cav pio yevikn
povtedomoinon ¢ doung XML, aAld o610 VTOGUVOAO dopdv Mol etvan €€ apyng mo
eEeldcevpéveg, pmopovue va eedikeboope Ko o oxetikd DOM. Mmopovpe kot va to
yevikevoope. opilovtag 1o cov po dwampocmrnia (interface) mov 6idet v dvvatdto o
TPOYPOUUUOTIOTIKEG YADOGES Kot SCHPLS  va Sopop@®@VovV TO TEPLEYOUEVO, TNV dOUN Kot
™mv Tapovciaon evog ‘eyypapov’ (€ ov ka1 Document Object Model - DOM). g kaOe
nepintoon 10 60 o DOM egivar ave&dptro omowacdfmote yAdooag 1 Script. ‘Exoue
ONAAdN Ta emimeda

e Core DOM — TPOTLTTO Y10 OTOLOONTOTE SOUNEVO EYYPAPO

e XMLDOM —mpdtumo yuo omorodnmote £yypapo XML (mo e&edkevpévo)

e XHTML DOM - mpdétumo yw omoodnmote £yypoo XHTML (axoun mo
€EE10KEVEVO)

Ye k0be mepintwon to DOM opilet avtikeipeva (0bjects) ko 1010t teg (properties) ya kébe
gidovg otoryeia (methods), kobmc war peboddovg yioo va ta emefepyalOpaoTe. TNV
nepintwon oo XML DOM eidape avtd oto Zynua 6. 1, Tlivaxa 6. 1, Zyquato 6. 3 —6.7.
Yy nepintoon g XHTML, éyope html koaw XML cvyypovog pe 1o va gpoviicope oo
ta ototyeio tov html va éxovv opening kau closing tags, m.y. kabs <br>va cvvodeveton and
éva </br>, n va €yope povadied <br/>. Tote &xope €va kavovikd keipevo XML, aAld pe
Olo Tov To oToLyEin va Exouv Oyt eAevBepa, aAAd Tpokabopiouéva ovopata, Ticm amd To
omoio kpVPeTal Kot Kamolo cuuemvnuévn dour. Aniadn to top element avoiyer pe <html>
KAetver pe </html> kou ta head o body eivon wévta cav otoryeia siblings kot woudid tov
html. To mopokdto oyfuo givar topa pior pepikn avamapdotoon yioo to XHTML DOM.
Agv pmopovpe Topa e Eva GYo ooV To Zynpa 6.1 vo avomopacTooUs 6TV YEVIKOTNTO
ToVv KAOe mepimtwon €vOg TETOOV KEWEVOL, KabOcoV €yope mOAAE €10KELUEVA GTOLYXELN
(elements) pe ta avtictorya tags tovg. To idio cvpPaivel pe mpoovopoticpéva attributes,
OTO OTOL0L EVOEYOUEVMG TTEPIKAEIOVTOL OE PEPIKE, AAAD Ot OAa, od Ta GTOLKE .
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Xyqpa 1.1. Mepu Avanapdotaorn tov XHTML katdé XHTML DOM

Mpoypappatiotiky Xpion tov XHML DOM

Ymobétope ot pio oehida Web €yxet katapddoet kot eppaviCetor otov browser. Ot Bactkég
Aertovpyieg mov Ha pog amacyoA)covVV 6TO TANIGLO0 aVTO Elva:

e Kataypagn tov ocvppdvtoc mov mpo&évnoe o yprotc oty 00ovn tov browser.
KAlaoowm epintoon tétoov ocvuPdvtog eivar evépyeta ent tov movtikiov (Mouse
cursor). Kataypaen onuaiver v e&axpifwon tov 11 / mov enéiele o ypnotg. To
‘" onuaivel ovolootikd Tu gidovg matnua (right/left click / double click, mouse
up/down, KAm ) kou To ‘TOV’  ©€ Toln TEPLOYN TO £KOVE N 6€ GAAN dlatdTtmwe™ Toia
Ntav n myn (source) tov cvpPavrog. To televtaio oVoACTIKA ONUOiVEL GE TO10
a6 ta ooyl tov XHML DOM avagepdtav 1o copfav.

e Extéleon ¢ avtiotoyng evéPyeEg mOv Eivol TPOYPOUUOTIOTIKO OPIOUEVT VO
ovuPet cav emaxodlovbo tov cvuPdvrog mov mpo&évnoe o ypnotmg. Avtn o
npo&evel eEapdvion/mpocsOrjkn/petatpont koppov/wv tov XHML DOM.

Ot mapomdve dvo Aesttovpyleg elval  TPOYPOLUUATIOTIKO — OVTIKEIHLEVO, TO  OmOio
avtipetonilovpue ue JavaScript. Ola ta oALG TPOGPEPOVTOL AVTOUATOC 0d KAOE GOYYPOVO
browser.

Me v JavaScript va evepyei eni tov XHML DOM 1t g tpéyovcag ceridag otov browser
Ba Oolapopeadvope ™V eREAvVIon TG HE M Yopig dviAnon mAnpoeopiog amd Tov SErver.
E&etdlope mpdTo v  avompd tomik mepintmon, onA. OAa To TOAPUKAT® UTOPOVV Vo
dokiuacovv pe coppeToyxn wovov tov browser. To Topdadstypa £xel 6To dEVTEPO UEPOS TO
ELLPAVICLOKO UEPOG TNG oeAidag oe body. Amd avtd dnpovpysitoan avtopata to XHML
DOM . %10 mpdT0 HEPOG VLIAPYEL TO TPOYPOUUOTIOTIKO MEPOG o€ JavaScript cav
TepleOLEVO oTolyEloV SCript. Avto enevepyei eni tov XHML DOM.

<htmlI>

<head>

<script type="text/javascript">
function whichElement(e)
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var targ;

if ('e) { var e=window.event; }

if (e.target) { targ=e.target; }

else if (e.srcElement) { targ=e.srcElement; }

if (targ.nodeType==3) // defeat Safari bug
{ targ =targ.parentNode; }

var tname;
tname=targ.tagName,
alert("You clicked on a " + thame + " element.");
targ.style.color="blue";
if (tname =="INPUT")
{ alert("Access by id example: " + document.getElementByld("red").checked);
document.getElementByld("red").checked=true ;

b
}

</script>
</head>

<body onmousedown="whichElement(event)">
<p>Click somewhere </p>

<h3>This is a header</h3>

<p>This is a paragraph</p>

<input type="radio" name="colors" id="red" />Red<br />
<input type="radio" name="colors" id="blue" />Blue<br />
<input type="radio" name="colors" id="green" />Green
</body>

</html>

K®dwag 12.1. TTapdaderyua JavaScript eni XML DOM

To onmousedown givau attribute tov body tov keipévov. Apa 6OV Kot VoL TOTGOUE TO
ToVTiKt T0 cLUPAV aVTO B GLAANPOEL Gav € katl Bo 0ONYNGEL GTOV KMAKO, TG GLVAPTNONG
nov éyope ovoudoet whichElement(event) (tiun tov onmousedown attribute).

Av 1 Tyn tov ovuPavtog eivon éva ototyeio (element) tov XML DOM (1o e.srcElement
givan vtapktd) amodnkeveTOL N TYN AT 6TO targ, To omoio givan element tov XML
DOM. IIpaypatt To targ.tagName pog divel to Ovopa tov tag tov crotyeiov owtov, pe Ao
Loyl avto mov otny html ypdeeton peta&d <. Apa BpriKae TO ‘oL’ TATHCALUE TO
novtikt! Me targ.style.color="blue" mpocbétoue oto 1610 cToryeio o attribute color="blue".
Ymapyet ko xprio1pog tpodmog va eviomilope orotovonmote ototyeio, apkel vo Bécoue o
avto éva attribute pe dvopa id ko povadikn TR, €dd "red". To otoyeio avtd givor petd
evtomiowo pe tnv getElementByld function mpokeipévov vo kGvope pior LeToTpony| 6To
OLYKEKPIUEVO aTolyelo. Avtopdtmg PAénope Tig cuvéneteg g WhichElement. Apa
TPOYLOTOTOMGOUE o emBountn amd Tov yprotn evepyeia, ONA to ‘1!

"o va exteleotodv OAa avTa amd tov browser mpénet va tov éxoue €E0VG1000TNOEL LUE
‘allow blocked code’. AAmg, yio Adyoug TPOANTTIKNAG 0CPALELNS, OPVEITOL VO EKTEAECEL
Kddko JavaScript tov eveouatouévo oty 6eAido Tov. Xty Tpdén 1 Toportave ceAda
html 6o £xet €pOet amd Kdmolov Server Kot evogyopEVMS 0 KOJIKAS VoL Vot KaKOBOLAOG.
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Eniong mopoatnpovue 01t £xoue EMOKIACEL LE TV O1KT pag Asttovpykotnta, tnyv default
AertovpykdTTA TOL TATHROTOG EvOG radio input. Apatpodpe to attribute onmousedown
and to body kot £xoue TV Kovovikr Asrtovpykdtnta tov radio inputs.  A@oaipovue Kot To
script kou Tovet va pag Cnteitot adeta yo to tpé€o tov blocked code.

[Mapabétope, Oxl OpmG GTNV TANPOTNTO TOV Zynudtwv 6.3 — 6.7, T1g 110t TES Kot pefddovg
tov XHTML DOM. Av voBécope 6t X givan évag koppog (node object, mov £d® onpaivel
otolyeio HTML), tote éyope yia kabe element

Idwotntes (HTML DOM Properties) — evoeiktikad.:

x.innerHTML — 7o keipevo (text value) tov X
x.nodeName — 6vopa Tov X

x.nodeValue - tiun X

x.parentNode — o koufog TaTépag Tov X
x.childNodes - koufog madi Tov X
x.attributes — ot kopPor attributes tov x

Kol pe@ooovg:

x.appendChild() — IIpocBétet véo Toudi 6To TEAOC TV TOUSLDY TOL X

x.blur() — Apaipei v eoticon amd to X

x.click() - ExteAei click exi tov X

x.cloneNode() — Kiwvomoinon tov X

x.focus() — Eotialet 6t0 X

getElementsByTagName() — Emotpépet ta otoyygia pe 10 cuykekpipuévo tagname
x.hasChildNodes() - Emotpépet av vrdpyovv ototyeio / Todid

x.insertBefore() — IMapepforr véov maidiod mpv 0 X

item() - Emotpépet 10 otoryeio pe 1o ovykekpipévo index (tepetaipm eEfynon!)
x.normalize() — O@étel GAOVG TOVG KOUPOLE KEWWEVOL KAT® amd TO0 X 6€
KavoviKomomuévn popen (rtepetaipw eEnynon!)

x.removeAttribute() - Apatpei to cuykexpyévo attribute om6 o X
x.removeChild() - Apaipel otoryeio / mardi tov X

x.replaceChild() - Avtiafiotd croyyeio / mondi tov X

x.setAttribute() — ®éter véo attribute oto X

x.toString() — Anewoviler o X o¢ string (nepetaipm eEfynon!)

[eprocotepa pe mapadeiypata oto http://www.w3schools.com/jsref/dom_obj_all.asp
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http://www.w3schools.com/jsref/met_html_blur.asp
http://www.w3schools.com/jsref/met_html_click.asp
http://www.w3schools.com/jsref/met_html_focus.asp
http://www.w3schools.com/jsref/met_doc_getelementsbytagname.asp
http://www.w3schools.com/jsref/dom_obj_all.asp

13. AJAX (Asynchronous JavaScript kot XML)

Ta apywd AJAX (Asynchronous JavaScript and XML) mepihappdvovv évav 1dtaitepo
TPOTO GLVOLAGLOV Kot ypnong ¢ JavaScript ko tov XML ympig va mpdketton yio pio véa
‘YAoooa’ M teyvoroyla. Zkomdg eivar M OpoapoTikny advénomn Tng SvVOUIKOTNTOS NG
aAAnAenidpaong (interactivity) otnv mhevpd tov meAdtn petad avOpdmivov ypnotn Kot
browser. Baciko xopaknplotikd Kot TEPLOPIGHOG 6TA 060 EidaUE PEYPL TP Eivar OTL Kot
Yy TNV EAAYIOTN OAAOYT] OTNV TAEVPA TOL ¥PNOTN TPEMEL O SEIVEr Vo ONUIOVPYNOEL Kot
oteihel o odoxAnpn véa cehida. Me v pebodoroyio tov AJAX avtd Oa yivetor tdpa
EMAEKTIKA G€ O18.pOpEC TEPLOYES / OIKOTEDN TNG GEMONG LLE TO VITOAOUTO HEPOG TNG VAL LEVEL
otabepd Ko va unv ypetaletal ovavémon oand tov server. Ilpoc tovto mpémet va Eyope
npdoPaon o€ KAmTolo doUnUEVO TPOTO OV YpNoiuonotel o browser yia va ‘Coypagicel’ v
oeAida. Méypt tdpo. vrobétape amkd 6Tt o browser, cav povpo kovti, kabodnysitar omd
v html mov Aappaver péom tov HTTP response kot dnpovpyet v oerida. Ot poviépvot
Oumg browsers mepvoiv amd Eva evolaueso 6tadto, Kataokevaloviog tpato to ‘DOM g
oehidog’. O browser Aappdaver keipevo html, to exhappaver cav xml kot dnuiovpyei otnv
pvAun tov to oyetikd XHTML DOM mo? €idape oto mponyovpevo kepdiato. I’ avtd Kot
empévope ot owvotnpn xpnon ™ms XHTML  kau oyt aniig HTML. Xe avtv 6ha ta
ototyela Khetvouv kot OAo cupupmvovy pe Tig enttayég g XML. To DOM avtd mapapéver
OTNV UVAUN TOL TWEAdTN Kot TowTtOxpova Kobodnyel v epedvion eni g 006vng.
Mmnopovue dpmg Topa vo encpPaivoope emrextikd o€ avtd o DOM ko va emnpedlope
TNV TEMKT ELEAVIOT KOl AELITOVPYIKOTNTA TG GEAldAG, OOV Kot OTmg BéAope, yopic va
nepalope to vrorowmod e, Emruyydveron teAikd évag emmAéov Pabuodg dadpactikdTnTog.
Eidope nog Eepoyoue omd Tig otatikég epopproyés Web, o€ SUVOIKEG EQAPUOYEC OTOV
Aoppavovior v’ GYv 01 EMAOYES TOL YPNOTN YL TNV TOPOLGINCT TNG EMOUEVNG GEAIDOC.
[Tap’ 6A0 mOO phovcape yio dvvapikés celideg, N kabe pia and poévn g eivorl oToTikn,
kaBocov Coypagiletar pio popd kot dev aArdlel moté 1 idwa. Topa Ba Exope mpoypotikd
SuvapkéG oeMOEG, OMOL EMAEKTIKA OTNV OAPKEW TNG EUEAVICNG TOLG Ba aAAdlovv
TEPLOYES TOVG, YOPOUKTNPLOTIKG TOVS (EUPAVICIOKA 1] GAA) Kot ETUEPOVS AEITOVPYIKOTNTA
(m.x. 0 pOLOG KGO0 Kovpumov), mhvta pe Paomn v 01a peaviiopevn cerida. O yeviKog
TpOmog givar 0Tt gpeic O aAlalopue to DOM péowm JavaScript otov browser (client side)
Kol QVTOUOTO Ol HETATPOTES Ba ovTIKATOTTPILOVTOL GTNV EUPAVION 1 AELTOVPYIKOTNTO TNG
epeaviCopevng oelMoag. Ot adhayég Opmg avtég ev pépet Ba mpoépyovtal amd Tov SEVer,
Y. Yo Vo, eLeavicBovv véeg Tinég og évav otabepd mivaka. Emopévmg to HTTP response
B petapépel toOpa Oyt OAOKANPN GEAOO, OALA emAEKTIKA oTolyeior mov Ba mpémer va
epneavictodv ot B€on GAA®V OV EGTAANCAY TTLO TTPLV.

[Tpoywpdvtag mo mépa 6To 1010 GKENTIKO UTOPOVUE VL EUTAEEOLE KO LETOGYNUATICUOVS
XSLT, mov ovtwg 1 dAAwc Aoyilovtor péoa oty otkoyévela tng XML. To HTTP response
HeTaPEPEL TOPO. LOVO TNV Yopvy TAnpogopio cav dopuny XML. H euepdvion g pmopel va
yivelr pe pion evtodny JavaScript mod kokel évo XSLT (mov éxel otahel otnv apynv g
oLVodoL) Yo va dnuovpynoet to DOM g ceAidag mov eppaviCeton oty 006vn. TTah
€YOLE LETATOTION TNG AETOVPYIKOTNTOS OTNV TAELPE TOV TEAATN, ONAOOY| EUTAEKOUE Ko
client-side processing otnv popen tov client-side scripting, mpaktucd client-side JavaScript.

To Pacwotepo otoyeio otov AJAX eivor to avtikeipevo XMLHttpRequest, to omoio
dnuovpyovpe kar dayepldopacte uéoo oto JavaScript mpoypappo otov browser. Méoca
Kot oW amd avtd KpuPetar OAN M oAAnAemidpaocn pe tov server. @avraldpoote OTL 1M
oeAida MoN vrapyel otov browser. H ovopacio vrodniover 6tt o HTTP request pog Oa
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€xel oav mepieyopevo pa oopr] XML, mpdypa moAd mo mAoveio amd ta omAd (gvyn dvopa
/Tty mapoapétpov ypnot. H amdvinon amd tov server umopei va €pbel Ommg mpv ocav
html/text, oALd tdpa kot cov XML. Otav Lowmov youe 1on pio oedida otov browser, oyt
uoévov cav keipevo html dAla pe 6An v popen g oe DOM, epwtdue tov Server kot
deyouaote Vv andvinon tov 6 XML. Mg T1¢ teyvoroyieg mov pHabope Hmopovpe Tdpo vo
e€dyope ta emBountd dedopéva and 1o XML g amdkpiong kot Slopope@VOvVTIOS UE
client-side scripting to DOM 1n¢ tpéyovoag celidac vo Ty oAAGEOUE EMAEKTIKAL.

Yvvontikd to AJAX dev eivor o véa teyvoroyio, OAAG LE YPNON OLTOV TOV pHAbope
EMTVYYOAVEL TNV OSUVOUIKT] EVNUEPMOT HEPOLG TNG TPEYOVGOC GeAdag otov browser
AOPEVYOVTOG TNV OIIOGTOAN amd Tov Server kot Anym / eugdvion and tov browser piog
0AOKAN PTG VENS GEMDOG.

Yvuaipoon evog div pe Keipevo amo tov Server

®a dovue tOpa €va mpdTo Topdderypo. Eivor efoupetikd omid oAAd deiyver OAn v
ypnowotnta tov AJAX, kabdcov oe pio celido mov MON vmdpysr otov browser,
ovumAnpaveTol emAektika pio meployn (div) pe keipevo mov avtisiton amd Tov Server.

<html>
<head>
<script type="text/javascript">
function loadXMLDoc()
{
var xmlhttp;
if (window.XMLHttpRequest)
{// code for IE7+, Firefox, Chrome, Opera, Safari
xmlhttp=new XMLHttpRequest();
}
else
{/I code for IE6, IE5
xmlhttp=new ActiveXObject("Microsoft XMLHTTP");

xmlhttp.onreadystatechange=function()

{
if (xmlhttp.readyState==4 && xmlhttp.status==200)

TN Folowing lines for xml case ONLY - /T
I extracts text from xml doc at server, with content //////111TTTHTTTTTTTTTT
/I<vehicles><car>Toyota</car><car>Opel</car><car>VW</car></vehicles>
T uncomment 6 ines below M
Il xmlDoc=xmlhttp.responseXML;

I txt=""

/I x=xmlDoc.getElementsByTagName("car");

/I for (i=0;i<x.length;i++)

I {txt= txt+ x[i].childNodes[0].nodeValue + "<br />"; }

/I document.getElementByld("myDiv").innerHTML=txt;
i

document.getElementByld("myDiv").innerHTML=xmlhttp.responseText;

¥
¥

/IGET or POST specifies the request, url to server, page therein, true/false is for synchronous/synchronous
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/[Three cases: plain text, text produced by servlet, xml — Comment out one out of three
xmlhttp.open("GET","http://localhost:8080/myServletDir/someText.txt" true); //plain text
[Ixmlhttp.open("GET","http://localhost:8080/myServletDir/firstServietDemo" true);//serviet text
[Ixmlhttp.open("GET","http://localhost:8080/myServletDir/someXML.xml" true);//xml

xmlhttp.send(); /fin the case of post: xmlhttp.send(string_to_be_sent_as_body of POST)

</script>
</head>
<body>

<div id="myDiv"><h2>Let AJAX change this text</h2></div>
<button type="button" onclick="loadXMLDoc()">Change Content</button>

</body>
</html>

Yyqpa 13.1. Topaderypa yio AJAX mov pépvel TAnpogopio amd Server

Ynobétope 6t | mapamdve sivol pio oedida mov Eyel A0sl ko v epgavilel o browser.
[Ma dokun amkdg v eépvoue nave oto desktop cav .html kot v avoiyope. To body
avTNG ™G oelidog elvar kdtw amd to head (emkepaAidn) kot mepiéyel éva. div kot éva
button. To cvuPav onclick tov button avtod givor pio ‘TopdpeTpog’ mOL OUMG ExEL TN
(mévta oav text 1) mv kinon piag ocvvaptnong, ocvykekpipéva e loadXMLDoc. Avty
opiletar péoa oto otoryeio SCript mov oto mapdderypo pog €ivol EVOOUATOUEVO GTOV
header. Avtd onpaivel 0Tt pOAG ToTnoope To button kot exteleotel avti 1 GLVAPTHON, OTL
Tapdel avt cav Keipevo Ba pmel oe emAeypévn 0éon g oeiidoc. Emopévmg metvyape
TPOYPUUUOTIOTIKG e JavaScript vo aAldEope Eva pépog udvov g mapovong oerdag — Oyt
Vo QEPOLLE pia EVIEADG VEQV.

EmnAéov n véa minpogopio Oa €ABel and tov Server, 6to amkd avTO TOPAOEIYUO GOV
keipevo - text. Avtd yivetor péow tov avtikeypévov xmihttp mov eivaw 1o emionuo
XMLHttpRequest &ite to ActiveXObject("Microsoft. XMLHTTP") otnv mepintmon &vog
noAatotépov MS browser. Apov avto dnuovpynBel yivovrar ta axodAovda:

e  Me v uébodd open tov xmihttp tpostoudlope Eva request, edo pe GET kan 6to

ovykekpuévo url yuo va Bpodue péoo otov server to {ntoduevo Keipevo
xmlhttp.open("GET","http://localhost:8080/myServletDir/someText.txt" true);

To apyeio oty endve TepinTmon evpicketar avtovclo oto Webapps/myServletDir.

Mmopei kat vo dnpuovpyndei and servlet, 6nmg eidape otov Kodika 4.1, e
xmlhttp.open("GET","http://localhost:8080/myServletDir/firstServletDemo" true);

e To request pedyet pe v pébodo send
xmihttp.send();
evo &yope emAé&el To ‘asynchronous’ (‘true’ otnv mopomdve open). Avtd onpoivel
OtL 0 kmowkag JavaScript dev Oa KOAAAGEL 6TO OoNUEi0 OWTO TEPIUEVOVTAC TNV
amdvtnon tov server. Tobto Oa cuvéParve pe v emroyn ‘synchronous’ (‘false’
otV mopomdve open). Kot ndte Ba acyoinbodue pe v amdvinon tov Server oty
acOyypovn mepintwon; Otav pe 1o évavopa g Aqyng g dnpovpyndel ecmtepkd
ovuPdv kot onkwBel m onuaio  xmihttp.onreadystatechange. ‘Exope opicer ko
Tpoypoppoticet v oyetikn function(), M omoia Oo KAnOel avtopdTog ko Oa
EKTEAMDVTOG TO KOATOTEP®.

e  Me Vv AMyn ¢ andvinong ond tov server eEetdlope av ot petofAnTEG readyState
Ko xmlhttp.status Tov avtikeévov xmlhttp mpav g tipég 4 kan 200 avtiotoyya. To
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200 &ivar to yvooro HTTP/1.1 200 OK oty emikepaAida Tov response unvouatog,

BA. Zymua 2.1. Tote Ba tpé€ern ypopuun
document.getElementByld("myDiv").innerHT ML=xmlhttp.responseText;

v aplotepn mievpd amnevbuvouacte oto element pe id="myDiv", mov &ival
ototyeio tov ‘document’ kot to document avtod dev givan GALo and v idta trv html
oeAida oe popeny DOM péco omnv uvAun tov browser. Ilpdypott 1 péBodog
getElementByld tov document swar pépog tov APl tov XHTML kot emotpépet
otoleio ovuPmva pe v mpokaboplouévn amd gudg Tiun evog ‘id’ attribute, to
omoio &yope mpoPAéyel. Xto otoryel0 document.getElementByld("myDiv") VIAPYEL GOV
nepleYOUEVO To innerHTML, dnA. To pépog tov html mov eivon 10 eswtePIKd TOV div pe
id="myDiv". Avtd to yepilope pe v mocoOTNTO OeE1d, ONA pe TO responseText TOV
xmlhttp mov dev givan GALo omd avTO OV £0TEINE O SEIVEr pe To uivopo response
™G amavINoNG TOV.

Amopével va ppovticope MGTE KoL 0 Server vo oteilel miom 1o amid keipevo mov Ba pmet
oto div. Avto 10 yphoopue cav apyeio textForHeader.txt kot to Torofetovue otov Tomcat
Kato omo .../webapps/myServletDir/, ‘omwg to {ntd to url g xmlhttp.open. EvaAlaxtikd
anevBuvouaote katd to Yvootd og servlet, to onoio Oa mapdéet To keipevo dvvapikd. Xto
TAPOTAV® TOPAGELYLO PEPVOLE TO KEILEVO OV oG mopdyel To mapaderypo tov Kmodwka /
Yyquotog 4.1. Inkdvope tov Server avoiyope to myFirstAjax.html pe omoovénmote
browser kot emPePordvov e Ta TOPOTAVEO.

potipovpe To GET évavtt tov POST, 6tav €yope va oteilope éva pikpd apBud (evymv
ovoua/TIU TaPAUETPOL ypHotn omd Tov browser otov server péow tov url avtikeipuévoo
XMLHttpRequest, 6mwg to EEpope, ).

xmlhttp.open("GET"," .../get_example?firstname=John&lastname=Smith" true);

Ymapyet Kot  AEMTOUEPELD TOV VO ATOPVYOUE TNV GVTANGT NG TANPpoeopia and ceAida
oV dgV £PYETOU TPAYLOTL EK VEOL OO TOV SErVer, oAAd amd TV 1010 Tov £xEl EVOEYOUEVMG
avalntbei mponyovpéveg kar eivar cached otov browser. Avtd yivetor pe 10 vo
avalnmoope kA1t Tov glvan eyyvnuéva véo, dnA. va Bécope pia tuyaia (dpo kot véa) Tium
o€ pia (yevdo)mapauetpo tov GET.

xmlhttp.open("GET"," .../get_example?t=" + Math.random()+"&firstname=John&lastname=Smith",true);

Me to POST umopodue va oteilope oto oopo (body), mévro oe popen keévov,
EVOEYOUEVOG amTPOGOOPioTOL pNKovs, Kkeipevo, oAk kar Xml, dnA. dedouéva / emhoyég
TOoL ¥pNoTN pHEoa oE OOUEG IOV €xoue epeig mpokabopicel. Mmopole vor TANPOPOPTCOUE
Yo aVTO TOV Server uéom tng emkeporidog (header) Tov punvopartog, OEtovtag petd to open,

ypauuég setRequestHeader(header, value) 81]7»(15ﬂ
xmihttp.setRequestHeader(""Content-type","application/x-www-form-urlencoded");

KoL LETA
xmlhttp.send(text_content_of POST_body);

Tpo@odooia Tou innerHTML pe Keipevo Text n XML

nuovtiky  elvan M 1010trTae  (attribute)  x.innerHTML  evog  otoygiov  x, OmoG
document.getElementByld("myDiv").innerHTML. H ypappnq ovt) eivar 10 kiewdi tov AJAX,
dedopévou 0Tt evromilel To mov Ba kataAnéel to ‘keipevo’- text mov avtAovue omd Tov
server. To keipevo avtd gite Ba Epyetan £TO0, OTMG GTO TOPATAVE® TOPAdELyUa, gite Oa
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gpyovtat amd Tov SErver ta 6edopéva, yio avto, m.y. oav Xml, ko Bo StopopedveTal TOmIKA,
Avrtiotoyya epyalopeda pe v w0t responseText / response XML  tov avTiKeEUEVOL
XMLHttpRequest.

Ymv wepintmon text Exope:
document.getElementById("myDiv").innerHTML=xmlhttp.responseText;

Yy aepintwon Xml avtlodue amd tov Server kTt cav to apyeio someXML.xml, kot 1
amdvINoT EPYETOL LE

xmlDoc=xmlhttp.responseXML;

Topa e&dyope (ue XML - ot XHTML! - DOM) an6 to xmIDoc ta dedopéva mov Bo provv
oto text, mov pe Vv oepd tov Ba umer oto innerHTML. O oyetikdg Kddwog sivon
EVOOUOTOUEVOG OTO TOPOUTAV® Topddelypo Tov Xynuotoc 13.1, 1o omoio delyvel
EVOALOKTIKE OAEG TIC TEPIMTAOGELG AVTANGNS KEWEVOL TANPOPOpiag amd Tov SErVer: £Tollo
Keipevo, keipevo mapayopevo omod servlet, xml mov petatpéneton o Keipevo otov client.

[Mepiocdtepa mapadeiypato oto http://www.w3schools.com/Ajax/Default. Asp
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13. To Ilegprparrov .Net

‘Exer evoapépov vo dobupe TIG oOxEceElg Oavapeso oTlG PaciKEC TEXVOAOYIEG OV
avokePoAo®ONKOY  GTOL  TPONyovuEVe  KeQAAdlo  KoODG Kol TO MG  OVTEG
aAAnAocvuminpovovtol. O o Auesog Tpomog givor vo yvopicope €vo OAOKANPOUEVO
nepifariov  avantuéne (IDE, Integrated Development Environment). Ekei 6a
OLOMIGTAOGOVUE KAT APy |V QVTEG TIC OTEVEG GYECELS KOl AAANAOCLGYETIGELS OO TO YEYOVOG
OTL éva T€1010 TEPIPAAAOV Eival KAVO VO OVTILETOTICEL e YOV EVIAIO TPOTO OAES TIC
TEPUTOOEIC. Oa dovpe emiong OtL o1 Pacikéc teyvoroyieg (uéxpt Ko To eminedo http, tnv
avtorriayn péow SOAP, kAm) eltvar kot’ apyfv adpateg amd Tov ypnotn - oxedootr. H
avantuén oe éva tétoo IDE apyiler mavo and avtég kol to IDE eacpaiilel Oleg tovg
EMKOIVOVIOKOVG UNYAVIGHOVS Kot OAANAOGUGYETIGELS OVTOHOTAL.

To mepPdrrov .Net e Microsoft emttpénetl tnv cuvimapén Kot cuvepyasio TPOYPOUUATOV
YPOUUEVOV GE OLOPOPETIKEG AVTIKEWEVOSTPOPElS YAdooeg, Visual Basic, C#, C++, J#,
JScript. Tovto emtvyydvetar 610TL KGO TPOYPAULO, YPOUUEVO GE OMOLOONTOTE amd TIG
YAdooeg avtég, petaylmtriCetor apywkd oty Common Language Runtime - CLR mov
givan n mepmrovoia tov mepiParioviog .Net. To CLR avtiotowyel oto Byte Code, cav
EVOLAPESOC KOJKAG TPV TNV TEMKY ekTédeomn amd kamowov enefepyaotn. H Java elvan
portable ce 6lovg tovG emeepyaotéc mov pmopovv vo tpéEovv tov Java Byte Code.
Avrtiotoya ka0e avdntuén otic mapandve yAoooeg pumopel va evtaybel oto .Net ko eivon
portable og eneepyaotéc mov pmopovv va tpéEovv CLR.

To ASP.NET, duadoyog tov mepifdrrovtog ASP, sivar 1 teyvoroyia g MS yia duvopikég
celidec. To mpoypappatiotikd Tovg pépog pmopel va givar otic mapandave yAwooss . Ot
oeAideg ASP (ASP pages) pe emifepa .asp @uio&evovvtar otov Internet Information
Server - 11S. O 1IS givaw avtictoyog tov Apache mov yvopicape. Ot celidec .asp mov
kataokevdlovtarl péoa oto Visual Studio pmopovv va tpé&ovv kou an” gvbeiag péoa and
avtd otV dlbpkeln TG avamTLéENG Tovg (PA. mapakdtw). Ta ToPAKATEO AVAPEPOVTOL GTO
nepifariov avamtvéng Microsoft Visual Studio 2005.

To SDK tov Ilepiparrovrog .Net (MS Visual Studio)

Me 7o id1o SDK (S/w Development Kit) tov nepifarrovrog .Net (Microsoft Visual; Studio)
UTOPOVLLE VO OVOTTOCGOVLE KMOIKO GE 016popa amd To TAAIGLO TOV YVOPICOUE TOPOUTAV®.
Emiéyope

File -> Open (New) Web Site ASP.NET Web Site yia epappoyi voto?.

File -> Open (New) Web Site ASP.NET Web Service yio vanpeocia 16to?.
File -> Open (New) Windows Application yio Tomkn epappoyn 6to PC pog.
File -> Open (New) Windows Service yia tomki vanpeoia oto PC pog.

Ta mopomdve mpénet va vrdpyovv cav installed templates onA. eyxateotnuéva (péoa oto

Visual Studio) ekpayeio mov didovv TV apyikn dour Kot apyikés KAAGELS 0oV Bélope va
KOVOLLE.
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Ot epapuoyég pe eopueg Windows (Win Forms) kot ot epapuoyés pe eopueg yio browsers
(Web Forms) dev d109épovy 0VGLAGTIKA 6TO VYNAO EMINESO TOV GYESIAGHOD HEGH OO TO
0AOKANp@UEVO TTEPIBaALOY. TNV mpayuatikn BEPata Aettovpyia (run time) n dapopd eivar
afvocaréa, KaOOCOV GTNV TPOTN TEPITTO®ON Ol QOPUES €lvarl GTO 1010 pNYAVNLUL LE TOV
(voTOéuEVO) ‘server’, evd otnv dgvTePT Ol POpUEG eppavilovior otov browser poakpid
amd tov mpoaypotikd server (dnA. tov I1S), onoiog @iiolevel tic oelidec .asp. Emedn| to
oYEOOTIKO TEPIPAAAOV £xEL KPLUUEVES LEGO TOVG OAEG TIC AETTOUEPELEG KO TOL KOTMTEP
oTpOUHOTO TOV pabape, ot vmootnpilovieg pnyaviopol eivol 6e gUiG KPLUUEVOL Kol M
avATTLEY KoL TOV S0 TEPUTTOGEDY PAIVETUL GYEIOV GV 1d1a.

2V TEPITTOOT EQPUPUOYDOV 16TOV, MOV OMOKAEOTIKA O eEetdoope, UMOPOLUE TOAD
evkola va emektafobe oe mAnpelg 3-tier applications (eQopproyég TPIOV GUUUETEYOVTOV).
Y avtég aliniemdpovv (o) o browser, (B) o server ko () pia pdon. To (y) ayvondnke mg
TOpa, G EEVO TPOG TOL SIKTVLOKE, Oev Pmopel OpmG va Agimel amd omoladnmote Gofapn
epoppoyn. To .Net mepifddiov pog emrpémel emmAéov va enektafovpe mépav amd v
évvola ¢ Khoooikng (oxeotokng - relational) Baong cvumeptropufavovtag kot dSapacio
and / eyypoon oe (tepapykés) dopég XML. Apa to (y) yevikebetar og ‘data store’, pio
yevikn évvola Tov onuepa mepthappdavet Baoeig 1 / kot keipeva XML, Mropovpe Aowmdv va
‘déoope éva GUI element mov Ba sppaviCovtar otov browser gite pe éyypaon| oe pio Bdon
(mpocPaociun pe ékppaocn sql) gite pe KAado evog kepévov XML (npocsBaoio pe Ekppacn
XPath).

To Apycio myForm.aspx yw Xerioa Web

H @6ppo myForm.aspx pmopei va epepavicdei e ‘Design’ kot g ‘Source View’. Apywd
pe drag and drop amo éva tool box eépoue ta otoyeio GUI ndve otov kapPd e vrd
KoTaokeunv duvapukng web celidag (Design View). O ‘Kddwcag’ 13.1. dnpiovpyeitor petd
avtopata (Source View). Agv mpokertar OU®MG Yo, KOOIKO TOPA HOVO Yio piol oelpd
oniocewv. Mg v ogpd mov gppavifovrol ot MNAdcels v 1o kdbe otoyeio XML, Oa
eppaviCovior amd mhveo aplotepd mTpog deEid Kot kdtw ta avtiototya ototyeio GUI mavm
otov browser. Ta mepioodtepo omd T mapandve otoryeioo XML 0o amotumwboldv
avTopata o€ Koppdtt kodko html kot to tedevtaio Ha ivarl avtd mov Oa amooTéAheTon 6T0
run time otov browser. E&gtalovtag enopévag tov mopakdto Kodwa 13.1, arokaivmtope
TV YEVIKY] 10600 Kol UEPIKES MmO TIG TMOUTOAAEG AEMTOUEPEIES Kol SLVATOTNTEG TOL
nepPaALovTOg avamTLENC.

Eivar onpovtikd va arocapnvicBei €€ apyng o porog tov apyeiov myForm.aspx:
(1) ta <%@ ..... />, €(OUV OMOKAEIOTIKA €0MTEPIKN YPMoON Kol eivoar cvvinBmg
compiler directives,
(B) o yevikog okelettog oe o html apopd v 1810, TV 6€Aida,
(y) omv 0éon tov iocewv oe popery XML 0o emépPer o server xou,
akoAovOdvTag 10 (ar), Oa TIg avTiKataoTaoTioEl pe kavovikny html, dnuovpydvrog
¢to1 1o otoyein GUI péoa oto (B), onradn v mAnpn ceiida ol Bo amoctarél
Yo eueavion otov browser kot
(0) OAeg o1 evépyeteg moh cuvodovian pe ta otoryeio too GUI amoteAovv to kddwka
ov Ba TpEyel mAvVTO. GTOV SErVer kol o omoiog, av VTAPYEL, €VPIOKETAL GE GAAO
apyelo, cuvdedepévo pe to RunForm.aspx (PAéme moapoakdtm).
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Ka0e control (rapamdve nepintwon (y)) aviimpocmnedetat omd £va. ototyeio (element)
ovopatilopevo asp:nameOfControl. Ta ovopota Tov dwtdepévov omd Ty MS controls
givau ovykekpipéva (€86 ypnopomotovvrol ta Button, Label, TreeView,,,), evd tov
controls, mov eTiaape gueig, eivar dwkd pog (ccl). AxorovBovv didpopa attributes pe tig
TIES Tovg (Omw¢ yvopilope, mdvtote cav Strings). Mepika attributes (GAlo mpoapetikd Kot
GAL0 VTTOYPEMTIKA) apopovv TV class Tatépa ... GAmv tv controls. Me (to voypemTiko)
runat o\ £0m £yel TN ¢ ‘server’ SNADVETOL OTL, KATA TNV ONULOVPYio TOL, TO
ovykekpuévou control Oa cuvdebei e kddka mov Ba Tpéyel oToV Server (Tapamived
nepintoon (0)). Ed®d mdpa moAld cuviehovvion and to SDK ywpic va gaivoviot movbevda.
[ToAAG omo To. attributes (mpoatpetikd 1 VITOYPEMTIKA) GVVOIEHOVY UOVO TO GUYKEKPLUEVO
Tomo control.

[Tpopavac to compiler directive

<%@ Page Language="VB" AutoEventWireup="false" CodeFile="myForm.aspx.vb" Inherits="_Default" %>
VTOdMADOVEL OTL €0 TTpoKeLTa Yo (dvavuikn) oedida ASP.NET, n omoia Ba amoBnkevetan
otov server kot Oa amootéAdetar (LeTd amd anewkdvion e og html) otov client. To apyeio
myForm.aspx dev mepiéxel KOOKO GE OMOLONTOTE YADGGO EKTOG OO TOV YEVIKO GKEAETTO
oe html kauw nAdoeg oe pope; XML, o6nwg T1g mpodaypdpel to cvykekpipuévo SDK.
Tovto og moALéG mepittoelg apkel. Kadwkag, oyxetilopevog pe v ceAida avtn, umopet ev
TOVTOLG Vo LITAPYEL 6€ AAAO apyelo, Onmg Ba eEnyfoovue oty enduevn tapidypagpo. Etot
pe to  attributes CodeFile kou Language omAmvovpe to opyeio ovtd Kot nv
ypnopomoovpevn yhwooa (VB, dni. Visual Basic).

AXho compiler directive givou To

<%@ Register Assembly="HelloWeb" Namespace="WebControlLibraryl" TagPrefix="ccl" %>

Me to TagPrefix dnidvetoanw otov petayAmttioty Ot to ccl eivon éva GUI Element
(control) gtiaypévo and gpag. Mopaxdto Oa dodue Vv katackevn tov ccl. Edd yvwpilope
otov compiler, 6Tt umopodue va ovagepdpoote oe owtd to CCl oty mapodoa ceiida.
Ovotaotikd TpoketTar yo pio SnAwon (declaration).

To otoyeio
<%@ Register Assembly="HelloWeb" Namespace="WebControlLibraryl" TagPrefix="ccl" %>
apopa

[opaxdto o TUfp

<html xmlIns="http://www.w3.0rg/1999/xhtmI" >

<head runat="server"> <title>myFrom Experimenta Page</title></head>
<body> <form id="form1" runat="server"><div> &nbsp;

glval to KAAOOIKE eryoyoyika piog eopuoc, 6mmg o ypapdviovcav kot ‘pHe 1o yépr.
duowkd Ta ototyeia avtd KAeivovv 610 TEAOG TOL OpYEiOV.

Epyépoote topo oty mopdbeon tov cvykekpiuévov GUI Elements tov emidéybnoav and

TOV oYES100TH OWTHG TG POpuag. Apyiloue pe éva button ko éva label
<asp:Button ID="runButton" runat="server" Text="Run" />
<asp:Label ID="Label3" runat="server" Text="Clients"></asp:Label>

ta. omoia £yovv ‘ID’ yuo vo avapepdLacTE TPOYPOUUOTIOTIKG G avTd, ‘Text’ To omoio Oa
eppovicdn en’  avtdv. O evOgXOUEVOC KMOKOG TOV T GLVOOEVEL €lval TAVTOTE
runat="server".

Me T1g 600 povov ypoupég Tov ototyeiov asp: Xml spepaviCope Tov ®PALOTOTO TIVOKO LE TO
avtokivnta (BA. apyn onueidoenv g XML).
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<asp:Xml ID="Xmll" runat="server"
DocumentSource="~/App Data/CarsForNewXSLTNamespace.xml"
TransformSource="~/App Data/CarPresentorNEWnamespace.xslt"></asp:Xml>

Apkel va ddoovpue v mnyn (DocumentSource) kot to keipevo XSLT (TransformSource)
mov 0éAope va ypnoomombel yio v gupdvion! Ta 10w to apyeio amotelohv PLGIKA
uépoc tov Web Site.

Kot topa pe 1o asp:AccessDataSource m md KAaGGIKY wepintmon €vO¢ Tivaka 7o

TPOoPOdOTEITOL OO £YYpapég oe mivaka Pdon (edd évag mivakoag ovopatt L3 otnv Access
TaHi.mdb).

<asp:AccessDataSource ID="TaHiDataSource" runat="server"

DataFile="~/App Data/TaHi.mdb" SelectCommand="SELECT [Id], [Name], [CostAcc],
[nFlow], [Active] FROM [L3]"></asp:AccessDataSource>

[Mopatnpodpe opotdtnreg Kot dtapopés pe v tepintwon tov XML. Edd mpocsdiopilopie to
apyeio g Paong kot ™mv ékepaocn sql. To id10 to AccessDataSource dev mpokeital va
deybei otov browser kot to otoyeio asp:AccessDataSource apopd OmoOKAEIGTIKG TO TTMG
o server Ba avtiel to dedopéva amd v Paon. o mv euedvion tov amaiteitor o GUI
Element DataGrid, 1 GridView mov dwatifston oto toolbox «ot éyel ocvupbei naveo oto
Design View g @oppoc.

To GridView gppavilet dedopéva oe popen mivaka kot Tpémet vo, debei pe to DataSource

(BA. ovvdeon péow tov DataSourcelD)
<asp:GridView ID="L3DGrid" runat="server" Width="352px"
DataSourceID="TaHiDataSource" AutoGenerateColumns="False" DataKeyNames="Id">
<Columns>
<asp:BoundField DataField="Id" HeaderText="Id" InsertVisible="False"
ReadOnly="True" SortExpression="Id" />
<asp:BoundField DataField="Name" HeaderText="Name" SortExpression="Name" />
<asp:BoundField DataField="CostAcc" HeaderText="CostAcc"
SortExpression="CostAcc" />
<asp:BoundField DataField="nFlow" HeaderText="NodeFlow"
SortExpression="nFlow" />
<asp:BoundField DataField="Active" HeaderText="Active"
SortExpression="Active" />
</Columns>
<RowStyle HorizontalAlign="Right" />
<EditRowStyle HorizontalAlign="Right" />
</asp:Gridview>

To HeaderText didet tig AeCavteg mov epgaviloviot Tave amd ke 6TNAN, KAT.

Kot topa 0o oteilope otov browser éva “youvd” XML, ya to omoio dev éyope epeig
epovticel va mopééope keipevo XSLT yia v epedvion tov. Edd katagedyoue oto
TreeView, dAlo éva étoywo GUI Element, 1 control, wavo Befaing va deiyvel omotodnmote
XML, xaBo6cov 6ha too XML eivon oévopa. H wéa eivon m idw: mpdta 10 (€00
XML)DataSource kot kotomwv 1o  (edd Tree)View, 6mov kot mpoodiopileTor Tmg avtd
O&veTOL [LE TOL OEOOUEVQL

<asp:XmlDataSource id="PeopleDataSource" runat="server" DataFile="~\App Data\peopleXml.xml"

/>

<asp:TreeView id="PeopleTreeView" runat="server" DataSourcelID="PeopleDataSource">

<DataBindings>
<asp:TreeNodeBinding DataMember="LastName" TextField="#InnerText" />
<asp:TreeNodeBinding DataMember="FirstName" TextField="#InnerText" />
<asp:TreeNodeBinding DataMember="Street" TextField="#InnerText" />
<asp:TreeNodeBinding DataMember="City" TextField="#InnerText" />
<asp:TreeNodeBinding DataMember="Region" TextField="#InnerText" />
<asp:TreeNodeBinding DataMember="ZipCode" TextField="#InnerText" />
<asp:TreeNodeBinding DataMember="Title" TextField="#InnerText" />
<asp:TreeNodeBinding DataMember="Description" TextField="#InnerText" />

</DataBindings>

</asp:TreeView>
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Topa, avtd to XML, Ba avoryokAeivel ta @OAAa Tov otov browser kou étot Oa PAEmope
omotovdnmote peyéBoug XML.. Tldg yiveton avtd, agol gueic de ypdyape movdevd oyetiKod
Kkddwka; To pootikd €ykettal 6Tt avtd ko to  GUI Element, mepiéyel kot kddiko og
JavaScript mov kévetr v dovield. O k®dKaAG avTodg amdTeAel avamdonacto pépog tov GUI
Element, dev eppavietar movbeva oe epdc. Eivar oav to mopadetypo client side scripting
mov yvopicape ommv evotra mepi XML pe tov kddwko va eivor eveOUOTOUEVOS GTO
control kot va otélheton and tov Server octov browser. Tovtog mpémet va givar yio v
nepimtoon avty ‘JavaScript enabled’, aAldg dev Oa Agttovpyel TO avoryOKAEIoUO TOV
@OAM V. TIpocéEete 0L Ko €0 eEakorlovbovpe va gyope runat="server". Ta 6ca simape
nepi tpe&ipartoc tng JavaScript otov client, anotelobv ecmtepikn vrdHeon Tov control kot
O TO TG EVOEYOUEVAS EUELG BELOLE TPOYPOUUUOTIOTIKA VO, TO YPTGLLOTOIGOLLE.

Kot téhoc praivovtog oto evodtepo gtidyvope Kot éva dikod pag control 1 GUI Element. To

namespace dev givar md asp, aiid ccl (oo pag).

<ccl:WebCustomControll ID="WebCustomControll 1" runat="server" Height="12px"
Text=" Hellow from Server Control made by me " Width="312px"/>

Elvar éva amhd pnivopo og éva Text Box oAAdd katackevdobnke pe wwitepo tpomo. H
nepintowon ot Oa avorvdel 1010TEPMG T KATO.

Aivope Tdpa TV TANPN GEAIDO.

<%@ Page Language="VB" AutoEventWireup="false" CodeFile="myForm.aspx.vb" Inherits=" Default"
>

o°

<%@ Register Assembly="HelloWeb" Namespace="WebControlLibraryl" TagPrefix="ccl" %>

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml" >
<head runat="server">
<title>myFrom Experimenta Page</title>
</head>
<body>
<form id="forml" runat="server">
<div>
&nbsp;
<asp:Button ID="runButton" runat="server" Text="Run" />
<asp:Label ID="Label3" runat="server" Text="Clients"></asp:Label>
&nbsp;
<asp:Xml ID="Xmll" runat="server"

DocumentSource="~/App Data/CarsForNewXSLTNamespace.xml"
TransformSource="~/App Data/CarPresentorNEWnamespace.xslt"></asp:Xml>
<input id="Resetl" type="reset" value="reset" />&nbsp;

&nbsp; &nbsp; SOME HTML TEXT

<asp:AccessDataSource ID="TaHiDataSource" runat="server"
DataFile="~/App Data/TaHi.mdb"
SelectCommand="SELECT [Id], [Name], [CostAcc], [nFlow], [Active] FROM
[L3]"></asp:AccessDataSource>
<asp:TextBox ID="TextBoxl" runat="server" Text="<%$ Resources:RunForm, Stringl
$>"></asp:TextBox>
&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;
&nbsp; &nbsp;&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;&nbsp; &nbsp;
&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;&nbsp;
<asp:Gridview ID="L3DGrid" runat="server" Width="352px"
DataSourceID="TaHiDataSource" AutoGenerateColumns="False" DataKeyNames="Id">
<Columns>
<asp:BoundField DataField="Id" HeaderText="Id" InsertVisible="False"
ReadOnly="True"
SortExpression="14" />
<asp:BoundField DataField="Name" HeaderText="Name" SortExpression="Name" />

141 am6 154



<asp:BoundField DataField="CostAcc" HeaderText="CostAcc"
SortExpression="CostAcc" />
<asp:BoundField DataField="nFlow" HeaderText="NodeFlow"
SortExpression="nFlow" />
<asp:BoundField DataField="Active" HeaderText="Active"
SortExpression="Active" />
</Columns>
<RowStyle HorizontalAlign="Right" />
<EditRowStyle HorizontalAlign="Right" />
</asp:GridView>

<asp:XmlDataSource
id="PeopleDataSource"
runat="server"
DataFile="~\App Data\peopleXml.xml" />

<asp:TreeView
id="PeopleTreeView"
runat="server"
DataSourceID="PeopleDataSource">

<DataBindings>
<asp:TreeNodeBinding DataMember="LastName" TextField="#InnerText" />
<asp:TreeNodeBinding DataMember="FirstName" TextField="#InnerText" />
<asp:TreeNodeBinding DataMember="Street" TextField="#InnerText" />
<asp:TreeNodeBinding DataMember="City" TextField="#InnerText" />
<asp:TreeNodeBinding DataMember="Region" TextField="#InnerText" />
<asp:TreeNodeBinding DataMember="ZipCode" TextField="#InnerText" />
<asp:TreeNodeBinding DataMember="Title" TextField="#InnerText" />
<asp:TreeNodeBinding DataMember="Description" TextField="#InnerText" />

</DataBindings>

</asp:TreeView>
<asp:TextBox ID="TextBox2" runat="server" BackColor=Azure></asp:TextBox>
<ccl:WebCustomControll ID="WebCustomControll 2" runat="server" />
&nbsp;<br />
runat="server" Height="12px"
Text="Hellow from Server Control made by me -
See C:\Documents and Settings\Administrator\Desktop\DotNetCode\HelloWeb !!"
Width="312px" />
</div>
</form>
</body>
</html>

Kodwag 13.1. Anlowon tov ctoyeiov g cedidag oto myForm.aspx

To Apyeio myForm.aspx.vb yia Code Behind

To enifepo .vb 1oL apyeiov MyForm.aspx.vb vmodniovel, 6Tl €6® VIAPYEL KOOIKAS GE
yAoooo Visual Basic, mov cuvodevel tnv mponyoduevn celida kot e&gdikevetl / epmlontilet
TNV CLUTEPIPOPE. €iTe OANG TNG POPLOG, €ite TV emuépovg controls mwov avtn erio&evei.
Eidape €€’ GAAov oty TponyodueVn Tapdypapo, TOG EMTVYXAVETOL 1] GXETIKN EVUEPMON
tov compiler. Zvumepthappdvoue €6 (Ba umopovoe va frav ko o EExMPLOTO apyEio)
OPYIKOTOMGELG KOl YEVIKOTEPEG evépyelec. Tétoleg elvan m.y. M obVOEoN Kot dvorypa g
Baong, N alayn keévov o v, text box pe to matnua evog button kim. Ipodxetrton
TPAyHaTL Yo kddwka 1o vrapyel oto mapacknvio (Code Behind) ko oyetileton dpeca pe
oca Béhope va cuvtehovvTol 6TV OAN €Qapuroyn. O KOOIKOG UTOIVEL OE GUYKEKPIUEVES
Béoelg mov mpoteivovtor and 10 mepPdArov avantuéng. [Iépav amd dMNAdoelg TOHTOV Kot
petaPANTdV, dev umopel va vdpyel GAAOG KMOKAG TAPA 1) KOIKOTOINGT CUYKEKPIUEVOV
event handlers. H oghida cav ohvolo Kol T0. GTOLYELD TOV TNV OTOTEAOVV AVTIOPOVV GE
YEPLoUOVS TOL avOpdOTIVOL ¥p1|oTh. Me anTtovg givor cuvOEdEUEVE CLYKEKPILEVA GLUBAVTO
(events) yia to omoia, 6mov OELope, eEE1O1KEVOUE 1) GUUTANPDOVOLLE TNV GUUTEPIPOPE TNG
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EQOUPUOYNG UE TNV TANPOOT] TOV GYETIKOV POLTIVOV. AVLTEG omoteAobV Kol Tovg event
handlers. Allog k®dwkaG, Ypoupévog oAloD, Oev €xel Kavéva VOMUO Kol QUGIKG dev
EMTPEMETOL VO VIAPYEL. XTO EMMEOO GLTO O TPOYPOUUUATIOUOS OV OLPEPEL Omd TNV
avantoén plag epappoyng WinForms ce tomikd mepipdirov. Ko exei ogpeihoue va
npodlaypayoue Tt Ba cvpfaivel oe kabe evépyela oty 006vn Tov PC. ESd opmg micom pog
KO YOPIg Vo Log amaoyoAel pe avtd to mepdriov avantuéng, Kabe evépyela Tov ¥pNnoTn,
kaOe click tov, cvpPaiver pakpid, otov browser, kot n kKAfon otov avtiotoryo event
handler uéco otov server yivetat petd amd Aqyn oxetikod unvopatog http.

Al Controls kot IpocOeteg AvvoToOTNTES

2V nepintwon mov eMBLUOVIE AEITTOVPYIKOTNTA TTOL OEV TPOGPEPETAL OO KATO0 amd ToL
controls (GUI Elements) tov ASP.NET, umopobpe vo KatookKeLAGOUE SIKA Hag. YTapyovv
300 €18dv, T USEr ko ta custom controls.

Ta user controls givat To. amAovoTtep Kot PTIGYVOVTOL Gov containers 6tovg omoiovg Balope
kodwka  html yio dpopen mopovoioon kot exi uépovg dAla mpodmdpyovta controls. To
ovvolo gueoviletar cav KATL T0 eviaio pe Tig dkég Tov 11dtTeg Kot puebddovg. Elvar kotd
Bacwv n ovvdeon anlovatepmv Controls ce kATl d1kd pog mov TEPIEYEL TNV Evmon TV &l
UEPOVG Aettovpyldv. Amd v oTiyun mov oyedidobnke, to user control oamotelel éva
avBvmapkto control, ypnoyomomoipuo cav kébe dAro.

"Eva custom control givau pia class, v omoia ypagope €& apyng cav e€edikevon g class
Control h WebControl tov ASP.NET.

User Controls

[Mopaderypa evog user control dideton otov mapakdte Kodwa 13.2. nod mepiéyeton og éva
apyeio .ascx oty mpokelévn nepintmon oto MoneyField.ascx. Ipoxettar yio éva TextBox
ko pio DropDownList, apedtepa kavovicd controls tov ASP.Net. To user control deiyvet
vopicpato micm omd to omoic kKpOPOVTIOL Ol GLVTEAESTEC UETATPOMNG TOV UETOED TMV
a&udv. Daiveror kabapd O6TL TpoOKeELTOL Yoo TNV opadomoinon moAldv controls oe éva véo
eviaio Tov TPocPEPEL pial 101aiTEPT), OO EUAG EVOOUATOUEVT, AsttovpyiKOTNTa.. DVGIKE N
TpdT™ Ypouur eivon To compiler directive, mov dnAdver 6T 0 K®dwkag agopd Control ko
Oyt (web) Page

<%@ Control Inherits="MoneyFieldBase" Src="MoneyField.ascx.cs" %>
<asp:TextBox ID="amount" Runat="server" />
<asp:DropDownList ID="currency" AutoPostBack="true"
OnSelectedIndexChanged="Select" Runat="server">
<asp:ListItem Text="Euro" Value="1.0" Selected="true" />
<asp:ListItem Text="Dollars" Value="0.88" />
<asp:ListItem Text="Francs" Value="1.47" />
<asp:ListItem Text="Pounds" Value="0.62" />
</asp:DropDownList>

K®dwka 13.2. To apyeio MoneyField.ascx. mov opilet £va user control

Evd apyelo pe emiBepa .aspx aeopovv, OmmG €idape TOpamive, GEAIOEG, TO  .aSCX
VIOdNAMVEL TOV oploud evog ‘user control’. Qg ek Tovtov éxoue edm o compiler directive
<%@ Control attribute="value" [attribute="value" ... ] %>. Ta user controls dev pmopovv
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va tpé€ovv cav avtovopa apyeia. To apyeio tovg to mpochHitope otig oedioeg ASP.NET,
onw¢ Oa kavape pe omotodnmote GAlo control. Emiong dev eunepiéyel 1o otoryeion html,
body  form. Avtd gvpiokoviol Omwg gidope mo whveo oty ELAoEevoDon. SVVOLIKY
oeAida. Emmiéov éva apyeio .ascxX.vb pmopel kot €0 vao. cvvelspépel ‘VB kddika oto
napacknvio’ (Code Behind) coupwva pe 6ca eidoue kot pe v ceiida web.

Aev mpémel va Egyvape OtL To mapamdve user control, émwg ko OAa ta GAA, TEAMKE Ol
avtopata Bo avolvBovv kat datvrmbovv oe html yia va otadovv 6e avtiv v ‘Kovth’
popoen otov adon browser.

Custom Controls og avrimrapdfson pe User Controls

Ta custom controls mpémet va. petayrmttiCovrar ek Twv mpotépav o€ £va DLL, to omoio
tifetar otov dkero \bin. Me éva custom control emtvyydvoue pia tedeiong véa
Aertovpywdtn o mov dev mepropileTor TAEOV 610 va glvar 1 EvacT TpodTapyOVTOV
otoyeiov. Kabe véo, dikd pag custom control wpémel va mpoépyetar and v class Control

Anmovpyia piog Yanpeoiog XML Web

2TV TEPInTOoT TOV EPUPUOYOV OOV TPMTOGTATOVGAV Ot (SLUVOUIKEG) oeXidec Web, elyoue
10 opyeio myForm.aspx 6mov kaBopilovtav pe OMA®TIKO TPOTO T GTOLYEID TAVED GTNV
oopua. Erucovpikd kot 0mov BEAope mopamdvem AEITOVPYIKOTNTO LINPYE KoL O KOOKOS GTO
TOPOCKNVIO YPapUEVOG 670 apyeio myForm.aspx.vb, pe 1o .vb va vrodniodvetl tv yAdooa.
Yty nepintoon tov vanpectdv Web 1 épeoaon avaotpépetal. Agv Exopue KaBOLOL TO HEPOG
EUPAVIONG, €POGOV Ogv VTApPYEL GOpHO va. mapovclacOsl otov ypnotn. Avrtibeta
TPAOTAPYIKO POLO ATOKTA 0 KMOKAS. Apa

myForm.aspx avtietoygitol pe 10 mapakdtom apyeio Tov topa ovoudlope myService.asmx
(emiBepo. .asmx avti .aspXx). [epiéyel povov to compiler directive <% @ WebService .... %>
avti Tov <%@ Page .... %> mov yvopicape onv ceAida

<%Q@ WebService Language="C#" CodeBehind="~/App Code/myService.cs"
Class="myService" %>

//The particulars of this service, including its wsdl description
//can be seen at

I/http:/Nlocalhost: 1050/WebService/myService.asmx
K®dwkag 13.7. Afjloon Yrnpeoiag oto myService.asmx

Onwc mpwv, dnioveton pe to attribute CodeBehind, to apygio, 6mov o compiler 6a Bpet Tov
kodka. Edd yuo dtapopomoinon, mpotipdue v yhdooo Visual Visual C#, (emifepa .CS
avti .vb). BAémope emiong oto oyxdio, O6tL map’ dhov 0Tt gueic dev Kataokevdlope ceAida,
Oa umopécope va ‘dodue’, cov avlpmdmvog ‘ypnotng’ v vanpeocio pécw browser. Xto
Tomkd TEPPAAAOV aVATTVUENG aPKEL 6TO TEAOG Vo TPEEOLE TOV SEIVEr Kol Vo ‘KTUTNGOUE’
v ‘ceAida’ myService.asmx. ®o mapovciochei pion cerida, mpokoTackevacuévn and To
nepIariov avamtuéng, mov Ba pog enttpénet va, dokipdoous (LEcm Web) v vanpecio.

O mapoakdto Koodwkag 13.4 oto avagpepduevo apyeio myService.vs mpaypoatonolel (oe
yAoooo Visual Visual C#, enifepa .cs) v vanpeoio XML Web exbétovtag tigc pebddovg
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™G pHé€o® web. ZTic TpATEG YPOUUES PEPOVTOL LE TO “USIng’ KAAGELS Amd TIG TPOVTAPYOVGES
010 SDK ka1 mov yperdlovrai, pe mo gvdlopépov to ‘package’ System.Web.Services. Avto

nepiéyel 1o WebService. H dwkn pag Class Oa yivel moudi oavtig pe v mopakdtom 0Amon
public class myService : System.Web.Services.WebService

Kol Bo KAnpovopnoel OAEG TIG WO10TNTEG KOl SVVOTOTNTEG OTIC OMOIEG AMOCKOTOVUE. O
TPEMEL AMADG Vo, TNV eMEKTEIVOLLE Kot va, TV e€edikevcovple va kavet ta dkd pag. H Class
myService omotelel katl TV vanpecio pag, n oroia kot Ba ekBécel Tig peboddovg . INa
TovTo givar kau public. Enueidvovpe 6tL €dd TO Opyeio Tov TV TTEPLEXEL (MYService.vs) dev
€xel kot  avayknv 1o 1010 dvoua.

‘Emovtar o1 péBodor: H public myService() eivaw o constructor. Ed® eivar kevog, kaheiton
howmov o default constructor. Meta €yope tig HelloWorld, Add kot Mult, mov oyt pévov
givar public aAld éxovv ko to attribute [WebMethod]. e avtibeon n myService(dni. o
constructor) kot 1 sub eivon public, oALd yopic avto to attribute. H diapopd €ykettol 6to
6t povov ot HelloWorld, Add kot Mult ektifevtotl oto d10diktvo kat pmopovv vo, KAnbovv
€€ amooTdoemc. AVTEC £X0VV KO AEKTIKT TEPTYPAPT] TOV Elval EQPAVIGIUN GTO S10dIKTLO.

using System;

using System.Web;

using System.Web.Services;

using System.Web.Services.Protocols;

[WebService (Namespace = "http://tempuri.org/",
Description = "Hello from myService")]
[WebServiceBinding (ConformsTo = WsiProfiles.BasicProfilel 1)]
public class myService : System.Web.Services.WebService
{
public myService () {} // empty constructor - default is used

[WebMethod (Description="Returns a hello message")]
public String HelloWorld()
{return "MyHellowWorld !";}

[WebMethod (Description = "Returns the sum") ]
public int Add(int al, int a2)
{return al + a2;}

[WebMethod] //here we give no description to be exposed
public int Mult (int al, int a2)
{return al * a2;}

// Rbove methods HelloWorld, Add & Mult
// have WebMethodAttribute ' [WebMethod]'
// and thus can be remotely called across the Web

public int Sub(int al, int a2)

{return al - a2;}
// Rbove method Sub does NOThave WebMethodAttribute '[WebMethod]'
// Although public, it canNOT be remotely called across the Web

Kodwkog 13.4. H Yanpesio Web XML kodikoromupévn 6to myService.asmx.vs

Ye TpdTN QAon, pmopovue vo Bempncovpe To apyeio myService.asmx cav pio cerida To0
Bélope va ktumooue omd to Web. TInyaivovtog kel péow gvog browser, Oo uropécope va
SOKILAGOVLE TNV LANpesio cov avOpomivog ypnotns. Oca dovue e€dyovtal and doa gleig
YPOWYOLE YO T VANPESIO Log KO TPOPAAALOVTIOL LE TPOKATACKEVAGUEVO TPOTO: Ba dove
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T1g uebddovg (novov 6o emhé&ape Tpog ékBeon oto Web) kot Tig AEKTIKEG TEPLYPUPEC,
omov 1€to1eg vdpyovv. Emdéyovtag pio amd t1g pebddovg, Bo kinbovpe va dOCOUE TIG
TOPAUETPOVG €10000V. Mag mapatifeton eniong to uvopo POST pe 1o omoio Ba otalel n
TapapeTpog €166d0v kot to ‘HTTP/1.1 200 OK’ pnivopo response pe 1o omoio 0o pog
EMOTPAPEL 1) OTAVTNGT, 6TV TEPInT®ON 7oL B NuacTay Evag unyavikog client.

To evdwpépov eivar Ot mapfydn avtopata ko 1 meprypapny oe wsdl, v omoia kot
BAémope cav avBpomvog xpnomg! Avt) mopatifetol TopakdTm, OTOL Elval TPOPAVES OTL
TOPEYETOL e ONAMTIKO TPOTO, ATOALTA EMECEPYACILO UNYOVIKA, OTOLOONTOTE GTOLXELO
evolapépel tov emido&o client, mov Ba Mbeke va pog karéoel. Emmiéov mapatnpodue o1t
TIMOTE MmO TO E£0MTEPIKA TOL SErver Hoc o0&V QOVEPOVETAL, OlOTL OV EVOLUPEPEL.
[TAnpoopia TOL TOL KOl TOG £XEL AVTOC OPYAVAOGCEL TO GYETIKA apyeio, 1 YAOCOH Kot O
KOOGS TG LINpeciag elvar eVIEADS ecmTEPIKE BEpaTA TOV dEV EVIAPEPOVY OALY KOt OEV
nepropiCovv Tov TeAdT.

<?xml version="1.0" encoding="utf-8"?>
<wsdl:definitions xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:tm="http://microsoft.com/wsdl/mime/textMatching/"
xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/"
xmlns:mime="http://schemas.xmlsoap.org/wsdl/mime/" xmlns:tns="http://tempuri.org/"
xmlns:s="http://www.w3.0rg/2001/XMLSchema"
xmlns:soapl2="http://schemas.xmlsoap.org/wsdl/soapl2/"
xmlns:http="http://schemas.xmlsoap.org/wsdl/http/" targetNamespace="http://tempuri.org/"
xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">
<wsdl:documentation xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">Hello from
myService</wsdl:documentation>
<wsdl:types>
<s:schema elementFormDefault="qualified" targetNamespace="http://tempuri.org/">
<s:element name="HelloWorld">
<s:complexType />
</s:element>
<s:element name="HelloWorldResponse'">
<s:complexType>
<s:sequence>
<s:element minOccurs="0" maxOccurs="1" name="HelloWorldResult" type="s:string"
/>
</s:sequence>
</s:complexType>
</s:element>
<s:element name="Add">
<s:complexType>
<s:sequence>
<s:element minOccurs="1" maxOccurs="1" name="al" type="s:int" />
<s:element minOccurs="1" maxOccurs="1" name="a2" type="s:int" />
</s:sequence>
</s:complexType>
</s:element>
<s:element name="AddResponse'">
<s:complexType>
<s:sequence>
<s:element minOccurs="1" maxOccurs="1" name="AddResult" type="s:int" />
</s:sequence>
</s:complexType>
</s:element>
<s:element name="Mult">
<s:complexType>
<s:sequence>
<s:element minOccurs="1" maxOccurs="1" name="al" type="s:int" />
<s:element minOccurs="1" maxOccurs="1" name="a2" type="s:int" />
</s:sequence>
</s:complexType>
</s:element>
<s:element name="MultResponse">
<s:complexType>
<s:sequence>
<s:element minOccurs="1" maxOccurs="1" name="MultResult" type="s:int" />
</s:sequence>
</s:complexType>
</s:element>
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</s:schema>
</wsdl:types>
<wsdl:message name="HelloWorldSoapIn">
<wsdl:part name="parameters" element="tns:HelloWorld" />
</wsdl:message>
<wsdl:message name="HelloWorldSoapOut">
<wsdl:part name="parameters" element="tns:HelloWorldResponse" />
</wsdl:message>
<wsdl:message name="AddSoapIn'">
<wsdl:part name="parameters" element="tns:Add" />
</wsdl:message>
<wsdl:message name="AddSoapOut">
<wsdl:part name="parameters" element="tns:AddResponse" />
</wsdl:message>
<wsdl:message name="MultSoapIn">
<wsdl:part name="parameters" element="tns:Mult" />
</wsdl:message>
<wsdl:message name="MultSoapOut">
<wsdl:part name="parameters" element="tns:MultResponse" />
</wsdl:message>
<wsdl:portType name="myServiceSoap">
<wsdl:operation name="HelloWorld">
<wsdl:documentation xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">Returns a hello
message</wsdl:documentation>
<wsdl:input message="tns:HelloWorldSoapIn" />
<wsdl:output message="tns:HelloWorldSoapOut" />
</wsdl:operation>
<wsdl:operation name="Add">
<wsdl:documentation xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">Returns the
sum</wsdl:documentation>
<wsdl:input message="tns:AddSoapIn" />
<wsdl:output message="tns:AddSoapOut" />
</wsdl:operation>
<wsdl:operation name="Mult">
<wsdl:input message="tns:MultSoapIn" />
<wsdl:output message="tns:MultSoapOut" />
</wsdl:operation>
</wsdl:portType>
<wsdl:binding name="myServiceSoap" type="tns:myServiceSoap">
<soap:binding transport="http://schemas.xmlsoap.org/soap/http" />
<wsdl:operation name="HelloWorld">
<soap:operation soapAction="http://tempuri.org/HelloWorld" style="document" />
<wsdl:input>
<soap:body use="literal" />
</wsdl:input>
<wsdl:output>
<soap:body use="literal" />
</wsdl:output>
</wsdl:operation>
<wsdl:operation name="Add">
<soap:operation soapAction="http://tempuri.org/Add" style="document" />
<wsdl:input>
<soap:body use="literal" />
</wsdl:input>
<wsdl:output>
<soap:body use="literal" />
</wsdl:output>
</wsdl:operation>
<wsdl:operation name="Mult">
<soap:operation soapAction="http://tempuri.org/Mult" style="document" />
<wsdl:input>
<soap:body use="literal" />
</wsdl:input>
<wsdl:output>
<soap:body use="literal" />
</wsdl:output>
</wsdl:operation>
</wsdl:binding>
<wsdl:binding name="myServiceSoapl2" type="tns:myServiceSoap">
<soapl2:binding transport="http://schemas.xmlsoap.org/soap/http" />
<wsdl:operation name="HelloWorld">
<soapl2:operation soapAction="http://tempuri.org/HelloWorld" style="document" />
<wsdl:input>
<soapl2:body use="literal" />
</wsdl:input>
<wsdl:output>
<soapl2:body use="literal" />
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</wsdl:output>
</wsdl:operation>
<wsdl:operation name="Add">
<soapl2:operation soapAction="http://tempuri.org/Add" style="document" />
<wsdl:input>
<soapl2:body use="literal" />
</wsdl:input>
<wsdl:output>
<soapl2:body use="literal" />
</wsdl:output>
</wsdl:operation>
<wsdl:operation name="Mult">
<soapl2:operation soapAction="http://tempuri.org/Mult" style="document" />
<wsdl:input>
<soapl2:body use="literal" />
</wsdl:input>
<wsdl:output>
<soapl2:body use="literal" />
</wsdl:output>
</wsdl:operation>
</wsdl:binding>
<wsdl:service name="myService">
<wsdl:documentation xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">Hello from
myService</wsdl:documentation>
<wsdl:port name="myServiceSoap" binding="tns:myServiceSoap">
<soap:address location="http://localhost:1046/WebService/myService.asmx" />
</wsdl:port>
<wsdl:port name="myServiceSoapl2" binding="tns:myServiceSoapl2">
<soapl2:address location="http://localhost:1046/WebService/myService.asmx" />
</wsdl:port>
</wsdl:service>
</wsdl:definitions>

Yympa 13.1. Ieprypaen oe WSDL g myservice

148 am6 154



Hopoptipata, Biploypagio kor Xpiewpo Links

149 a6 154



Hopaptqno A: Eykatastoon Java kol XyeTik®v Apyeimv (Jars)

®a dovpue oto [Tapdptnua awtd Vv eykatdotacn (Windows 2000 1} XP) tng Java kot twv
oxetikav apyeiov (jar files) mov avoeépbnkav kot ypNoUOTO0VVIOL GTO. TAPUSETY LT
QLTOV TOV GTUEIOGEDV.

Eykoatdotaon Java
Y10 site tng Java (http://java.sun.com ) Bpiockovue ko katefdlovue 1o J2SE 1.4.2 SDK.

AwAéyovpe 10 SDK kot oyt to JRE, emiong koAd eivar va katefdoovps kot to
documentation to omoio mepEYEL OAES TIC TEPLYPOPEG TV HEBOIMV.

2TV €YKOTAGTOCT OV YiveTor pe SMAO KAMK 6T0 apyelo SIOAEYOVILE VAL EYKOTAGTICOVLE TO
SDK (j2sdk1.4.2_03) ko1 to Java Runtime Environment (jre). Aev givar vmoype@tikd vo,
gykataotnoovpe to Code Samples kot Source code. KaAd givon n eykotdotacn va yivel o€
kamoto root directory (C:\ 1y D:\). Edc vrobétovpe to C:\

['o vo glvar oo €dkoAn 1 ypnom tov petoylwttiot g Java (Java Compiler — javac)
KaAo givan va Bécovpe kamola environment variables wg &€nfc:

[Matape de&i Kk oto My Computer, Control Panel, System, Advanced, Environment
Variables 6mov, gtidyvovue o petafintm pe évopo JAVA _HOME kot i to @dkedo
™m¢ eykatdotoong pog (my. C:\j2sdk1.4.2 03) xou o petapinty (av dgv vmapyel!) pe
6vopa Path kat tipun 1o @dkelo bin g eykoatdotacng g Java akolovbovpevo amod ;° (m.y.
C:\j2sdk1.4.2_03\bin;).

Eykoatrdotraon Tomcat

Yto site tov poBnuatoc didetan to jakarta-tomcat-7.7.2.zip. E&dyovtag avtd oe
onolodnmote folder (éotw oto C:\), dnuovpyeitan subfolder pe dvopa jakarta-tomcat-
7.7.2. Tw va tpé€el o Tomcat apkel vo pmovpe oto ...\bin ko va ypdyovue startup. O
Tomcat gvpioketon oto http://jakarta.apache.org, an’6mov katePaoape to binary apyeio oto
site Tov padMquaToC.

Eykoataotaon eni mAiéov apyeiov

"o vo gykotaotoovue to emmAéov apyeio - Biprodnkeg (Java Archive — eméktaon .jar )
npémel va avtiypayovpe to apyeion jdom.jar, xalan.jar, xmlrpc-1.2-b1.jar, xerces.jar,
soap.jar, mail.jar, activation.jar, axis.jar, servletjar (mov Ppiokovtar oto Site TOL
LB ILOTOG) GTOVG TOPAKATO dVO POKEAOVG:

(JAVA_HOME)\jre\lib\ext (... kox C 1} D:\Program Files\Java\j2re1.4.2_03\lib\ext)

Me w1 KOAOTTOVLE TIG avAYKeS TOL client. tnv mAevpd tov PAEmel povo tic classes g
Java. T tov server to idw opyeia mpémer va prybodv ko oto ...\jakarta-tomcat-
7.7.2\lib\common (av vrdpyer TpoPAnua kot oto ...\jakarta-tomcat-7.7.2\lib).
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Méoa oto jdom.jar, koteBaocuévo amnd http://www.jdom.org svpicketor o jdom.jar, kabag
Kot 0 Xerces parser.

To xmlrpc-1.2-bl.jar sivon xatefoocuévo and http://classic.helma.at/hannes/xmlirpc/, mob
pog mapaméunel 6to  http://www.jdom.org .

To xerces.jar and http://xml.apache.org .

To soap.jar amnd http://xml.apache.org/dist/soap.

To mail jar amo http://java.sun.com/products/javamail.

To activation.jar a6 http://java.sun.com/products/beans/glasgow/jaf.html.

Méoa oto axis.jar, katefoaocuévo amd http://xml.apache.org/axis evpioketor o TCP Monitor.

Merayrottion kou TpEEpo TV TapaderypdTov

Ké&Be mopddetypo mov vapyetl oTig ONUEMSELS TPEXETAL G ENG: AvTtypdpovle Tov
KOOKA o€ Eva txt apyeio kKot kKotomy odlovpe To apyeio pe dGvoua, To ovopo tng class kot
KataAnén .java. Avoiyovpe évo DOS Prompt kou praivovpe oto directory mov cooape to
apyeto pag. Katomv petayrotriCovpe to apyeio pe

javac <évopo apyeiov>.java.
omdte dnpovpyeitan o apyeio <dévopa apyeiov>.class mov mepiéyel to bytecode. I'o va
EKTEAEGOVLE TOV KMOKA YPAPOVLE java <ovopa apyeiov> (ywpig emibepa), epocov gipoote
oto 1610 folder pe to apyeio avto.

Eav pia class péoa oto apyeio programl.java avoeépetor oe GAAN TOO €VPICKETAL GTO
apyeio program2.java, tote mpémel ta programl.java kot program2.java vo givatl 6to 1o
folder. Tote  petaylotrion, javac programl.java, Tov Tp®TOv apyeiov, TPOKAAEL Kot TV
QUTOUOTN HETAYAMTTION TOV OgLTEPOL Ko PAETopE va dnuiovpyodvtal oto ido folder ta
apyeior programl.class kou program2.class. I'o va tpé€et to  programl.class ypnoyiomorei
BePaing to program2.class, to omoio mpémel va mopapével oto id1o folder. To éva mo
eEelMypévo oevdpio, PA. TNV emodUEVT TOPAYPOPO.

Anpwovpyio apygiov apyciov .jar (mov mepriopfaver wordég classes)

Yy mlevpd Tov Server, o bytecode mov ektedel TV VANPEGIO. WOV OMUOVPYCOLE
YPEGLETOL OTIC (TEPUTTMGELS OV TEPLYPAPOVTOL) VO HIOETOL TNV LOPPN apyeiov .jar. Avto
eivan éva ovumecpévo apyeio (Java Archive, kdtt cav .zip), 10 omoio eumepléyel Tov
Kodko piag 1 nepiocotépmv classes. ‘Eotm 6t1 Oélope va dnuovpynoope programl2.jar,
7OV va. TEPLEYEL TO KMk TV programl kou program2 énwg mave. Eote subfolder to
ovoua evog subfolder (mov Bo dnovpynooue mapaxdtw), subfolder tov folder 6mov
epyalopaocte

Yav TpoT Ypouun tov programl.java kou program2.java mov evpiockovton oto folder
Ypagpope
package subfolder;
Metaylottilope mpdta To  program2.java, €pocov ovtd ypnolomoleitar and 1o
programl.java. Metd onpovpyovpe to subfolder, oto omoio piyvope to program2.class.
Emavaiapupdvoopue Tt idto pe to programl.java. Me to programl.class kou program2.class
péoa oto folder/subfolder extelovpe omd to folder v evroin
jar cvf program12.jar subfolder/program1l.class subfolder/program2.class
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To programl2.jar eueoviCeton onuovpynuévo péco oto folder. To ‘manifest’ mov
AVOQEPETOL OTNV ATOKPLON TNG EVTOANG jar cVf ... elvar péta-mAnpogopia, OnA. TAnpopopia.
péco 6To .jar yio 1o Tt datibeton péoa o avtd. Av avoifope to programl2.jar pe kdémwolo
Tpoypappo Tod gueavifel dexaegadikd (.. to UltraEdit), Oa dovpe va vrdpyovv Kot to
ASCII strings subfolder/programl.class kou subfolder/program2.class. IMapotnpodue emiong
ot1 10 Gvopa programl12 tov .jar givan avbaipeto kot amd pog Kabopiouévo, AoYETO 0o TO
6voua tov subfolder. Xe omolovonmote 600ei to programl2.jar, av eivor wkavog va 1o
‘avoi&el” (0nmg o Tomcat), Oa Ppet ot diébeon Tov T1g programl.class kot program?2.class.
O Tomcat dev evola@EPETaL Y00 TO OVOUA TOV OTO10VINTOTE jar. AmAd T avoiyet OAa (TT.y.
avtd wov €yovv pydei oto ...\jakarta-tomcat-7.7.2\lib\common) kot PAéner to. ovopata
oMoV tov classes (edd oav subfolder/programl.class ko subfolder/programz2.class).
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HMopdaptnpa B: Xpnowpomorovpeveg Command Line Evrolég

Ot mo moAdmlokeg ypnotponotovpeveg Command Line eviolég mapatiBevrar mpog
dtevkoivvon (yo cut & paste). Oa ypelacOel mOavov va arloyBovv pepikd opiouaro M KATL
amo ta. path segments.

Metaoympatiopog XSLT péom xalan
java org.apache.xalan.xslt.Process -IN vehicles.xml -XSL vehicles_transformer.xsl
(ko emmAéov —OUT result.xml, av to embopodpe)

Anmovpyia .jar

jar cvf BV.jar BVShop/VehicleBean.class BVShop/BVCatalog.class

jar cvf MServer.jar MSS/MessagingServer.class

(netd TomoBéTnoN TOV .jar 67o ...\jakarta-tomcat-7.7.2\lib\common tov Tomcat)

Directory yw startup, shutdown ke gvrorég edéyyov Tov Tomcat
cd C:\JavaDownloads\jakarta-tomcat-7.7.2\bin

INo ofkopa, Ketapynon, KAt Tov dStuedépmv webservices etov Tomcat
java org.apache.soap.server.ServiceManagerClient
http://localhost:8080/soap/servlet/rpcrouter deploy C:\BVCatalogDD.xml

java org.apache.soap.server.ServiceManagerClient
http://localhost:8080/soap/servlet/rpcrouter undeploy urn:BVehicleCatalog

java org.apache.soap.server.ServiceManagerClient
http://localhost:8080/soap/servlet/rpcrouter query urn:BVehicleCatalog

java org.apache.soap.server.ServiceManagerClient
http://localhost:8080/soap/servlet/rpcrouter deploy C:\MessagingServiceDD.xml

Ta mopomdve yivovtot kot pécw tov browser and http://localhost:8080/soap/admin
I gpeavion Tov eykatestnuévov etov Tomcat webservices
java org.apache.soap.server.ServiceManagerClient

http://localhost:8080/soap/serviet/rpcrouter list

I va tpé€er o TCP Monitor
java org.apache.axis.utils.tcomon

I va tpé€er o client (nésa ano o folder omov vaapyel | oyeTiky .class)

... Tpokepévou yioo SOAP RPC

java BVAdderLister http://localhost:8080/soap/servlet/rpcrouter “Smart” “Swatch”
‘42001”

... Tpokelpévov yioo SOAP Messaging (1o ... 8081, Adym TCP Monitor!)

java MessagingClient http://localhost:8081/soap/serviet/messagerouter
C:\vehiclesSOAP.xml
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Evdwgépov keipevo yro configuration ko Aerrovpyio Tomcat
file:///C:/JavaDownloads/jakarta-tomcat-7.7.2/doc/tomcat-ug.html#what servlets jsps

Biioypagio ko Xpijowyo Links
I'evika ywo Internet kot web

To Internet Engineering Task Force (IETF), www.ietf.org , 18p06nke 1o 1986 ko givor o
0pPYAVIGUOG TPODONONG TOV OoYETIKOV TTpoTOTT®V. ' To Web éyoue o World Wide Web
Consortium (W3C), http://www.w3.0rg. to omoio 18p0Onke to 1994 and tov Tim Berners-
Lee (‘epgvpétn’ Tov Web ota mhaiota g epyaciag tov oto CERN yia v aviartuén
VTOSOUNG AVTOAAOYNG OEOOUEVAOV TTEPAUATOV PUGIKNG TOV COUATIOIOV).

Teyvoroyieg XML, www.w3.org/xml

Ot Topamdve GNUELOCELS TEPLEYOVV OTAOVGTELUEVT VAN 0mtd Ta
Beginning XML, David Hunter, Wrox, Java & XML, Brett Mc Laughlin, O’Reilly,
Java and XSLT, Eric Burke, O’Reilly, XSLT, Doug Tidwell, O’Reilly

[Ma éropeg AMoels (ko moAdmAokmv) TpofAnudtwv XSLT
XSLT Cookbook, Sal Mangano, O’Reilly

Beginning Java Web Services, H.Bequet, M.M. Kunnumpurath, S. Rhody, A. Tost, Wrox

["a to modg pmopoHv va eavovv dueca ypnoyles ol yvooelg oe XML

Office 2003 XML, Evan Lenz, Mary McRae, Simon St.laurent, O’Reilly

(TTeprypaopet to g n Microsoft £€ayel mAéov v ecmTepKn avamapdotoon apyeimv .doc,
XIs, .mdb oe popery XML, yio zmepotépw eEmtepikn enelepyocio 6€ OMO0NTOTE

ePPALOV, YPNOT KOl ETOVEIGAYMYN CE QLTA T apyEiol LLE TO AVTIGTOYO TPOYPELLLATO TOV
Office).

I'a Java

Java, how to program, Deitel & Deitel, Prentice Hall. OLa ta sloaywyikd kot emmiéov
ta Bacwkd tov Multithreading, Database Connectivity, Servlets, RMI, JavaBeans pe kaia
nmapodeiypata. Xe ToAd peydAn mAnpdtnta -icmg vepPOALKN.

Core Java 2, Volume | Fundamentals Cay Horstman, Gary Cornell [Prentice Hall, the
Sun Microsystems Press, Java Series]. To kaAbtepo. AVGKOAOTEPO TOV TAPATAV®D AL
TPOYLOTIKGE ETKEVIPOUEVO GTNV OLGIAL.

Java 2 Programmer, Bill Brogden & Marcus Green, QUW Certification. T'a
certification exam . IToAD meplekTiKO AALG TANPESTATO Kot YPNGIUO E TOALG QUIZ peydAng

dwaktikng a&lag. Asv apkel povo tov.

Java Cookbook, lan Darwin, O’ Reilly. Oyt ywo apyn, aAid moAd yprico yuo de0TEPO
oTdo10.

Y10 www.w3schools.com tutorials ywa JavaScript, DOM, XSLT.

154 a6 154


../../../../JavaDownloads/jakarta-tomcat-3.3.2/doc/tomcat-ug.html#what_servlets_jsps
http://www.ietf.org/
http://www.w3.org/
http://www.w3.org/xml
http://www.w3schools.com/

