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1. Ipoypappatiopog ywo TCP - Sockets

To otpodpa petapopds aviimposmnevetatl 61o Internet and to tpwtdokoiia TCP (connection
oriented) xou UDP (connectionless, onA. pe datagrams). Bdon Aowmdv xdbe Siktvokmg
EQOPULOYNG eival To MG YEPLLONAGTE TA OVO OVTA TPMOTOKOAAN TPOYPALUUATICTIKG HECH GTO
teppatikd ovotiuata. H andvinon eyxieietar ot évvola tov sockets. "Eva socket (vmodoy,
Bvpa, ‘mpiCa’) eivon pia ovtoTta (avtikeipevo oty mepintmon g Java) pécsm g onoiog To
OO HoG TPOYPOULLO OVTOAAAGGEL OedOUEVA e TOV dlawAo emkotveviag. TTpoypappatiotikd
dev &yope mapd va dafdalope and kel v porn 16600V 6TO GHGTNUA LOG KOl OVTIGTPOPO VO
ypaooue gkel v pomn €£0d0v and 10 cvotud pog. Idwitepa oty Java, vrdpyel Tpodvola ot
00 avtég dadikacieg va punv daeépovv and 1o yphyipo / dbPacpa o / and éva apyeio.
Xmv aepintwon moAAwv ovvoécemv TCP (mavta apeidopopmv), mpéner oe kdbe pio vo
avtwotoyeitor oto OkO g socket. T kdbe véa emxowoviexny (TCP) ovvdeon
onuovpyeitanr éva socket. H e€apdvion g ovvoeong cuvendyetar v eapdvion tov socket
kat 10 avtiorpopo. OAa ta sockets ta omoia yepiletar pio cvykekpyévn dradwkacio (1 Ok
paG, 1M o omd TG YVOOTEG EQAPULOYEG 0TO 01adiKTVLO) Exovv BePaimg TO O1KO TOLG OVOLLd Y10
va Eeywpiloviat TpoypapHaTioTikd, aAld eivar Kot To kKabéva cuvdedepévo oty ‘diprn’ piog
GUVOEONC TTPOG TNV £pappoyn mov eEummpeteitat. H dkpn avt) avayvopileton pe évav amid
apBud, 1o port no M tov ap. Bvpac. Apyilovtag and to dikd poag socket (cuykekpiévo
OVTIKEILEVO), UTOPOVUE VONTIKA (TPaKTIKE yiveTon avtopata) vo Ppovpe tov aptBud g
avtetoryovong ocvvoeong TCP (tov omolo @épovv OAa Ta TAKETO TOL TPMTOKOALOL QVTOV),
Vo KoTaANEOUE 6TO GKPO TOV GLVOUIANTOV WOG KOl Vo Bpovpe pHEcH G€ OTOV TO KO TOV
socket (ovykekpylévo avtikeipevo), kabdg kot 1o port no mov avtd eévmmpetel. 'Etot
KaTOpODOVETAL VO GLVEVVOOLVTOL TO OKO MOG UE TO OO TOL TTpOypappa. Avtifeta oty
nepintoon tov UDP dev vmhpyet avt) n aAAniovyia oyxécewv. H mAnpogopia piyvetar péoa
670 01KTVO KO KOTaPOAveL og aveaptnta TaKETA, OTMG LLE TO TOYLOPOUEID. TNV TEPIMTOON
avt apkel pia ko povadikn otabepr) BOpa, an” dnov paledovpe Ta g16epyOLEVA KOl OTOV
piyvovpe ta eEepyOUEVA OEOOUEVO OVEEAPTNTMOC TPOEAEVGNG KOL TPOOPLIGLLOV.

Yot e1mong Server

Xy wAevpd Tov server TpEnel va apyicovpe and pio katdotaon avapovig. Agv copfaivet
tinote, puéypt va dnpovpynBel pia cdhvoeon pe mpotofoviio dpwg tov client. Xtov server 10
avtikeipevo s g ServerSocket class (éva ‘peta- socket” mov Ba pTidEet 10 socket) ppovtilet
va akovel Vv Bvpa pe 1o apBud 8189. Avtd emrvyydveton pe v péBodo accept Tov
AVTIKEWEVOL avToV, 1 omoia givar blocking (kdBetan kan mepyével). MoAg katapbacer TCP
TOKETO aitnong ovvdeong oty BOpa avty, n accept dnpovpyel 1o avtikeipevo g class
Socket, 10 avapepopevo €d® ¢ ‘incoming’. OmoloodNmote BEAEL VO ETKOWVOVIGEL UE  TO
mpdypoppnd pog (avtikeipevo g class EchoServer mov dideton mapoakdtm), mpémet otnv
mhevpd Tov va Onimoet 1o port 8189. O apBuodg awtdg Ba pog petapepbel péow tov TCP
TOKETOL aitnomg ovvoeons. Me v deiEn Tov moakétov avtov, Ba mpokinbel n dnuovpyia
T0V ovTikewévov ‘incoming’ socket amd To avrtikeipevo s g ServerSocket class.
ZuyKekpléva 6to mopaderypd pog, Oa maiope tov meddtn (client), ypdoovtag oe éva véo
command window v €VTOAY|
telnet localhost 8189

H evtod) avt Ba mpokaAiéoel v obvoeon 1ov command window pe to port 8189 tov
cvotUatog pe v dwopevn devbuvon (edd o localhost, dnA. loopback pésa oto id10
unydvnua). Otdnmote akoAovBel eppavifetal 6to ‘incoming’ socket g TAeLPAG TOL server.
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TNa va to dwPdoope (oav server), {ntape amd 10 avTikeipevo incoming, péc® ¢ neddoov
getlnputStream(), v pon €16680V Yia vaL TNV GLVOECOLE Le Eva VEO avTikeipevo g class
InputStreamReader kot pe avtd Eepedyoue and ta dwctvakd! TIpdypatt n InputStreamReader
OVIKEL 6TO TAKETO java.io, To omoio e import 1ifetar oty d1dbeon pHoc. Zvykekpipéva To
véo avtikeipevo mod koataokevdletal pe new InputStreamReader() petatpénet v pon tov
bytes (0mwg Oa e&dyovion ta dedopéva oamd ta ewoepydpeva maxéta. TCP) oe pon
yopaxtNpov. Aidope 0TOV TOV peTATpomEd 0TO VEO avtikeipevo in g class BufferedReader.
Avto pmopet va ypnowonombel cav topevtng (buffer), an’ 6mov dwPdlope amrotg
YOPOKTNPES 1 KoL OAOKANPES YPOUUEG. Me TV TeYVIKT anT TG GAVGLOMTIG CUVOEST] PODV
dtpopetikoy Tomov (chaining), eopoidvope TV ANy TV ded0UEVOV e TO ddPacpa evog
omoovoNote text apyeiov, mov gvpioketon nhve o dioko. T v €000 (Tov server pe
Tpoopold micw otov client) ypdeope 610 aviikeipevo out g class PrintWriter, cav va
YPOPQOLLE GE TEPUATIKO. XTO OVTIKEILEVO OVTO £yope GUVIEGEL TNV por| €600V, TV Omoia Ko
avt) AapBdvope amd to socket péom g incoming.getOutputStream(). H mapdpetpog true
TPOKOAEL TNV dNUoLPYio Kot 0TOGTOAN TAKETOV KAOE POPA TOV GUUTANPAOVETOL iol YPOLLLUY).

Epboov Bpiokope ypoppée kepévon va épyovial, T otéAvope omv £€6000. Otav dpmg
dwmotodcsovpe 1o keipevo "BYE" anoidope mv ovvdeon. Tovto cuvieieitar guoikd mait
péo® tov aviikeévon incoming tng Socket class. Kaiovpe amid v péBodo tov close().
Metayhottilope 10 mapakdto mpoypappo pe javac EchoServer.java, 1o tpéyope pe java
EchoServer, kot amd dAro mapdbvpo 1o dokipdlope péow 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.println( "Hello! Enter BYE to exit." );

// 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; }

b

incoming.close();

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

H
}

Kodwkag 1.1. EchoServer - Anpovpyia kot ypnon socket otov server
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O mopandve omlovoTePOg OLVOTOG server (emoTPEPEL amAd TV ‘Ny®’) oev umopel va
avtonokpllel og mapoamdveo amd pia cvvoésels. Tovto 10 dwumotdvope av avoifovue éva
devtepo mapdBvpo Kot ypayoue v 01 evioAn telnet, evocm 10 avtikeipevo pog g class
EchoServer, éyet 1101 dnpovpynoet to socket yia v kAnon omv Bvpa 8189 mov Mpbe 10
and 10 TPOTO TapAbvpo. e avtd dev QTaiel | povadkotg g Bupag 8189, oty omnoia
pumopovv mpdypatt vo anevBivovtar moArég ocvvoésels. ‘Evag web server Eépope Ot elvan
ouvdedeEVOG (ouvnBmc) oty povadikr Bopa 8080, kot OpMC aviamokpivetal cuYYPOVMG O
mhpa Torrovg clients. To mTpOPAnua elvar 0Tt 610 TapPaderynd pHog £xopte va povadiko socket,
10 ‘incoming’. Ilpénel Aowmdv vo pmopovpe vo dnuovpyovpe moAAd sockets, mov 610
emopevo mopdoetypnd pog o eivor dha cuvoedepéva oty Bopa 8189. Axoua koivtepa
KATOQEVYOUE GE KATOO TEYVIKY] TOAVTPOYPOUULOTIGHOV Kol avafétovpe KAOe vEéa ovvoeo),
oe pia véa dadwkaocia, pe dikd g Eexwplotd socket. Xtov kOGO NG Java awtd onpaivel
drapopetikd threads, 0nwg PAémope otov mapakdtm 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 (5;)

{ Socket incoming = s.accept( );
System.out.printIn("Spawning " + 1);
Thread t = new ThreadedEchoHandler(incoming, i);
t.start();
it+; }
} catch (Exception e) { e.printStackTrace(); }
H
}

/** This class handles the client input for one server socket connection. */
class ThreadedEchoHandler extends Thread
{ // 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.println("Echo (" + counter + "): " + str);
if (str.trim().equals("BYE")) done = true; }

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

}

private Socket incoming; private int counter;

}

K®dwkag 1.2. ThreadedEchoServer - AVTIHETOTON TOAATADY GUVOEGEDV
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"Exope 0nmg mpv évav ServerSocket s, o omoiog @tidyvel ko avabétel oe Eexymwplotd threads
and éva socket ‘incoming’, mévto axkovoviag v BOpa 8189. Topa pmopodue va
avtomokpllovue mapdAAnia Kot aveEdptnta o€ TOALA Tapdbupa (clients), am’ dmov Tpéyoue
10 telnet axpifng dnwc Tpiv.

Yroryeimong Client

Edd dwpopomorovpeba 610 0Tt avti va mepiuévovpe va oviamokpifodle 6€ o aitnon
ovvdeong (PA. mapamdve s.accept()) omote kot kotaokevdlope €va socket, dnuovpyovue
TOPA TNV GUVOEST UE OKN Hog TP®TOPovAic. O mopakdTm KOdKAG £ival ovolacTIKE £val
OO pag telnet, 1o omoio Oa pag oavel pNGLLO KOL GTIV GLVEXELD GTO VO, APYLKOTOIOVLE KATA
TG embopieg pag dapOpovg TAPAUETPOVG TG cVVdESTS. Ba pmopolpe va ansvbuvouacte
GTOVG TOPOTAVE® SErvers, 0AAN Kol 6TOVG servers GAL®V Qoproy®v oy Bo akoAovdncouv.
Oa enepPaivovpe péom evog otoyeiwdovg GUI ywa va kabopilovpe mapapérpovg aAld Kot
70 Kelpevo / mAnpogopia mov Ba BEAovpe va oteilovpe, OTmG Ttptv pe to telnet. T kadvtepn
KATAvONGoN TPEYOVLE TPOTA TO TOPAKAT®O TPOYpapa tov MyTelnet, mov and pdvo tov divel
mv aioBnon tov 1t svuPaivet.

Ovopdlovpe topa 1o socket mod Ba pridEovpe outgoing e avtiBeon pe to incoming wov
elyope mpwv (PA. pébodo connectToServer mod koAeitor pHe TO TATNUA TOL KOVUTLOV
CONNECT). To avtikeipevo (class Socket) incoming &ixe onpiovpyn0el 6to mponyovpevo
mapaderypa (mov Ntav server) and éva avikeipevo g class SocketServer, v otrypn mov
£pBaoe M kKAnon. Edo onuovpyodue an’ gvbeiog to avtikeipevo (class Socket) outgoing pe
£vav constructor,
Socket outgoing = new Socket(host, port);

[IpocdiopiCope pe String Tov host kon pe Integer to port avtov, dnA. v TANPN TANPOoPopia
yio to wov Béhope va ovvdeBovpe. H ohvoeon cuvieieitor apéong - av OAa mhve KoAd. Av
oyt Ba meprévope en’ dmelpov 1o makéto emPePaiwong kinong. [pdypatt to mpdypappd pog
Ba kpepdoel omv evtoAn in.readLine(), dmov mpoomabovpe vo dofdcovpe 10 Keipevo mov
éxope mpoPréyet va €pBel péca 610 mPOTO TAKETO MOV Bo EMGTPEWYEL O server, OnA. 1O
"Hello! Enter BYE to exit." tov mponyovuevov EchoServer. Tnv mepintmwon avtg g
avapovig Ba v dtopbdcovyle To KAT®.

H amooctoAn dedopévav (uébodog sendData karkoOpevn pe matnpo tov kovumod SEND),
kaBmg ko n MMym (kodwkag péca oto kovuni SEE RESPONSE) eivat 6nwg 115 €idape otov
EchoServer. Xg aveléleyktn avopovi] UTOPOVUE EMIONG VO MEPIMEGOVIE KOl GTNV ANY).
Apxket va matmoovpe SEE RESPONSE, 6tav dev éxope otethet tinote pe 1o SEND won dpa
dev €yope AdPet timota omd tov EchoServer.

Me amootoln tov keywévov BYE, mpokaiovpe tov EchoServer va kieicel and v mievpd
tov 10 socket, dpa kot v ovvdeon. Onmg eidape kol otV GAAEC mepTOGES (APEN
emPefainong eykatdoTaons KANoNG, AeiEn dedoUéVmV) TO TPOYPULUATIGTIKO LOVTEAO OV
akoArovBeitan dev Paociletal og Kamolov €idovg interupts. [Ipémer Aowmdv gueic, oy TAgvpA
Tov client, va SLOMGTOGOVUE TG KATAGTAGT TG 6VvdeoTg e Eva isClosed() mov emoTpépet
boolean. Agv £yope AdPet mpdvola yo ToVTO, 0VTE YO KATAPYNONG TNG KANoNg o’ evbeiog
and Vv mhevpd tov MyTelnet. Tovto Ba Mtav omdd pe éva outgoing.close(). ITo
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evolpépovaa gival n mepintwon tov Half-Close mov Ba dodpe napakdtem ce GLVOLAGUO LE
TG eQoppoyég mavem ond 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 toUrl,toPort;
private JButton con,send,receive;
private PrintWriter out;
private BufferedReader in;

public MyTelnet()

{
super( "MyTelnet Screen" );

Box bHor = Box.createHorizontalBox();
Box bVerln = 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 ¢ )
{connectToServer(toUrl.getText(), Integer.parselnt(toPort.getText()));}

H
);
bVerln.add(con);

send = new JButton( "SEND ");
send.addActionListener(
new ActionListener() {
public void actionPerformed( ActionEvent ¢ )
{try {sendData(msgBody.getText()) ; }
catch(IOException exception) {}

}

i
);
bVerln.add(send );

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

public void actionPerformed( ActionEvent ¢ )

{try { //'hangs' 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; %%
//while ((recvData = in.readLine()) != null) /%%
//{rcvText.append(recvData + "\r\n");} %%
/lone more %% line below %%
H

catch(IOException exception) {}

i
i
);
bVerln.add(receive);

bHor.add(bVerln);
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( bVer);
setSize( 425, 200 );
show();
}
private void connectToServer(String host, int port)
{try {
Socket outgoing = new Socket(host, port); /1&&
/& & Remove last line and insert next 2, for 10sec connection timeout
/I Socket outgoing = new Socket(); /1&&
// outgoing.connect(new InetSocketAddress(host, port), 10000);//&&
//outgoing.setSoTimeout(4000); /1%% 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);
H

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.addWindowListener(
new WindowAdapter() {public void windowClosing( WindowEvent ¢ ) {System.exit( 0 );} } );
}
H

Kaowag 1.7. MyTelnet - Anpiovpyia kot ypnomn socket otov client
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Bao avtetonicovpne TOPO pe timeouts TG OVO TEPMTMOELS OVEEEAEYKTNG OVOLOVIG 7OV
gVIOTiCOLLE:

(o) Hepintoon avapovig Yo empefaioon eykatdoTacng KAonG.
Kotaokevdlovpe npdta éva acvvoeto socket kot petd (ntdue pe v pébodo connect v
oVVOEGT 6TV GLYKEKPLUEVN dtevBuvon pall OHmg Kot e TOV TPOSIOPIGHO £vOg 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 €tol ypovikd meptBmpro yuo va épBel 1 emPePainon g ovvdeong. Av avtd dev yivel
EYKOp®G 0eV MEPTOUE GE AMPOCIOPIOTN OVOLOVT] OAAL OMUIOVPYEITOL £VOL OVTIKEIREVO TNG
class SocketTimeoutException mpog mAnpo@opnon oG Kot 10 mpdypappe cvveyilel. Av
EVEPYOMOMGOVHE TOV KMOKO OUUQMOVO HE TIG odnyleg TV oyxoAlov ‘&&°, 101¢
mpoonafdvtag va cuvoeBOILE G AVOTOAPKTO Server, 0ev TEPTOLE G AMELPT AVALLOVY).

(B) Iepintmon avapovig Yo eiEn d&dopévav.
Eivow n mepintmon mov mwape vo dafdacope dedopéva aprydévia oe £va avtikeipevo g class
BufferedReader, pe read (o1dfacua evog yopaktipa) 1 readLine (Sidfacua piog ypoppng).
Avn pébodog

outgoing.setSoTimeout(4000); // waiting for 4sec maximum
€xel kKinBel wpv amd dha avtd ta doPdcpata pog eSacearilet pio ewdomoinom g EKTVONG
Tov timeout ypdvov avapovrg (ne SocketTimeoutException) «oat ocuvvéyion Tov
npoypappotog. Edd tovto yiveron xotd v apyikn eykotdotacn g ovvoeons. Topa
pumopovpe eniong va dPalope dSodoyKEG YPAUUES otV ANy, LéxPL va Bpodie v Kevn.
210 k@owka tov MyTelnet evepyomolodpe TG ypoupée omov vmdpyovv oyola %%’
aKOAOLODVTOG TIG GYETIKEG 0OMNYiES.

SOUTEPACUATIKG TAPOUTNPOVUE TO €ENG OTO TUPUTAVD YOPOKINPIOTIKA TOPASETYLLATO
TPOYPAUULATIGHOV sockets og server kau client:

e Me v Java, o mpoypappatiopds tov sockets etvon 0épa 1-3 ypoppov kmdwo!
AmooTtoA Kou Afym unvopdtov eopoldvetarl pe Tig yevikég apyég tov I/O oty
YADGGO OVTY.

e To avrtikeipevo SocketServer agopd tov server, OnA. avTdV OV dEYETAL KANGELS KOl
opeiler va avtomokplfel oe avtéc. AvtiBeta o client emevepyel amokAeloTikd pe
avtikeipevo Socket.

o  Ymhpyer mévrote Bépa ‘mOAVLTPOYPAUUATIOCUOD’ Yl TOV Server, 10 Omoio oIV
nepintoon g Java emAvetan pe threads.

e  Ymndpyet Oéua elcaymyng timeouts oe OAEC TIG TEPIMTMOELS TOV OVOUEVOUE KATL VO
aeryOel amd v GAAN pepld.

Agv pog amaocyoAel 1o port no tov client. O client dev avapével dnuovpyio vEag cOHVOECNG
amo TV TAELPE TOV SIKTVOV MOOTE va YpeldleTatl va yvopilel mov va TV GUVIEGEL. TNV LepLd
Tov client aoyoAOVUOGTE HOVO LE TO aVTIKEIEVO socket Tov gueic dIMUOVPYNGOLE Kol LEGM
TOV OO0V YPNGLUOTOLOVLE Kot SLYEPLOUAGTE TNV GUVOEST).
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2. lIpooPaon o AwwowkTvokés EQappoyég

Me OTOYEUDOELS YVDOELS Y10, TO TPMTOKOAAO HE TO ONOI0 OvTAmOKpiveTal KAOe yvmoTY|
SLOIKTVAKY EQPOAPUOYN UTOPOVUE va £XOLE Queon TpocPaon oe avt. Ta tpmtékoira avtd
glval HAALOV oAl Kot oYEOOV TAVTO AVTOAAAGGOVY EVKOAMG KOTAVONTH UNVOLOTO KEWEVOL
(text based). ®a dovue o HTTP (HyperText Transfer Protocol) kot To SMTP (Simple Mail
Transport Protocol). Mg 10 mapondve o1kod pog npodypapupo MyTelnet Stapoppdvovpe to text
based pmvopata cav client, énwg kotd mepintwon oroteitor, kot To anoctéAiope cov TCP
data péom tov kovumov SEND. Ta pnvdpata avtd otéAvovior tdve and pia covdoeon TCP
oV €xe1 NN eyKotacTodel pe o Tponyoduevo mhtnpa tov kovpriov CONNECT.

‘Eva anhd meipapa 0o pog neicel. Me to MyTelnet cuvoedpacte oto port 80 onmotovdnmorte
host (www.xyz.com, OnA. € omolovonmote server), 1 oto 8080 av avtdg elval £vag d0evTEPOC
HTTP server péca otov 01KOV LG Vtoloyloty). Metd otédvope cav dedopéva akpBag tnv
ypouuny GET / HTTP/1.0 ot dvo enter, yopic xavéva backspace — dpa mpv cuvdefovpe
kaBapilovpe 10 Keipevo oto mapdbvpo amoctoAng Tov unvopatoc. Aappdvovue micom To
.html keipevo g eloaywykng oeAidag Tov site.

Xmv yevikotepn mepimtwon (mwy. oto pivopo mov Bo kotaokevole €vag browser),
ATOCTEAAETOL £VaL
GET /path_i1otocelioas arov_server HTTP/1.0
av 1101 VILAPYEL GUVOEGT GTOV SErVer WwWw.Xyz.com, 1 aKOUT| IG0JVVALA, oV OV VITAPYEL
GET www.xyz.com/path_iotocerioog otov _server HTTP/1.0.
[Ipémetl va axorovBovv dvo enter, Ta onoia AvTIGTOLYOVV 6 0V0 KEVEG YPOAUUEG: 1| TPOTN elvar
TO ONUAOL HETOED EMKEPOAOAG Kol copotog Tov punvopoatog HTTP kor m devtepn
VIOINADVEL KEVO cdpa unvopatoc. Onwg Ba dodpe, oy nepintwon tov GET, otdnnote
elval TPOG OMOGTOAN TPOG TOV SErver EVIAGGETAL GTNV EMKEPAIDAL.

HTTP (HyperText Transfer Protocol)

‘Evag HTTP server eivar amdd éva ‘unydvnua’ mod avtamokpivetor 6 HTTP punvopata mov
épyovtar amo &vav 1 moAdovg HTTP clients. O client, 6nw¢ o duog pog MyTelnet, avoiyet pia
ovvdeon o€ avtdv oto port 8080. O HTTP server opeirel cuveymg va ‘axovel’” oto port 8080
Kol vou 9€xeTOL TNV KANOT, Onmg 0 dkdg pog EchoServer. v mpdén eivarl amapddexto m
amodoyY| NG TPATING KANONG VL AMOKAEIEL TIG E1GEPYOUEVEG TNOELS £YKATAGTAONG KANONG
emumAéov clients, ondte «dBe coPapds HTTP server mpéner va Bewpeitar cov enéktoon
pdAarov tov ThreadedEchoServer. O client (cuvi0wg cuyypdvemg e v aitnon kinong) {nta
Kkt (request), w.y. pe to unvopa GET, 6nog napandve. O HTTP server amavid Betuicd 1
apvnTikd (response) Kot omoivel amd v peptd tov v TCP obvdeon. Ze avtd 1o enimedo,
OMOL TEAELDVOVY £0M — eV UEVEL TIMOTA Yo TO LEALOV, Y10l TOVTO Kol TO Tp®wTOKoAo HTTP
(oxeddv amoKAEIoTIKA 1 ofuepa ypnoiponoovuevn version 1.1) avagépetor cav stateless.
Tobto t0 Kbével koL TOAD OomAd, av emmALov mPocHBEicovpe OTL OAOL TO. OVTOAAAGOOUEV
pnvopata gtvor oe popen keyévov. Eedcov dev vdpyouv KaTaoTAGELS 0EV VIAPYOLV Kol
EKKPEUOTNTEG OO TO TOPEABOV Kat kABe unvopa amottel pio, 1o ToAL, arndvinon. Ta kopla
HTTP pnvopata eivar ta  GET ot POST  (punvdpata request) xabdg kot 10 pmvopo
andkpilong (response).
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Me 1o pqvopo GET {nreiton pio oedida. Av o host kot 1o port £xovv 1om kabopiobel pe v
GUVOEDT], AMOUEVEL O EVIOMIGUOG NG GeAldaG HEG GTOV  server Kofmg Kot 1 evOeyOUeEVT
GUVOTOGTOAT OPIOUEVOV TOPOUETPOV TTov Bo KaBodnynoovy Tov server otnv €mAoyn M
dapdpemon g katd tig embupieg Tov client. OAa avtd dwomcsTOVOVTUL YPAPOVTOS GE Evay

browser v emAoym
http://www.cn.ntua.gr/index.php?option=com_content&task=blogcategory&id=71&Itemid=62&lang=cl
N omnoio eumepieyel OAa T dedopéva Y vo yiver m ovvdeon TCP ko va opisBodv ot

mopdpetpot g aitmong péow HTTP. Xvykekpyuéva

e gueig (o client) emiéyope oav host to cn.ntua.gr kot éppeca 1o port 80 pe 10 Tpdhepa
WWW OV DTTOONAMVEL TO TPOTOKOAAO

e cvronilope Vv ceAida index.php (1 enéktacn.php dnidvel cerida teyvoroyioag PHP —
oAAG avTo givan BEpa Tov host)

e ovvamootéAloue pe 1o GET 11 mapapétpoug e to ovopoata option, task, id, Itemid,
lang xon avtictoyya (Letd and ‘=) 11 TYwég com_content, blogcategory, 71, 62, el

Evolhoxtucd, pmopodue va cvvdegBovpe pe to MyTelnet (] axoun wou pe telnet) oto
cn.ntua.gr, port 80 kol KatoOmy vo oteidovpe (og pia ypopuun, omio kevd petd 1o GET wat
mpwv to HTTP/1.0, mé yopic kavéva dAro yapaxtipa, backspace, KAn):

GET /index.php?option=com_content&task=blogcategory&id=71&Itemid=62&lang=el HTTP/1.0
axorovBovpevo amd dvo enter

Kot ta dvo mepiéyovv axkpiBdg v id1a minpogopio Kot TpokaAohv TNV OTOGTOAN THG® TV
Oy dedopévov. Ov mopduetpor cvvtdooovtol, petd éva ‘?°, oav (evyn name/value
Swyoplopeva petaly toug pe ‘&’. AmootéAloviar povo areapduntikd cvppora. To kevo
ovpPoriletan pe ‘+’ ko kdbe aAlog yopoakmpag pe tov Kodwka ASCII petd and %, m.y. M
mapapetpog FullName pe v myun mg ‘M. Smith’ otéhvetan cav (2e eivor to ASCII g
te)lelag o€ hex)
FullName =M%2e+Smith

Eidape Aowodv 011 610 onueio avtd 1 d0vAEld ToL browser dev SAPEPEL GO OVTHV OV
emrelel 0 kddkag tov MyTelnet. Oha kataAyovv oe pia odvdeon oto eninedo TCP, onv
arootoA tov pnvopatog GET tov HTTP kot ommv Ayn m¢ andvinong HTTP (HTTP
response). To pnvopo GET amoteAeiton povo and emkeparida, g onoiag 1o téAog opileton
LE L0 DTTOYPEDTIKN KEVT] YPOLLLT. ZoV amokpion Aapupdvetor oty mepintmon enttvyiog (OAa
myov KoAd ko aveupédn n {ntoduevn 16toceAon)

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=2803d11cfc3939a0ce58710fdcb36c07; 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

Connection: close
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Content-Type: text/html

- kevi] ypouun kot axoAovlei n Tpog mwopovoioon ceAido—
<?xml version="1.0" encoding="is0-8859-7"?><!DOCTYPE html PUBLIC "-//W3C//DTD XH
TML 1.0 Transitional//EN" "http://www.w7.org/TR/xhtm11/DTD/xhtml1-transitional.d
td">
<html xmlns="http://www.w7.0rg/1999/xhtml">
<head>
<meta http-equiv="Content-Type" content="text/html; charset=iso-8859-7" />
<title>laec?iaoa - Computer Networks Laboratory</title>

<meta name="description" ¢

ontent=",,,,..,,CN - Computer Networks Laboratory" />
<meta name="keywords" cont
ent=",,,.,,,,,computer networks, lab, laboratory, ntua, iccs" />
vereeneee KA, KATC

Xyqpa 2.1. Mivopa andkpiong oe GET (emtvyia — k®d. 200 OK oty emke@aiidon)

O browser avtilapupdveTor TV YAOGGO TOV COUNTOS TOL HUNVOHOTOG omdkplong (cuvnbmg
html 1} xml 6mwg €dd) kol v mapovoidlel mpaia, Tpdyua To onoio PePfaing advvatel va
Kkévelr 1o MyTelnet, 1 10 command window. Xmv mepintwon amotvyiog (oto GET, avti
/index.php ypaeope v avdmapktn cerida /index1.php), n andkpion eivon wdAr pio cerida
html, pe tomomomuévn OU®G TNV TAPOLGIACT] TNG AMOTLYING OVEVPESNG LE TOV KMOKO NG
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
- kevy ypouun koi oxoiovBetl kobapn 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. Miyvopa arotvyiog oe GET (‘404 Not Found’ otnv emikepaiidon)

Téhog ag dovpe ko o GET mov amostéhietar and évav mpayuatikd browser (IES). ITéda
Eyope POVO emkePOAOn akoAovBoduevn amd pio Kev YPOUUN, 1 EMKEQAAIdN OLMG TOPO
TEPEYEL KOl GAAEG TANPOPOPIEG TOV £YOVV v KAVOLV pE NG dLVOTOTNTEG Tapovsiaong /
enefepyaoiag mov YL 0 CLYKEKPIUEVOS browser, KA.
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GET /index.html HTTP/1.1 /1 KaAoOpe Kamolov server Tomikd (localhost)
Accept: image/gif, image/x-xbitmap, image/jpeg, ..., application/msword, */*

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

Accept-Encoding: gzip, deflate

If-Modified-Since: Mon, 13 Dec 2004 01:06:43 GMT // oteihe pov pdvov av €xelg aAlayn Hetd ond...
User-Agent: Mozilla/4.0 (compatible: MSIE 6.0; Windows NT 5.1; SV1)

Host: localhost: 8080

Connection: Keep-Alive // petd v amootoA amdxkpione, MHN wieiceig v ovvdeon TCP
- KeVI ypoiun —

Yympo 2.7. Mivopa GET aroosteAldpevo amd mpoypotikod browser

To mapamdve pvopa to gldape pésm tov tpoypdupatoc TCP Monitor, wov e€nyeitol oy
EMOLEVT] TAPAYPAPO.

Me to ppvopa POST o client dev otéivel povo emkeparida, oArd kot cope (body)
unvopatog. Avtd pmopet va givar ocovonmote peydro. ‘Etor petald tov dAhov, to pijvopa
POST emver mepropiopovg peyictov pnkovg mod eviote tifeviar yio 1o péyebog piog
emke@aridog tov HTTP kot mov avaxdrtovy oty nepintmon tov GET.

To oopa tov POST ekteivetanr cOpUQ®VA LE TO UINKOG TOV, TOV ONAMVETOL LE TO VITOYPEDTIKO
Content-Length: ... medio g emkepoaridac. H mpodm ypappn g emkepaAidag mepiéyet
vroypewtikd 10 medio Content-Type: type, omov type ocvvifwg text/plain 1 text/html 7
application/octet-stream 1 application/x-www-form-urlencoded. Onwcoénmote 10 PRvopa
POST, &lvat 1o evoetkvooevo yia v amooToAn dedopuévmv and tov client otov server. ‘Etot
‘avePdlope’ war otooerideg (ypappéves oe html, dmA. Content-Type: text/html) v
‘Onuocievon’ oe £vav 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: 1s0-8859-1,* utf-8

Content-Length: the counted number of characters in the body
Cookie: orangemilano=192218887821987

- Kev ypoppm —
Mnvoua (7). TEPIEYOUEVO 10TOGELIOAS TPOS OVAPTHGH)

Xympo 2.4. Mrvopa POST

IIpwv oteirer o client oroodnmote uvopa POST, npénet mpadta 10 oopa (body) tov va £xet
mpog anobnkevbel oe kanowo buffer, dote va vroroyiohel to pnkog tov.

Eidape 1o mpotokoiro HTTP kot 11g dradikacieg AMyng Kot EKTOUTNG TOV UNVOUATOV TOV
GET xar POST. Yndapyovv emmAéov punvopata pkpdtepng onuaociog, onog to HEAD (o
client {ntd poévo 115 emKePaAideg oerldwv otov server) kot o DELETE (o client {ntd v
dwypapn oeMowv otov server). To TL kévovv, M UTOPOOHV VO KAVOLV Ol OLAPOPES
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OPYLTEKTOVIKEG oToV server pe Baon 1o mpwtokoiro HTTP, amotelel avrikeipevo Egxmptotd
oy oyetiletarl pe T SAPopeg eMKPATOVGES TEXVOLOYieg (servlets, Active Server Pages —
ASP, Java Server Pages - JSP, Common Gateway Interface - CGI, Hypertext Preprocessor -
PHP, «Am). Mepwég Ba yvopicovpe mo kdtm. Emiong péver va e&nynbet nog to HTTP
HETOQEPEL TANPOPOPLa, M OTOl0 KT apynV 0V OMOTEAEITOL ATTO YOPAKTNPES, OTMG Y. Lio
€OV

HapaxorovOnon Mnyvopatov pe TCP Monitor

IV TPONYOVUEVT] KOl OTIG EMOUEVEG EVOTNTEG UTOPOVUE Vo TTapakorlovdnoope to oo Ta
unvopata Tod petaeépovtar PLetaly client ko server. v mAevpd tov client eykabictodpe
évav ‘TCP Monitor’ cOUQ®VA LE TO TAPOKATO ZyMqua 2.5.

H pévn petatponn mov yperdleton o0tav mapepfdiretor o TCP Monitor givat o client vo piAd
oe awtoév (oto ‘Listen Port# 8081) war avtdg va pidd oe omowovonmote server (‘Target
HostName’, ota mapadeiypotd pag 0étope ‘localhost’) ko O0pa avtod (“Target Port#’). v
avtifetn devBvvon cvpPaivouv Ta avdioya: o server amavtd Kot 1 omdvnor, tptv enoobel
otov client, mepvd péco oamd tov TCP Monitor. O server eivar tedeimwg ovdétepog Kot
avumoyinotog yio v mapepfoin tov TCP Monitor. Xtov client, n Lovn amattovpévn ahiaym
glval va unv wdd otov server aAAd otov TCP Monitor. O TCP Monitor gvepyonoteitan (amd
1o directory Tov client) pe v evioln
java org.apache.axis.utils.tcpmon

[Tepvape ta mapamdve ovaeepBévia otoryeion 610 TPdTO TapdBvpo mov avoiyel (Admin),
motdpe Add kon epgaviCetor véo tab pe 1o emdeyév Port #. Agpnvovtog v dadikacio Tov
TCP Monitor va 1tpéyel, €yope TOPA TV ‘QOTOYpaeia’ OA®V TOV UNVOUATOV 7OV
dloKtvovvtaL.
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Target Port# |

‘ Client L » TCP I Server

................... Monitor |¢----------

|

| from
from ' server to
Shows Messages: client v client
to server

Yympoa 2.5, TlapepPoin ko dievbivveeigc TCP Monitor

Mmnopovpe topo vo. eTaVOAEPOLE TO TAPUTAVE® TOPAEOEYILO KOL VO QOVUE TO TPOLYLOTIKA
HTTP maxéta mov avtailidosoviat. Oa éyope tpia avorktd mapdBvpa (command windows),
v tov client, yia tov TCP Monitor kot yio Tov server.

SMTP (Simple Mail Transport Protocol - RFC 821)

‘Evacg SMTP server etvar amAd éva ‘unydvnuo’ mod avtarokpivetor o SMTP punvopota mov
gpyovron amod évav 1 moAlovg SMTP clients. O client, 6mwg o dikdg poag MyTelnet, avoiyet pia
ovuvdeon o€ avtdv oto port 25. O SMTP server opeilel cuveydg va ‘axodel’ oto port 25 Kot
va déxetan v kKAnom, o0nmg o dwkdg pog EchoServer. Xuvdeopaocte Aowmdv €0d PEGHO TOL
MyTelnet otov SMTP server (m.y. theseas.ntua.gr), ypaQoue TO0 TOPOKAT® KEIPUEVO KOl TO
amoctélhope motovtog SEND:

HELO <amootéllwv host> (otionmote kou av ypayoue, exiatpépetl v IP dievBovon pog)
MAIL FROM: <email address omootoréwc>

RCPT TO: <email address mopotnmtn>

DATA

<70 Keiuevo tov email — ue enter (“ \r\n”) o1oywpilovror ot ypouuég)>

. <- vToypEWTIKY TEAETO>

QUIT

Awpalovtag ypouun mpog Ypouun to pnvopo avtd, évag SMTP server (koatdAAnio
AVETTUYUEVOC pe Bdomn tov dikd pag ThreadedEchoserver) avtilappdveton ta empuépovg medio
Kot TPATTEL avoAdyms. [dtntépmg onueidvore o TpodTo mov Ppicketl 1o TéAoC. Agv Pacileton
0TO UNKOG TV oedopévav omwg cidape oto HTTP, oddd mepuéver ypoppr pe pio
pepovouévn tedeio. Me 10 ‘QUIT’ dwkdmteton 1 odvdeon pe tov SMTP server. To
npotdékoAro SMTP Bacileron Aowmdv otov doympiopd ypapuwv (line oriented). Oempntikd
dev evduopépel Tov SMTP server amd moiov client katépBace to unvopa. To 1610 To pyvopa
SMTP é&yet 6An Vv amoutodpevn mAnpogopio (LOVIEAO TaYLOPOUIKNG VINPeciog). Oa
mpowbnoet Aowmdv avtd T0 pnvopa email mopanépa, pe TEMKN KAtdAnEn oTov TOPOANTTY).
Evdiauecor koppor SMTP 6Oétovv oty emkepoAida emmAéov mANpoeopio. Yoo Tnv
akolovbeicaca dwdpoun. EEnynoape €0d t0 TPOTOKOAAO NG OapyLKNG Topdooons Tov
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‘ypéupatoc’ oto ‘Toyvopopeio’ kot oyt To Alyo mo TOAVTAOKO TPMOTOKOALO TPOodONGTG TV
“YPOUUATOV’ avapesa ot “Tayvopopkd ypaeesio’. Onwg PAémope umopovue vo oteilope
email o€ omolovonmote amd omotovonmote! Tty mPAEn OUmC onuepo TAEOV KOTE TNV
Stadpopn epapproloviat ot OO Kot EKTEWVOUEVES TOMTIKEG ac@dAetlag (antiSPAM k).

Awapopa.

Half-close yio AfjA®mon Teppotiopov Aitnong

Eidape v amokielotikn ypnomn tov request / response povtédov. O client auteiton (request)
Kot o server amokpiveton (response). TiBetor dpwg to BEpa Tov DG avTIAapPaveTol o server
o¥ teewmvel M aitnon. [ap” 6Ao mov emdidEape va avayovpe to mivta o€ yevikd I/O, ed®
vrapyel TPOPANua: 6tav ypdooue oe éva apyeio, yvopilope mov givor To TEAOG Kot EXOUE
eueig v e€ovoia va KAeioope To apyeio HeTd TV €yypapn OA®V TV dESOUEVOV, EPOGOV OEV
wepuévoope Kopio omdkpion. Xtnv diktvakn mepintmon mpémel o server vo yvopilel 6t o
client tekeimoe pe v aitnon, yopig dpmg vo éxel kKAelobel n ovvdeon TCP, kabocov avtn
ypewaletarl yio v anokpion. Zto HTTP ko SMTP &ldape 11 oyetikég te)viKég AoELS
(1K0¢, To oNUAdL TEAOVG OVTIGTOLYN). TNV YEVIKN TEPIMTOGON 1 AVOT £YKELTAL GTO AEYOUEVO
half-close: o client ‘kAeivel’ v katebBvvon ‘client mpog server’ Kot HEVEL aKOUN OAVOIKTN 1|
‘server mpog client’ yia va pmopécel vo oTeiAEL 0 server Vv andkpion. Xtov client £yope

writer.print(. . .); /IteMko ypayo otov buffer e£6d0v
writer.flush(); //TEMKN OMOGTOAN - OVOYKAGTIKG dogtacpa Tov buffer
socket.shutdownOutput(); //half-close

eVO 0 server ypnotponolel Katomy v néboodo close(), Ommg Exope oM o€t

MIME ywo Anooto)rég TEpav Tov AThov Keypnévov

Me to MIME (Multipurpose Internet Mail Extensions), 10 omoio «kotagevyel oTnv
kodwonmoinon Base64, umopovpe va petatpéyope oe ‘ASCID omoadnmote akolovdio
axepaiov oktddwv (bytes). Ta bits piog oakoAovBia 3 tétoiwv oktddwv (3*8=24 bits)
yopitoviar oe 4 eEadec (4%6=24 bits). Kabe e£ada amewovileton og évav and tovg 2°=64
yopaxtnpeg ‘ASCII” tov mapaxkdto wivaka. Otav n akolovBia pag dev €xel aképon v
tedevtaio 24000 Tov bits, tote KatoAnyel ite pe pia 8ada gite pe pio 16ada - eipacte wovol
v byte, oyt v bit alignement tng mAnpogopiag!. Téte n kwdwonoinon Base64 mpocHitet
010 T€A0G ‘=" N ‘== avticTolya.

private static char[] toBase64 = // 64 chars:'A'-'Z','a'-'Z",'0' - '9', then '+', "/
{
IAI, |Bl, |C|’ IDI, VEI, |F|’ VGV’ IHI, 1:[1’ VJI’ |K|’ ILI’ 'M', INI, |O|’ lPl’ IQV’ VRI’ VSI’ VTI’ VUl’ IVI, |W|’ IXI’
'Y', YZ!, 'a', YbY’ YC!’ !d!’ !el’ lf’ lgl’ lhl’ 'iV’ 'jY’ !k!, 'l', !m!, !n!’ YOI’ lpl’ lq!’ !rl’ !SY’ YtY’ YuY’ YVY’ 'W!’ !X!’ ly!’ IZ!’
|O|’ |1|’ |2|’ |3|’ 141’ 151’ 161’ 171’ 181’ 191’ 1_’_'5 l/'
35

Yymqpa 2.6. ITivakag yio koducoroinorn Base64
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AoV yivel n Tapamdve ameikovion otéAvovtal TAEov (ot maparave) yapoktipes ‘ASCIT,
éxootog pe 7 bit. Ztov déktn ocvpPaivouv ta avtiotpoea. To MIME eivat, mépav amd Tig
OIKTLOKEG EPOPHOYES, EVPEMG SLUOEOOUEVO, YEVIKNG YPNOEMS TPOTOKOAA0. Koddyaue €00
NV OLVOTOTNTO OTOGTOANG OTMOLNGONTOTE GAANG TPOTOYEVOVG TANPOQOpiag oy Eepelyel
oo TNV akoAoLOia YopaKTNPWV, TT.X. HOG EKOVOC.

3. lpoypoppotiopnog oe Emine6o URL

Eidape mopamdveo to KOwvd YOpoKTNPIOTIKA TOV TPOYPUUUATIGHOD  EPOUPUOYOV OTW®S TO
HTTP ko1 SMTP. Avtd enekteivovtotl Kot 6 GAAEG EQapproyEG Tov dev yvopioape, w.y. FTP
(File Tranport Protocol). Kevipwkd onueio eivor 1o mpoTtOKOALO, O SErver Tpog ToV Omoiov
amevBbveton o client, to port (B0pa) kol evdeyopévmg 0 CLYKEKPUEVOG oTdYog  (To
OTOKAAOVLEVO Tesources) HEGO oty epapuoy (T.y. n ceAida mov Béloue va KateBdoope
amd Tov server) — tovTo Ogv apopd 0 SMTP. EmmAéov 6Aa cuviehovvtal pe v idta yprion
tov sockets, péow TCP. Oha avtd cvvieAoOV 61O Vo OpUAGOTOMO0VV TO TAPATAVED GE KATL
eviaio Yopw amd v évvolo tov URL (Uniform Resource Locator). Ot oyetucég classes mov
npoceépel M Java dev mepropilovionr otnv ypnomn evog evtomioth €vOg GTOYOL UECH GTO
dwdiktvo (locator). Ileptiapfdvovv kor Vv omdknon g TANpoeopiag amd / ypnon
VIANPEGIO TOV server e OAN 000 KAVOLLE TOPaTave e TNV dtayeipion Kot ypromn sockets. Apa
oVolLoTIKG B dovpe epimov ta 1010, OAAG GE AVATEPO Kol ATAOVGTEPO TPOYPOUUATIGTIKA
eminedo.

Yav TumKN Aowov mepintmon, Katackevalope €vo ovtikeipevo g class URL ko petd
avoiyovpe (néBodog openStream g class URL) pia avotépov emmédov cvvdeon. Tovto dev
pog emotpépel mAéov €va socket, oAAG éva avtikeipevo g class InputStream, an” dmov
anmhd dwopdlovpie To 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 tapoamdve gvkorieg meplopilovrol Kupimg oV AVTIANGN TANPOPOPLOV
Ao To S10d1KTLO KOl OEV AUPOPOVY OTTOLUONTOTE SLOOIKTVOKT EPOPLLOYT.

Aw@opomnoinon petacd URIs, URLs kot URNs

To URI (Uniform Resource Identifier) cav yevikdtepm €vvota (oxt Opmg oav KAAGT — TOTEPOC
otV KAnpovopikotnta g Java), mepiiapfavel tig meputtoocelg tov URL (Uniform Resource
Locator) mov gidape mapoamdveo, orrd kot o URN (Uniform Resource Name). Eniong to URI
kabopilel poévov 610 O avapepouacte o€ Evav moOpo (otdyY0, resource - URI reference) ko
dev €yl Aettovpyikég dvvatotnteg (OMA. nehodovg) yio v mpdofacn oe avtdv, dmwg eidape
TAPOTAV®. ALTVTOUEVO OAM®DG: 1) TOAVTAOKOTNTO TG CUVTAENG TOV AVAPOPDY GE TOPOLS
onuovpynoe v avaykn n class URI va acyoleitar pe v ovopatoroyio tnv idwa, dote va
dtevkoAvvetan 1 class URL oty k8" avtd npdsPact. To URI givon évag yevikdg 6pog yia
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ovopata Kot d1evfuvoelg datvmpéva oe Lopen| text (ko Oyl m.y. o popen binary). To URL
etvar éva ohvoro ekppdoewv URI mov mepiéyovv tov dpeco tpdno mpodcPfacng péow Internet.
HEekvavrtag omd pepikd mopadetypatoa URL, 0mog

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

aAla ko file:///d:/somefolder/ ... (apyeio oto localhost)

katoadoPaivoope v avéykn 1 class URI va opiletl Tov cuvtoktikd kavova
[scheme:]schemeSpecificPart[#fragment]

pe mpooarpetikd media ([]) ko 1o ‘# va koatéyel v 0éon npokabopiopuéveov cuuBorov (T.y.
‘P, +°, kim). EmmAéov o€ éva Tpoypappatiotikd TepBaAiov umopolE Yo S1evkOALVOT| va
opifope to URI oyetcd: dtav 1o medio ‘scheme:’ vmapyel, amoxorodpue to URI andivtov
(absolute), aAMac sivor oyetikd (relative). Otav, dnwg oty tpity mhve mepintmon, To
schemeSpecificPart dev mepthappdvet /°, 1d1e koieiton nudapaveg (opaque). ‘Eva andAivto
Kot pun-nudwapavég (absolute non-opaque) URI, 1 éva oyetikd URI givon mavto epapyko,

.Y

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

TPAyHO avVOUEVOUEVO, £POGOV KIvouuedo mPog GLYKEKPIUEVT OladIKTVAKY dlevBuvor, Kot
Katom otV epapyia apycodémong péoa oe avtv. Télog To fragment £xel onuacio povo
Héca oTO TAIGLO TOV GUYKEKPIULEVOL TTOPOV Kol OEV APOPA TNV dodKaGio EVIOTICUOD TOV
TOPOL AW TOV.

e avaioyio pe To Topamave gival kot ot péBodot mov datiBevion oty class URL Amd v
plo pog emrpénetor 1 ovvleon TEToIwV dOUdV amd Ta €mi PEPOVG, N 6ldovtag £TOUO TO
OETKO string

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

Kot omd TV GAAN pio TAovola emdoyn getXyz, pog emTpEnEl va TAPOLUE TO €L UEPOLG
(getPath, getPort, getFragment, getScheme) an6 to mAnpeg URI. TéAlog, yia va dodpe kot tnv
ovoyétion, 1 myURLtoURL() emotpépet éva avtikeipevo tng class URL kotackevaopuévo
ano 1o avtikeipevo myURI tng class URI.

Avtinon [IAnpogopiog awé Web Server pe URLConnection

Enmavepyopevor amoxierotikd oto HTTP, efetdlovpe mdAr tnv mepintwon Aavtinong
mAnpogopiag and évav web sever. Avti g yvootdv yivetar péow tov unvopatog GET, to
omoio Opmg €0 Ba KaTAoKELALOUE TPOYPUUUOTIOTIKA KOl Ol GLVIACGOVTIOS ‘e TO XEPL
OAOKANPO TO Uvuua, OTmG Tptv. Me avAAOYO TPOYPOUUOTIOTIKG TPOTO, Ba ovahhope Kot TO
pvopo andxpiong (HTTP response) mov Ba pog €pbet and tov (web) server. Ilpog tovto
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owatiBeton m class URLConnection pe mepiocotepeg dvvatotreg omd v class URL. Kapia
€K TV VO dgv tvar amdyovog TG GAANG, Kot ot Vo amoppéovy an’ gubeiag amd v class
Object. Epdcov Ola ta amottodueva Yoo TV ocvvoeon otoyeio eldape 0Tt mepriapBdvovrol
oto url, Tt mepyévoovpe €d® emi mAEov amd To mopddsrypoto mov deifape mapoamdvo; H
amavTnon etvatl 6t TOPO SOUOPPOVOVLE TPOYPUUUATIOTIKA TNV EMKEPAAION TOV UNVOLOTOG
GET «xabhg xor 11 ovvOnkeg vrd 11g omoieg avt 0o amootarel amd tov client. H
Stopdpemwon avt) KoatevBover kot Tov web sever oe 1dwitepn Yoo to ekdotote GET
ocoumeprpopd mpwv amokpidel. To 110 B cvpPel kKon pe ™V emkeparido g amdKplong, ond
Vv omoia Ba AvTAOVUE TPOYPOUUUOTIOTIKA, OTL GTOLXEID EVOEYXOUEVMG Hag evOlapEPeL. TELOGC
10 ocoOpo ¢ amdkpong Ba pog dSwrifetor péow InputStream, ond. Ba e&ioobtan pe to
Sapaocpa evog apyeiov. Ta Prjpata piog tétolag dadikaciog oy TAevpd pog (client) givou:

(o) Avorypo (mpogtolpacio) Tng cVVIECNG LUE

URLConnection mycon = url.openConnection();
an’ OTov amokTmpe To ovtikeipevo mycon g Class URLConnection. And €dm ko mépa Ha
amevBuvopeda 6e aVTO Yo To TEPUTEP®.

(B) KaBopiopdg twv cuvinkmv g obvoeong (request properties) pe pebdoovg cav tig

setDolnput (tue); /I avt6 true kot 1o endpevo false mpokeévov yio GET

setDoOutput(false); /I onuaiver amootoly GET «ou 6yt POST !!

setlfModifiedSince; /I evdlopépel mAnpogopia Povo va oAlote Letd omo ..

setUseCaches; /I eEétaoe mpdta mBavn TAnpopopia o€ cache tov browser
setAllowUserInteraction; // evdiapépet povov yia applets (SikodpLOTE TOVG)

setRequestProperty; /I epeavice mpdTa d1dAoyo Yo username, password - 6T do0el Tomobeteitan

/I m.y. oto ftp://username:password@ftp.yourserver.com/pub/file.txt

(kéBe pio amd TIg Mapomdve kaleitor cav mycon. Xyz() — ol TAPAUETPOL OV QOivOvTOL
nopanive). Okeg avtég ot péBodol HBa dtapopemdcovy KatdAinio v emkepaiida tov GET
nov (evdgyopévmg!) Ba amootarel aAld Oyt poévov avto. Ilpocdiopilovv emiong 1016t TEG OTAL
o000 akpa wpwv yiver | ovvoeon. [Na mapddetypa 1 ovvdoeon (kAdon URLConnection, BA. (y)
AUECMG TOPAKATO) KoTAoKeLAlel Tavta éva input stream yio va dtofdlope cav client and
TOV server aAAQ Oyt ko £vo output stream. Otov Aowutd BeAncope ot enOUEVN TOPBEYPOUPO VO
AVOPTNOOVUE TANPOQOPic GTOV  server, TPEMEL TPOTO vao KaAéoope v péBodo
mycon.setDoOutput(true), amod T1g Tapandvo.

(v) Kab’ avtd cvvoeon pe

mycon.connect();
omoTe yiveton m oOVOEST 6To €minedo Tov socket aAAd KOl PE TOV GUYKEKPIUEVO SErver Kot
amootérietar to GET. Av 6ha mdve Kard, AapPaveton micw otov client to pvopa e HTTP
response, To 0moio kot e&£eTdleTon TOPAKAT® TAA HEG® PHeBOOWV TOV AVTIKEUEVOL mycon.

(0) E&étaon g mAnpopopiog otV EXKEPAAON TOV EMEGTPAPT (EMKEPAAOA TOV UNVOLOTOG
amokpiong - HTTP response) pe pebddovg oav

getContentType, getContentLength, getContentEncoding, getDate, getExpiration, getLastModified

Kot wéhm, kabe pio tic mapomdve koieitor cav mycon.Xyz(). H onuacio tovg givon Atyo-
TOAD TPOPAVIG, OV TIG TOPAPAAOLE LE TNV TANPOPOPIN TOV EMGTPEPETOL GTNV EMKEPAAION
g HTTP response. I'evikddtepa ot getHeaderFieldKey(n) wou getHeaderField(n)
EMOTPEPOLV TO GVOLO KO TV TIUT TOV N—CTOV TEGIOVL TNG EMKEPAAIDNG, TAVTA Gav KEILEVO
(String). Av t€to1a dev vtapyovy emoTpépetal ‘null’.

(e) mpoécPaocn oy emotpepdpevn minpogopia (body g amdkpiong = ‘requested resource
data’) pe getInputStream.

19 and 141



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

String line;

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

{

process line

}

210 teAko Prpo (€) to InputStream sivor axpifdg avtd mod emotpépeton pe v PEBodo
openStream g URL class. Ilpdyupott anidg mpocBécape €dd 1dwaitepa yio to HTTP
evoldpeca Prpata yioo KoAOTepo EAgyY0 TOL wWebserver, Tavta péoa 610 TpwtoKoAio HTTP.
H m\éov xowotumm dwdwkacio yuu évav client cav amdppola tov PAuatoc (y) eivon m
napovcioon piag emotpapesiong oedidog .html (nepintwon web browsing). Oa ddcovpe pdévo
&va, YapoKTNPLOTIKO mopdoetypo, KafOcov ot duvatdTNTES Kol TEPUTMGELS E€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 urlName;

urlName = args[0];

URL url = new URL(urlName);

URLConnection mycon = url.openConnection();

mycon.connect();

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

// 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.println("----- Showing the getMethods of the mycon obj ----- ";
System.out.println("getContentType: " + mycon.getContentType());
System.out.println("getContentLength: " + mycon.getContentLength());
System.out.println("getContentEncoding: " + mycon.getContentEncoding());
System.out.println("getDate: " + mycon.getDate());
System.out.println("getExpiration: " + mycon.getExpiration());
System.out.println("getLastModifed: " + mycon.getLastModified());
System.out.println("---------- ");

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.println(line); n++; }
if (line != null) System.out.println(". . .");
} catch (IOException exception) { exception.printStackTrace(); }
H
}

Kodwag 3.1. Awayeipion tov GET péow URLConnection

Aoxipdlope tov mapomdve kdowa didovtog to emtBountd URL otnv command line, m.y.
java GETwithURL "file:///d:/.../..." (mepinmtmon Tomkov apyeiov)
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Yav yn TAnpoeopiag dokpalovpe omoladnrote and Tig nepurtwcel URL, mov yvopicapue
mo6 nave (http:, ftp:, file:). Me to mapamdve TPOYPOLLLE TUTDOVOVUE TPAOTO To, TEdiR (Gvopa
KOl T NG EMKEQPAAIOOG TOV UNVOUATOG OV EMIOTPEQPETAL, WETO €EAyole eMAEYUEVN
TNpoeopio. amd TNV EMKEPOAIdN Kot TELOG TUTMOVOVUE TIG TPMTEG OEKO YPOUUES TOV
oopatog. Otonmote eivon keipevo (text) epeaviCeton yowpic mpopfinuo. Me to mapoamndved
onueio (B) dev aoyorovpaote. Aev yperaletar £d® (oto GET), kabBdcov ot Tipég mov BETovv
ta setDolnput (tue) ko setDoOutput(false) eivor 1om wavta Paiuéveg otov client cov default.
Awpopetikn gtvon n kotdotaon pe to POST, 1o omoio tdpa Ba e&etdoopie.

Amnoctoin IIAnpogopiog e Web Server pe URLConnection

Ag d00E MG d1POPOTOLOVVTAL T TAPATAVE®, OTOV OEV GTEAVOUE GTOV SErver TopaUETPOVS
péco GET mpokeyévou va pog amavinoel KatdAinia, aAld dwn pog mAnpoeopia. Otav n
TAnpogopia mov mpémel vo amootarel otov (web) server elvarl ektetapévn, €0t KOl OTNV
popen moAhov (evymv name/value pairs, katapgvyope oto unvope POST. H minpogopia
0LTH OEV EVOOUATMOVETOL OTNV EMKEPOUAMOa cav poéktaon tov URL 6mwg oto GET, aAld
amotelel To O Tov punvopatos. Ta Prpata tdpa oty mAevpd pog (client) sivo:

(a0) Avorypo (mpogtotpacio) TG GHVIESTG LE

URLConnection mycon = url.openConnection();
an’ 6mov amokTdpe To avtikeipevo mycon ¢ Class URLConnection. Ao €0d kot mépa Oa
amevBuvopueda e aVTO Y10 TO TEPOULTEP®

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

mycon.setDoOutput(true);
Tovto mpaxtikd onuaivel 0Tt Ba otoAel kor copa amd tov client, To omoio Oa mpémetl va
dwPdoet o server. To copo owtd Tpémel va ypapel otnv mAevpd tov client oe éva output
stream. H moapandvo pébodog kdvel duvatd to emduevo Prpa.

(y) Amd 1o avtikeipevo mycon AapBdvope pio pony €£660vV Yo Vo ATOGTEIAOVLE TOL OEOOUEVAL
pag. [poxeévov va oteihope keipevo, xelpllopacte avtqv v pon cav PrintWriter:
PrintWriter out = new PrintWriter(mycon.getOutputStream());

(0) ZtéAvope ta dedopéva cav namel=valuel &name2=value2 & xox

out.print(namel + "=" 4+ URLEncoder.encode(valuel) + "&");

out.print(name2 + "=" + URLEncoder.encode(value2));
Ta mopoamdve Bo ATOTEAEGOVV TO GO TOV UNVOUATOG, LETE amd pio KEV] YPouU KAT® ord
mv emkepoaAido tov POST. Emiong, 1o punvopa dev pmopet va @Uyel mptv cuumAnpwbet
amofnkevpévo oto avtikeipevo out, KaBdcoV TpEmeL TPMTO v VITOAOYIGHEL Ko ToToBeTNOel
OTNV EMKEPOAON TO KOG TOV GMOUATOG.

(e) Téhog K)elvope To output stream (O TV cvvdeon!) pe
out.close();

Kot avapévope v omokpion, v omoia dwPalope akpPog 6mwg mpw (Pua (g)). H
amOKPIoN OLTH OLCLUCTIK( LOG EVNUEPADVEL OV 1 TANPoPopian EANGON KavoviKA amd TV
HePdL Tov server. Xto mapondve onueio (8) kaAvyape TV TEPITTOON OOV TO COO TOV
unvopatog etvon pion oAAniovyio Cevydv name/value. Avti eivon ) Tomikn mepintwon otav
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amavtipe o€ pio ‘eopua’ mov €xel Anebet mponyovuévag, katd mhoo mhavotto pe GET.
Oeg o1 amavTioelc/emAoyEg oG GVYKEVIPOVOVTOL cav Tétota (ebyn (6vopa TapapéTpou Kot
TIUN TTOV TANKTPOAOYNGOLE YLl OVTN) KOl ATOTEAOVV TO oMU Tov pnvopatog POST. Alkn
nepintwon ypnong tov POST eivor 6tav otédvope mepleydpevo (1I6ToceAd Yoo avapTnomn)
otov web server.

["a va dovpe Kot TIG dV0 TEPUTTDOGELS, TPEMEL TOPO VO GTPOUPOVE GTOV SETVer.

4. H ITAevpa Tov Server

H Java 6mwg kou GAAEC YADOGGEC TPOYPOUUOTIGHOD Yo, TO OldIKTVO VTEIGEPYOVIOL GTO
nepPdArov web kot otov client (web client) kot otov server (web server). O web client
arokaAeiton kot thin client. Oleg o1 Papiég epyaoieg (avalntmon mAnpogopldv oe PACELC,
EKTEAEON TNG AOYIKNG Wiog €poproyns, kAm.) petatomilovtor otov server. O server eivoi
vepovvVoro Tov web server. O web server ivon avtdg moH emikovmvel pe tovg web clients
Kbdto ond 1o mepPdArov web mov efetdlope €dd, evd O server, G VAEPCHVOAO,
TEPIAAUPAVEL LE CLYKEVTPMOTIKO TPOTO TNV EKTEAECT] TOV VTOAOITOV AVAYKOI®V O10OTKAGIDOV
oV eVOEIKTIKA avaeépOnkay. Eivar a&lomepiepyo 01t 10 Sodiktvo mpodyst telkd pio
OUYKEVIPMOTIKN OVTIUETOMION. AVIl Y0 KATOVOUT TOV OlEpyosu®v, HeTatomilel v
mieloymoeio toug otov server. Ev TodTolg TO ONUOVTIKO TAEOVEKTNUO TOL £YEl TAELOV
edpaiwbel, eivor n amiovotevon Kou yevikevorn tov client. Ovclootikd £xope vo KGvope
Kuplwg pe tovg dvo emkpatnoavteg browsers (Internet Explorer ot Netscape), ot omoiot
pédota £xovv kot oyedov ta idwa yapoakmmplotikd. To tpotdékoriro HTTP, o browser kot ot
mark up yhdooeg HTML, XML amotehobv teMkd TV ToyKoopimG omodekt) PAcmn Tov
dktvoakov Tpoypappaticpov. Me to HTTP petagépope v minpogopia kot pdAeto vo v
popon ceridov amotelovpévov and yapaktipeg (ASCII). Méoa og avtéc mepucieiovtal o
wovto (YopaKTNPeS, Kelpeva moOAVUEC®V, KMOOKOG TPog eKTEAEON). O TEMKOG Kol HOVOC
amodéKTNG eivol 0 browser ¢ TayKOGHIOL UNYOVY TOPOVGIOGNG GTOV XPNOTN KOOMOG Kot
GLAAOYNG TV avtdpdce®v Tov. o dha avtd dlatiBevtal S1aPopeg TEXVIKES ADGELS OTNV
mlevpd Tov server (oTatikég oeAdldeg .html, servlets, duvapkég oelideg JSP, ASP, kAm), oAAd
1 CLYKEKPIUEVN GLUVEICQPOPA TG Java elvan kot yia tov client (ta applets) kot yio Tov server
(ta servlets). To applet eivar k®dKag mov KataAnyel evoopatopuévos ce HTML celida yo
extéleon otov client. To servlet mpoceépet Tnv duvaTdTTO AAANAETIOPACTG TOV AELTOVPYIDV
OTOV server cOUPVa, [e OG0 avTOAAGGGoVTaL [IE TOV browser.

To Servlet

OMla ta servlets (mov owartiBevron péow eite g GenericServlet class eite g HttpServlet
class) mpémnetl va mpaypatorolovv 1o Servlet interface (SnA. Tpémel va TPAYLATOTOOUV OAES
™m¢ pebodovg mov opilovrar oe avtd). Ola ovtd mepi€yovror ot javax.servlet o
javax.servlet.http packages ¢ Java. Idwitepa To HttpServlet opilet exeiveg Tic pebddovg ko
interfaces mov emTpEMOVY GTOV Web server vo avTamokpiveTol oty dAANAETIOPACT LE TOV
web client (browser) péow tov mpwToKOAAOL http, OMA. ovclaoTIKA Vo pmopel va
avipetonilet mv deién tov unvopdtov GET ko POST. EE avtod ovopaleton kouw HTTP
server. To Servlet interface tov GenericServlet éxer 11g €&ng pebBodovg: H void
init(ServletConfig config) koieiton avtoépato and tov server, o omoiog Onpiovpyel Kot To
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avtikeipevo ServletConfig mod mepiéyel mapouéTpovg apywonoinone. Me v puébodo
getServletConfig() avaktdtor mpoOGRACT OTIG TOPOUETPOVS OVTEG, TTOV EVIACCOVTOL GTO
emotpepouevo avtikeipevo ServletConfig. Me v getServletinfo() emotpépetan éva String
pe d1dpopeg mAnpopopieg yia To dnpovpyndév servlet (exddtNg ToL, version, KAT) Kol Pe TNV
void destroy() kaBapiletor to servlet amd tov server. To meplocdTEPO OUWOG EVOOPEPOV Yia,
v kat’ e£oynv Agttovpyia Kot yprion Tov servlet, £yl
void service (ServletRequest request, ServletResponse response)

E&edcevovtag to mapandve interfaces, 1 HttpServlet class eyyevdg daxpivel Ti¢ atioelg
GET ka1 POST tov npotokdArov HTTP péow tov duvatomrowv moAvpop@iopov g Java.
"Etot poMg xoatapddver otov server pia aitmon GET v POST tov client, dnpiovpyovvral to
ovo avtikeipeva httpServletRequest kot httpServletResponse kot kadeitar n pébodog service,
N omoio pe TV o€pd ™G KaAel, avdroyo pe to av katépBace GET v POST, v pébooo
doGet 1} doPost. Avtéc eivar pébodor g HttpServlet class kot cuvordpyovv poli pe GAAeg
OYETIKEG Ko TOPOLOLES, LE TIS omoieg dev Ba aoyoAnbovpe mepartépw (doDelete, doOptions,
doPut, doTrace). Ot doGet war doPost Aaupdvovv ocov opicpota to  opiouata
httpServletRequest request kot httpServletResponse response g pntépog tovg, oA g
puebodov service. O wpoypappatilov oe mepPdAiov servlets dev €xel TEAKAE Tapd vo ypayel
TG Owég Tov ekdooelg Yo v doGet v v doPost (kAacown pebodoroyio ‘method
overriding’ g Java). Ze avtég t0 avtikeipevo request pag o1a0étel oTIONTOTE TANPOPOPIN
neplelye To pvopa (o€ EMKEPOAId KOl OO, EVD TO AVTIKEILEVO response TPOSPEPETOL GE
EUAG Y10 VO SLAUOPPADOCOUE TNV OOKPIoN Hog oav server. ATd avtd 10 avTiKeipevo response
Ba dnpovpynbei To pvvpe ATOKPIONG.

Méow tov pebddmv tov avtikeyévoo httpServletRequest pmopovpe va €yovpe

- v TN pog mopapétpov mov €xel oteikel o client pe GET 17 POST. Aidovtag 10
6vopo. name (cov String) NG TOPAUETPOVL, HOG EMOTPEQETOL 1 TN NG
getParameter(name), tdAl cav String. - To 1010 yivetal pe array and String, cuAANPONV
v TOAAEG TTopapéTpous (LEBodog String[] getParameterValues( String name)).

- v anopifunon OA®V TV ovoudTeV (YopIig TIHES) TOV TOPAUETPOV TOV UETEPEPE TO
POST. Topa n getParameterNames() emiotpépet £va Enumeration.

- Ol ta cookies mov amobnkeder o client, cav array and Cookie objects (néBodog
Cookie[] getCookies()).

- 10 HttpSession object, to omoio kpotiétor otov server. H pébooog HttpSession
getSession(boolean create), emotpépel pion ovoeopd ce €vo OVTIKEILEVO session.
Aidope Vv mapauetpo create cav false, 6tav vdpyel HoOn session, aAMOS didovVTaG
true, artovpueba v dnuovpyia piog session.

Me ta cookie kot session Ba aoyoAnBovpe E101KOTEPA TAPUKATO.
Méow Tov pebddmv tov avtikeévoo httpServletResponse, pmopovpe

- va avoifovpe éva stream €£000V, OMOTE YPAPOVTOS KATOTY GE avTd, ovaroppdvel o
server TNV omootoAn TV ypagéviov otov client. H  ServerOutputStream
getOutputStream() o@Tidyver éva byte-based, evd m  PrintWriter getWriter() éva
character-based stream &£0d0v. Zyetikdg €ivol kot 0 opiopdg tov TOHmov katd MIME,
Tov omoiov mpémel va. pabet o browser tov client Yo vo. TPOCOPUICEL TNV EULPAVIOT).
‘Etot pe v puébodo void setContentType (String type) opilope tov TOmO, LE MO GLYVN
nepintwon 1o type = “text/html”.
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- va pocBécovpe éva cookie, To omoio Ba katapbdcet otov client ylo amodnkevon Tavm
otV emkePoAidoa Tov http response. Aidope éva Cookie object pe v uébodo void
addCookie(Cookie cookie).

H mopaxdto class enexteiver v HttpServlet mpoypappartiCovtag v doGet chpemva pe Tig
embopieg pog. Evo n  doGet tg apykng HttpServlet dev kaver timote dAlo oamd 10 Vo
avtarokpiveton oto GET request tov http pe v évoeitn BAD REQUEST() cav andvinon,
€0® TV PAEmope vo amootéAAEl ypnowun mAnpogopic. Tovto emtvyydvetor pHEG® TOL
AVTIKEYWEVOD response Tov dnAdvetal wg HitpServletResponse, oni. og awtd mov amartei cov
napapetpo 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 !</H1>\n") ;

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

output.println (buf.toString()) ;

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

Kodowkag 4.1. To HTTPGetServlet, cov ototyeimoeg servlet

Me v pébodo setContentType opilope cav text/html tov tomo g amdvinong pog (o
yvootdg tomog tov MIME). Koatémv n avagopd output opifetor cav pio avaeopd og
avtikeipevo PrintWriter, éva avtikeipevo ¢ Java (Léca 610 java.io), TOL GUUTEPIPEPETAL
ooV EKTUTTOTAG, d€xeTAL dNANON oeplakd dladoytkovg yopaktpes. ‘Eva t€toto avrtikeipevo
onmg pog olabétel ek kataokevng kKot To HttpServletResponse: pe v pébooo getWriter pog
emoTpEQel Lo avagopd (reference) oe avtd v omoia tavtilope pe v Skn pag output .
AmO kel Kol TEPQ, UTOPOVUE VO KAVOUE e TO output doa pag emtpénel 1 Java (append —
TpocHnkn kewévov, println — ‘extdnmwon ypapung’, close (). Ola avticTorY0VVIOL CVTONATO.
€0m Oyl Pefaimg o€ TPAYHATIKY] EKTUTMOT, OAAL GE OOCTOAN TTPOo¢ Tov web client tov
GUPUOV TOV YOPUKTNPOV HEGH PiaG amdKplong (response). TNV GUYKEKPLUEVT] TEPITTOGT O
oVPUOG etvan awTOC 0 omoiog wg oerida html Ba eppovicOel and tov browser. TeAikd n kKAnon
g pebddov doGet evog avtkeipévov g class HTTPGetServlet, 6o mpokaAiécet tnv
EUOAVIOT TNG GLYKEKPIEVT G oeAidag html atnv 006vn Tov web client.
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YUVOTTIKA, Tl TETVYOAUE UE TOV Topamdve kmotka; Opicape o T o kdvel o web server Otav
happdaver GET. H dovield péypig edm €ytve xapig (o) omnv apyikn €yKatdotoon tov servlet
otov web server (0ev e&nynonke) (B) oTig TPOTPOYPUUUATIGUEVES SVVATOTNTEG OADV TV
avtikeyévav Tov class GenericServlet ko HttpServlet kau (y) otig mpdcobeteg duvatdtnteg
00 TPOYPAUUATICOUE KATA TOV O1KO pag oyedtaopd g class HTTPGetServlet.

H 6An ypnion tov servlet ivor va 6TEAVEL YpapUn TPOS YPOUUN, LE EVIOTE YIMAOEG OL0OOYKES
ypoppég println, v celida .html otov browser. BePaimg oe emieypéva onueio pmopel o
KOOIKOG v 010popomotel v €£000 avtr, £I01 OCTE VO EXOUE TIG AEYOUEVES OLVOUIKEG
oelidec. [Tavimg mapapével cav YeEVIKO YapakTnploTikd TV servlets 1o yeyovog 0Tt TpoKetton
Yol KOOKO 6TOV 0Toi0 o€ peyaro Pabud eivar anid eveopotouévn n HTML.

["a vo TpokaAEécoue TNV EUEAVIOT| TNG TAPATAVE® GEAIOOC, KTUTANE TOTIKA e TOV browser
http://localhost:8080/<xdmoro dvoua mwov odnyei oto HTTPGetServiet>

mov mpoodlopilel 10 mpwtoOkoAro (http), 1o unydvnuo (edcd localhost) oOmov eivan

gykateoTnuéVog o server, v ToAn 8080 émov o web server avopével atnoelg (request) Tov

client, xon xémwg tov amodéktn HTTPGetServiet. BePaimg dev Oa yivelr timote av dev

@povticope Tdpa va Pdrope Tov K®OKo Tov servlet mov dnpovpynocape otov server, poli pe

™V emmAL0V TANPOPopio Tov oyetiletol pe avTdv.

To Servlet péca otov Server

H mopoakdto dtodikacio amockonel 6To vo dMGEL GTOV Server Ty TANPoeopia yio o Tdg Ha
KkatevBovel TG autnoelg tov client ota KatdAAnAo apyeio 1 Owdikacieg mov  eivan
gykoteoTuéveg péoa tov. Ewdwkdtepa vy ta servlets, vmdpyer pio mpokabopiopévn
apPYLTEKTOVIKT] OV amokaAeiton servlet container. Avti cuvvumdpyel HEcO GTNV YEVIKN
OPYITEKTOVIKY TOV €KACTOTE server Kot £d® Ba meprypdyope v mepintwon tov Tomcat. O
Tomcat givar, peta&d tov aGhlov, évag servlet container, onAadn éva mepiPailov péoa and 1o
omoio ektiBeviot 6To J1dikTVO GO EKTEAOVV Ta d1dPopa omd avTdV PrAogevoieva servlets.
Tovto axpipaog Ba dovpe evhvg apécme. O Tomceat tpéyel oe éva mepPdAiov evOg KOVOD
web 11 HTTP server, otnv cvykekpipévn nepintoon tov Apache. Avtdg cuvormdapyet oAdd dev
QOIVETOL OTO TOPOKAT®, KOOOGOV aoyoleiton o610 vo d€yeTon kot vo amootédier HTTP
unvopata, tepimov 6mmg yvopicape mo ndve. O Tomceat (ko 0 Apache) Eekivd / otapatd pe
to batch file startup / shutdown péca oto C:\jakarta-tomcat-7.7.2\bin.

Onwc Ba dovpe pia epappoyn web mépav tov kdowa (class file) Tov servlet, meprhapfavet
ocuvBog Kot dAAo copmAnpopatikd apyeio. Ola avtd amotedodv évav Kotdioyo (dir) pe
npokafopiopévn doun, To omoiov otV mepintmon pog ovopdlovpe myServletDir. ‘Exer v
TOPOKAT® Ooun kot tomobeteitor mhvta (Omwg kol kdOe GAAN TopdAAnAo ekTeOEUEVT
epapuoy”) kot amd to webapps tov Tomcat. Ta mAaylaotd eivon S1kég LG OVOUOGIES, EVAD
ta 6pOa elvan ovoparto mov avayvopilovrar £tot and tov Tomcat. Kat’ apynv eoptodvope
0TO10ONTTOTE OTOTIKO apyeio (m.y. index.html, mytest.html 1M akdun test.txt, KAm.) k4t ond
to folder myServietDir, dnk. C:\jakarta-tomcat-7.7.2\webapps\myServietDir\test.txt ko1 t0
PAémope oamd tov browser  pe http://localhost:8080/myServietDir/test.txt. Ewdikd 1o
index.html epaviCeton av mpocsdiopicope poévo http://localhost:8080/myServietDir (v default
ceMOM TG EQOPUOYNG HOG). AvTn elval 1 amhovotepn gpyacio KaOe web server.
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myServletDir
index.html
mytest.html
WEB-INF
web.xml
classes
HTTPGetServlet.class
lib
other.jar
other_directories

Xypa 4.1. O katdroyog myServletDir tng epappoyng péoa otov server
(dir Tov Tomcat, Kdt® 0O TO OMOI0 KPEUAE QVTHV KOl GALEG EPApPLOYEG Elval TO
C:\akarta-tomcat-7.7.2\webapps)

Tdpa tomobetovpe v petoylotticpévn class tov servlet pog coUE®VL HE TO TOPATAVED
LOVOTATL:

C:\jakarta-tomcat-7.7.2\webapps\myServietDir\WEB-INF\classes\ HTTPGetServlet.class
Xpetbletar opmg ko évag Aeyopevoc Deployment Descriptor (DD), o onoiog kaAdeiton mwhvta
web.xml, mdvta kdtw and 1o folder WEB-INF. Eivor oe popen .xml kot diver OAeg Tig
OTTOUTOVEVEG OVTIGTOLYNGELS UETOED TOV OVOUOTOG TNG ‘€PAPUOYNS’, TOV OVOUOTOG 7oV M
EPOPUOYN OTH €lval Yooty Kol TPOooPAaciyun amd Tovg browsers kol TOv OVOUOTOS TOL
apyeiov (edm java class), To omoio v ekterel. AvTd eivon Ko Ta EAQYIOTA GTOLYELN, TOL OTTOlN
Kot B dovpe €0(. YTApYoLuV Kot TAUTOAAG dALa, oyxeTikd pe v €kBeom (deployment) tng
‘epapuoyns’ oto owdiktvo. e va oavoyvopiletor Aowmdv to servlet pog mope Ko
dwpopeavope to apyeio web.xml g €€ng (to editing pe Notepad kot petd amodnkevon cov
‘All Files’ kot mpoéktaom .xml)

<?xml version="1.0" encoding="1SO-8859-1"7>
<!--  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>HTTPGetServlet</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>
<url-pattern>/firstServletDemo/*</url-pattern>
</servlet-mapping>
</web-app>

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

H evdagpépovca minpoopia eivar avtr tov otoyeiov servlet-name, servlet-class kot url-
pattern, to omoia ko kaBopilovv Tic Tapandve aviictorynoels. Méca oto apyeio web.xml o
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GUVOETIKOG Kpikog €lval To ototyeio servlet-name modH tov dwcaue epeig v awbaipetn Tun
ServletDemo. Avtd péca oto otoyyeio servlet cuvdéetan e Tov kmdika (to servlet-class), evad
70 1010, XApV TOL EEMTEPIKOV KOGLOL, GLVOEETAL LEGH 0TO servilet-mapping pe to url-pattern.
Me v mAnpoeopia avtr uropet va extebel (deployed) n epoppoyn mov ektelel to servlet
gtvatl. Inkovovpue tov Tomeat, ktomdpe ond tov browser tov localhost, Bvpa 8080, to yevikd
apyelo 10 omoio mepwkAeiet OAn Vv epapupoynq pog (myServletDir), v ovopocio tng
eQapUOYNS Hog oto dtadiktvo (firstServletDemo) kot timote (| otdnmote) péoa 6€ aVTN, Kot
pog epeaviCetar 1 ceAida mov dNUovPYNcE 0 KOdKAG TOL serviet, OTmg Tov YpayoE TOo
wovo. [Ipopavmdg o Tomcat ypno1oTOiNcE TIC OVTIGTOYGELS TOV EMIGTULAVOLE Y10, VO, YIVEL 1|
dovAeld. O eEwtepikdc KOouog (to dwadiktvo) PAEmer 6An v doun péxpt to WEB-INF,
avtob un ovumepthapPavouévov. Ewdwotepa o kdodowoag (HTTPGetServlet.class) odev
eatvetat, Tapd povov kaeiton pe to alias mov kabopicape oto web.xml (firstServletDemo).

Ta 600 KAVOE TOPATAVE UTOPOLY VO YIVOUV GOUPOVA LE Lio TPOTLITOTOMUEVT] YEVIKELOT).
H yevicn 18€a etvan 611 10 folder webapps pe 1o mepieyodpevd tov givor mposfdoio and to
dwdikTvo Ko mepLEyel aAiovg Katardyovg (folders) pe epappoyés web. Méoa oe kabepia
amd avTég Exope oTatikég oelideg, aAld Yo to WEB-INF, mov mepiéyel 6Aa dca eidape mo
mhvo, Kou emiong Tovg vmokotohdyovg lib kon other directories oe mo efghypéveg
neputoelc. Kdébe madi tov webapps eivor Aoutdv avtdvVopo Kot 1 KOVOVIKT Olodtkocio
EMUTPENEL TNV €10aY®YN TOV cav apyeio .war (Web Application Archive - WAR). Avto eivan
kATl avdAoyo pe Ta .jar tng Java, OnA. OAN 1 SOUN TOV TAPATAVE® CYNUOTOG 2.5 GUUTIECUEV
oe é€va povadlkd apyelo. Tétowo myServletDir.war pmopodpe vo KOTOGKELACOUE HE TNV
EVIOAN
jar cviM myServletDir.war WEB-INF index.html test.text

eko1ouevn péoa and to myServletDir. To xatackevacOév myServletDir.war tomofetovpe
péca oto webapps. O Tomcat, kaBdg onkadveral, enekteivel avtopato dco tétola apyeio
.war Bpetl kdto and To webapps Kot dnuovpyet to idto dir mov gueic pridEape “yepoxivnra’.
Mmnopovpe va aviuapodiovpe 6To onNUelo VT TIG AAAEG TPOEYKOTESTNUEVES EQAPUOYES
tov Tomcat, oOnA. Ta dir apyeio ROOT, admin, examples, soap, pe ta avtictotya .war apyeia,
a6 to omoio TpoABav. o va dovpe TV €6OTEPIKN dOUN TV TEAELTAIOV OTAGL TO KTUTTAE
000 Qopéc. Mmopovue va Bewpnoope €va TETo10 0pyelo .war cov avTOVOUN OVTOTNTO TOV
mpaypatonolel pio epappoy web kot 6tav tomofetnOei péco otov Katdloyo webapps kdbe
servlet container kot 01 povo tov Tomcat.

Ta servlets prAo&evovvton ko ekTifevton KoTd oTnv apyLrtektovikn tov servlet container (0@
Tomcat) péca oe évav server (€d® kpvpupévog Apache). O container, 0w gidape, givat Evog
TPOTOG POPUOAICHOD TNG OYXECNG TOL OVEEAPTNTOV KMOKO OV OVTIUETOTILEL TNG OUTNOELG
tov client péca oto mepPdAiov Tov yevikotepov web server. O @opuUOAMGHOG avTdg gival
YEVIKE amodeKTOC Kal £Tol To 1010 apyeio WAR, umopodue va 1o mdpoue kot vo 1o tpéope
kdmov ektog Tomcat. Ta servlets otnv ovcia dev eivor mapd classes g Java. ‘Exovv to
TPOTEPNLOL VO EIVOL GE ETOLOTNTA GTNV UV, EVOSm ‘Tpé€yel’ o Tomceat. Agv poptdvovTOL
onAadn v otyun mod Katagddaver éva pvope and tov client. Avtd divel Ko ypovikn
anokpion. Enedn pévouvv cuveymg evepyd umopotv va kpatndel péca tovg tnv mAnpopopio
ov OMUIOVPYNONKE KATA TNV OTOKPIGT TPOG EVOL UNVOUO KOl HETA TNV GLUTANP®OGN TOV
kokAov request (ue GET 11 POST) — response. Avtdg ivan évag TpOTOC Vo, AToKToOE state
(OnA. dvvatota ‘wnqung’) mhve arnd to stateless HTTP. AlAov 1poémo Ba doldpe mapoakdtm
pe ta cookies. To Paocikd petovéktnua tov serviets eivat €0KOA0 va To dOVLE OKOUT Ko GTO
anmhoikd mopdderypd poc. Av pag {nmodei va aAAdEope to EAAYIOTO HEGO OTNV 1GTOCEAIDN
oL ToPAYEL Kol amooTéAAEL, ypewaleton Eavd petaylottion g HTTPGetServlet.class,
gmovadnpovpyia Tov apyeiov .war (to omoio dvvatov va meplapPavel Kot TAUTOALO GALES
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classses), emavatomrofétnon tov otov server. Avtd kot GAAO GYETIKA KAVOLYV OVGKOAN TNV
avanTLEN Kot EAEYY0 TOADTAOK®V eappoydv. O kOplog Adyog eivar 6Tt OAN 1 Aoyikn g
EQUPUOYNG KOl Ol OOUES TOV OEOOUEVAV glvol TepmAEYUEVA e OAEG TIG AEMTOUEPEIES TNG
napovcioong, péca otov do kmdwo. Ta HTML statements gvpiokovior cav opicpota
YALLO®V EVIOADV EKTUTTOONC, Owg o1 uéBodot append g StringBuffer class, 1 ko 1| println
¢ PrintWriter (BA. K®owka 4.1).

Téhog moALd servlets, péco otov kKoo servlet container kot 10 KoBEva EEEIOIKEVIEVO YOl VOl
ATOVTO TG OLOPOPETIKEG OVVOTEG OUTNGELS, OoTEAOVV pia epappoyn web (web application).
Boowd yopokmnpiotikd eivar, 6t yopic epeic vo kdvope timota, to mePPdAlov ovtd
avTipetonilel ToALaTAEG KANoES amd TOAAOVG clients mpog v 1o vanpecia GLYYPOHVOG.
2V TEPINTOOT Hog £dM, TOVTO emTVYYAveTo e To multi threading tng Java.

Xpnion Cookies ko Sessions

Ag dobpe Kot  apynV TOVG TPOTOVG OTOGTOANG OUTHOEMY UE TO EKACTOTE OEOOUEVO, TOVG OO
tov client otov server. Avtd yivetor pe v evooudtoon ototyeiov GUI (ta Aeydupeva
controls) og omoladnmote ceAida .html. Anpovpyodpe v mopakdte ceiida pe Notepad ko
mv ocovovpe oav myClientPage.html (emloyn ‘All Files’, eméktaon .html). Metd v
KTUTTAUE 000 PopES Kat PAETOLLE TL eppavilet.

<!-- 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>

Yympoa 4.3. (Ztatikn) Zedida / dpua otov browser

Avtiv TV ceAda TV avTIAaUPBAVETOL 0TO10GONTTOTE KOOGS browser, o omoiog epgavilel Kot
ta oxetkd otoyeia GUIL EmmAéov o browser, GUUHOPQOVUEVOG HE TNV TOPAUETPO
METHOD="GET” 11 “POST”, amoctéAielr pe mdtnuo tov ‘Submit’ 7t dedopéva TG
eMAOYNG pag avardyms, onA. pe uqvope. GET 1 POST. O mpoopiopdg eivon 1 tyun cav url
¢ mapopuétpov ACTION. IIpoxertan yio pio “@dpua’, 1 omoic OVCIHCTIKO CLAAEYEL Ko
AmOGTEALAEL TIG EMAOYEG TOV KOOMUEVOD UMPOGTd 6ToV browser. Agv éyope akOUn GpovTicet
Y10 TV LIOJOYT TNG OTN UEPLE TOL Server, 0ALA £V TOVTOIS PAETOLE VAL KOITKOTOL0VVTOL KOTA,
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10 Yvwotd oto GET ot tyég mov €dmoe o ypnots. H oedida 1 idwa etvon otatikn akdun Ko
av €xel KatePel apywkd amd kdmolov server. Agv €yet dnuovpyndel dvvapkd and Kdmolo
Tpdypappo Kot oav eopuo eival mavro n dw. Me avtmyv Ba e€nyfoovue ta cookies ko
sessions. Xg avtifeon Pe avTiV 1 GTOLEIDOINS ' @OpUa” TOV SNUIOVPYNCOLE Kol EMOEIEALE e
to HTTPGetServlet eivor dvvapikr. Anpovpyndnke oamd kdmoro mpodypoupa (owtd Tov
servlet) mov étpefe otov server, 10 omoio KAAAGTA Oa pmopovoE vo TNV SlpOopoTmoLE
avéloya pe ta 0edopéva Tov TEPPAAAOVTOG (T.Y. TPONYOVUEVES ETIAOYEG TOV PN OTH, KAT).

Cookies

Ta cookies givar TAnpoopio mov o server pmopel v arodnkevoel otov dicko tov client. H
TANPOPOPIN TOPAUEVEL TPOGPAGIUN OO TOV Server Yol KAmolo ypovo Kot KAT® amd OPIGUEVES
ocuvOnkec. ‘Etot évag server pmopel, eEumnpetdvtog peyddo apduo clients, va copmepioépeton
otov kaféva pe ehappd e&eldikevpévo Tpomo, Ywpic o 1810¢ 0 server vor elval VITOYPEDMUEVOC
va dtutnpel €va tepdotio Oyko minpoopiag. Tvmikn mepintwon sivor 6TV EMOCKENTOUAGTE
pio 10t06eMO0 TNV EMOpEVN NUEPD Ko BAETOUE aLTAV Vo BupdTal TIG EMAOYES TOV KAVOLLE
v wponyovpévn. H minpopopia avt) dev kpathdnke otov server, aAAd 6tov 510 TOV Sk
pog client. Eivar aAlmote yproun poévov 0tav o cuykekpiuévog client, emavacuvoedn otov
id1o server.

[Mopamdve  eldape TiIc  pebBoddovg twv  ovikelpwévov  httpServlietRequest ko
HttpServletResponse. OAn 1 oyetilopevn mAnpoeopio TAVEO GTNV YPOUUY LETAPEPETOL OTNV
emkearida tov pnvopdtov HTTP o6tav npdkertan yio GET kot 610 odpo 0tov mpoKetton
yww POST. Xtov mapakdto kodika CookieServlet, o server ompiovpyet éva cookie otov
client, To omoio petd AapPdavel vt Oyv. Oha Ta cookies amootéAlovtol amd tov client wicw
otov server péoa oe kdBe GET mpog tov cuykekpluévo server, amd Tov 0moio oV apykd
wpoéADet. [Tpaxtucd dnAaodn vrevhuuilel oe kB gukapio oTov server: og guéva, cav client,
elyeg oteihel oe mpomyovuevn obvoeon avtnv TV TAnpogopia. BePaimg ta cookies dev
UTOPOVYV VO GLGGMPEVOVTOL CLVEXDS Héca oTov client. ZvvOmg ofnvovtal cOpP®VA e pia
€KTVOT XpOvov (timeout) yia To kabéva, aAld Kot pe GBALOVG TPOTOVC.

// 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" };

public void doPost( HttpServletRequest request, // 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();
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// send HTML page to client

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

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

output.println( conti );

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

public void doGet( HttpServletRequest request, // 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.println( "<HTML><HEAD><TITLE>");
output.println( "Cookie with cities has been read !" );
output.println( "</TITLE></HEAD><BODY>");

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

}

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

}

private String getCities( String conString)

{
for (int i = 0; i < names.length; ++i)
if ( conString.equals( names[i]))
return cities[ 1 ];

return ""; // no matching string found
H
}

Kmdwag 4.2. To CookieServlet yia enideién tmv cookies

2T0V TopOmdve KoK
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e 1 doPost onuovpyel kou amootélAel otov client éva cookie, 6to omoio amobnkevel Yl
T0 HEAAOV TNV emMAOYN pHiog nreipov, ol £yve otov client Kot eAeON oTOV server pe
unvopa POST (BA. edpua DestinationSelection.html mopokdrm). Epyetor dnAaon and
tov client pio TapdpeTpog e To dvoua continent, n TN g dfaleton pe v péBodo
getParameter (BA. péBodo doPost) Tov avikelévoo request kot gtidyvetor cav cookie
10 {evyog tov strings: n Mmelpog (String conti) kKo To String twv mOAe®V 6€ VTN
(String mov emotpéper n getCities). Kdébe cookie eivar éva {edyog ovopartog
TapopéTpov / Tipng, m.y. €00 Europe= Athens and Rome. Metd tiBeton cav ypdvog
Cong tov cookie ta 120sec kot to cookie mpootiBeton (addCookie) oto avrikeipevo
response, opifovTal To LVIOAOUTO GTOLXEID TNG EMKEPUAMONG TOL UNVOLOTOG KOl KOTA
oV oLVNON TPdTO (Sradoyikd println) SAPOPEOVETAL TO GOUA TNG ATOKPIoNS. Me TO
output.close kAeivel 1 pon} o Kot amooTéEALETAL 1) oOKplon (response). Méca otnv
emkeaAida g meprlapPdaveton To cookie. H amokpion emPefoarmdvel ontikd pe v
ceMoa html otov yprotn v emAoyn Tov, 0ALL Kol TPOKOAEL TNV amodnkevon g
EMAOYNG OLTNG LEGA GTOV SIGKO TOV.

e otv doGet dafaletar to cookie péoa amd v emikepaiida tov unvopatog GET mov
katépooe and tov client. Eimape mapoamdve 01t 0 browser ogeihel ympig dAAN O1KN
pag evépyela va oteihel otov server, OAa ta cookies mov €xetl Kot Exovv TpoéAel amd
avtov. Ta cookies gvpiokovtar otnv emkepaiida tov GET xot e€dyovron amd avtn
péca oty doGet pe éva request.getCookies(). Ao ekel kot TEpa dnpovpyeitol Kotd
To YVootd pio véa oelida html, n omoia amootéAAeTon Tiow oTOV XPNOTN.

Mo v S0k TV TopaTave ETIdyvopEe Kot 500 16ToceAdec/popuec html otov browser pog.
Kot ot 600 €yovv v 1010tta g eopuag, oniadn mepiéyovv otoryeia GUI pe ta omoia o
xpnotng Kabopiler Tic emAoyéc tov. Xtnv mopakdte DestinationSelection.html &yope
OTOKAEIOTIKN €mMA0YY] pe Kovumid ="radio" kot kovumid motpoatog yioo ="submit" xot
="reset". OAn n AertovpyikdTTo owT®OV €ivar evBVHVT ToL (omotovdnmote !) browser. Avtog
elvar emiong vmebOvvog va amootédhel ta (ebhyn ovOLOTOSC /TIUNG TOV TOPAUETP®V OV
emAgyel o ypNnomc. Avtég opilovion péoa otov .html kddwa ™ eOpUaC, Yo ToPAOELY QL
NAME="continent" VALUE="Europe". Mg mdtnuoa tov submit, ot eTA0YEC GEVLYOLV TTPOG
tov server. [loiog eivar avtdg kabopiletoar pe 1o FORM ACTION= ... . Opileton emiong o
TPOTOG AMOGTOANG. AVTOg KoAgitan ‘néEBodog”, onk. METHOD="POST" 1 otnv dAAn dpua
METHOD="GET". H npdt Ba mpoxarésel amootor| unvopatog POST pe tig mopapétpoug
070 ooua Tov Kot KAon g doPost() otov server, n GAAN arootodn unvopatog GET pe tig
TOPOUETPOVG Kol TO. cookies atnv emke@aAidn Tov kot kAnon tng doGet() otov server.

<!-- 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 Asia<BR>
<INPUT TYPE="radio" NAME="continent" VALUE="America" CHECKED>check here for
America<BR>
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<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>

Koowog 4.3. H popua DestinationSelection.html pe amootol] pésw POST

2mv mopokdto DestinationSelection.html o yprjotng amkd motd 10 oToLyeio submit pe Tiun
"Recommend Cities" (ovclootikd €d0® to label mov tumdveron mdveo oto Kovumi). Avtd
npokaAel amootod punvopatog GET. To evdiapépov €dd givarl 0Tt péco TNV ETIKEQPAAON,
TOV AMOCTEALOVTOL KOl TOL cookies Kot HAAoTa Ympig eleic va ypawyoue Timota 1010itepo Yo
avTo.

<!-- 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>

Koowag 4.4. H ¢oppa CitiesRecommendation.html pe amoctodn péow GET

®o propovoape vo ekBécovpe TV vEa eQapuoYY| o€ £va TEAEimg aveEapTnTo KatdAoyo (TT.Y.
MyCookiesDir) kdtm amd 1o webapps cOpeova pe Ty yvootn doun tov Zynfuatog 4.1. Avt’
avtob mpotipdue vo exfécovpe ko o HTTPGetServlet kot to CookieServlet poli yio vo
yvopicope kot vty v mepintoon. [Ipog tovto katackevdlope éva myExamplesDir kot
Kbt and avutd to index.html ko to WEB-INF. Méca oto tedevtaio Balope to mopokdtm
web.xml ot to classes, Omov tTiOsvtow kot to HTTPGetServlet.class kot 710
CookieServlet.class. To véo apyeio WAR ompovpyeitan péoa and to myExamplesDir pe

jar cviM myExamplesDir.war WEB-INF index.html
kol tifeton katw amd to C:\jakarta-tomcat-7.7.2\webapps. To moiaid6 HTTPGetServlet
gvepyomoteital Tpa Pe OVO TPOTOVS, KTLTIMOVTOG
glte 10 véo http://localhost:8080/myExamplesDir/firstServletDemo
elte 10 ToAOO http://localhost:8080/myServletDir/firstServletDemo
(vmotiBetan 6TL cLVVLTAPYOLVY KAT® amd To webapps kot To myServletDir (pe To web.xml tov
Zymuoatog 4.2) ko o myExamplesDir (pe to web.xml tov mapaxdto Zynpotog 4.4)).
210 mapoakdtem web.xml BAETopE TAA TOV GLVOETIKO POLO TOV oTOlYElOL serviet-name peta&y
TV otoryeiov servlet kot servlet-mapping Eeywpiotd yuo kdOe pio and T 000 EPUPUOYES
(HTTPGetServlet ka1 CookieServlet).
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<?xml version="1.0" encoding="1SO-8859-1"7>
<I--

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>HTTPGetServlet</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/firstServletDemo/* (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>

Yympoa 4.4. To web.xml yua dvo epappoyéc (HTTPGetServlet.class kot CookieServlet.class)

Kot téhog n doxuyn. IMotdue otov browser tv @oppo DestinationSelection.html o
emA&yope (o Mmewpo. Me to submit 1 emioyn pog @Odvel otov server, o omoiog TNV
emPeforwvel. Kieivope tov browser. To 1610 o HTTP givoun stateless. Potioape / {nmoaype
KATL Ko AdPape v amokpion, xopic Kavéva mapapévov onuaot (state). Kot dpmg €0 avtd
dgv woyvel dotL vrdpyovv ta. cookies! IMoatdupe Aowwdév petd otov browser v @Opua
CitiesRecommendation.html, 1 omoia pog mpookaiel vo motcope to kovuni ‘Recommend
Cities’. Otav 10 Totdpe, OIVOUEVIKA dgv GTEAVOUE TITOTO, OALG GTO KPLEE Thel To cookie
niocw otov server. 'Etol fAémope 10 "poywd” va ‘Buopdrtol’ o server tnv €mAOYN LOG Yo TNV
nrewo. H ‘pvun’ tov 6pmg eivar otov client! Av kdvope moArEG d1od0yIKES EMAOYEG LECM
DestinationSelection.html, 6o dovue mpdypatt 10 amotélecpo moAA®V cookies. Oco
kabvotepope 1o mdtnua tov ‘Recommend Cities’, 1600 Oa ‘Eeyviobvtar’ ot emAoyEég pHog,
kabmg Oa ofnvovian otov client Adoyw ekmvon|g ypovov ta avtiotoryo cookies. Av Béhope va
dovue kot v dwPifacn twv cookies, ypnoomotovpe tov TCP Monitor. BeBaimg mpémet
TOTE OTI OVO 10TOGEMOEG HOG VO KTUTTAUE avTOV Ko Oyt kotevbeiov tov server. BAémope
Aowmdv, otav Y. emAéyous dadoyikd America, apéows petd Europe kot petd ktvmdpe to
CitiesRecommendation.html,

e uéoa otnv andkpion npog to POST pia dwaitepn ypoppn g emKeaAidos va pépet

10 cookie mg:
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Set-Cookie: America=New York; Expires ‘axpifing ypovoc’

e LeTd
Set-Cookie: Europe=Athens and Rome; Expires ‘axpipng ypdvoc’

e Ko péoa oto GET pio diaitepn ypopp g emke@aiidog va @épel dvo cookies
Soymplopeva pe “;’:
Cookie: America=New York; Europe=Athens and Rome

Etvor @avepd 6t n yprion tov cookies eivor omapaitnmm yu va amo@evyBel n KatdAnym
TOPWV GTOV server, 0tov avTog BEAeL va Bupdtol v mpoictopia TG AAANAETIOPAGTG TOV LE
peydro ap1fpo melotdv. Ot TOPOL 0TOL TOL Server CLVICTUVTOL GE VI UT KOl GE KMOTKA Y10l
TNV AOYIKT dlaxeipiong g TANpoPopiog avtne. Amd v dAAN peptd, TiBeton Bépa acpdieiog
otav o server, yopic kav va 1o yvopilope ypaopel ko dwpalel mAnpoeopia otov/amd tov
dtoko poc. OAot ot browsers didovv Tig dvvaTdOTNTEG dtaypoaeng Twv cookies N Kot TAPOVG
OTEVEPYOTOINGTG TOV UNYOVIGHOD 0L TOV, OTTMG EENYEITOL TAPUKAT®.

Téhog o pia  devtepebovoa  mopatnpnon. Otoav  moatdpe to  ‘Submit’ TG

DestinationSelection.html, gpeavifetor cav ‘Address’ otov browser 1 emtBount devbvvon
http://localhost:8080/myExamplesDir/firstCookieDemo

yopic tinote dAro (n eopua £xet POST kot 6yt GET). Otav épmg matdpe 1o ‘Recommended

Cities’ tng CitiesRecommendation. html gpaviCetan
http://localhost:8080/myExamplesDir/firstCookieDemo?

To tehevtaio “?” vdpyetl €0 Adym tov GET g dpuoag, onA. yuo va gicdyel TV akoAovbia

EVOEYOUEVOV TTAPOUETPOV TTOV EMAEYNGOV 6TV POpua. Edd PePaimg dev €youe timota, S10TL

OTNV TEPIMTO®ON QTN TOV POAO TOLG avaiauPdvouv ta cookies.

Session

H onpovpyio evog avtikeyévov tng class HttpSession otov web server, eivatr évog
EVOAAOKTIKOG TPOTTOG VO KPATIETOL TTANPOQOPIa GYETIKN KE TNV GUVOJ0, OAAG TNV POopd ovTN
otov web server. Me v npdt aeiEn evog GET pmopodpe vo dnpovpyncope ovTikeipevo
¢ HttpSession pe v pébodo request.getSession(true) (tov request object). e KaOe emdpevn
dpién GET, m 10w pébodog pe mopduetpo false, pog emotpépert v avaeopd o©to
onuovpynBév avtikeipevo. Av dnAadn to mySession sivon £vo avtikeipevo HttpSession ko
10 valueNames éva array a6 String, pe

mySession = request.getSession(false);

valueNames = mySession.getValueNames() ;
TOPVOLLE TOL OVOLOTA TOV TAPAUETP®V OV Kpatlohvtal 6tov web server ota mAaicio ovton
Tov session. To gvdlaeépov glvar 0TI 1| avagopd 6To avtikeipevo mySession dtotnpeitor pHécm
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evog Kot povadtkov cookie, Tov sessionlD (pe tiun évav toyaio apBud onpovpyoduevo omd
TOV Server), GOLPOVA e TO TopokdTm oynua. Oca eupickoviol HEGH GE TEPTYPOLLLLOL

Client Server

Avorypa
bI‘OWSCI‘ request

v

Anpovpyia avt. HttpSession

Anpovpyia Toyaiov aptOpov.

response g sessionlD Start timeout
(tuyaiog ap.)
Amobnevon
sessionlD |
otV cache
TOL browser |

request pe sessionlD

v

Avavémon timeout

request pe sessionlD

v

Avavémon timeout |

Kieiowo

browser l

Yoo

sessionID
Exmvon
timeout

Koatdpynon avt. HttpSession

Xyfqna 4.5. H e£6MEn tov session kot Tov sessionlD cookie

GLVTEAOVVTOL OVTOHOTA, EPOCOV GTO serviet ypnoiomoleiton TpoypoppHaTioTikd session. To
sessionID cookie datnpeitan 61 otov dicko tov client oAhd otV cache tov browser. Avtd
onuoivel 6t av kKAgicovpe tov browser, ydvetot to amodnkevuévo sessionlD ko poli pe avtd
KkéOe TpoOTOG avapopdg and tov client 6To avTiKeilevo session Tov server. ZInv PePLd Tov
server, to avtikeipevo session Ba ofncbel pe timeout (tng téewe v 20 Aemtov). Apa
GUUTEPAC LOTIKAL:

- to. cookies &v yével givor (evyn OVOUATOC/TIUNG TOPOUETPOV TOV amodnkedovTon

o1ov dioko Tov client kot dtetnpovvrat ekel otnv Baon evog timeout
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- ewwd to sessionlD cookie eivor éva (evyog sessionID/tuyoiog aptBuodg mwoh
amofnkevetar oty cache tov client kot dutnpeitor kel evOGm PEVEL AVOIKTOG O
browser. To sessionID amooctéAletan cov mopdpeTpog o€ KAOE OmMOCTOA| Amd TOV
client otov server yio va umopet 0vTOC Vo GLUVOEGEL TOV browser e TV GLUYKEKPIULEVN
‘cuvopiMa’ (session). Av, Yoo £vol GUYKEKPIUEVO OLAGTNLO, OEV £PYETOL KO TAAY M
TapAUETpog avt) amd tov client otov server, G vVETOL GTOV Server 10 OVTIKEILEVO
session.

To mapokdtm ocvykekpipuévo mopdoetypo eivor to 0o pe avtd tov Kddwoa 4.1., aArd
TPOYUOTOTOIEVO LLE Session ovTi 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" );

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

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

// send HTML page to client

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

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

output.println( conti );

output.println( " is an interesting continent !" );
output.println( "</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
/" Cookie cookies[];
/I cookies = request.getCookies(); // get client's cookies
/| 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.println( "Cookie with cities has been read !" );
output.printin( "</TITLE></HEAD><BODY>");
/I if ( cookies.length 1=0) {

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

/- for (inti=0; i< contiNames.length; i++ )

1 output.println(

/! "In" + cookies[ i ].getName() + " we recommend to visit "
1 + cookies[ i ].getValue() + "<BR>");

/oy

for (int i = 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.println( "<H1>Sorry, no recommendation possible !</H1>");
output.println( "You did not select a continent or " );
output.println( "the session has been terminated." );

}

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

}

private String getCities( String conString)

{
for (int i = 0; i < names.length; ++i)
if ( conString.equals( names[i]))
return cities[ i ];
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return ""; // no matching string found

}
}

Kodowkag 4.5. To SessionServlet yia enideién g HttpSession
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@aivovtor onpewwpéve ot ahdayég €vavtt Tov avtiotorgov servlet ywo cookies. To
avtikeipevo session g class HttpSession 10 amoktde TAVTO 0TO TO AVTIKEILEVO request pe

HttpSession session = request.getSession(true);
Y& autd amodnkevope ta {gHyn Ovopd TOPAUETPOV /TIur ToH BEAopE

session.putValue(conti, getCities( conti ));
Otav pog EavapAnoet o client, avtopdTmg £youe TNV AVOPOPA GTO CMOGTO session (LEGH TOv
sessionID cookie) kot avoKT®UE TO AVTIKEIIEVO session oAl Le

HttpSession session = request.getSession(false);
Ao ovtd maipvopan to Tt elyope amobnkedoet pe

contiNames=session.getValueNames();

ONA. xat’ apynv To ovopato Tev Topapétpov (cav vector). O okomdg eivar mpoeavig. O
server ogv ypetdletal E€m amd avtv Vv avipetdnion tov GET tov cvykekpiuévov client,
va Bopdron timota, evoow acyoAeital pe yAddeg dArovs. Otav ypelachel, Onwg £dm, omAd
avVATPEXEL OTO GUYKEKPIUEVO OVTIKEIPEVO session. AQOD OTOKTNCUUE TOPO TO, OVOLLOTO TOV
TOPOUETPOV, AVUKTOUE TIG TILEG LE
String val = (String) session.getValue(contiNames[i]);

[Ipémer mhvta vor eAéyyoue ov M avagopd oto session (OnA 1o sessionID cookie) &xet
Tpaypatikd otadel and tov client, aAlmg timota and o wapandve dev givatl dvvatov. O de
client mBavov va unv avtamokpivetal oty dlaxivnon tov cookies OTm¢ eueic Aoyapralope

(BA. emopévn mapdypopo).

AxoArovBmvtag v yvmotn Sodikacio Le TPOQOVEIS aALaYES, LTOpPOVUE VO SOKILAGOVUE TO
SessionServlet pe tig 600 @Opueg tov client, v DestinationSelection.html xotr v
CitiesRecommendation.html. E6® opwc mpémetl va avoiope v devtepn yopig va kKAeicovpe
tov browser, aAMadg eEapaviCeton to SessionID cookie amd tv cache tov. Me to TCP
Monitor pmopobpe va dovpe Kot Tov poro tov SessionlD cookie.

H Awyeipion tov Cookies stovg Browsers

O ypfo¢ Tov browser £yel v dvvatdTTa dlayeiptong Twv cookies. ZuyKekppéva yio Tov

Firefox: IMTataue Tools, Options ko omv xaptéia Privacy avoiyovue ta cookies.
Mmnopodpe vo emTPEYOVUE TNV OTOJ0YN] TOVG, Vo To doVUE amobnkevpéva, va
ofnoope to amodnkevuéva ko pe ‘ask me everytime’ oto ‘Keep Cookies’ va ta
BAémope kot va Ta eykpivope/amoppintope KabdS Epyovrat.

IES: Tlatépe Tools, Internet Options kot otv Koptéla Privacy motdue Advanced,
Override Cookie Handling kot emAéyovpe prompt.

Netscape:

Ta mapamdve givol ToAd ypnota yioo v katavonon kot to debugging twv mopoaderypdtwv
pe cookies kot session. Mmopodpe vo dovpe av ta. cookies eveypaenoav TPOYUATIKE GTOV
client (] tov browser), k00O Ko av 0 Server ovVTIUETOTILEL CMOTA TNV TEPITTOON VO PNV
avaktd to cookies (1 to sessionID cookie) amd tov dicko tov client (] v cache tov
browser), A0y® gkmvong xpovov, ofncinatog otov client, kAn. H cache tov browser ydvet ta
nepleyOpevd g 6tav kheicovpe Tov browser.
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Server-Side Scripting kot Xyéon Servlets pe JSP (JavaServer Pages)

Onwg eldape 610 TapATAvVED TOPASEYLA, 1) GLYYPOET] KOO Kot oeAidwv HTML e servlets
elval apkeTd KommoNg e cvveElg ¥PNOoELS TG evioAng println. Avtifeta n JSP (JavaServer
Pages), éxet cav faon v HTML ceAida, péoa atnv omoio LOVO Yo TNV TPOLYLOTOTOINGT| TG
aAnrodpactikdtTag, mopepPdiietor kddwkag Java. Avtr elvan pion oelda .jsp, OTOL
nopeuparireron kmokag péco e HTML, avti HTML péca oe k®dotka. TNV TpoypatikdtnTo
n JSP Baocileton ota servlets. H unyavn g JSP mopdyet amd v .jsp cedida mnyoio kddwka,
servlet. Tnv mpdt POpA MOV amoteital, UETAYA®TTICETOL ALTOG O TN YOi0g KMOKAG GE £val
class file yi v tpéyovca kot yio kébe perddloviikn yprion. Exovpe dniadn to mopokdtm

Brjuato:

1. "Evag kowdg browser avalntd (request) pia .jsp oeAidn
O server avevpickel v avalnmoOeioa .jsp celida kot v mopadidel oto ‘JSP Servlet
Engine’.

3. Tnv mpd™ QOpa M .jsp ceAda mepVIETAL amd TOV GYETIKO parser, aAMMS ekTeAeiTOL
an gvbelag To Prpa 7.

4. Anpovpyegiton o mnyaiog k®ddwoag Tov servlet amd To apyeio .jsp. Avtouarto

onuovpyeitan oelpd and println statements 160OVVOLO MG TPOS TNV TEMKN EUEAVION

pe to ypoppeva o HTML.

O myaiog k®OKag petayAwttileTon o€ class.

Anpovpyeiton to servlet pe KAon tov pebddmv init kot service.

7. Ta mapaydpeva amd 1o servlet oedopéva amootéAlovial and Tov server otov client
v Tapovciaon cov kKowvi) HTML ceAida

AN

To mapondve cevaplo amoteAet server side scripting: o o Kotvog browser kTumd .jsp ceAideg
oTov server, oav vo ftav ceAideg .html. O browser dev avtilappdveton Timota, 610TL O server
OV TIC OMOCTEAAEL TPV EKTEAEGEL TOV EVOOUOTOUEVO KMOKO Java kol ONovpynoeL €K TOL
aroteAéopatog Kabapd .html celideg. Avtég eivar mov teMKkd GTEAVOVIOL Kol TIG OMOlEg
eppaviCer o browser. Epdcov epumiéketar KmoKag, ot 6eAdes eivar duvapikés, . aridlovv
mePLEYOUEVO (1 KOl EUPAVIOT]) GOV OMOTEAECUO TNG EKTEAEONG TOL KMOIKA otov server. H
avtiotoyyn teyxvoroyia g Microsoft ivar 1 ASP (Active Server Pages), pe v dwagpopd Ot
ypnowonoleiton n VBScript avti ¢ Java. Ymapyer xou n mepintoon g JavaScript piog
amhomomuévng (ko Swapopetiknig) Java oe popen scripting yAdoococ. Ymhpyer Kor m
nepintwon tov client-side scripting, 6mov 1 ceAida mepiéyovoa JavaScript katefaivel otov
browser. Tote avtdg, 6TV UEPLEL TOV (EPOGOV EYEL EVOOUATOUEVT SLVATOTNTA), KAVEL TNV
petotpony] o apuyws html celida kor v mapovcidlel. To client-side scripting dev givot
1660 d100edopEVO Kat Oev Ba T e€eTdoolE EOM TEPAITEP®.

Ba etidovpe éva mapadetypa server-side scripting mepimov avAAOY0 TV TPONYOLUEVOV
(Kodweg 4.3, 4.4). I'pagpope cav kabapég .html evrorés, 6ca frav tpv pésa oe println(). o
T0 dvvopikd pépog katapevyopus oty Java. ‘Etot €poue péoa o oeAida .html tov kdduka
Thvto TEPIKAEONEVO HETAED <%...%>. Xto onpeia auTd TPEMEL KAVOVIKE LETA TNV EKTEAECT
va onpovpyeitor évo Tupa arodektov keévou html. Mo mAnpn avtictoyio taipvope v
SessionServlet.class tov mapadeiypotog g mopaypdeov Session Kot ONUIOVPYOVUE TIG
napokdto dvo Continent.jsp kot Cities.jsp ceAidec.

39 amo 141



..<%! 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 FIRST PAGE</TITLE></HEAD>
<BODY>

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

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

K®owag 4.6. H Continent.jsp eAida dnpovpyovoa session kot ovtamokptvopevn 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 (int i = 0; i < names.length; ++i)
if ( conString.equals( names[ i ] ) ) return cities[ i ];
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return ""; // no matching string found

}

06>

<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 (int i = 0; i < contiNames.length; i++) {
String val = (String) session.getValue(contiNames[i]);
out.println(
"In " + contiNames[i] + " we recommend to visit "
+ val +"<BR>");
H
}

else { %>
<H1>Sorry, no recommendation possible !</H1>
You did not select a continent or the session has been terminated.
<% }
0>
</BODY></HTML>

Kodowag 4.7. H Cities.jsp ceAida vrootnpilovoa session kot avromokpwvouevn ce GET
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O kddwKag, 0 omoiog kavovikd Ba NTav eveouatouévog péco oty néBodo service tov servlet
napepPaiietor omovdnmote BEAOUE avApESH 68 ‘<%’ Kot ‘%>". Gupilope 0Tl awTd onuaivel
KOOIKag 0 omoiog mponyovpévmg Ntav  puéoo oty doPost 1 doGet, pébodor ot omoieg
Tpoépyovtal amd TnV service. Xproomolovpe aKOUN Kol TO
<%= java expression giving String; %>

vy vo, BydAiope katevBeiav keipevo yia html. I'evikdg koodikag, Em and to doPost 1} doGet
(myx. m Pondntwn pébodog getCities kol ONAMCEIS YEVIKOV UETAPANTAOV), TPEMEL VO
nepukieietan petald ‘<!%’ ko ‘%>’. Ta avtikeipeva request, response, session (kot GAAQ)
glval YVOOoTA Kot (PNGLULOTOGLO YMPIG TEPUTEP® EVEPYELES OMO LUEPOLS HOG, OTTMG Elyape
oTIG mopaypapovg mepi cookies kot session. To avtikeipevo out (évavtt Tov output) sivon
eniong ypnowomnomotpo yo v €600 keyévov y to html. H out.println(“some-string”)
o0 YpNooTolovE givor | Tponyovuevn output.printin(“someString”) kol 6o pwopovoe Kot
avt va aviikatootadel pe kabapd html. Mévouv aveEynteg moAAEG AALEG O1EVKOADVOELG
Kol AETTOUEPELEG, OAAG TO TL cvpPaivel dwapaivetal apketd kabopd. H xdbe ceAida .jsp
AVTONOTO EMOTPEPETAL TIO® GTO. avTioToryo TUNnpota TG SessionServlet.class amd v onoia
euels (xewpoxivnra) v omuovpynoape. Télog yia to deployment amiwg Oétope TIC
Continent.jsp kot Cities.jsp péoa o€ éva folder, n.y. JspExamples, kdtw amd to webapps kot

aAldlope Tig d1evBhvoelg o
http://localhost:8080/JspExamples/Continent.jsp Ko
http://localhost:8080/JspExamples/Cities.jsp

péca otig 0o Eoppec. Katd ta GAAa 1 cupmeplpopd ToL TOPASELYHOTOS dEV TPEMEL VO
Slapépel Evavtt avutov e session péca amd serviet. [Moapatnpovue v osn kabvotépnon
avVTOTOKPIONG, OAAG LOVOV TNV TPATY POPA TOV KTLTAUE TNV G6eAda .jsp. Onwg gimape, 10T
yivetar m onuovpyion ¢ class evog 1odvvapov servlet. Amd to onueio owtod, TOVTO UEVEL
oTNV UVNUN £TOLUO VO avTOTOKPLOEl ToyvTOTO OTWS Kot 6TO TPONYOVUEVE TapodEiypaTa. X
enayyeApatikd mepailovia Aapupdverar Tpovola vo. un vwooTel TV KaBLeTEPNON aVTH O
‘TPOTOG TEAATNG’ KO TPOKOAEITAL ATO TOV CUGTNIO L0 EIKOVIKT] KANGN Y10l Vo EMTEAEGO0VV
TPOKATOPKTIKA TO OVOTEP®.

AV QOvVTOGTOOUE 0 TPAYUATIKT EPOPUOYYT] OVVOLUK®DY CEMOMV e OEKAOES YIALAOES YPOUUES
html ywo moAvmAokeg kot (ouoOntikd wpaieg) oeiideg pe Alyeg €mAOYEG KO QUVOLLKE
YOPOKTNPIOTIKG €0 Kol ekel, PAEmope TV KopydtTo TOV emtuyyavoue pe v JSP. Oa
elyape yudoeg println vo koatakAvlovv Tig Alyeg Ypoppés AOYknGg HEGO GTO OVTIOTOLXO
servlet. Amo6 v GAAN, v KOVOUE TO TAPUUKPO GUVTOKTIKO AGBOC LEco otnV .jsp GeAida
(elte otOV KOOKA, €ite 0TV CWGTH oAANAovyia TV oplobetioemv pe v kabopn html)
PAémope unvopato cedApatog mov eAdyiotn fondewa divovv. Enti mAéov dev voohvtatl doKipég
kot debugging £€® amd 10 TANpeC mePPdALov pe TV cuppeToyr| tov server. O Adyog Befaimg
glval n TANPNG avtopatoroinon UExpL TNV YA®ooo unyovig kot to deployment, otov omoio
dgv &youe kapio cuppeToyn Kot duvatdtnTo ETEUPAONG.

AveEaptitaog teyvoloyiag (cookies, session, JSP, kAm) to mAnpeg oevaplo Ba NTav, TV TPpOTN
@opd mov Ba emokeEBodue 1O site va pag kKatéPer  DestinationSelection cav pia (oTotikn)
oelida Tov mailel Tov poro POpUAG Yo aVTOV OV KABeTAL 6TOV browser. Apo¥ emthéEope TV
Nmepo, kKatomy va pog kotéfel pali pe mv emPefaimon g emroyng pog (SLVoKO HEPOG)
n CitiesRecommendation (GAAN otatikn ceAida cav eopua), va moaticope to "Recommend
Cities" kot vo pog emotpoesi n tedkn (dvvapikn) oedido. Me v JSP eivor {mua
oxedopov av Ba Exope pia eviaio oeAida, M av n pia Bo pog odnyel oe dAAn Eexymwpiot,
omwg mepimov Kavope 0. Kot mdAwv Ba énpene to Kowvd pépog vo punv emxavorappavera,
oAl va dwatiBeton oe TOAEG oEMdES, gite cav ko HEB0dOC 1| oplopol eite va evtdooeTon
pe kémoto ‘include’. I'a Ao owTé LVEAPYOLY OTAVTNGCELS UEGO OTA TAOIGLO TOV EVEPYADV
oceMowv (JSP, ASP, PHP, «An).
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5. Evoaymyn etqv XML

H XML (Extended Mark-up Language) eivor pua dnAotiky] yAdcco mov Mpbe petd v
ASNI1. Kvpua dwapopd givar 6t oty XML ypnoiponotodbvtol omoKAEICTIKG YOPOKTNPES
(character based, évavtt g ASNI1 mov eivan bit coded). EmumAéov n doun g eivon
TOVTOYPOVOG TO OMAN] OAAG Kot o gOKOUTTY. Ao dAAN omtikny ywvia, otqv XML éva
KEILEVO YPNOUOTOIEITOL Y10l TV OVOTTOPAGTOCT SOUNUEVIS TANPOPOPIaG GTO S1adIKTLO.

Onwc kar oty HTML (Hyper Text Mark-up Language - kot 1 XML - elvanr yAdooa mov
emonuaivel emmAéov  mAnpoopia avagepodpevn oto  Poocikd  keipevo. Tty XML
npocolopilope v mAnpogopia avt pe v Pondewo etkeTdv (tags), onA. pe éva
AVOYVOPIOTIKO TEPIKAEIONEVO amd <. Me T1g etikéteg (tags) emrvyydvovpe to “markup”.
Tags vrapyovv ko oty HTML, m.%. t0o {evyog <B> </B> 1} 10 povadikd <Br>. Avtd dpmg
elvar mpokaBopiopéva kar oyetilovrar pdévo pe v eueavion tov keévov. Ta tags g
XML eivon mpocodlopicia EAevBepa amd Tov ¥pNoTN, 0 010G UTOPEL VoL TOVG O10€L Kot OTTOLN
onuacio avtdc opicet. I'ia tovTo TPémet ko whvta va (gvyapadvovtal, dNA. <textl>my car is
here</text]>. To avayvopiotikd <textl> </textl> dev mpocdiopilel avaykaoTiKA TO0 TMOG Ha
eppovicdel To mepukdeldpevo keipevo (0nmg Ba éxave to <B> </B> t¢ HTML), aAAd pmopet
Y. va ocvvovaleton pe pio evépyeln, omwg Ba kabopiler dwkog pog KOdkaG mov Oa
eneEepyachel o apyeio XML. To (ebyog <textl> ko </text]> opilel éva oToiyeio (element),
TOVL 0moiov 1o dvouo givor To textl kol To mEPLEXOUEVO OTIONTOTE TTEPIKAEiETOL HETAED TOV
<text1> (opening tag) kot tov <text1> (closing tag).

To endpevo Prpa etvar 1 evBvAdkwon (nesting) mov d4idel v dvvaun v KOTaokeELacHoHv
otoyyeio pe TOAOTAOKN E6MTEPIKN OEVOPIKT doun, T.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 mokvoturopéva givan tags (avayvopilotikd), mavta (evyapouéva. Toéco ta tags, 0G0 Kot n
nepkAeldpevn minpogopio eivor mwhvto keipevo (text) (nio e€aipeon mopaxdtm). H XML
glvon e0KkaumTn, EVKOA®G EVVOOUUEVT, AAL BePaimg Kot omdTaAN o Kmdkomoinomn (text avti
bits). Xto mapomdve mapddetypa £xovpe otolyeio pe To Ovopo message, to, from, subject,
text, another text. To ototyeio another text eivon xevd (empty element) kou avti (gvyovug
<another_text> (avoiyovtoc) kot </another text> (kAeivovtog tag), £yope v cuvtopoypagio
<another text/>, mo¥ avoiyel kol kKAgivel cuyypoves. Xvvnbme, OTMG TOPATPOVUE KOl GTO
TOPOTAV® TOPAOELYa, TO TEPEXOUEVO TOV oTolyeiov eivanr GAAo (GAAa) evBvAakopéva
otoyeio, 1 / ko keipevo (text). ‘Eva otoreio pe mepieyduevo povo keipevo Aéyetan text
element. Emiong yio 10 mepucheidpevo keipevo ypnowponoteitor kot o opiopds PCDATA
(Parsed Character Data)), kaBdcov 10 Keipevo avtd Aapfavetor v’ oy cov eviaio kot
Eexmopiotn ovidta and Toug parsers (PA. TapoKdTo).
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To mpdTO TOpdderypa eivan Evag Katdroyog dtevbvvoewv (address book). H mpdtn cepd Ha
eEnynbel mopaxdtw. Me cut & paste avtiypdyte 10 mopakdte keipevo oto Notepad o
omote 10 pe .xml. Metd avoite to pe tov browser (IES). To mopokdtm amoteiel éva
mnpeg kelpevo XML (XML document).

<?xml version="1.0"?>
<addressbook>
<!-- This is my good friend Bob. -->
<contact>
<name>Bob Rizzo</name>
<city>New York</city>
<address>1212 W 304th Street</address>
<state>New Y ork</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>

<!-- This is my old college roommate Peter. -->
<contact>
<name>Peter Rosenberg</name>
<address>1162 E 412th Street</address>
<city>New York</city>
<state>New Y ork</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>

Mopdaoerypa S.1. Keipevo addressbook.xml

H devdpikny popoen eivor mpo@ovig kol pUmopovpe otov browser vo  avoryokAeivoope ta
ototyeia (eOAAa Kamowov Pabovg). Tlapatnpnote emiong ndg dtaywpilovrol Ta oYOAA, TAOG
Kietver éva otoryelo (element) mov oev €xer mAnpogopia, (vmdpyel TopATAvVO TETO0
TAPASEYID), TAOG YPAPovTal Ta. deGpevpéva cupPfora &, ‘. (To “ yivetar &quot; Kot o <,>
&lt; , &gt; avtiotoyo — dokipdote Ta). O browser omAm®g ovVTIMAUPAVETOL KO ATOKOOIKOTOLET
TO GLVTOKTIKO NG dopng kot v mapovctdlel cav dévopo. IMapafialovtag v ocbvtadn
PAEmOLE OYETIKEG TAPATNPNOELS TOV £KkdidEL 0 browser.
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MeTaBAnTég I810TATWYV — Attributes

KdaBe otoyyeio (element) duvatdv va €xel Ko 1010t TEG (attributes) ot petafAnTéc TV omoimv
poli He TG TIEG TOVG GLVTACGOVTOL GOUPMOVO LE TO TOPAOELY O

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

To tag (movie) cvuvodeveTon amd 0Tl 0 ypnotng BElel va mephdfel cav 1010t TeC (comedy,
rating, year). Ka0e petafAnt wbdtmrag eépet sav tiun €va text string. H onpacio kot ypnon
tov attributes etvor 0épa Tov ypnot M ¢ €papuroyng mov emeepyaleron o XML. Kabe
petafAnt) wiottov 6o pmopovoe vo amotelécel vmootoryeio (sub element), dnA. to
Topamave topdostypua Bo umopovoe va ypapel cav:

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

To t 6o wpotunBei €ykertonr cuvnB®G otV gumelpia. Tov TPOYPOUUATIOT (Y. £va poKpPD
Keipevo dgv Ba NTav Kopyo N TPOKTIKO va, TEPIAAUPAVETOL OTIG IOOTNTES).

H mpot ypapu <?xml version="1.0"?> amotelel evioAn mpog tov parser (OAeg Ol EVIOAES
avTéG mepKAeiovtan and <?  ?7>), A TO TPOYPOUUUA TOD OTOKMOOIKOTOEL TNV doUn Tov
XML. Méoa 6g autrv TV €VTOAN T0 ‘version’ givar petafAnt wottov. To string xml givan
deopevpévn AEEN ko dev pmopeite vo ypnolomon el yia attribute, ovte yo tag.

AAAa MNepiexdpeva Zroixeiou

[Tépav Tov Keévov, PTopovie va TEPIAGPOVE OTOLONTOTE KOIIKOTOMUEVT 1] U1 YNOLOKY|
mAnpogopia (ekdva, video), n omoio Opwg mepikieieton omd <!|[CDATA[ ..]J]>. O 6pog
CDATA (Character Data) eivar o avtiBeon pe tov PCDATA (Parsed CDATA), dnAadn 1
CDATA d¢ev vroxertan oe parsing. O parser ayvoel 10 TEPIKAEIOUEVO, TO OTOI0 O1OYETEVETOL
OOV TPOPAETEL 1] EPOPLLOYT.

‘Eva miqpeg keipevo XML (XML document), sivar éva apyeio text (dmpovpynuévo pe
Notepad, Word, xdmola epappoyn kAm) 10 omoio €yel v katdAnén .xml. Tlepiéyel pio won
puoévn devopikn doun, kato amd pio kot povadikny pife. To otoyeio pilag (root element)
ovuPoAiletar yevikd pe / Ko 0V QaAivETOL GTO OPYEL0 KEWEVOL TOV OVTITPOSHOTEVEL TO .Xml.
Axppog kdto and v pila vadpyer to povadikd document element, ota mwoPUTAVEO
nmapadetypato yope /addressbook, /movie. To document element (addressbook, movie) dev
YPEWLETAL AVAYKOOTIKG Vo cuuTintel pe 1o Ovopa tov apyeiov. 'Etol kdbe keipevo XML
nmopopotdletal pe €va cvotnua opyelobétnong pe root directory to .xml apyeio, folders,
subfolders ta elements kot files to0 mepieydpuevo twv elements. Avty 1 avaioyioa PBonda
UVIUOTEYVIKE TNV KaTovonomn g dopung Tov XML, yopig Spme mepottépm mpoekTacELS.
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Mapadsiypa

To mapakdre vehicles.xml gumepiéyel 6co mapovoidcOnkay Topamdve Kot Bo YpPNoIUELSEL
oTNV KOWwO Kelpevo e@appoyng HeBoOdwv kol teyvoAoyudv Yo tnv emeEepyacic XML
KEWWEVOV.

<?xml version="1.0"7>

<!--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"/><!--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</lory1>
<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-->

Moapdderypa S5.2. To keipevo vehicles.xml (Ba ypnoipomoteiton Kot TopaKdTm)

Namespaces

Me 1o namespaces eac@aiiletor ehevbepia Ko ave&opTnoio 6TV ETAOYT TOL KEWEVOL TOV tags,
onAadn oty ovopatoddtnon twv eni pépovg otoyeiowv (elements) avAapeco Ge SOPOPETIKA
kelpeva. A¢ vmoBéoope OtL €va oTOlKElD LTAPYEL GE OPOPETIKA Keipeva pe to 6o dvoua.
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Anhaon éyope <any tag>textl</any tag> oto docl.xml kor <any tag>text2</any tag> o7T0
doc2.xml. Av topa gépope pali o dvo ot ototyeio, yio mapadetypa og €va Tpito doc7.xml, dev
Ba pmopovv va dtapopomotovvtal pe Baon to dvoud tovg. H Adon Epyetan pe éva mpdbepa ko pia
ovpupaocmn moH vrodnioi To mov £xel opiobel to kGOe oToryeio. 'Etol ypdpovpe oto doc7.xml 10 tag
TOVL TPMTOL cav nspl:any tag kot 1o tag Tov devTepov cav nsp2:any tag. ‘OAa to otoryeion TOV
opifovtar tomkd péco oto doc7.xml dev @épouvv kavéva mpodBepa, dnAadn Exovv to default
namespace. Eropévmg duvatov va cuvomdpyovv Kou T Tpia tags: nspl:any tag, nsp2: any tag ko
any_tag. Ilog dpwg e&oopoariletor 1 povadtkdtng TV mpobepdtov mol emthéyoviol ave&aptnTa
og odpopa onueio Tov kécpov; Ta 0o ta Tpobépata nspl, nsp2 opilovion OMOKAEIGTIKA GTO
doc7.xml kot Stacvvdéovtar pe kdmowo URIs, tov omoiwv 1 povadikdtrta givol €161 1| aAA®G
eEnopaiiopévn.  ‘Etol pmopovue va opicope oty apyn tov dikov pog vehicles.xml (uéco oto
opening tag avtov) ta nspl, nsp2

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

Kol PETA VO avOpEPOLLOGTE OTO Kelpevo pog og it:trolleys, ru:trolleys, Ta omoia givar dtapopetikd
Tov dkoV pog trolleys. Apa to. namespaces 6id0VV TNV SVVATOTNTO GLGYETIONG OTOLXEIMV €VOG
kelévov XML pe ovykekpyuévo URIs. IIpocééte emiong 0t apkel kdmolog opiopds URIs oy
apyn tov otoryeiov (cuvnB®G Tov root) dmov OBa yivel ypron Kamwolov namespace. H yprion kdmwotov
tag cav it:trolleys, ru:trolleys péca oto xeipevo dev amortei ocbhvoeon pe to avtiotoryo URI, obte
kav va gtvar avtd to URI vropktd. Mmopovue Tdpo vo ovVIIKOTAGTNOOUE HECO GTO OTOUXELD
<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>

MMoapdderypa 5.3. Eicaywmyn tov namespaces

[Topamave PAEmope TV xpron Twv Vo opioBévimv namespaces kabmg kol Tov default, wov dev
QEpeL Kavevo Tpodepa.
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6. Enuacio kow Xpfjon ™ XML

H onpaocio g XML éykertar oto yeyovog 0Tt dtatifevron £Torpot Tpodmot cHvOEoNG TG SOUNG
TOV KEWEVOV TNG UE TA TAEOV GUYYpOVA TPOYPAUUATIOTIKE TepBdiiovta. Tétola vapyovv
v O1dpopeg YADGoeS, ALl gpelg Ba emkevipwbovpe Kupimg oty Java. Xtnv dwndwkocio
aLTH eUmAEKETOL TAVTO £vag parser. O parser KaTéYEL KEVIPIKO pOLO GTNV aVTIGTOlYNO™M Kol
aAAnAoovvoeon TG Oevopikng doun tov keywévov XML pe v avtictoym (cvvnbwmg
OVTIKELLEVOGTPAPT]) SOUT OTNV YPTCLOTOLOVUEVN YADGGA, e dedopévo 0Tt To Keipevo XML
elvar évog cupprdg YopaKTHP®V OVTOAAAGOUEVOS HECH UIOG EMKOWVMOVIOKNG GUVOESTG, EVOG
apyeiov otov dloko, kAm. O parser amoktd TETOlL oNUocio, moL Oewpeitonr mAEOV core
technology. Ot mopaxkdte moapovclaldpevol parsers givor ot TAEov dtadedopévol (kal open
source!), OAAGL VLTAPYEL EKTETOUEVO TEPOUITEP® OVTIKEIUEVO Yoo €101KE TePPairovia,
WOwTEPEG  OMOUTNOEL OOJ00NG, EAOYIOTOTOMUEVO KMOWO, (Y. Y. EVOOUOTOUEVO
GUOTNHLOTOL), KATL.

XML ka1 DOM (Document Object Model)

To Document Object Model (DOM) pog Bondd va Bewpnoope tnv devopiky] LOpe| TOL
XML kellévov HE OVTIKEWEVOOSTPOPT TPOTO Kot VO ETEUPOVIE GE OVTO WHE GLYKEKPIUEVA
interfaces. Mg 10 XML DOM pumopovpe vao onpovpynocope éva XML keipevo, va
mionynBovpe péca oe avtd kol vo TpocsOicope, LETAPALOUE KAl APOPECOUE GTOXELN TOVL.
‘Eva XML keipevo mepva amd €vav parser, 0 0moiog onpovpyel Kol To. GYETIKE ovVTIKEIEVL
omm¢ mpoodlaypaeel to DOM. Me ta dwotiBépeva interfaces (uéow JavaScript, VBScript, Java,
KAm) Kkavoupe Tig embountég emefepyoacie kot katomwv, av 0€lope, otnv avtiBetn
katevBuvon omovpyovue €va véo mapnAlayuévo katd Tic embopieg pog XML keipevo.
Kevipikn 10éa too DOM eivor to Node Object pe 1o avtiotoryé tov Node Interface, to
omoio Ba dovue mapakdtw oe Aewtopépela. Ouwg edd cav Node (képpoc) voeitar oyt poévov
10 k60e otoryeio (element) tov XML, oArd mépav tov Element Node, €yope to Attribute
Node, 10 Text Node, to CDATA Node kot GAla meprpepetokng onupaciog. H OAn devopikn
doun, otV onoia evrdooetol katd DOM kéBe keipevo XML, didetor to Zynua 6.1. “Ola ta
un povptopéva tetpaymva sivor Node Objects.

INuavtikd yopaxtnplotikd tov DOM egivor 611 1) dadikacio Tov parsing yiveton ot pidG Ko
yopic dwkn pog emépPaocn Katd v €EEMEN TG ZOUQPOVO pE TO Zynuo 6.2 , o parser
petatpénet 1o keipevo XML 610 avtiotoryo 0évopo (kotd 1o Zynua 6.1), to omoio dwatifeton
GTO TPOYPOULUUATICTIKO oG TEPPAALOV.

47 and 141



| Element
Node

NamedNodeMap

Attribute
Node

Attribute
Node

Element
Node

Text Node

CData Node

Yympa 6. 1. H wepapyio katd 1o DOM

XML XML DOM
document parser

A 4

A 4

1 »

Get information
Pars€ (m.x. JAVA DOM API)

Application

Xympa 6.2. 'evikn apyn DOM

48 amd 141




Epydpaote topa ota povpiopéva tetpdymva tov Zynuatog 6.1. O NamedNodeMap mepiéyet
ta attributes. Eivow pio pn Swatetaypévn ocviioyn (collection), kabBocov kdBe attribute
avevpioketol pe To OVORd TOov, Yopic va evolweépel M oepd. Avtibeta m NodeList
amotelovpevn and Text Node, dAla Element Nodes, kAm. givon pio datetoypévn Alota.
Yuvenws, coppova pe 6ca yvopiloue, éva tomkd XML element amoteAeiton o evdg amod
évav NamedNodeMap (gvidg tov omoiov mepukieiovtar Ao ta attributes, cav Attribute
Nodes) kot ag etaipov and pio NodeList (n omoia meprhapPaver xyz Nodes, 6mov xyz ta
evoegyopeva Text, CDATA, «in, kou gv téiet kamown (child) Element). Tovto akpipdg 0élet
va ogigertto Zynua 6.1. INa mapddetypo mtapatnpovpe 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>

</level1A>

<levellB bl="value bl" b2="value b2" ></levell1B>

<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 cl1" c2="value c2">This is level 2, Item C 22 </level2>

</level1C>
</root>

Mopdderypa 6.1. To keipevo nodes example.xml.
Topa Oa ypnoipomomoope 10 MSXML (Microsoft XML) DOM tov IES. Anuovpyodpe v
napokdto web cedida pe evooupatopévn JavaScript (oe 0o directory pe to mopomave
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");

49 omno 141



// 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;
//we 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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// here some examples for modifying the given XML document

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

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

//, 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 !I!l......</P>
</BODY>
</HTML>

Kodwkag 6.1. Tlepiynon péoa oto nodes_example.xml pe JavaScript

Inuewwveton 6Tt N avtikatdotaon Tov “<’ pe tov €wkd yapoktipo &lt tov tags €ywve
TPOKEEVOL Vo eppaviCovtal To tags otov browser ®¢ KEILEVO Kot EMOUEVOS OAOKANPO TO
XML «keipevo. Atapopetikd 6t elvan petald tov “<’ “>” hapupdvetror og HTML tag and tov
browser kot dgv Tondvetal. H avtikatdotaon poévo tov “<’ apkel Tpo@ovac.

To objDOM avagépetar oe éva MSXML.DOMDocument, mov Omuovpysitor cov
ActiceXObject (teyvoroyio Microsoft). Méca o€ avtd, pe v pnéBodo tov load(), poptmvope
to XML. IIpdra pe to alert(objDOM.xml) deiyvovue 6ho 1o XML keipevo.

Topa o tepdrofodpe péoa 6° avtd pe T1g peBoddoLg TV avtikelévoy katd DOM kot v
yvoot) pog (amd 11 oedideg ASP) JavaScript. H péfodog alert() 8a pog mapovsialer oe Ok
MessageBox 1o 11 éAovpe va do0LE, OVGLOGTIKA TV BE0M HOC HEGH GTNV OEVOPIKT] LOPON
tov XML (1 omoia dpwg topa, katd DOM, Bswpel cav képpovg Eexwpiotd to tag, attributes,
text, KAm xotd ™V tepapyia kotd DOM). To objCurrNode cov petafAinty oavoaeépeton
dwdoyikd o dapopetikovg kopPovg (nodes) péow tov wWwmtev firstChild, lastChild,
previousSibling, nextSibling, mov £xet (01 mavta - avdioya pe v Béon tov) évag KOUPoG.
Oleg avtég ot 1010m1eC emMOTPEPOLY AhAovg kOuPovs. Otav méoovpe og  attributes,
ypnooroovpe 1o NamedNodeMap interface. Avtd avtimpoowmevel pion un OlOTETAYHET
ovAroyn| (collection) kOpPmvV, INA. €d® Ta (I6mG) TAEOV TOL €VOC, OALY TAVTO OVOUATICUEVOL
attributes. Mmopovpe va avaeepbovpe oe Kabe attribute Eeympiotd pe to item (index), 6mov
10 index apyilel amd 10 0 (0 10 mpdTO attribute, 1 o devTEPO, KOK) . Tar id1a WGYVOVV KoL Yo,
to NodeList interface, aAld €0d £yovpe dwtetayuévn cvAioyn. Téhog to nodeName,
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nodeValue &ivor ot mo ypnoipeg 1010t TEC TOL £KAGTOTE KOUPOL. AVAAOYQ LE TOV TUTO TOV
KOUPOV, EMOTPEPETAL KOL 1) AVTIGTOLYOVGO T KATO TOV TIVOKOL

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 kot Tiun yio kdbe THmO KOUPOV

IMoa va petatpéyoope 1o keipevo XML péow too DOM, vrdpyovv ot péBodot
removeChild(oldChild), appendChild(newChild), replace(newChild,oldChild),
insertBefore(newChild,refChild), pe avagopég otov tpéyovia (refChild), morod wor véo
kopPo. Me v cloneNode(deep) kKAmwvomolovue tov kOpPo, ite povov tov (ne deep=false),
glte autdv Kot OA0 TO VTOJEVOPO TOL Kpépetor omd kdtw tov (pe deep=true). o va
onuovpynoope éva koOuPo, GoYETO Kol acHVOETO Kot apynv He To keipevo XML,
ypnoonoovpe v péBodo createElement(tagName) evog “document”. Avddoyeg sivor ko
ot createTextNode(data), createAttribute(name), createCDATASection(data). Om
ONUIOVPYNGOUE [E AT TOV TPOTO UTOPEL LETA VO KPEROGOEL 0TO 0EVOPO, OTTmC eENYNOTKE.

Inuewwveton 0T T0 Topamdve mopdderypo amotelel client side scripting (ko oyt server side
scripting 6mmg eiyape pe TG evepyég oerideg ASP). O browser tov client avoiyetl pio ceAida
html otnv omola mapepPaiietor kdducog piog scripting yAdooag. TEtoleg vdpyovy TOAAES:
JavaScript, VBScript, PerlScript, Python. H ntp®t €pyeton pali pe 6Aovg tovg browsers, 1
dgvtepn etvan eveopatopévn poévov otov Explorer.

2DoTE TOPO TNV Tapomdveo web cedida v avapepdpevn oto oyetikd XML. @épte v pe
tov browser kot dgite péow tov IES mdg o kddwkog pog mepidyet péca oto XML keipevo
Kévovtag aALayEG OE QVTO.

Ta moapamdve nTov pio ypnyopn swooaywyn pe v pondeia g JavaScript. @a dovpe Tdpa o
ocvotnuatikd to DOM (Level2) API mov 6ider n Java. To API (Application Programming
Interface) eivor éva oOvolo classes ta omoio dwatibevtar otnv €pappoyn mov YPAPOLLE,
TPOKEWEVOD QTN VO YPNOUOTOMGEL TIG SVVATOTNTEG TOL Oidel (OTNV GLYKEKPIUEVT
nepintwon) 1o DOM. Otav Aowmdv kdmorog oyvpiletanr dt1 pog dabétel mpog ypfow éva
DOM Java API Ba mpémnet, petald ahlwv, va éxel mpaypotonomoet o€ Java, v class Node,
N omoia Oa TPEMEL VoL PoG EMMTPEYEL VO, KAVOUE OPIOUEVA TPAYLLOTO PE KAOE aVTIKEIILEVO TOV
tomov (¢ class) Node. Awatvndvovpe tovTo mo avotnpd: ‘Eva avtikeipevo piog class otov
opopd ¢ omoiag avaeépeton ...implements Node, dwnbétel onwodnmote pio oepd omd
pebddovg (methods), Odeg oyeTilOpueveg pe 6ca 0 xpNoTNS (M EPOPLOYN HOG) WITOPEL Vo KAveL
pe ke DOM node.

"Exope Aouov tig axorovbdec pedddoovg
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public interface Node {
public String getNodeName();
public String getNodeValue() throws DOMException;
public void setNodeValue(String nodeValue) throws DOMException;
public short getNodeType();
public Node getParentNode();
public NodeList 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 DOMException;
public Node replaceChild(Node newChild, Node oldChild) throws DOMException;
public Node removeChild(Node oldChild) throws DOMException;
public Node appendChild(Node newChild) throws DOMException;
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();

// 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;

Xyqpa 6.3. DOM (Level 2) API ¢ Java - Node interface

Ymv kdBe (mdvto public) pébBodo tov mapamdveo Node interface, @aiveton koBopd TL
wapapetpo {Ntd kébe péBodog Kot Tl EMOTPEPEL KO T TEPLGGATEPA ivar mpopavn. 'Eotm
nodeobj éva avtikeipevo piog class mov mpaypotonotet (implements) to Node interface. Tote
n nodeobj.getNodeName() emotpépet 10 6vopo tov nodeobj cav String. To Tt onuaivet
“ovopa” kaBopiletar Katd mepinmtwon ocoppwva pe tov Iivaka 1 avdioyo pe tov TOTO TOL
nodeobj. O tomog Aappdvetar pe nodeobj.getNodeType(), omdte T0 short oL emoTpépetan Oa
elvar pio and T1g Tapamdve opilopeves otabepéc. Zopowva pe tov [ivaka 1 exteleitor oty
avtifetn katevOvvorn kol n nodeobj.setNodeValue(nodeValue). Tnv mepodfaoct pog v
gmTLYYdvVOoVUE, OM®MG Kol OTO  {ponyovuevo  mapddetypo  tng  JavaScript, pe
nodeobj.getFirstChild() kot Ta mapepeepn, mod OAn EMGTPEPOLY AAAO aVTIKEIEVO TNG class
Node. Avédioya ioxbovv yia mapepfoin (insert), aviwkatdotaon (replace), eEapdvion
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(remove), mpooOnkn (append), khwvomoinon (clone) xopPwv. Edd yperdlovion dedopéva
€166000 g class Node katd mepintmon, Hog eMGTPEPETAL OE TAA 0 KOTA TEPITTWOT KOUPOC.
H mepmtovcic 1o DOM  gaiveton pe 118 nodeobj.getChildNodes()  «o
nodeobj.getAttributes(), mov pog emotpéeovy avtikeipevo g class NodeList ko
NamedNodeMap avtictouya, mdvto Katd to Zynuo 1.

Ot class NodeList kot class NamedNodeMap eivan Befaing kot avtég interface tov DOM,
opilopeveg mg e8Ng

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 removeNamedItemNS(String namespaceURI, String localName)
throws DOMException;

Xyfqpa 6.4. DOM (Level 2) API ¢ Java - NodeList koau NamedNodeMap interface

Daiveror kaBopd amd Tig droTfépeveg HeBOOOVG N SLAPOPETIKY PVON TOV TOPATAV®, dNA. 1
dwatetaypévn AMota NodeList, évavtt tng un owtetaypévng cvAhoyng NamedNodeMap.

Onoc yvopilope koupog (node) sivon kou kdébe attribute. Onwg PAémoue mapakdtom to Attr
extends Node, dnAadn eivor 6Tt kou to interface Node, aAld pe mepoutépm 1010TNTEG Ko
nefodovg. Avtég o1 mpocbeteg pébodor didovtan oto Attr interface.

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

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

To 1010 10 Element Node, cav enéktaon tov Node £yel dwaitepo gvolapépov, KabdGov
nepthopPdvet, peta&y dAAmV, Kot Ty dweipnon tov attributes (elcaywyn véwv, dtoypoen|
oAV, eEaymyn evog yuo eneéepyocia, KAT). Befaing to Element givor to pévov Node mov
éxet attributes (evoopatopéva e 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 DOMException;
public void removeAttribute (String name) throws DOMException;
public Attr getAttributeNode(String Name); //returns a whole Attr object
public Attr setAttributeNode(Attr newAttr) throws DOMException; //sets a new Attr & returns the same
public Attr removeAttributeNode(Attr oldAttr) throws DOMException;
public NodeList getElementsByTagName(String name);
//missing some, name space related
public boolean has Attribute(String name);
//missing one, name space related

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

‘Eva miqpeg keipevo XML omoteAel avtikeipevo g class Document. Onmwg PAémope
nmapakdto n Document extends Node, onladn eivon 6t kot i) class Node, aAAd e mepottépm
010N TES Kol neBddovs. Avtéc o1 mpdcbeteg néBodot didovtar oto Document interface.

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

Xypa 6.7. DOM (Level 2) API tov Java - Document interface
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H getDocumentElement() emotpépet to root element. Tovto eivon ¢ class Element, 1 onoia
elvan e€edikevon g Node (Element extends Node, mpdypatt €xope katd to Zynuo 1 ko
‘Element Node’). KéBe véo Element (omowaconmote class) to omoio 0élovpe va
Kataokevdoope kot vo evtdope oto vmipyov poviého XML katd DOM, avnket
avayKooTikd o€ kdmolo document. I' avtd vmdapyovv to dibpopa createXYZ (createNS
Aoppévovtag v’ Oylv To namespace) Tov €MGTPEPOVV avtikeipevo Tomov XYZ. To kdébe
tét010 Xyz givon (e€edikevon tov) node kol pmopel vo amoTteAEcEL KATOTLY OPIGHA E1GOO0V
oT1g oyeTikéG peBoodovg tov Node interface mod ddoapE TOPATAVE®.

ZNUELOVOLUE EMIONG OTL VTLAPYOLV Kol P GEWPA OPIGUAOV

public interface Xyz extends Node {...}

omov 10 Xyz etvor Attr, CDATASection, CharacterData, Document (£606n 10m),
DocumentFragment, DocumentType, Element (oyoMdotmke mopandvem), Entity,
EntityReference, Notation, Processinglnstruction. Ta mepiocotepa lval yvmotd pog cov
neputdcels (e€gdikevoelg) tov Node katd DOM. Téhog vapyovv kot to. Comment kot Text
ocav eedwevoelg g class CharacterData, evdo to CDATASection givor e&gidikevon g
Text.

H m\mpng ewkdva tov classes (interfaces) too DOM API ko g epapyioc twv, dideton 610
napokdto oynue. [Hoapatnpovue 6tTL N epapyio ot avtiKatonTpilel TNV KANPOVOUIKOTNTO
™G Java (1] TOL AVTIKELEVOSTPAPOVS TPOYPUULATIOHOD) Kot Oyl TV 1Epapyion EVOC KEWEVOL
XML. To kd0e interface x mpocOétel pebBoddOVE eMMALOV ALTAOV TOL PPNKE GTOV TATEPO TOL
y, ONA. x extends y. Me v class x (ka0¢ interface eivar xkou class !) pmopodue va kévope
nePlocoTEPO MPdypata S10TL M X givor mo e€gdkevpévn amd TV Y. XOPOKTNPLOTIKY
nepintoon eivar 1 Document, 1 onoia otnv évvola Tov XML mepiéyet éva Node, aALd €M
oav class (1 interface) eivar epapyikd moudi tov Node. e To0VTO KAnpovouel OAeg TIC
pueBOd0LVg ToL Ko ExEL KO GAAEG EMUTAEOV. Xe OAEC TIC TEPUTTAOGELS OIO0VTOL Ol TPOG POV
pébodot vtd ™V popen TV interfaces mov eaivovtol oto Lynua 6.6. Ot classes vpiockovrat
ota packages org.w3c.dom.xyz.
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interface
org.w3c.3c.dom.Node

A

interface
org.w3c.dom.Element

interface

org.w3c.dom.Attr

interface

org.w3c.dom.DocumentType

interface

org.w3c.dom.ProcessingInstruction

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

Yympa 6.8. Iepapyioa oo DOM API
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Agv givon mopa&evo, 6T pedetdvtag to Java API tov DOM avakaAvrtope 6An v Bewpeia
tov XML. TN 10010 KOl dMCOUE TAPATAVED UL KATMG AETTOUEPESTEPT TEPTLYPAPT XWOPIC
GLYKEKPLUEVO TOPAOELY L TYETIKOV TPOYPAULOTOS G Java.

XML ka1 JDOM (Java Document Object Model)

To Java Document Object Model (JDOM) pog tpoceépel mpocPacn oe €va keipevo XML
péom piag 0evopikng doung (6mmg kot 1o DOM), aAld 00 amokAEloTIKA HEGM avolktov Java
APL Ot oyetkég classes oe  UML poper odidoviar oto Zynua 6.9. To JDOM givor
ow@opeTiké tov Java API tov DOM, oy mopOVGLAGUUE GTO TPONYOVUEVO KEPALULO.
Me tig pebddovg tov JDOM, mov Ba mapovslacBovy mapakdto, eneepyaldpacte TV doun
ov Omuovpyeital ocav avarapdotacr tov XML. ‘Eva avtikeipevo Document eivar m
avVomapAcTacn Tov OAoL Keyévov XML kot cuyypovag mepiéyet ta dAia JDOM aviikeipeva
o0 OVTIGTOLYOVVTOL COUPMVO, LLE TIC OVOpaGieg Toug an” gvbeiog otig avtiotolyeg tov XML.
To (XML) Element tov JDOM dev mepiéyet ta puépn tov opadomomuévo, oe NodeList ko
NamedNodeMap oOmwg oto DOM. EmmAéov pmopovpe vo emnnpedoovpe (B€covpe,
aALaEove, offoovpe) To Tepleyopevo evog (XML) Element, yopic va petapepdpocte Kot vo
dovAevole og kabe o empépovg ‘kopPovg’ (Attribute, Text, CDATA Node, kArt ) EgxwpioTd.
Mo mopdaderypo n getAttributes() péBodog g Element class emiotpépel pa (Java) List.
EmmAéov oev vapyel ed® TextNode. To keipevo (text) evog Element amld emotpépetal and
v getText() pébodo tov Element class. Katd ocvvénewav, avtikeipevo o6mwg Element,
Attribute, Processinglnstruction, Comment, kKAn pmopovv vo dnuovpyndovv pe to New.
Tovto ypnoyomoteital yio v kataokevn evog XML kepévou ek tov undevog. H ovciddng
Stapopad Eykertar 0tL eved 10 JDOM odev voeitan £€m amd v Java, ot dopéc tov DOM eivan
aveEapTNTEG Kol TEPOUV Omd CULYKEKPIUEVN] YADGGO TPOYPOUUOTIGHOV. AALO ov guelg
TopaTave TS avietoricopue pe JavaScript, 1 ddcape o oyetikd interface og mepiPdAiov
Java.

To JDOM mnapéyetl tov tpdmo mpdsfaong ota otoryeion Tov Keywévov XML, aild yoo v
gloaymyn / e&oywyn tov XML avaykaotikd Bociletor og kdmolov parser (GUYKEKPYEVA TOV
SAX parser mov Oa dovpE TOPAKAT®) | TNV deVOPIKN dopn| NG tepapyiag oo DOM (av
dwatibevtan €Ton).

Ba dodue TOpa T0 HEPOS TNG el0ay®YNG evog XML, 610 mopakdtom mopddstypo HEGm Tov
SAX parser. Anpovpyodue mpadta évav SAXBuilder. Avtdc ypnowonoidviag to SAX,
petatpénetl pe v uéBodd tov build 1o keipevo tov apyeiov vehicles.xml og éva document,
OnA. oto avtikeipevo doc g yevikotepng class Document tov Xynuatog 7. Todpa, pe to
avtikeipevo jtp g class JIDOMTreeProc, mov ektifeton mo kdT®, SEPYOUACTE AVUIPOLKA
ola Ta elements (otovyeia) Tov doc.
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Document

DocType

Element

Attribute

Comment

CDATA

Processing
instruction

Text

EntityRef

JDOM Exception

TMEPLEYETOL OTNV
Element

TEPLEYETOL OTNV
Document

Yympa 6.9. Ta avtikeipeva (object model) tov JDOM pe Baon v oyéon ‘mepiéyetar’
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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,IOException, JDOMException

{

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

SAXBuilder builder = new SAXBuilder();

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

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

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

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

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

}
}
Kmdwkag 6.2. Enickeyn pe avadpoun oe 0Aa ta elements péco JDOM (1/2)

H JDOMTreeProc (BA. enduevo kmoka) £xel v pnéBodo processElement, n omoia e€dryet to
nepleydpevo tov kKabe otoryeiov oe pia list (mixedContent). EScd tomobBetobvtor OAa ta
aVTIKEILEVA TOD OMOTEAOVV TO TTEPIEYOUEVO TOV TPEYOVTOG element, ektd¢ amd ta attributes.
Ta attributes dev OBewpodvionr mepleydpevo, oArd W0 teg tov Element. Ta attributes
e€hyovton péow pilag Alotag kat’ evbelav and to element (getAtributes() yw OAa,
getAttribute(String name) yio évo mpog éva — OAAG TOTE TMpémel vo yvopilope €K TV
Tpotépwv T0 Ovoua). Emiong 1o keipevo pmopel va eEaybel ko ovtd an’” gvbeiog amd to
Element pe v getText(). I'a avapopd oto mpoaypatikd mepieydpevo tov  Element,
ypNopomoleitan £va yevikd avtikeipevo (object), To omoio kotd mepintwon yiveran casted cav
Text, Comment, kAn, Element (ondte tdpa mwodi tov tpéyovtog), PA. Zynua 7. Tpéxovtag Tic
ovo mopoamdve Java classes, epeaviCope ta Text ko Attributes OAwv Tov KOpPov. Ilpocééte
ot 1 processElement kadeiton avadpopukd. Ta otoryeia g mixedContent givor avtikeipeva
pe duapopeg 10101 Kol ypnotlpomotovpe v getText yiao ta Text ko Comment
TPOKEWEVOD VO TUTADCOVE TO Keipevo toug oav String. To avtkeipevo CDATA tomoveton
ovo popéc, wo ocav avtikeipevo Text (n CDATA eilval kotaokevacuévn cav subclass g
Text) ko pio cav CDATA. To avtikeipevo Processinglnstruction €yt kotd v Bewpeia
PITarget (n epappoyn otnv omoiav amevBhveton 1 akorovBovca eviorn]), oedopéva (DATA,
ONA. M eke®VNoN NG EVTOANG) kot BePfaing matépa otov onoiov avnkel (Parent). Kot ta tpia
eEdyovtol cav Keipeva.

Olo to Tapamdve sivor TAéov kown Java kot 1 dddpevn mopakdtom péBodog enelepyaciog
umopel va ypnoorombet yevikodtepa eni omotovdnmote apykod XML.
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import java.io.*;

import java.util.*;

import org.jdom.*;

import org.jdom.input.SAXBuilder;

public class IDOMTreeProc
{
public void processElement(Element el)
{
// Print name and text of el
System.out.println("\n ");
System.out.println("\nNEW ELEMENT named: "+ el.getName()+ ", with text:"+ el.getText());
//Print attribute names and values:
//(to do this first get all attributes via a list)
List attributeList = el.getAttributes();
printAttributes(attributeList);

//mixedContent list will contains the contents of el
/I -=-111 Attributes are NOT considered contents of el ---!!

List mixedContent = el.getContent();

//Contents can be Text, Comment, ProcessingInstruction, ...
//scan the content list, assigning first each of the list's
//inhomogeneous elements to a general object o
for (Iterator i = mixedContent.iterator(); i.hasNext();)

{
Object o = i.next();

//if object o belongs to some particular class
//(Text,etc, see JDOM classes),

//we use casting and make o a pointer to an object
//of this class, then place an appropriate call.

if (o instanceof Text) {processText((Text)o);};

if (o instanceof Comment) {processComment((Comment)o);};

if (o instanceof Processinglnstruction)
{processProcessinglnstruction((ProcessingInstruction)o);};

if (o instanceof EntityRef) {processEntityRef((EntityRef)o);}

if (o instanceof CDATA){processCDATA((CDATA)o);}

if (o instanceof Element)

{//here a recursive call to this same method !!!!
processElement((Element)o);}
}

}

public void printAttributes(List attributeList)
{

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() + " ");

H
H

public void processText(Text text)
{

//we 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.println("\nPI Target : "+ pi.getTarget());

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

}

public void processEntityRef(EntityRef er)

{
//related to DDT - see later

}

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

}

public void processComment(Comment cm)

{

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

H
}
Kodwkag 6.3. Enickeyn pe avadpoun oe 0Aa ta elements péco JDOM (2/2)

Xmv avtiBetn kotevBovon, yoo v oeplokn e€aymyn oe apyeio .xml, ypeldleton évag
XMLOutputter. Koatoaokevaletor oty oapyn Kot Tov Topodidovpue o100 TEAOG TO VIO
onuwovpyiav doc kat to gmBountd FileOutputStream (pe to dvopa tov mPog dnpovyiov
newVehicle.xml ). Katackevdlovpe tdpa to doc €k Tov undevog. XpnoIOTOLEITAL TO New
kaBdg ko  pnéBodog addContent tov kdbe dnpovpynBévtog element yio va Tape mo KAT®
(apyilovtog amd o root element(). Emiong to root (elemetO ovopacHév lory3) opiletar cav
doc. Me v setxxxx (xxxx ywo Attribute, Text) eumlovtilope éva element pe Tig 1O10TNTES
kol to keipevo tov. Téhog yw vo oeifovpe Ot ta avrikeipeva tov JDOM classes
ocoumeplpépovtal Omws Kabe object g Java, epopudlovpe oe €va amd avtd v puébodo
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 Create XML
{

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

{

System.out.println("Creation of new XML");
XMLOutputter outputter = new XMLOutputter(" ",true);
FileOutputStream output = new FileOutputStream("newVehicle.xml");

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

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

//mew Element object to be used below
Element element] = new Element("tender");

//One four_line statement!.... Creates

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

//setAttribute is method of Element

//AND 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")));

/lelement] 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);

//the JDOM objects (here an Element object) are usual java objects,

/lto demonstrate this, we apply the most common object method toString
System.out.println(element0.toString());
System.exit(0);

}
H

Koowag 6.4. Zepraxn e€aywyn doung katd JDOM, oe apyeio .xml
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XML ka1 SAX (Simple API for XML)

2m Bdon 6Awv tov mopandve gupicketar o SAX (Simple API for XML), nmpocpepduevo
and tov SAX parser, ToV 0m0oi0 UTOPOVUE VO PAVIOGTOVUE GOV VOV GEIPLOKO OVOYVMOOTN
(SAX reader) tov kewévov XML, yoapaxtipa mpog yapoktipa. O SAX parser
avayvopilovtog ta dwdgopa pépn tov XML apyeiov, dnuovpyel avtictoyyo cvufdvro
(events), ota omoiat T0 OO G TPOYPOUUO OQEIAel Vo avTamokplOel COUPOVO HE TIG
embopieg poc. O SAX parser owfalet v towvia (cvppd yopoktipwv) tov XML keévoo
KO OVIYVELEL KOl OTAOTO 6 GLUYKEKPLUEVO onueia. Xe kdbe otopdtnuo dnpovpysiton £va
ovuPdv (event) mpog tov Okd pog event handler. MoMg o event handler avtipetmnicel 1o
event, cuveyilel o parser péypt 1o endpuevo onueio. Xto Zynua 4. eaivetot 1 oelplokn 16050¢
tov kewwévov XML otov SAX parser. Avtd¢ eA&yyetor amd TNV €POPUOYN GTNV OToin
oniovet wiow (callbacks) copPavra, dniadn v aviyvevon tov eni PEPOLS HEPOV TOV LTTO
avéyvoon XML .

XML XML parser

document

Parse Information (events)

| b

Event handlers

Application

Yympa 6.10. 'evikny apyn SAX parser

O ContentHandler (evoopatopévog oe popen interface péca otov SAX parser) ivar €vog
event handler xatd to yvootd g Java, o omoiog onpovpyel KAGES TO® GTNV EQAPLOYT
KkéBe popa mov €va a&lompdoekto yeyovog (parsing event) OOMICTMOVETOL KOTE TNV GEPLOKTY|
avayvoon tov kewévov XML. ‘Eva interface elvar o opiopdg pebddowv (BA. m.y.
startDocument, StartElement, kAr). v mepintoon pog n tistoyneio ovtdv Tov HeBddmV
Oa kodeitor OTOV SAMIGTAOVOVTOL Ol OUMVUUES TEPUTMGELS (apyn TOL KEWEVOL, GTOLXEIOVL
XML oavtiotorya). O XMLEventsPresentor, mapakdto cov Sk KOG TPOYLOTOTOINCT TOV
ContentHandler interface, opeilel va mpoypappaticel OAeg TIg HEBOSOVE AVTEG, £0T® KoL UE
teTpiupévo tpdémo (Gueom emiotpoen ywpic kapia evépyela). Xav tov ContentHandler,
vdpyovv otov SAX kot dAAa tpia mopdpola interfaces ErrorHandler, DTDHAndIer,
EntityResolver, pe avtiotoym ¢rhocoeio ypniong, o omoio. OU®G OV EVOLOPEPOLV EOMD KOl
agnvovtal ompoaypotonointa (oA, dev  mpoywpdue o€ ovtiotoyn implementation).
Anuovpyovpe mpmto éva avtikeipevo SAXParser kot PETA HEC® avTOV €val AVTIKEILEVO
XMLReader, to onoio kot Ba dwofdoet to XML xeipevd poag. Ltov XMLReader avtikeipevo
npookoArdtor kot to ContentHandler avtikeipevo mod onuovpynoape. Télog kalovpe v
puébodo parse, n omoia avtdépoto Onpovpyel O6Aa ta callbacks, dniadn TG KANnoelg mov
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yivovtan kdBe opd mov GtV d1adIKAGTIO TG GEPLIKNG OVAYVOONG O parser oVOKOADTTEL TO
SMGTOVEL TO avTioTOrK0 GLUPEY. Avaroya pe To Tt fpiokel, Hog To S10féTel HEC® QTG TNG
KANONG Kol S1APOPoL GYETIKA AVTIKEILEVA TOV EVOLOPEPOVY, T.Y. OTNV TEPITTO®ON TOL element
OAN Vv TAnpoopia mov oxetileTon pe T0 Gvoud Tov. 10 cLUPAY gpeavions véov element,
pog oideTon n evkoupion va dafdcope kot to attributes. Mécw tov interface Attributes (coav
Vector tng Java) didope 6to mOpAdEypa Vo €K TOV TPOTEPOV YVMOGSTO pag dvoua attribute
(to colour), pog emotpépetor 1 0&on mod Ppioketal (UNOEVIKN, TPAOTN, O0£0TEPT KATT UEGH GTO
element) Kot KOTOTLY YPNGILOTOIOVTOS VTNV SaAlope TNV Ty.

InuemTéov, 0T YOPIg EMTALOV KT oG TPOCTAOELD dEV VITAPYEL OLGLDONG TANPOPOPIa Yo,
T0 OV gvupioketan péca oo XML 1 dadikacio Tov parsing , m.y. o€ moio PdBog Tov dEvopov.
Kpatovtag ommv epoppoyn pog pio mpoictopic Suvotdv va KOToypAQPOVUE JOUNUEVT TV
TANpoopia yio To Tt cLVEPRN / dfdotnke oe KAOE oTiyun). Agv VILAPYEL EV TOVTOLG KOVEVOC
TPOTOG Vo, Yvopilope Tt £metal, dESOUEVOL OTL TO OIKO LG UEPOG (TNG EPAPLOYNS) TPOYWPEL
mapaAinia pe tov SAXParser kot XMLReader, o onoiog dev €xel akdun dofdcel mo mépa.
Av mdl emBopodue yvoon tov onueiov, O0mov gvpioketar avd mdco oTiypn o parser
ypnoporotovpe v class Locator. Anpovpyodue 1o avtikeipevo g Ic kot to dnAdvoopue
otov ContentHandler ypnowpomoidvtag v pébodo setDocumentLocator pe v povodikn
evtol] this.lc = locator; Am’ OAec T peBOooLE NG SOKIMALOLUE TOPOKAT® TNV
getLineNumber, mo0 pog 6idet v 0éomn (apOud ypapung) péoa oto oapyeio, OTOL
SwmotdOnke and Tov SAXParser 10 GLYKEKPIUEVO GLUPAV.

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

//XMLEventsPresentor will be defined as an implementation

//of the ContentHandler interface. The ContentHandler interface
//contains the definition of a number of methods,

/Iwhich are automatically called, when the corresponding

/Iparsing event occurs. In our XMLEventsPresentor implementation
/Iwe have to implement each and every one of 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.println("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,
//through a method of it, a reader object
SAXParser sp = spf.newSAXParser();
XMLReader sr = sp.getXMLReader();
//We have to declare the ContentHandler to the reader
//and then we can issue the 'parse' command to
//(invoke the parse method of) the reader
sr.setContentHandler(this);
sr.parse("file:///D:/George/JavaClasses/Code/vehicles.xml");
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//Tmplementations of ALL ContentHandler interface methods:

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

}

public void startDocument() throws SAXException

{ System.out.println("Starting with the XML document...");
}

public void endDocument() throws SAXException

{ System.out.println("..... 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 qName, Attributes atts)
throws SAXException
{
//demonstrate use of locator: show the line of this event
System.out.println("START of Element " + qName
+ " at line no "+ lc.getLineNumber());

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

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

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

}

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

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

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

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

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

K®dwkag 6.5. To ContentHandler interface kot ) ‘mpaypatonoinon’ tov pedddmv tov
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Me 1ov SAX parser gupiokopedo 6To KaTdTEPO TPOYPAUUATIOTIKA TEPIPAAAOV TOV pOG OidEL
mpn npdcsPaocr oto XML. H évtaln tov dikdv pog embopidv (epopproyn pog) eivot mo
enimovn and 6t pe to DOM 11 JDOM, aAld o1 dtoB€a1eg SLVATOTNTEG KOt 1) TOYVTNTO €0
vepTeEPOLY. Agv mepyuévope va dnpovpyndel kot va pog mpooeepbel n TANpNG doun tov
XML ocbppwva pe to DOM 1 JDOM poviérho, addd ewdomotovpedo kot umopodpe va
avtarokptBovpe ota oxetikd cvpuPdvta on the fly, kabnbg dafaleton to XML keipevo kot
YOPIG VO, TEPIUEVOLLE TO TEAOG BLTNG TNG AVAYVMOT|G.
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7. XML kol XSL

Me v XSL (eXtensible Stylesheet Language) popeonoovpe éva keipevo XML.
>m véa tov popon umopel maM va givon XML (1 HTML), 6mwg 10 0éher €vag GAAOG
amodéktng. H popeomoinom, oniadn n petatponn evog apyeiov .xml €16000v kdt® omd
oonyleg ypouuéveg oe éva keipevo og apyeio .xsl, umopel va yivel gite pécm tov browser, gite
pécm evog XSLT (XSL Transformation) Processor. H ££060¢ givat To petapopempévo apyeio
xml 1 .htm. v nepintoon tov IES, vrdpyel evoouatopévog o Microsoft XML (MSXML)
parser, 0 0moiog VTOoTNPIlEL KoL LOPPOTOGELS COUPOVO LE TIG TEPICCOTEPEG TPOSLOLYPOUPES
™G XSL. Oa meptypdyole TopaKATt® TOC propel €vag parser vo kdvel pio TéTtoln
popeonoinor. Me tov IES pumopovpe va éxope povov é£odo .htm, n omoia ko epgaviletat.
Me avto Ba acyoAnBobdue mpdta pe Pdon 10 mopakdtw apykd keipevo XML. To keipevo
Cars.xml mpénet va givar evkatavonto, pe Hovadikd véo ototyeio v devtepn oelpd, OTOL O
parser evtélietal va ypnopomomoel 1o “stylesheet” CarPresentor.xsl. Apa 10 mopokdto
XML «keipevo mepiéyet pe v (toviopévn) avaeopd tov oto stylesheet CarPresentor.xsl tig
oonyieg ywo To g Oa mpémel va eppovicdet and tov IES.

<?xml version="1.0"7>

<!-- REFERENCE TO THE STYLESHEET: -->
<?xml-stylesheet href=""CarPresentor.xsl" 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>

Mapaderypa 7.1. To keipevo Cars.xml pe v avagopd tov o1o stylesheet CarPresentor.xsl.
Av ‘xrvmoope’ 1o Cars.xml pe tov IES, Ba dodue, avti evog keywévovr XML, évav wpaio
nivoka! [Tog £yve avtd;

Ag dovpe to CarPresentor.xsl (endpevo listing), OnA to keipevo mov Ba ddoet Tig 0dNYieg oTOV
IES vy va dnuovpynoet to véo HTML keipevo, kot to omoio avagépetar oty 0g0TeEPN
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ypouun tov Cars.xml. Ot odnyieg avtég ocvviotavtal gite oe véa otoyyein XML, omdte
yphoovtol Kot To. NN YVOOTA, €€ oV UETATPONMEG MOV OVOPEPOVTOL GE GTOLYEID TOV
apywod XML, mpdypo mod pog evolapépel topa tpotiotng. Kdabe xeipevo xsl eivon kot
avtd ypappévo coppatd pe v cvvroén e XML kon meprapfaver wiaitepeg etikéteg (tags
pe to mpdBepa xsl:), o1 omoieg ko opilovv Tig emmAéov Aettovpykdtntec. Kabe apyeio .xsl,
oav oVVToKTIKG wyvov keipevo XML (valid XML), pmopei va dtafacBel avtovopa Kotd to
yvootd (my. péow tov browser). H mpdtn ypopuun oniover v €kdoon NG
ypnowonowovpuevng XML (6nwg mpv)  wor 1 dgvtepn ypewdletor yioo OMAMON TOV
YPNOUOTOOVHEVOY oTolyeimv tov XSL. Zuvavidue €dd v yvootn Hog £vvole Tov
namespace: H degutepn ypopun dniaovel, 6Tt otidonmote £xel to npodbepa xsl: (‘xmlns:xsl=...°,
OnA. ‘to xml namespace eivan tO0 ...’)  amoktd TNV onuocio woH opiletar ©TO
"http://www.w7.org/TR/WD-xsl". Avtd pumopel va paivetar cav d1ievbvvon diktvakov tdmov,
aALd ovdémote Ba mhpe o avtdv. ATAG onuaivel 4Tt avtdg 0 omoiog Ba eppavicel To Keipevo
(edd o IES) mpémetl va €xel mpoypappatiost OAa 6ca £xovv cupewvndel ‘péoca otov’ TOMO
avtd, dNA. OLGLHOTIKA 6TO avTicToryo TpdtLmo. Ilpocééte emiong dtL To xmlins:xsl dev eivan
timote GAAo mapd attribute tov otoryeiov xsl:stylesheet. To xsl:stylesheet givor kot to root
element Tov keévov CarPresentor.xsl, kaB0cov avoiyel otnv devTEPT GEPA Kot KAEIVEL GTNV
tehevtada.

O okomdg €dm givar va gppavicfovv ta dedopéva tov XML og popon mivaka. H epodvion
TOV TiVOKO TPOETOWMALETOL HE TO OPYIKA OTIG OPYIKES YPOUUES TOL Keyévov XSL,
ave&aptnta tov Cars.xml. To gvdlapépov givar HOVOV o IO EMAEYOUE Kol YPAPOUE LEGA
oTOV Tivako Tpoypotiky mAnpoopia ‘tpafnyuévn’ péoa and to Cars.xml. Olo 10 keipevo
XSL mepucheieton peta&d <xsl:stylesheet ...> kot </xsl:stylesheet>. Méoa e avtd opilovton
templates (expayein). To apywod oaivetor petald <xsl:itemplate match="/"> «alr 7o
</xsl:template> g mpoterevtaiog oepdg. Kabe expayeio €xel to attribute match, pe to
omoio dnAdvetan et Toiov VTOdEVOIPOL Tov KeEvov XML Ba epappocbel to template avtod.
Mmnopovpe avTd Vo TO SITUTIMGOVUE Kol OAMADG: £POGOV VIAPYEL KATO0 VTOJEVOPO GTO
apywd XML mo¥ va toptdlet pe v tiun tov match (€d® to root, dnA. Ba Toupralel 6A0 T0
Cars.xml), Oa epappocdei to template avtd kot péca oe avTod T0 LIOdEVOPO. Kdbe avapopd
oto apykd XML mepropiletal 1o vmodévopo mov opicnke pe to match. Tovto dev onuaivet
TOALG €00 TOV TpdKELTAL Y1 TO /°, 0AAG Tapakdtm Ba dovpe templates kolodpeva péca amd
templates (evOvAdkwon - nesting), ondte Kabe template cuvendyeton Kou Eva (GHVOAO o)
vrodévdpo(a), To(a) Aeyopeva context node(s). Ag dexBovpe mpog to mapdv €60 6T, AdY® TOV
template, &yope méoel HEcO o€ Eva VTTOOEVOPO, 0p1LOEVO amd avtd To context node.

Méoa oto template umopovv va mopatifevror omowdnmote otoyein XML (doyeta pe to
apykéd pog XML 1o omoio kdAeoe 10 cuykekpipévo XSL), ta omoia Oa gppavifovrot Katd to
yvootd. Extoc and avtd, otoryeio / eviodég tov kot eoynv XSL (ta swoayoueva pe xsl:)
avo@épovTol Kol SVAAEYoLV oToyela amd to apyikd XML, mavta Opweg péca amd To
VTOOEVOPO OOV PPIoKOUACTE COUP®VA pe Ta moparave. Etol to <xsl:for-each ...> ...
<xsl:for-each/>, emiléyel 6Aa T 6TOLYKEID GTO VTTOSGEVIPO (€0 TO TOOt /), COUPOVA KO LLE TOL
attributes order-by (kprtipro ta&vounonc) ko select (otoryeio ent Tov omoiov gpapuoletar).
Ta attributes avtd £xovv péca oto XSL v yvoot) ocvvtaén (attribute=""xyz”’). Katomv pe
1o otoyyeio XSL xsl:value-of maipvetan teAkd n Ty (OnA. To text), | pe @ to attribute Tov
emheyévtog XML otorgeiov. Ovolaotikd ta otoyyeia / eviodéc tov XSL pog divouv v
dvvatdtnta va. mhonynbovue péca otov  emdeyévia context node kol va emMAEEOLUE OTNV
Swdpoun pog otdnmote emBopovpe. o mapddetypa, to select (attribute tov value-of)
eptEyel o Aeyopevn XPath expression, onAadr éva povomdtt mov opyilel otov context
node. Emiong pmopovue va Bswpnoope 61t xsl:for-each givon évo mini template péoa oto
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apyKo, O10TL Hog PEPVEL (OTNV TTEPLOYN TNG 10YVOG TOV) 6€ KOUPo 1} cbvoro KOUPmv (Ola Ta
vehicle) kdtw and tov context node (root /). Avtd givan Tpocmpvo kot LOALG Byodue and to
select element, emavépyetor o oyvwv context node, O6mw¢ opicOnke oamd 10 match tov
template to omoio ‘extehovUE’.

To minpeg keipevo CarPresentor.xsl elvon

<?xml version="1.0"?>
<xsl:stylesheet xmlns:xsl="http://www.w7.org/TR/WD-xsl">

<xsl:template match="/">
<html>
<head>
<title>Used Vehicles</title>
</head>
<body background="Money.jpg">
<hl 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>
<!--This template has had so far only presentation elements, -->
<!-- without any reference to the target xml document -->
<l-- 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>
</htm]>
</xsl:template>
</xsl:stylesheet>

Moapdoerypa 7.2. To stylesheet CarPresentor.xsl.

Topa Oa epapuooope 1o apyeio vehicles transformer.xsl ent Tov vehicles.xml kaA®vrog Tov
xalan XSLT Processor ypouuévo og Java péom command line.
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<?xml version="1.0"?>
<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w7.0org/1999/XSL/Transform">

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

<l-- create a new element with a specified name -->
<xsl:element name="jeep_users">Organizations 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>

<l-- 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 again to .. -->
<xsl:apply-templates select="vehicles/ambulances"/>

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

<!-- 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="loryl"/>

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

<!-- 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 -->

<!-- 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 -->

<!-- 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>

Hapaderypa 7.3. To vehicles transformer.xsl (mpog epappoynv eni tov vehicles.xml)
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H avagopd oto apyeio .xsl yivetoar tdpa 610 command line
java org.apache.xalan.xslt.Process -IN vehicles.xml -XSL vehicles transformer.xsl

ONA. epdpuoce v dadkacia .... Xalan.xslt.Process tov eni tov vehicles.xml cOppova e
T1¢ 00Myieg Tov vehicles transformer.xsl, 1o omoio umopel va amopoakpovvOel amd v devTepn
ypappn tov vehicles.xml. Metd 1o —IN €pyeton 10 .xml €16600v, petd 10 —XSL to .xsl tov
petaoynpotiopod ko petd éva —OUT Ba umopovoape va opicovue €vo .xml 7 .html
gyypaons tov anoteAécpartog. [IPOXOXH: O napondve tpodmog melpopaticpod pe tov xalan
elvon Tavtote TpoTNTéns, KaBdGoV o1 browsers 0ev avtoamokpivoviol Guyva o€ TOAAN Ao Ta
VTOGYOUEVA €0, 1] KO GE OTOLOONTOTE GAAO GUYYPOLLLLLOL.

Enedn 1o véo .xml péoa oto .xsl, dev mepikieieton kab’ ohokAnpiav o€ otoyeio <html>, dev
Ba &youe €€0do html, adAd amAr £6000 keévov otV KOovaOra yewpiopuod. Me tov tpomo
avtd gival duvatdv va dnpovpynoovpe éva tpoypatikd .xml oy €€odo (Ba pmopovoe va
e€ayBel won cav apyeio). Ilpog avtnv v kotevBovvon, to xsl otoreio <xsl:element
name="xyz"> dnovpyel mpdypott Eva véo XML element ovopaticpévo xyz, Onwe Kévope
TopokdTo pe to otoyeio <xsl:element name="jeep users">. [Tap” Olov OTL dev vEAPYEL
OVLGLOOTIKN JPOPA LE TO TPONYOOUEVO TOPAOELYH, PAETOHE €0M M0 TPOYUOTIKY|
nepintwon XSLTransformation - XSLT: dev gpoaviCope éva XML pe opaio tpomo aAAd to
petatpénope og kdmolo dAro (véo) XML. Mmopovpe vo anevbBovBode oto apykd .xml ko

vo. ovTAncovpe omd kel mAnpogopia, m.y. Le @user AapPavope v Tiun Tov attribute user.

XSLT kou XPath

H XSLT ypnowomoiet to XPath yia va opicet kot va avedpel cuykekpipéva ohvora (kOppovg
— nodes) péoca oto keipevo XML egite mpoxertar yioo ototyeio (element nodes), 1010tnTEG
(attribute nodes), koppovg keévov (text nodes), kKAm O6mwg oty ovuPacn katd DOM.
EmmAéov umopel va mepiéyel kow cvvaptioelg el ovtov tov cvvorov. H XPath, eviote
yopoaktnpilopevn kot cav ‘yadooo’ givor 1 sql tov xml. Eivor modd mo mhobvoua, kabdcov
pog mepinyel péoa oe  Oevoplkég OOpEG Kol Oyl amAoVS GLOYETILOUEVOVS  TIVOKEG.
[Mopatnpodpue 61t otoyeio g XSLT cav ta xsl:apply-templates, xsl:for-each, xsl:value-of
&yovv v 11Ot TOL (attribute) select, evd To otoyyeio xsl:template £xet to attribute match. Ko
ot dvo ot Tég didovtar cav Strings pe v mpotvmonopévn cvvraln XPath pe v eéng
Aent Swpopd. Xto 1 XPath exepdler 10 cbvoro kKOUPwV TOo omoio emAéyope (oto omoio
0éhope va petafodpe) eved to match mepiéyet (mdAr oe XPath) éva pattern, dSni. v cvvOnKm
oL TPEMEL v ekmANpel €vag kouPog mpokelévon va emheyel. Ot duvatéC eKQPAGELS GTNV
dwtommon  €vog TéToov  pattern  amoteAohV  LIWOGUVOAO OULTMOV TOL  UTOPOVV Vol
ypnooromBovv oe por XPath expression mod pmopodpe va fpodue oto select. ‘Eva pattern
emotpépel mhvto £va node-set. Mia XPathExpression pmopel va emotpéest ko, m.y., aptopd
(BA. mopaxatw count()).

To XPath onuovpyel ‘povomdtia’ péoa otnv dopun| Tov kelpwévov XML pe tpeig tpomovg: (o)
OYETIKA ¢ Ttpog To Vo enelepyaciov otoryeio, (B) amdivta (WG TPOG TO root) Kot (Y) pe TV
Bonbewa pattern matching, émov m.y. pumopel va evtomcOel otoryeio pe motépa To oTotyeio A
Kot amdyovo 1o otoryeio B. Lto taiplaypoa pmopovv kot vo vrelcEpyoviot Ko attributes, m.y.
T0 (@ pog oonyel oto attribute. To amoTéEAEGUA TNG AVEVPESNC UECHD TMOV EKPPAGEMY TOL
XPath eivar otV yevikn mepintoon oyt Evag kouPog, aAld Eva chvoro kOUPmv (nodes-set), 1
axoun Kot 1o Kevo ouvoro. EmmAéov pe ta XPath Functions (.. pe to count()) umopovdpe vo
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aveDPOLE YPNOIUES TILEG TTOV OTOPPEOVY OO TOV EVOEXOUEVMG AyvwoTto kKOUPBo (1 kopupovug),
670 0Tol0 oG £XEL PEPEL TO ‘LOVOTTATL .

H XPath BAénet éva €yypapo XML cav éva 6évopo kOUP®V, 0VGLOCTIKG e TOV 1010 TPOTO,
Omm¢ ko to 0évopo tov DOM (Document Object Model tree ). 1o 0évdpo avtd opilovtal Ta
e€Ng 7 dopopeTiKA £10M).

1. n piCa TOV eyypheov — document root

2. k6pPog otoyeiov (otoryeio) — element node (element)
. KOuPoc keévov (Keipevo) — text node (text)
. KOpPog otrag — attribute node (attribute)
. k6uPoc PI — PI node (Processing Instruction)
. KOpPog oxdAo — comment node
. KOuPog namespace — namespace node
Eivanr onpavtikd va Eexabapiotel 6t 1 XPath gvtomilel Oyt pévov pepovopévovg kOUPouvg
Tov KéBe Tapomdve idovg AAAO GLYVOTEPA GHVOLN OVTMV, €M TV omoimV T.Y. Oa B e va
epoppochei évo template. Tovto Oa yivel mpdypott, epodcov emainbevbel 10 pattern Tov
match, mol ypappévo o XPath. ITiBavov va emotpagel Ko to kevd cuvorov (KOUPmV) av
To KpLTipo Tov BETOVTOL dev 1KavoToloHvTal TovOeVA TAVM GTO TPOSIOYEYPOUUEVO LOVOTIATL
avalntong. To kevd ovvorov (kOpPwv) yapokmmpiletar cav ‘empty node’. H pila tov
eyypboov (document root 1 root node) eivar o k6pPog ¢ XPath, omoiog mepi€yet oAdKANpO
t0 £&yypago. (AEN eivor 10 povadikd document element Omw¢g €youe mPONYOLUEVOS
dtevkpwvicel). Znv XPath n pia Tov gyypdoov cuopPorileton pe /

NN L kAW

Yrotifetor tdpa 4Tt Exope POAcEL o€ KATO10 KOUPO TOL £YYPAPOL TOL OVIKEL GE £VOL OO TOL
7 mopandve €idn kopPwv. Iapovoidlope topa ti¢ 13 dapopeticéc KatevBHvoelg (axes) oTig
omoleg UmMOpOvUE VO TPOYWPNOOUE, 1 KOADTEPO TOVG 13 d1aPOPETIKOVS TPOTOVS WE TOVLG
omoiovg pmopovpe va emAééope kKOuPovg (Stapdpmv €0MV) Le ekkivon To onueio mwov
Bprokdpaote (TK o tpéymv kéuPog - current node). O mopaxdro [Mivakag 7.1 delyver ko
eneényel v ke axis. To ‘cOupforo’ Ba ypnowomonbel povo otnv ‘cuvtopoypoeic’ Twv
XPath Expressions mov 0o pdBopie mo kdtm.

Axis XopPoro  (TK o tpéywv kOpuPog - current node)  Oonyel Tpog

child TimoTa, ta (dpeca) modd tov TK - EINAI TO Default Axis

descendant 1/ o, Toudd, moudid tov moudinv, kKAt tov TK — OXI attributes

parent . tov yovéa Tov TK

ancestor Tovg mpoydvoug Tov TK péypt kan v pila

following-sibling ta emopeva 0déreta tov TK (adeto av o TK eivan attribute)

preceding-sibling ta Tponyovpeva adédeio tov TK (adeto av o TK eivon attribute)

following toug KOpPovg mov oto Eyypago Emovtar tov TK, EKTOX twv
descendant tov TK (édgwo av o TK eivou attribute)

preceding To0Vg KOUPovg mov oto E&yypagpo mponyovvior tov TK, EKTOX tmv
ancestor Tov TK (adeto av o TK &ivar attribute)

self . tov idtov Tov TK

attribute @ ta attributes tov TK (édewo av o TK dev givar element node)

namespace Tovg namespace kKopfovg tov TK
(éoe10 av o TK dev eivar element node)

descendant-or-self v évoon tov descendant kou self a&ovov

ancestor-or-self v évoon Tov ancestor kot self a&ovov

IMivaxkag 7.1. O1 13 axes tov XPath.
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[Tpoywpdpue pe drdoykd Prpata evromcpov. 'Eva frpa evromopov (location step) mpémet,
CULLPOVO LLE TO TPOTYOVLEVO VO, OXETICETOL e KATO10 axis - Y10 avTd GAAWGTE OPIGTHKOV TO
axes. 'Etol yio to ké0e Pripo evromopon ypagpope Katapy v To Ovopa tov  axis (éva omd ta
13 tov ITivoka 7.1), petd oumAd colon (::) kou peTd (evdeyopévmg — de¢ o KAT®) TO GVop
ToV otoryEeiov wov Béhope va emiégope. Q¢ €dd mBavov va emAEEape Oyt Eva, 0ALL TOALA
ototyeia, av Pefaing vrapyovv mOAAE otowyeior pe to 1010 GVOUO OTO GLYKEKPIUEVO axis.
Mmnopobue topa pe mpoalpetik@ predicates vo meplopicope 10 HEYPL TOPO EMAEYEV GHVOLO
kOouPwv. Kdabe predicate dpa cav @iktpo. Av givotl TOAAG EVOVOVTOL L€ VTOVOOVUEVO AOYIKO
AND. To xd0¢ predicate mepiéyel pio cuvOnKn avdpeca oe [] Ko To amotéAeoua givor OTL
Kpotiovvtay poévov ot koot ot omoiot EKTANPOvV TV cuvOnkn avty. H yevikn) dratdmmon
elvan
axis::node-test[predicate-1]...[predicate-n]
Kol €vo wapddetypo Pripatog evromopov to descendant::car[not(position()=2)] , é6mov péca
o010 @iAtpo ypnowomombnkav mn XPath function position() kot o Aoyikd¢ operator not.
AMlemdAinio Prpato evtomiopot (location steps) ypapdpeva to €va Tiow omd To GALO Ko
Swywpiiopeva pe / oyxnuatitouv ev TéAel To TANpeG povomdtt evromiopov (location path). To
povomdtt evromiopo¥ (location path) eivon amoivto (absolute), onA. apyiler mévta and v
pila, av apyicope pe /
/locationStep 1/ locationStep 2 / locationStep n
N oxetikd (relative), OnA. apyiletr amd v 6on pag (opiopds mo Katw), av AEN ypayope €va
apyKo /
locationStep 1/ locationStep 2 / locationStep n
‘Eyxope xou 10 * cav wildcart kabmg ko T1¢ cuvtopevpéveg ekppdoelg XPath (av kot 6Tmg
avaeépovtal oty otNAn ‘ZOpPoro’ tov mapardve Ilivaxa). Emiong otig cvuvropevpéveg
eKQpaoelg 1o :: dgv ypdopetat. 'Etol ta
descendant::car[not(position()=2)]/attribute::* o1 //car[not(2)]/@*
gtval 1oodvvapa. Tlapatnpovpe 6t1 10 child axis cvvrouedeton og ‘“timota’ kol O6TL Ol Mo
OTAVIOL YPTCLLOTOLOVUEVEG axes 0V £Xouv cuvtopevoels. Téhog, dhec ol ekppdoelg XPath,
ocov TiwéG tov select 1 match (tyég evdg xml attribute !!) tiBevion avapesa oe " ". To
Tapokdato Xynua 7.1 divel mapadetypota
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parent::x 1 location step (ouvtopoypagia ..[x])
51de1 10 TOAD évav kOpuPo, IA. Tov matépa (avTdg ivor TavTa To TOAD évag) Tov context node, AN avTdg
Aéyeton X -- AMadg diver tov empty node. Me /.. 1 /*@ (1 location step, TdTa Op®g EEKVDVTAG OTOATO OO
myv pila) maipvope To empty node, apov 1 pila dev Exel motépa ovTE attributes.
.Ix 2 location steps

TYOLVE GTOV TOTEPO KOl LETA 0T TodLd TOL oL Aéyovtal X. Apa didet OAa ta sibling Tov context node mov
Aéyovton X, pali pe to 1610 Tov context node, av Aéyetal x -- [IiBavadg tov empty node

*[@x] 1 location step pe @iATpo

Aider 6Aa ta Todid Tov context node (to ‘“timota’ onuaivel child axis) mov £yovv attribute mov Aéyeton X --
IMBavodg Tov empty node

*Ix] 1 location step e @QiATpo

Aider 0ha ta TatdLd Tov context node mov £xovv kamoto waudi mov Aéyetar X -- [TiBavdg Tov empty node

H oc1pd cpappoyig Tov ¢iltpav el onpocio !

*name()="x'][1] *[1][name()="x']
mape To Toud1d Tov context node, mhpe To. Tod1d Tov context node,
KPATNOE OLTA LLE TO OVOUO X KPATNOE TO TPADOTO
KPATNOE TO TPDTO KpATNoe outd e T0 dvoua X
€101, av £youe To Toud1ld e TNV el Y,X,Z, TOIPVOLLE Y10l TO TAPOTAV® aploTePE Kot de&ld
X ao€o node-set

Yympoa 7.1. apadeiypoata exkppacewv XPath

nmn

), Y10 VO EKQPACOLE

L}

[Tapatnpovpe 6t1 péca oty Ekppaocn XPath (mov Bo mepikielBel pe
eva String, 7.y, TNV TN TG cvvapTnong name() 6To GIATPO, YPNCUOTOOVUE LOVE quotes

Ailadikacia EQappoyng Templates

[a va kotaddBovpe v dadikacio epopproyng Tov templates mpémel va dievkpvicope v
oxéon peto&L tov  xslapply-templates  select="node-set-expression" ot xsl:template
match="pattern", émov ta node-set-expression kot pattern ekppalovtor pe XPath. Xovdpikd
10 xsl:apply-templates eivor 1 KAnon ko to xsl:template, cov opioudg tov template, 1
Kalovpevn povtiva. Ev tovtoig dev elval cwotd va Bewpnoope omid pio ektéheomn Tov
apyelov .xsl (stylesheet), pe KAnoelg vmwopovtvddv, OT®G OTOV KANGGCIKN EKTEAECT €VOG
npoypaupotoc. H e€nynon npémel cuveydg vo avapEPETAL Kol VO LETATITTEL OO TO KEIUEVO
xml oto keipevo .xsl kot moh micw. Ilpoxertan yw functional wonr Oyt ywe procedural
programming. H XSLT o€ avtd to onueio cvyyevevet pe v Lisp.

YmoBétope 6011 0 XSLT Processor gvpioketor oe kamolov KOuPo amd 1o ‘“Tp€Yov GVUVOAO
KOuPwv’ (current node set). Zvvnbwg apykd avtd To cvvoro avtd eivon M pila </’ TovL
kewpévov XML. Katomy

(o) o XSLT Processor, yia ké0e koéppo "X" tov tp€yovioc cuvorov KOUPmv yéyvet yia to

ototyeio <xsl:template match="pattern"> tov stylesheet (apyeio .xsl), Ta omoia dSvvnTikd
tapralovv otov KOuPo avtd. Amd avtd emAEYEL EKEIVO OV TPOCPEPEL TO EOKAOTEPO
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taipioypo. Metalhd tov  <xsl:template match="/book/chapter/paragraph"> Ko
<xsl:template match="paragraph"> 10 nmp®dT0 £ivar eWdkdTEPO KOl Oar €fvar avtd mov Oa
€QUPUOOTEL — TO AALO ‘oK1aleTon’.

(B) To emAeyév <xsl:itemplate match="pattern"> epappoletor pe "X" wg T0v TpEYOVTQ
KouPo.

(y) €bv xatd 1 extéheon tov (P) evpebel <xsl:apply-templates select="node-set-
expression"™> Omuovpyeitar éva véo ‘Tp€yov oclhvoro KOUPoV’ kol 1 dadiKocio
ocvveyiletanr avadpopkd. To mapamdve "node-set-expression” avevpickeror pe to XPath
OYETIKA ¢ TPog Tov KOpPo "X" ko Oyl amdAvta (¢ Tpog v pila), EPOGOV 1 EKPPaOT)
XPath dev apyilet pe to root "/" .

BA\émope, 611 1660 10 ‘“TpéYov chvoro KOUPwV’ 660 Kot 0 TpEYoV KOUPOg cuvex®dG aAldlovv
Kol pdAota Oyt mhvta oty kotevBovvon katafoons and v pilo oTo GUAAL TOV KEWEVOL
XML ent tov omoiov epapuodletor o petacynuatiopds XSLT. Aev amokdeletan emiong 1
EMAVEIANUUEVT eTickeyN oToVv 1010 kOUPo. Méca og éva <xsl:stylesheet> 10 kdfe Eva amd Ta
<xsl:template> pmopet va gppavifetor MONON cov moudi tov <xsl:stylesheet>, givor dnAaon
top-level element. Xe wopio mepimtwon Oev vmapyxel evBvldkworn (nesting) &vog
<xsl:template> péca ce GAro.

Ag dovpe thpa TV Topamdve dadikacio spappolopevn ent tov vehicles.xml coppova pe
to stylesheet vehicles transformer.xsl. Eekwvaue pe v piCa tov vehicles.xml (X="/") omnv
omoia topraler to “OUTER template..” tov stylesheet. H XPath "vehicles/jeeps/jeep" mob
ypnoonoleitar, eivar oyetikn pe tov tp€yovia kouPo "/". TTo kdto méptope oty
nepintwon (y) kot to véo ‘TpE€Yov GUVOAO KOUP®V’ UETOMIMTEL GTO HOVAOIKO GTOLYEID
"vehicles/lories". Wayvovtal mdAr Ol ta templates tov stylesheet kat evpiokeron va tapralet

to "FIRST template ..". Méca oe avtd Eavaméprovpe otV mepintmon (Y) Kot T0 ‘Tpéyov
oVuvoAo kKOUPwV’ petamintel oto "loryl". Amd 6Aa ta templates Toupralel Topa o “Template
called by "FISRT template .. ". Metd Vv extédeon avTov, T0 ‘TPEYOV GUVOAO KOUP®V’

emotpépel oto "vehicles/lories", petd micw oto "/" ko perd oto "vehicles/ambulances". Xe
avtd evpioketon vo toupldlel to "SECOND template .. ", exteleitor, T0 “Tp€YOV GUVOAO
KOpPov’ emotpépel oto "/" kol petd oto "vehicles/jeeps/jeep” v to omoio topidlel to
"THIRD Template.. ". Katomv emotpépope oto "/" kot 1 dwudwcacio teppotileror.

[Mopakorovdmvtog To Tapardve PAETOUE OTL 1] TPOYPAUUOATIOTIKY EKTELECT] TWV TOPATAVED
eumAgKel 600 dadkacieg parsing wov TPEYOLV AAANAOOAOOYMC:

- N po epappdletor eni tov xml kot gvpiokel Tovg kKOuPove mov B amoTEAEGOVY TO
‘Tpéyov ovvoho kOuPwV’, opudpevn amd to<xsl:apply-templates select="node-set-
expression'> tov .xsl.

- M GAAN gpapudleton emi Tov xsl kKo gvpiokel Tov kKOUPovg xsl:template match="pattern">
(OnA to template) mov Toupralel KaAvTEpa oe ekeivov Tov kOUPO, HEGH GTO  ‘“TPEYOV
oLVOAO KOUP®V’, LE TOV OTOIOV TOPO OGYOAOVLACTE.

Kot ot 8o mapomdve dSadikacieg ypnoyomolovv to XPath. Tlpéner dpumg va vdpyet ko
Slc@dAon EvavTtl TG TEPITTMOONG N TOPATAVE OladKAGIo VO OlKOTEL aTEPUATIOTTY, OTOV
kavéva template dev gupioketan va tapralel otov tpéyovta KOpPo tov kewévov .xml. Edd
vrelsépyeTon N €vvola ‘edIKOTEPO template’ oto onpeio (a), xkobmOG kol M VmapEn TOV
evoopatopévov ekuayeiov. Iépav tov templates mod eupeig ypdeope oto keipevo .xsl,
vdpyovv kol téccepo evoopatopéva (built-in templates). Avtd ta @avraldpocte oTo
TOPOCKNVIO Kol ETOLUO VO, EPOPLOGTOVV (LE TNV GEPA TpoTEPALOTNTOS OGS TTopaTifevTon
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TOPOKAT®), OV KOVEVO omd To YPOUUEVO ©TO Kelpevo .xsl 0ev mpoopipel TANGIEGTEPO
taipraypo. Tote Aowmdv epoppdletar 6molo and 1o TOPUKAT® TNV GEPE TOPLEEEL TPMOTO.
Me |” ekppdletan to OR.

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

Avto tapualel oe omotodnmote otolyeio (element), dnwg vrovoei To cOuPoro "*", Kot
oty pila "/". Aev taupralel oe attributes, text, PI (processing instructions), comment.
A6y Ttov <xsl:apply-templates>, 10 ‘“tpé€yov ocvvoro kOUPwV’ ToL Pruotoc ()
amoTeAEiTOL TOPA ad OAa To OOl TOL TPEYOVTOG KOUPov (mov givan avotnpd elements
— Oy attributes, text, PI).

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

Ioyvovv ta 101 pe To Tapomdve, oAl TOpa epapuoletal oe oyéon e To attribute mode,
PAéme mopakdTo devvipivion.

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

Xe avtiBeon pe ta 0VO Tapamdve, TOpa Topldlel To template e omolodnmote KOUPO
attribute kot text. To amotéhecpo eivar va avtiypoaeovv OAa to attribute kot text oto
OTOTEAEC L.

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

Topa tapralet to template oe onoradnmote PI 1} comment (oy6A10). To amotédecua gival
tinota, ondte ta PI 1 comment 6gv avTiypa@oviotl 6To amoTEAEGLA.

Eivon topa mpopavég, 0tL n dadikacio oev pmopel va dlaxkomel yopic va Anedel v’ oy
oAOKANpo 1o Keipevo .xsl. Emiong av dokipdoope Tov ovopeviKa KEVO LETAGYNUOTIGHO
<?xml version="1.0"?>

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

o0 €ivol amoADTOG AmodEKTO ooV TEPIEYOUEVO VOGS apyeiov .xsl, mavm oe éva apyeio .xml
Omov vrapyet text, B dovpe 6t kAT eEdyeTan. Tovto e€nyeitan pe Ta TOpATAVE®.

Evkolieg mapéyet kot To mode attribute, mov elvar Suvatdv va ypnoiponoteitoar g eEnc. Me to
va vdpyet To mode attribute oto

<xsl:apply-templates select="myXPath1" mode="myMode"/>
dev AapPavovtar v’ dyv dAha templates, Tapd povov avtd mov eEpovv mode attribute pe
v T myMode, dSniadn to

<xsl:template match="pattern matching myXPath1" mode="myMode"/>
Ko Oyt T

<xsl:template match="pattern matching myXPath1" mode="otherMode"/>
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Apo  €yope  €vav  €O0KOAO TPOMO  EMAEKTIKNG OULUTEPLPOPAS TNG  OWO0YNG TV
LETAGYNUOTIGULAOV 0VAAOYO LE GEVEAPLO, TTOV TO KaBéva avtioTotyel o dAho mode.

Mapadeiypara kail EIdiIkég MepImTwoeig

To mapokdtw, amAd otnv guedvion keipevo identity.xsl moipver 1o oapywd keipevo Ko
amodidet Eva pe Ta (oo otoryeia (elements) kKo 1016tNTES (attributes).

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0org/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>

Mopdaderypa 7.4. To identity.xsl (‘povadiaiog petaoynuatiopog’)

Me 10 otoyeio xsl:output koabopilope TOV TPOTO EUPAVIONG TOV OMOTEAEGLOTOS TOL
petaoynuotiopov. To attribute method="xml" 1ol mpaypatikd keipevo xml ko Oyt html, 1y
amhd Kkelpevo oty Kovoola, Omwg mapomdveo. Me encoding="UTF-8” opilope v
K®OIKOTOINo™ Yopaktipwv kot pe 1o indent="yes" 0étovpe o€ epoapuoynq o ovTopoTN
EI00YMYN KEVOV, MOTE TO VIOCTOXEID VO ‘Umaivouy o péoa’ Kot 1 TEMKY| EUOAVIOT Vo
eUEavifel TO TOPACTATIKA TNV 0evopikr doun. To Pacwod pag template toaupralet eite og
omolodnmote attribute (@*) eite e omorodnmote kOUPO - Toudi (element, text, comment, KAT).
O dywpiopodg yperdleton 61011 1] suvaptnon node() tov XPath emotpépetl kKabe kOUPO TONHT,
extdg Opmg tov attributes. Emopévaog to Pacikd template toupidlel kot epappoletor oty
apyn oto root Ko Katomy og Kabe attribute kot kébe k6pPo — mwodi. To 611 cuveyilovpe amd
T0 root oto TWopokdte, ogeileton oty VmapEn  tov  <xsl:apply-templates
select="@*node()"/> péoa oto Paocikd template. Kot téhog pe to xsl:copy avtiypdoetor o
péyov  kOpPog (ywpic too moudd tov) oto Pobuio oynuoaTilopevo  dEVEPO  TOL
aroteAéopatoc. Epapuodlovtag tov xalan XSLT Processor katd ta 101 yvootd, PAETOuE TO
amotéleopa tov identity.xsl eni omolovdnmote keyévov .xml.

"Evag 1pomog mpocéyyiong tov duvatottev g XSLT elvar va Eekivcope amd 10 TANPES
apywd Keipevo .xml ko oto mopamdve identity.xsl va mpocBétope templates pe mo
eEelducevpéveg TEG oto attribute match. Tote, ota onpeia oy emBopovue, Ba epappdlovton
avtd, o¢ ewkotepa. To mapokdtm template petatpénel 1o attribute pe to dvopo motor,
omovdnmote gupioketal, o€ oTotyelo e to 1010 ovopa. IlpocHétope to template avtd péca
oto stylesheet (identity.xsl) kot to epapuolovpe e Tov xalan eni tov vehicles.xml.

<xsl:template match="(@motor">
<xsl:element name="{name()}"><!--{} means ‘evaluate’- do not take ‘name()’ as string -->
<xsl:value-of select="."/> <!-- teleia stands for ‘self” axis, so value of motor attribute -->
</xsl:element>
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</xsl:template>
<!-- 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 -->

Hopdoerypa 7.5. IIpdcbeto eEgdkevpévo template

Avdroya Bo pmopodoope vo TPocoHBEcovpe / UETATPEYOVLUE GE GLYKEKPLUEVO orueia.
[IpocBétovpe omorodonmote mpdcobeto template oto mpodmapyovia Tov identity.xsl o
dokpalovpe.

H avtifetn pebodoroyia eivar va apyicovpe amd to timote ko drodoyikd vo ktilovpe to .xml
€EO00V emhéyovtag / petatpémovtag amd o apyko (Le evtatikn ypnon tov XPath), mepimov
Om®G NTOV Kot To TPATO Tapodeiypato Tov kepoiaiov ovtod. H yevikn dopr tdpa
amoteAeiton amd v mapdabeon piog oepdg templates, ek TV omoi®V T0 TPMTO TOUPLALEL GTNV
pila, kabdg ko amd kKAnoelg apply-tenmplates péca amd avtd.

<?xml version="1.0" encoding="UTF-8"?>
<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w7.0rg/1999/XSL/Transform">
<xsl:output method="html"/>

<!-- 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>

<17 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 “xyx’#### kst stk dodokdor__>

</xsl:stylesheet>
Hoapdderypa 7.6. I'evik| doun .xsl yro v €€ apyng Kataokevn vEOu KEYWEVOL
To mopamdve sivor ypappévo yio 6000 maM o .html.

I'vopioape pepucd otoryeio g XSLT — (XSL Transformations) kot mpdypatt €idape mmg
ypNoonoovvtor wote €va keipevo XML petatpénetar oe évo dAlo. H yevikn déa ftav
k@O oToryeio Tov apyIKoL KeWWEVOL va ameikoviletarl o€ €éva GALO, UTOPOVUE OUMG OVAAOYQL
va avtrypdeovpe (xsl:copy), mpocBétovpe (xsl:itext), a@aipodpe Kot vo ovadlATACCOVE
(xsl:sort) otoyeio amd 10 apykd 010 TEMKO KEIUEVO, Kot OAQ OVTA HAAIGTA VIO GUVONKEG
(xsl:choose, xsl:if, xsl:when). Ta wapondve uropovv va cuvdvacHodv Kot pe GUVOPTACELS,
Ti¢ XSL Functions. [Mapaxdtw d6idovior 6Aa ta otoryeion g XSLT kot amd moiovg browser
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vrootnpilovtan (Explorer n Netscape). Avotvuydg ta ototyeia mod vrootnpilovion givor Eva
VTOGVUVOAO TNG TANPOLS TTpodtaypaens kot poitota AEN mepiéyovv to moAd ypnoo node()
670 0moio KataeHyoue Taparndve. [V avtd 6ca Tapadeiypata oev TpEYOLVV e Tovg browsers,

ToAD mBavOV va gival 6motd, didovTag OUMG T avauevopeva povov pécm 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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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 should 6.0
be preserved

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

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

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
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XPath Functions

Name
count()

1d()

last()

local-name()

name()
namespace-uri()

position()

String Functions
Name
Concat()

Contains()

normalize-space()

starts-with()

Description

Returns the number of nodes
in a node-set

Selects elements by their
unique ID

Returns the position number
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
Returns the namespace URI
of a specified node

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

Description

Returns the concatenation of
all its arguments

Returns true if the second
string is contained within the
first string, otherwise it
returns false

Syntax
number=count(node-set)

node-set=id(value)

number=last()

string=local-name(node)

string=name(node)
uri=namespace-uri(node)

number=position()

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

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

bool=contains(val,substr)

Example:
contains('XML','X")
Result: true

Removes leading and trailing |string=normalize-space(string)

spaces from a string

Example:
normalize-space(' The XML")
Result: 'The XML'

Returns true if the first string bool=starts-with(string,substr)

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()

Converts the value argument
to a string

Returns the number of
characters in a string

Returns a part of the string in
the string argument

Returns the part of the string
in the string argument that
occurs after the substring in
the substr argument

Returns the part of the string
in the string argument that
occurs before the substring
in the substr argument

Takes the value argument
and replaces all occurrences
of stringl with string2 and
returns the modified string

Description

Returns the smallest integer
that is not less than the
number argument

Returns the largest integer
that is not greater than the
number argument

Result: true
string(value)

Example:
string(314)
Result: '314'

number=string-length(string)

Example:
string-length('Beatles')
Result: 7

string=substring(string,start,length)

Example:
substring('Beatles',1,4)
Result: 'Beat'

string=substring-after(string,substr)

Example:
substring-after('12/10','/")
Result: '10'

string=substring-before(string,substr)

Example:
substring-before('12/10',"/")
Result: '12'

string=translate(value,string1,string2)

Example:
translate('12:30',":",'!")
Result: '12130'

Syntax & Example
number=ceiling(number)

Example:
ceiling(7.14)
Result: 4

number=floor(number)

Example:
floor(7.14)
Result: 3
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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 argument [integer=round(number)
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 & amootdoewg kAnon piog dwdikaciog (Remote Procedure Call - RPC) amoteAetl v
TEUTTOLGIOL TOV pHOvTEAOL TeAdtov — eummpetnn (client - server) oto KOTOVEUNUEVQ
ocvotiuata. Mio 11 moAAég Oadwacieg (HéEBodol oty opoloyia tng Java) gvpickovton
obéopeg otov eEummpent) (OTOV KOWO Server) mpog YEVIKY ypnom omd tov  TeAdTN
(ovvnBwg évav amd mollovg clients). O client mpénel vo amooteilel mAnpoopia wOv
kaBopilel (o) To dvopa g drdikaciog (LeBdoov) kot (B) Tig mapapéTpoug 16660V, APov
extedeotel N dwodikacio otov server, TPEMEL Vo, EMGTPAPEL (Y) TO amotélecua Mic® GTOV
client. Ot mapdpetpol 16600V OALA Kot TO ATOTEAECLO OLVATOV VO Eval TOAVTAOKES dOUEG,
otV mepinTmon pog avrikeipeva g Java. [pwv v avdntoén g XML, n khaooikn kKAnon
RPC, mpoomafBovoe vo xwdwomomoer to (B) xou (y) oe popen kewwévov (textual
representation) pe €101K0 Kol 10104TEPOA CLUPEOVNUEVO TPOTO Y10 KAOE YADGGA, VTOAOYIGTIKO
nepBairov, kKA. [laveo oe avt v zmpoictopia, Npbe o cvvovacuds XML ko Java va
dmaoet po ToAd kKopyn déEodo. H XML mpoceépet pia amhn €K@paon o€ HopeY| KEWWEVOL
(textual representation), 0AAG KOl £VOL TPOTVTOTONUEVO TPOTO OOUNGTG TOL KEWWEVOL OVTOV.
[IpocBétovtag tdpa v dvvatodotnto petafacng ond keipevo XML og dopéc g Java (ko
avtiotpoa), pe PAom TG TEXVOAOYIEG T®V TPONYOLUEVOV KEQOAAI®V, OTOKTOUE £vol
oAoxkAnpopévo teptPailov yvooto cav XML-RPC.

Mopaxdto Bo dnuovpyncope évav XML-RPC server (class XmIRpcMyServer) kot 6o
onAaocope og avtdv évav handler pécw g addHandler, pebodov tov avtikeyévoo server g
class WebServer. Katomy pe v XmlRpcMyClient 8o onpiovpynoope évav meddtn (client).
Yxomdg pog elvarl vo dovue tov meAdtn vo koiel €& amootdcems (Remote Procedure Call -
RPC) piav pébodo tov handler kot va moipver amdvinom, Kot To OVO HE YPNOM
Kkwokomoinong kotd XML. O server Ba axovel otnv vodoyn (socket) 8585. To avtikeipevo
¢ Handler class eivat yvoot6 otov Client pe 1o 6vopa “hello” kon mepiéyet pio pébodo (Ba
umopovoe Ko TEPLGGOTEPES), TNG omoiag 1o dvopa gival yvootd otov client (“sayHello”).
[poéxertan wpdypatt yio Remote Procedure Call (RPC), mod oto mepifdiiov tng Java
avdayetol otV &£ anootdoemc KANon piog pedddoov (g sayHello). H XML cvvelcpépet oto
va otélvel o client otnv péBodo avTN TIG TAPAUETPOVS E1GAG0V KOl GTO VO TOV EMIGTPEPETOL
a7t TOV Server To OmOTEAECUO. TNV TEPpinT®on| pog o client o otédvel éva String “onoma”
kot Ba Tov emotpépetal To String “hello onoma”. Ta wpoteprjpata tov XML-RPC, o¢ oyéon
He TIc moAondTtepeg TeXVIKEG client server, Oa eEnynBodv petd to mopdoetypa.

Kot” apynv onuiovpyovue tov handler (class HelloHandler). KéOe tétotog handler mepiéyet
plav M meprocotepeg peBodovs (edd tnv povadikn sayHello). O okomdg elvanr péow g
oMAwong evag 1 mepiocotépmv tétolwv handlers otov éva Kot LOVOSIKO Server VoL KOVOULLLE TIG
puebddovg avtég mpoomeldoipeg €& anootdoewg (remotely). H dum pog péBodog sayHello
ATAMG EMKOALA KO EMOTPEPEL TO Gvopo ToV NG divope oto String “Hello™.

public class HelloHandler {

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

}

Koowkag 8.1. H pébodog sayHello mpog evoopdtmon otov server

2TOV TOPOKATO KOOKO TOV Server dnpovpyoVle To ovTikeipevo server oav véov WebServer
nepvovtog kol oav args[0] tov apBud g vrodoyng (socket), 6mov emBovpovue vo, aKOVEL.
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Metd onAdvope otov server tov mpokatackevacpévo handler (uébodog addHandler tov
server). Méow ¢ addHandler opilope emiong 1o avayvopiotkd (“hello”) pe to omoio o
handler avtog OBa givor yvwotoc.

import java.io.IOException;
import org.apache.xmlrpc.*;
import org.apache.xerces.parsers.*;

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

//Specify driver for parsing/encoding from/to XML
//(XmlRpc is static !)
XmlRpe.setDriver("org.apache.xerces.parsers.SAXParser");

//nstantiate & start the server

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

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

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

}
}

Kmdwkag 8.2. O server mov grio&evet v pébodo sayHello

Téhog éxope tov client. £10 dnovpyovuevo avtikeipevo client g XmIRpcClient opilope
Vv vrodoyn v omnoiov avtdg Bo koiel. H mpog kinon péBodog oty pepid tov server
kaBopiletanr cOvppova pe to mapordve pe hello.sayHello. Tovto cav String mepviétar oy
pébodo execute tov client. Eniong €yope kot 11 mapoapérpoug mod (nta n sayHello. Avtég ot
TopapeTpol (e0m Eva povov String) mpénel vo mepactohv otnv popen piag Java Vector class.
To amotéheopo moH emotpépet 1 néBodog tov handler otov server mpog amoGTOANV TioW
otov client opileton cav éva yeviko avtikeipevo (Java object). Ztnv cvykekpluévn mepintwon
yvopiloue 6t givon String, ondte pe casting amoktde T0 anotéAesua. 'Etol n ékppaon
(String)client.execute ("hello.sayHello", params);

avtimpoconevel to Remote Procedure Call (RPC) xot icodvvapel pe pio tomkn kAnon
pebodov mov Ba yvotav péca otov client. Xtnv mpaypatikétnto o client kmdkomotel to
opopo g execute, onAadn to ("hello.sayHello", params) ko1 1o otéAAel otov server. O
server evromilel v class mob £xetl 10 avayvopiotiko hello, petd v pébodo sayHello avtrg
¢ class kot Téhog e&etdlel av o Vector tov params mov NAOe tapralet pe v dNAmon Tov
arguments tg pefodov. Ta PApata avtd eivor KAacoKd Pruato OTM¢ Kot otn (TOmKN)
KAMomn omowaconmote peBddov oty Java. Emiong oyder ko to overloading tng pebodov:
dvvatdv va vrapyovv otov handler moAAég pnéBodo pe 1o 1010 dvopa, oAAG e O1POPETIKO
signature, OMAAON JPOPETIKN OATAEN TOPAUETPOV €1GO00V. XtV TepinTwon ovt) Ha
KAnOel n péBodog exeivn g omoiag to signature toupldlel pe tov Vector twv mopapéTpwv
nov £otelre o client.
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import java.io.IOException;
import java.util.Vector;

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

public class XmlIRpcMyClient {

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

{
String serverPort = args[0];
XmlRpe.setDriver("org.apache.xerces.parsers.SAXParser");
//Specify the server and port
XmlRpcClient client=new XmlRpcClient("http://localhost:" + serverPort +"/");

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

//Make request and print result
String result =

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

}
}

Koowag 8.3. O client mov xoiet v pnébodo sayHello

AoV HETAYA®TTICOVLE TO TOPATAVE LLE TOV javac, GNKOVOLLLE TOV SETVEr LE TNV EVIOAN| GTO
command window (péca and to directory tng XmlRpcMyServer.class)
start java XmIRpcMyServer 8085

H start eivar gvtoAr] tov command window. Avoiyetal éva dgbtepo mapdbupo, dmov TOpa
Tp€YEL O server, 0 omoiog tdpa ‘akovel’ oty Bvpa 8085. Tovto umopei va Samctwdel pe
Ctrl+Alt+Del, 6mov o Task Manager dciyvel pio java.exe va tpéxet (LT TOL GNKOUEVOL
server). Todpa TANKTpoA0yodLE 6TO apyiKo TopdOvpo

java XmIRpcMyClient 8085 somename
H npdt mapdpetpog didet tnv B0pa (port) Tov server, 6mov BEAoLE va oTeilope TNV KANON.
H devtepn eivon n mapdpetpog g KAnong. Olo ta emSOKOUEVO TPOYLOTOTOIOVVTOL KOl
mAnpogopovpeda, 61t o client élafe micw ‘hello somename’.

Telkd o evpiokeTon 1 cvppetoyn tov XML; Xtovg server kot client onpovpynoape vav
SAX parser pe v pébodo setDriver tng class XmlIRpc. Avt eionyfn Kou otov server ko
otov client, wg avikovca oto package org.apache.xmlrpc. Emeion pdiiota sivon static, dev
ypedletan instantiation (dnuovpyio object pe new). H pébodog setDriver opilel v ypron
evog SAX parser. Me avtov o client kwducomotel v aitmon tov oe XML kot o server
arokwowonotel v aitmon tov client and XML o avtikeipeva Java. Metd o server
KwowKkomotel Ta emotpedpeva amd Tig uebodovg tov handler avrikeipeva oce XML mpog
amoctoAv micw otov client. O vmoélourog WebServer dev yvopiler and XML, amiog
Aoppaver kol otéhvel péow HTTP omv mpokaBopiopévn vmodoyn. Téhog otov client
amokmotkonoleitor 1o XML og éva avtikeipevo Java, amd to omoio Aappdvope pe casting tov
avapevopevo tomo. Ola emtrvyydvovrtal pe tnv cvvelspopd tg XmIRpc class kot tov parser
7oV OPICE.
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210 mopomdve mapaderypa o client anéotelhe kol élafe micw Eva amAid String. IToiec GdAleg
dopég Ba pmopovoav va devbetnBodv amd tnv class XmIRpe mov ypnoiponomooape; H
ATAVTNOT EVPICKETOL OTOV TOPOUKAT® TIVAKO LE TOLG YPNCLLOTOGIUOVS TOTOVS KOl THV
avtioToiynon Tovg ota 6vo mepidiiovta. O TapaKAT® TIVAKOS GLVEXDS eUmAovTilETON G
véeg ekdooelg (PA. www.xmlrpe.com).

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

Nil null

IMivaxag 8.1. Tomor o neprrappdvovioar 6to XML-RPC

Téhog pumopovpe Kol v ‘@aOToOypapricovps’ v aviaAloyn tov punvoudtov HTTP pe ta
evoopatopéva keipeva XML, mod avtiotoyovv 6to mapandve mopddetypa. Avtd Pmopove
Tpaypatt vo to Kotaypdyope pe évav TCP Monitor, 6nwg 6idetan mapakdtm. O client otédvel
TO WVLpo Tov Xynuatog 8.1, o server otéAvel ovtO ToL 8.2 (TPooELTe MAVTA TNV KEVN|
ypoppn kdtw and o HTTP header)

POST /PRC2 HTTP/1.1 HTTP/1.1 200 OK
User-Agent: Apache Web Server /7.1 Beta Connection: close
Host: newInstance.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"?>

<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>

Yympoa 8.1. (aprotepd) To pvopa HTTP tov client pe v kAnon g pebddov sayHello
Yympa 8.2. (6e&1d) To uvopa HTTP tov server pe v andvinon g kAnong g sayHello

INUEIDOVETOL OTL O TPOTOG OMOTVTMOONG TNG aitnong kot ¢ amodkpiong oto XML eivon
mpokabopiopévog otig Tpodtaypopés Tov XML-RPC ywpic Suvatdtnta dikng pog enéppaong.
[Mo mapdaderypo o ypnotpomotovueva tags Tov otoyeimv &xovv mpokadopiopuéva ovouaTo
(BA. xor v XML-RPC omAn tov mopamdve wivaka). IIpoyopodviog meputépo Ha
vrepPodpe Kot avtdv TOoV TEPLOPIoUO 6T0 KePdAao mepi SOAP.
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AvadiaraipuéTnra Tou Server

MeydAn onpocio €xet n dvvatdtnta Swtagypottog (configurability) mod pmopodpe va
emruyovue yuu tov Server oto nepipdiiov XML-RPC. O napoandve Kodwog Tov server, ogv
TPocEPEL auThV TV 101010 H mpocOikn evog mpdcBetov handler amaitei recomplilation
v vor ANeBel vt OYIv 0 VEOG KK, XNV B€om TG OmOADTOL OVOPOPAC
server.addHandler(“hello”, new HelloHandler())

TPEMEL VAL YPNCYLOTOMGOVUE KATL GOV

server.addHandler(handlerName, Class.forName(handlerClass).new Instance())
Topa to handlerName kot handlerClass dwafalovron and e€wtepikd (configuration) file.
Xpnowonoteiton  emiong M teyviky  tov  ‘dynamic  class  loading’: 1
Class.forName(handlerClass) emotpépet v class pe 1o {ntovpevo dvopa, amd v omoia N
new Instance() xatackevdlel 10 oviikeipevo, 10 omoio mpocdéveral otov Server. Me tov
TpOTO avTO, LE amAd reboot, o server eviuepOVETOL Yo TO VEO 6UvVolo TV handlers kot twv
puefddwv moh Bélope vo mpooeépovpe otovg ypnotes. BePaiwg ot ypnoteg (clients)
eEaxkolovBovV va TpémeL va, ivor EVIUEPOUEVOL Y1a TIC VEEC VIINPEGiE TOL dtatiBevtan (Yo TO
OVOLLA TOVG KO TIC OTOTOVUEVES TOPAUETPOVS €16000V). Emtuyape dpmg vo unv - omoteiton
dtakomn Aettovpyiag yio recompilation Tov server.

MapakoAouOnon Mnvupdarwyv pe TCP Monitor

v mponyovpevn kot emdpevn evotnto pmopoVUE Vo mopokoiovOnoope to o To
UNVOLLOTO TTOV HETAGEPOVTOL LETOED server Kot client. Ztnv mievpd tov client eykabiotodue
évav ‘“TCP Monitor’ cOpQ®VO LE TO TOPAKATO Zynpa 8.7.

H povn petatpom mov yperdleton 6tov mapepfairetor o TCP Monitor givan o client va puAd
oe autdv (oto ‘Listen Port#’ 8081) xou avtdg va puAd oe omotovonmote server (‘Target
HostName’, ota mapoadeiypatd pog 0étope ‘localhost’) kot OOpa avtovvov (‘Target Port#’).
Ymv avtifen oevbvvon copPaivovv Ta avdAoyo: O Server amovtd Kot 1 omdvinomn, mTpw
emdobel otov client, mepva péca amd tov TCP Monitor. O server eivot tedeig ovdéTepog Ko
avumoyiaotog yia v mapepfoin tov TCP Monitor. Xtov client,  pévn amattovpévn aAioyn
elvar va unv pAd otov server aAld otov TCP Monitor. O TCP Monitor evepyomnoteitat (amd
to directory Tov client) pe v evtoAn
java org.apache.axis.utils.tcpmon

[Tepvape ta mapandveo oavoaeepbévia ototyeia oto mpmto mapdbvpo mov avoiyelr (Admin),
natdpe Add ko epgaviCetor véo tab pe 1o emheyév Port #. Apnvovtag tnv dtadikacio Tov
TCP Monitor vo Tpéxel, EYOUE TOPA TNV ‘QOTOYPOQEiD’ OA®V TOV UNVOUATOV 7OV
SLKvoOOVTOL.
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Yympoa 8.7. Tlapepporn ko dievbiveelg pe tov TCP Monitor

Mmnopobue Tdpa vo. eravardfope 1o moparave mopddetypo 1ov XML-RPC kat va dodue ta
npaypatikd HTTP naxéta mov aviaAldccovtal. Oa €xope tpia avowktd mapdbvpa (command
windows), yia tov server, yio. tov TCP Monitor kot yio Tov client.

9. SOAP

To Simple Object Access Protocol (SOAP) emtpénel v katd mopoyyeriov 016pOpmon tov
kelévov XML mov petapépet v ‘mAnpogopia’ petaéy client kou server mivo ond HTTP,
YOPIg avT) vo vTdkeltol ota Tpokabopiopéva mpdtuma wov ypnoponolel 1o XML-RPC. H
‘TAnpoeopia’ propei Tdpa va ivar éva avtikeipevo (object) kamotag class opiopévng amd v
epapuoyn, £tor wote 10 SOAP va 0pd cav serializer: 1 SO TOV OVTIKEWWEVOL UETUTPETETOL
pog Kot amd pia oelploky pon dedopévev Téveo oto ‘cipupa’ petadoons. H petatponn
yivetor ovueovo pe Kovovee kot mpdtvmo Poacicpéva oty XML kow amd  kotvod
ocvppovnuéva oe client kot server (to TpwtokoAro SOAP). To SOAP mpowBeitar kot péca
ota mAaiow g Java (www.w7.0rg/TR/SOAP) kot and tv Microsoft (msdn.microsoft.com).
Mio avoaeopd (néocwm g Wwdttag encodingStyle) oty dtipHpmon g Kwdkomoinong ce
XML meprhapfdvetor oto pnvopa, £T0l OCTE O OEKTING TPOKATAPKTIKA Vo Yvopilel Kot
amopacilel av kot g Ba acyoindei pe to avtod. I'evikd to SOAP Saywpilel coedg oo
(body - mepreyopevo) kat 1o pdxero (envelope) mov 1o meprAapPdvel, Kot To SVO EKEPUGUEVOL
oe XML. 'Eva envelope pmopei va €yet mpoarpetikd pio emkepaiido (header) kot body pe
TOALG dueca ototyeio — moudd, Ta omoio amotehovv to Aeyopeva body blocks. To SOAP
umopet va ypnoomoindel kot péca oto mhaicto tov RPC (SOAP-RPC.) cav mo e&ghypévo
kol dvvatdtepo Tov XML-RPC kot yio yevik| petopopd mAnpopopiog doyetng pe tig &€
amootdoems kKAnoelg (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>

Yympoa 9.1. T'evikn oo unvopatog SOAP kot oyéon peta&y envelope, (header) kot body

SOAP-RPC

Me 10 Simple Object Access Protocol (SOAP) 1 mpoepyasia tng kAnong piag RPC 6mwg oto
TponNyovuevo mopdoetypa akoAovbel pia mo eAéy&iun owdikacio. Ilpémel kat™ apynv va
onpovpynBet otnv mrevpd tov client £va Call object kot 6 avTd vor AwBoHV Eeywplotd ta.
otoyeio TG KANomNG. Onmg eaivetol 6To TOPUKAT® TAPAOELYHLA, TOVTO TPEMEL VO YIVEL Y10, TO
URI 1ov server, yuo to évopa tng pebddov, yioo tov tpdmo kwdikomoinong (givar mpog to
POV oxedOV TAVTO 0 1010G) Kol Yo TIC TAPAUETPOLS (oM péow Vector). ‘Ymapyouvv
EVOEYOUEVMS Kot GAAa oTotyela T omoia €0 mapaAeimovtal. ‘Exovtag tdpa avtd to Call
object otn pvAun, UTOPOVUE OLVOKO VO OLOUOPPOVOVUE TIG KANGES HOG  OvVTL TOL
TOYLOUEVOL GTO TPOYPOLLLO TPOTOV TTOV ELYQLLE TTPLV.

// 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); // params always is an object of class Vector

Yympa 9.2. Anovpyia kot xpnon tov Call object
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H x\non yiveton ol pe péBodo tov Call object

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

Yympa 9.3. Anoxkpion pécw tov Call object

Ondte Topa AoV o client dev €yel mapd va. cuveyicel e v eneéepyacio e amdkpiong, M
omoia &xet dOnovpynbel péca otov client cav res (Response object).

To uvopa mob Ba petadobel Exel topo ™V popen mov akoAovbel to SOAP amotelovpevo
a6 Envelope (@dxelo) kot Body (copa, mepiexdpevo), Befaing mvio Kodikomomuévo katd
XML. TToAlol @dxehotl e TEPIEYOUEVO LITOPOVY VO OITOGTAAOVV TO €va KAT® amd TO GAAO
péca oto idto unvopa (SOAP Message). Xto kdAvppa tiBetan 6AN exeivn 1 TANpoopia 1o
TPoco1opilel amooToOAEN Kot TAPAANTTH, TPOTO Kwolkonoinong (encodingStyle attribute) ko
OVOUEVOUEVNC EMEEEPYACTIOG TOV CAOUOTOC, KA. XKOTOS EIVOL O TOPUANTTNG VO UTOPECEL VO
Kpivel av €yet v dvvordtTo Ko av Ttov evolpépel vo emeepyocOel 10 copa. Av
ocvykpivope 10 Topakato mapddetypo pe to kowvd RPC (edw mhéov éxope SOAP-RPC), Oa
dovpE OTL TETOO TANPOPOPTIn OEV TAPETYETO TPV EVTOC TOL pPeTaPEPOUEVOL XML unvopartog.

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

</soap:Body>
</soap:Envelope>

Xympa 9.4. Boowd otoryeio tov pnvopotog SOAP

EmnmAéov €yope amerevbepmbel amd TOUVG TEPOPIGUOVE TV TOTWV TOL UTOPOVV Va
avtoAloyobv, €ite Gov TOPAUETPOL €16000V &€ite cav amdOKplon NG KANONG (Topamdve
‘ITivaxkog TOmoV’  mov 1oyvet Yo to kowvd RPC). Edd kabe doun exppacpévn oe XML ko
ocopPoty pe éva mpoovppovnuévo XML Schema givor amodekty coav mepleyOUeVo TOL
OOUATOG.

To SOAP daywpiler capng copa (body - mepiexduevo) ko to kdAvupo (envelope) mov 1o
wepthopPdvet. Kat ta 600 kabdg kKot OA0 to pivopa givar ekppacpéve oe XML.
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Mapddeiypa Ymrnpeoiag SOAP-RPC

Ed® Oa yperacBodpue éva ‘servlet engine’. Ta servlets givor memory-resident mwpoypdppoto
o¥ TpEYovV péca og éva servlet engine (1 ‘servlet container’). Emeidn gvpickovion avé mdca
OTLYUN OTNV LUVAUN OVTOTOKPivovTol ToOTATO GE OUTHOELS OV Kotapddvouv otov (web)
server amd tovg clients, yopig tic emPapvvoelg onuovpyiog piog dwwdwkasiog (process
creation) Kot Katomvoy kabapiopov g (process cleanup). Ta servlets pmopovv va vondobvv
ocov applets, Tov Tpéyovv OpwG otov server kot dev oeiyvouv GUI otov ypniom. Me 10 1pOTO
avtd emekteivovtal ot duvatdtnteg evog web server. o mapddetypo oy teyvoroyion JSP
(Java Server Pages) éyope duvopikég 6eEAMOEG web Yp1OLUOTOIMVTOS TEPULTEP® EEEIOIKEVIEVAL
servlets.

"Evag web server pmopei va avtamokpivetor oe maxéto HTTP. Tobto onpaivel 6t pmopel va
avipetonilel atnoelg mov kotagOdvouv ovueove pe 10 mTpwtdékoAro HTTP, wou
ovykekpipéva ta makéto GET kot POST. O web ( HTTP) server ‘axovel’ v 68vpa (m.y.
8080) piog ovvdeong TCP ko dtav katapdaver pia té€toto aitnon ond éva mehdtn (client)
v Tpombel 610 KATAAANAO TPOYpappa (kolvtepa software component) wov givat veHOvvo
vy v enelepyacio . Emmiéov avaropPdver va Oekmepordoel v (evOEXOUEVT))
amdvinon tov software component kot vo v onoocteidel pésw HTTP micow otov meld.
Térolog web server eivar o Tomcat kot oTic TEpITTOOELG TOO ol SOVUE BTNV EVOTNTA AT TO
nepleydpevo Kabe unvopatog mov eite AopPdvet, gite eviédieton vo amooteilel micw cTOV
client eival kodtkoTomuévo pe v Loper tov TpmToKdALov SOAP.

SOAP Server

AoV gykatactnoope tov Tomcat Server amd to http://jakarta.apache.org oto ...\jakarta-
tomcat-7.7.2 pmaivoope oto folder ...\jakarta-tomcat-7.7.2\bin. Exel péoa PAémope Oca
umopovpe va kévope pécom command line. Mg v evtoAq startup, PAEmovpe tov Tomceat va
ONKAOVETOL G€ O1aPopeTIKO Tapdbvpo. Me v shutdown e€apavileton pali pe to Tapdbvpd
tov. O Tomcat ‘akovel” otnv B0pa 8080. Krumwvrag pe to browser tnv http://localhost:8080,
Vv http://localhost:8080/soap «aBmdg ko1 tnv http://localhost:8080/soap/servlet/rpcrouter
PAémope OTL avtamokpivetor (otnv televtaio ot kol apvnTikd). Emiong 6t xyz.html
Béiope oto ...\jakarta-tomcat-7.7.2\webapps\ROOT, eppavileton pe emiokeyn oto
http://localhost:8080/xyz.html. IIpémer PéPara va katoddfel o server tnv véo TPOGONKM
(shutdown ko wéAL startup).

Topa o dnuovpynoope pia vanpesia, v omoia kol B karéoovpe pe SOAP amd évav
client. H mapaxdro class VCatalog (vehicle catalog), vAomompévn yopw amd tov Hashtable
catalog, emtpénel pécw tov uehodwv g va mpocHBicovpe Eva véo oynuo carModel pe tov
Kataokevaotn Tov carMaker (uébodog addV), va gvpope TOV KATAGKELOGTH £VOG OYLOTOG
(getMaker) kot vo Tépovpe 6A0V TOV KATAAOYO oynudtev / katackevaot®V (listV).

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

public class VCatalog {

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

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

}

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

catalog.put(carModel,carMaker);

}

public String getMaker(String carModel) {
if (carModel==null){
throw new Illegal ArgumentException("carModel cannot be null.");

}

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

}

public Hashtable listV(){return catalog;}

Kmodwag 9.1. H Vcatalog mo0 mpaypoatomotet tnv vanpecio VehicleCatalog

Metaylottilovtog Tov Topamdve Kodwke pe javac, &yope pio mAnpn, owbéowyun class,
doyetn pe RPC kot SOAP. Q¢ ek tovtov kot 1 mapakdto drodikacio ekBécewg Java classes
o010 Jdwdiktvo pécm SOAP eivar yevikn kot epoappdoyn oe 0Tt mpobmbpyel. Metd v
peTayAdtTion onuovpyodue éva apyeio jar (Java Archive File) katd v mpoaktikn g Java,
¢ e&ne. TomoBetovpe v VCatalog.class kdtw and éva folder (VShop) ko and tov parent
avtov Tov folder ypapope v evioan
jar cvf V jar VShop/VCatalog.class

To 6voua tov apyeiov V.jar eivar avBaipeto. To .jar Oa avorydei kot péca tov o evpebel 1
VCatalog.class, 6tav avtd ypelacbei. [Ipocéste dpmg 611 1o folder VShop mpénet va eivan
avtd oV €xel avapepbel oty evtoln package VShop (avaykaotikd 1 TpdTN €VTOAN HECO
oto VCatalog.java).

Enopevo Pipa eivar n katackevun tov Aeyopévov Deployment Descriptor (DD). O DD, og
popen XML, Aappdaveton v dyv amd tov SOAP server, tnv ®pa mod avtdg avalappdvel vo
dwbécel v vanpeoia (PA. mapokdto ‘deploy’). O DD opilet ta €€ng: () v URN g
vanpeciog oto dtadiktvo, (B) Ti¢ extféueveg nebddovg g vampeoiog (y) tovg handlers ot
omoiot Oa avaAdfouv Tic dadikacieg ceplomoinong kot omocelplonoinong (serialization /
deserialization). Xto 01kd pog VCatalogDD.xml mov axoAovBei, 10 (o) opileton pe 10
attributes id tov eEwtepkoy otoryeiov service, to (B) pe to methods xou class (n class
VCatalog péoca oto package VShop) tov otoryeiov provider, evd oyetikd pe to (y) Oa to
dovue apyotepa. To televtaio eowtepikd otoryeio faultListener oyetileton Kot pe TIG IOYVPES
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dvvatdtnteg tov SOAP oy dayeipton Aabdv, Tig omoiec kot Ba dovpe mopaxkdatw. “OAn n
vanpecia Ba eivar oto dadiktvo yvwort) cav ‘VehicleCatalog’ (ne o URN mg). Ilpocélte
0Tl A0 T OVOpOTAL TV GTOLYEIMY amoKToHV onuacio Tov opiletal kAT amd TOo namespace
"http://xml.apache.org/xml-soap/deployment", cuvtopevpévo péca 6to Kdtm Keipevo cav isd.

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

<isd:provider

— "

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

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

</isd:service>

Yympa 9.5. To VCatalogDD.xml, Deployment Descriptor tng vinpeciagVehicleCatalog

[Mopatmpodpe emiong 61t o Deployment Descriptor €yet dwaitepn popen 7y kébe
owpopetikn (m.y. Tomcat onwg €d®) SOAP engine. Tovto @aiveton amd 10 emTEPIKO
otolyelo  service Tov OmoioL TO  namespace  TWPEMEL VO OVOQEPETOL  OTO
"http://xml.apache.org/xml-soap/deployment". Xtnv nepintwon m.y. piag dAing SOAP engine,
omwg . Axis, Oa elyape dpopeTikd eEmTEPIKO oTOLElo Y. He GALO namespace (T.y.
"http://xml.apache.org/axis/wsdd"). Tovto dev eumodiler v JSwAertovpyikdTTO: O
Deployment Descriptor eivol KGtl €00TEPIKO GTOV server, ympig €mMPPOn GtV OSOuUN Kot
ovvtaén tov unvoudtov SOAP.

Topa de amouével mapd vo Bécope v onpovpyndeica vanpesio oty d1dbeon tov server.
[Ipog tovT0 piyvope 10 Mopamdved apyeio V.jar (mod mepiéyel Tov KOKA TG LANPECING),
péoa oto folder ...\jakarta-tomcat-7.7.2\lib\common, émov o Tomcat avopével vo gupioket
kdOe {ntoduevn vanpecia.. Téhog pe v mapaxkdteo command line (néoca and to ...\jakarta-
tomcat-7.7.2\bin) dwatalope Tov server vo ekfEcel Ty vanpecia

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

Me ovtv v command line egvtohr] tpéyope tv Java class ServiceManagerClient (tnv
EVPICKOUEVT OTO soap.jar) LE TAPUUETPOLS £16000V (o) To Tov Ba evepynoet, (B) T Ba kavel
(edd éxBeon vmmpeciog — deploy) kot (y) ovupwva pe moiov Deployment Descriptor 0o
ekBéoetl v vnpecia.

Av avti ta (B) kot (y) ypayoue povo v moapdpetpo list fAémope 0Tt TOpa 0 server dtabETeL
‘o010 Koo’ Vv vanpeoia urn:VehicleCatalog, 0nmwg akpiPdg tov vrédeite o Deployment
Descriptor. Me ta (B) kot (y) va eivan  query urn:BvehicleCatalog, pog omavtd o server 6to
command window pe 6Aov tov Deployment Descriptor. Me ta (B) ko (y) va givan undeploy
urn:VehicleCatalog, propovue va arocvpope (undeploy) tnv vanpecia, mpdypa mod pmopet
va miotortom el pe éva véo list. [Ipocélte 4L To soap.jar givar kot avtd tomobetnuévo 610
oo folder pe 1o V.jar g vanpeciog pog (tovto e€nyeiton oTIg O1001KAGIES EYKATAGTAONG —
BA. TEAOG ONUEIDCEWV).
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Yvveyilope pe v vanpecia ektedepévn. Avt n 0w, oOmA. 1 VShop.VCatalog,oto d108ikTvo
yvoot) g VehicleCatalog, supioketal £Toun va avtonokpiBel, oto folder ...\jakarta-tomcat-
7.7.2\lib\common, ywpic va £xel axoun kANl and Kavéva.

SOAP Client

Metayrwttilope v mapokdto 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.SOAPException;
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);

[[=mmmmmmemeee ADDING
System.out.printin(" Adding vehicle model " + model + "' by " + manufacturer);

// 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);

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

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

// The Call object already in place,

// 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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// Invoke the call (using the same Response object)

response = call.invoke(url, "");
if (Iresponse.generatedFault())

{ System.out.println("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.println(" " + model + "' by " + manufacturer);}
} else {
Fault fault = response.getFault();
System.out.println("Error reported: " + fault.getFaultString());

}
}

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

try {
// URL for SOAP server to connect to

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

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

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

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

§
}
K®odwoag 9.2. H VAdderLister cav meldtng g vanpeciog VehicleCatalog

H VAdderLister.class tpéyetar pe (tpeig) moapopérpovg €wcodov. H mpodn opiler v
dtevbuvon, O6mov OwatiBeton M VehicleCatalog, tng omoiog koAovvior € 0mMOGTAGE®S Ol
puébodot addV ko listV. Mg
java ...\VAdderLister http://localhost:8080/soap/servlet/rpcrouter “Cortina” “Ford”

npootifetan otov Katdhoyo mol dwotnpeiton otov server Eva véo poviédo (Cortina) pe tov
kataokevaot) tov (Ford), mpdypo mov dwumotodveton B¢ petd pe tov mAnpn Hashtable
0¥ emotpépeton and v listV. O Hashtable avtdg eivon ko n mo mwoAvTAokn doun mwov
Exope péypt Tdpa dgt va draxwveitar pe SOAP. T'a vo v dovpe TPOyUATUIKG XPTCLOTOOVLE
tov TCP Monitor.

Y10V mopamave kmotka PAEmope tnv ompovpyic tov Call object, to omoio pdAoTO
¥pPNOWonolEitolt 0 1010 dVO  EOpEC Yoo KANOM OVO  JPOPETIKOV  UeBOdWV, OMA.
call.setMethodName("addV") wor petd call.setMethodName("listV"). Ot péBodor avtoi
kabopilovtar pe o ovopata mov opilet o DD kou Befaimg eivar evBHVN ToL Ypdpovtog Tov
client va 6écel otV KANoN 11§ cwoTéC mapapétpous (LEBodog call.setParams tov Call object).
H 1610  kAnom ocvvtedeiton pe v pébBodo invoke tov Call object, n omoia emioTpépetl mavta
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éva. avtikeipevo ¢ class Response. Méoa tov evpioketor m T TG amOKpoNng Tng
vanpeciag mov exteAeitar otov server, av PePaimg tétowa TN vmdpyet (N péBodog g
vanpeciog dev eivan void). H emotpepdpuevn tyun eivan g class Parameter kou e€dryeton amod
t0 Response object péom g peBddov tov getReturnValue(). Katomwv, pe casting,
OTOTLUTMVOLE TO avTIKEipeVo NG Yevikng class Parameter, oe avtikeipevo g class mov
yvopiCope Ot glvat, m.y.
Hashtable catalog = (Hashtable)returnValue.getValue();

H returnValue sivon avtikeipevo tng class Parameter, e€nyn pe mv getValue() amd to
Response object, kot eme1dn avapévope avtikeipevo g class Hashtable, v amotundvope og
tétowo pe to mpobepa (Hashtable). To Response object £xet kot GAlo ypnoipa pésa Tov, m.y.
avtikeipevo g class Fault, eEayduevo pe getFault(), kim.

Avoke@araimon

Ta mapoandve Prpota cvvoyilovtal ®g akolovOmc:

(0) Znxooape évav (Tomceat) server.

(B) Oéocape oe ovykexkpyévo subfolder tov server tnv class (oe popen jar) mov
QVTITPOCMOTEVEL TNV EMBLUNTY VINPEGTA UE TIG SLOKPLTEG LeBAdoLE TNG.

(y) Tpayape évav Deployment Descriptor (e poper] XML), 0 onoiog peta&d dAAwmv mepiéyet
TO OVOUO. TG VIINPEGTOG Kot TIG StokPLTéEg neBddovg g mov Oa dratebovv.

(0) v mhevpd tov server mpofnkape otnv dwwowacio £kBeong (deploy) g vampeoiag,
avapepopuevol oto apyeio tov Deployment Descriptor. Eidope katoémyv 611 10 Ovopo tng
vanpeciog avThg Tpaypott dideTon omd tov server (pe list).

(¢) Zmv mAevpd Tov client, kéBe class, péow evdg Call object, pmopet vo ypnoiponomoet &
amooTdoeme TNV vanpesio wov e&etédn amd tov server. AvtO TPAYUATOTOEITOL LE KANOELG
Tov nefddwv g, 0nmg avapépovtal otov Deployment Descriptor tng. Emotpépovtal otov
client oy puoévov ot Tipég TV amokpicewv (response) TV peBOOWV TG LVINPESiog, aAAL Kot
mOavEG avapopéc ooty mod mnydlovv amd v ektéAecn toug otov server. H OAn
emkowvovia yivetar pésw SOAP ntave amd HTTP.

[Tapatnpovpe 4Tl 6TV TAELPE TOL Server, 1) LINPECia elval TEAEIMG YeVIKN pe Kapio yvoon
tov 61l Ba eumnpetioel kKMoglg €€ anootdoews. Emiong ovte o server v yvopilelt v
oTiyun mov onkmvetol kot cvpupovAedeton tov Deployment Descriptor moiovg TtOmOVG
dedopévov Ba éxel va amokmOKonomoetl (Katd v ANyn) Kot Kotdmy va KOOKOTOWOEL
(kotd TV amooToAr]). AvTo yiveTon SuvapKd. Ty Aym AapBdvel v GyeTiky TAnpopopio
péca amd to SOAP prvopa. Aol mapad®doel Tig TapapéTpovg 16600V oTic (NTodUEVES
puebodovg, mAnpoopeitar and tov byte code (uéoa oto apyeio .jar) g vanpeciog moiov
TOHmov Ba etvat 1 ALOKPLoT Yol VoL TNV KOOKOTOINGn Kot TNV omooteilel Tiow otov client. Xto
TOPAdEYHd poc poAoto vanpye Ko n mepimtwon evog Hashtable. Ol yivovton amd to
SOAP engine mo¥ &ivol eVoOUATOUEVO GTOV server. XInv TAevpa Tov client £yope mpdypott
pnté {nmoetl v cvvdpour| g SOAP engine €pOGOV GTOV KOOIKA HOG EYOVUE EIGAYEL TOV
amattovpevo byte code e ta import org.apache.soap.xyz.

H obdvtaén tov SOAP punvopdrtov kot n petapopd toug péow HTTP pmopel va eEetachel pe
tov TCP Monitor.
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Eivon mpogavég 6t o mapamdve pmopovdv va yivouv pe tomovg (classes) dedouévmv, Toug
omoilovg PEmeL €K TV TPOTEPOV va, Yvopilel o SOAP engine tdg vo aviyetonicst (omo-
Kol Koowomomoel). Me dAha Aoywo dev €yope axoun EeeHyel OLCLOOTIKA OmO TIG
duvvatomteg tov amiov RPC. Eivor emiong mpopavég 6tt yio v petagopd (mdvio pécw
SOAP) o moldmAoK®V 1 o eEEOTKEVUEVOV OOUDV, ¥PELAlovTaL VO ETGTPOTEVDEL emMALOV
KATOAANAOG KOOWKAG. AVTO B To JOVUE TOPO Yoo TNV UETOPOPA ‘CGEPLOKE HEGH TOV
GUPUOTOG AVTIKEIWEVOV TNG Java.

Metagopd JavaBeans péow SOAP

®a ekteréoovpe Topa SOAP RPC 6mov Ba avtairldocovtol avtikeipeva g Java, oyt Ouwmg
omolocoNmote avbaipetng HLopPnc. Ao TPEMEL TO AVTIKEIEVA ALTA VO £XOVV TNV dOUN TOV
JavaBeans. ToOto onuaivel mpoktikd 0Tt Bo Tpémel vo vapyel Tavta £vog non argument
constructor Kot ywo kdBe property Xyz tov avtikelpévov va datifevion ot pébodot getXyz
kot setXyz. [T ovykekpéva n mapakdto VehicleBean class didet avtikeipeva JavaBeans
OGYETIKA PE TO TPONYOVUEVO TOPAOEYId Lo (LOVIEAD OVTOKIVIT®V, KOTOUOKELOOTEG, TMP
pocheta kot £10G). Olec ot avapepBeioeg AmMaTAGELS EKTANPOVVTOL GTO TOPUKAT® KMOKO /
oplopd tov dkov pog JavaBean, 1o onoio ovopdalovpe VehicleBean.

H wpdtn ypopp] tov mopakdtom Kmotka dgv ovikel otov opiopud ¢ VehicleBean class.
Amarteitat, kot opynyv, yio Adyovg mob Ba eEnynbovv mapokdto.

package BVShop;
/*if present 'package' MUST be the first statement,*/
/* (possibly) followed by 'import'*/

// 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.VYear= 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;}

/** toString is an in-built method for every Java object */
/** used for outputing an appropriate informative string */
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public String toString(){
return """ + VModel + "' by " + VManufacturer + " (" + VYear + ")";}

Kmdwkag 9.3. Opioudg VehicleBean

SOAP Server (pe JavaBeans)

Ag vmoBécovpe 0Tl tOpa BéAovpe va dwbécovpe pio vanpecio, mopdpol HE TNV
nponyovpévn VehicleCatalog. H mopaxdtew mapovcoialopevn BVehicleCatalog Oa sivon
ypappévn v to mopandve VehicleBean kot omwodnmote o kopyr kabdcov Ba mpochitet,
amobnkedel ko emoTpépel oAdKANpa avtikeipevo (VehicleBean) kor o dev aocyoieiton
pepovopéva, (Kot “yOpa’) HE TIC EMUEPOVG TOPAUETPOVS T®V. To onuavtikdtepo ivar Ot
TOPO, OAOKAN PO avTikeipeva Bo TPEMEL Vo ‘GEPOTOOVVTOL TPV TNV UETOPOPE TOVS ‘TAVE®
amd 10 ovppa’. e avtd Bo kataevyovue oty Ponbela tng BeanSerializer class, mo0
owatiBeton pali pe to Apache SOAP. 'Etol 0 kddwag BV Catalog mov dideton mapakdtom givor
avtdc g VCatalog shagpd tpomomomuévog. O Hashtable amoOnkevel topa oviikeipeva
VehicleBean pe to ovoua tov poviédov (Vmodel) cav xiewi. H addV avapéver cav
TapapeTpo €16000v éva VehicleBean kot dgv emotpépel timota — omimg mpochétel pio
oyetikn eyypaen oto Hashtable. H getVehicleBean avapével cov moapdpetpo €160d0v va
String kou emotpépel va avtikeipevo VehicleBean. Télog m listV() dev €yl mapdpetpo
€l0000v kot emotpépel Hashtable, 10 omolo Opm¢ mepi€yel kot ovtd OVTIKEIpEVQ
VehicleBean.

package BVShop;

/*if present 'package MUST be the first statement,*/
/* (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 !!!*/
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"));

H

/¥* FIRST METHOD TO BE EXPOSED - addV */

/** input argument is now a single (‘complex') object !!*/

/** nothing is returned*/

public void addV(VehicleBean vObj) {
if (vObj == null){

throw new Illegal ArgumentException("The object provided cannot be null.");

§
/** entry format for the Hashtable: key,data */
/** vObj.getVModel gets the 'key' out of the bean object™/
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catalog.put(vObj.getVModel(),vObj);
System.out.println("Addition at server side: " + vObj.getVModel());

}

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

}

//Return the requested vehicle - NOW AS AN OBJECT !!!!
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 !!!!*/
public Hashtable listV(){return catalog;}

Kodwkag 9.4. H BVCatalog mo¥ mpaypatonotet v vanpecioa BVehicleCatalog

Enedoy m BVCatalog.java mpémnet va  Ppert kotd v HETAYA®TTION TG TNV
BVShop/VehicleBean.class (A0ym tov package BVShop), mpémer pe v oegpd: (o) va
petayhotticope v VehicleBean.java, () va pifope tv VehicleBean.class péca oe éva
folder ovopatt BVShop (subfolder tov folder 6mov gvpiokdpacte), (y) va petayilwtticope
v BVCatalog.java, (0) va pifope tv BVCatalog.class péoco oto BVShop kot (g) va
onuovpynoope to BV jar pe
jar cvf BV.jar BVShop/VehicleBean.class BVShop/BVCatalog.class

Topa to BV jar eunepiéyet dvo classes: v VehicleBean.class kot tnv BVCatalog.class. ITédAt
piyvopue 6mwg mpwv to BV jar uéoa oto ...\jakarta-tomcat-7.7.2\lib\common.

O véog Deployment Descriptor eivan o BVCatalogDD.xml (cg 6Aa ta véa €xope TpocBécet to
‘B> — Aoy ‘Beans’). Aev gvoylel 10 0Tt pepikéc amd T pebddovg £yovv ta 1010 ovouara,
kaBocov OAeg avrkovv oe vanpecio dtpopetikd ovopotiopévn (BVehicleCatalog avti
VehicleCatalog).

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

<isd:provider
type="java" scope ="Application" methods="addV getVehicleBean listV">
<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/"
xmlns:x="urn:VBean_xmlns" qname="x:vOb;"
javaType="BVShop.VehicleBean"
java2XMLClassName="org.apache.soap.encoding.soapenc.BeanSerializer"
xml2JavaClassName="org.apache.soap.encoding.soapenc.BeanSerializer"/>
</isd:mappings>
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</isd:service>

Yymqpa 9.6. To BVCatalogDD.xml, Deployment Descriptor ¢ vinpeciog BVehicleCatalog

To mpaypatikd kotvovpylo ivor 1 6tL TOpa ot péBodot déyovian (n addV) 1 emotpépouvv
(Gueoca m getVehicleBean, éupeca n listV) Java avtikeipeva (JavaBeans)! Qg ek tovtov
npémel va 600l oTov server 1 TAnpoeopia Tov TOS Ba yivel  anekdvion (map) Tov 101KV
tomov (ed® bean) otnv dadkacia ceplomoinong / anoceiplonoinons. To véo otoyyeio map
péoa oto mappings kdével akpiadg avtd. Edd to mappings mepiéyer pio povodikn
‘amekdvion’, 1o otoryeio map e Tig 1W1dtTéG Tov (attributes). Xav attributes didovrtan (o) To
encodingStyle — mdvta Omwg avaypdoeetar, (B) éva avbBaipeto namespace moOv €0M
GLVTOUEVETAL OTAQ [LE X KaBMG Kot To dvopa ov B ¥PNGULOTOIOVUE Y10, TOV TOTO AVTO (LOVO
Y0l TOVG OKOTOVG TNG UETOPOPAS TOV TAV® 6TO ‘cupua’), (Y) To Thg opiletal o TOTOG aVTAOG
kat (8) To mov Ba PpeBolv ot classes mov Ba kdvovv Tig petaTponés java—xml ko xml-java.
[Ipoxertoan puokd ywo v class BeanSerializer, epdcov kabmg eimape, 6tav avtarlidooope
avtikeipeva, avtd Ba elvar vmoypewtikd g doung tov (Java)Beans. H BeanSerializer
KOAVOTTTEL PE TIG HEBOOOVG TNG KO TIG LETATPOTES KOt Y1 TIG dVO 01evfvveelg, onA. emtedel
serialization kou deserialization. ['a v peta@opd aviikelpwévov moH OV gUmImTOVY OTNV
doun tov JavaBeans mpémel va yphyovue (| va Bpodue) eni tovtov diontépovg serializer.
Tovto elvan amopevktéo Kot a&ilel avt” avtod vo PPovTIGoUE Vo TECOVUE GTO XVAPLLL TO
d00ONKaY TaPATAVED HETATPENOVTAG TIG OOUES MG MoTE va givol cuuPatég pe ta JavaBeans. O
server, cuUPOVAELOLEVOS TO TTapandve <isd:mappings>, yvopilel Todpa O Oa yeprobel Ta
ovykekppéva JavaBeans, emmiéov OAwv tov dAAwv dopmv tov kotvohd SOAP-RPC (dnA.
avtég Tov [Tivaka 4.1.). Oa dodpe emiong Tdg o OG0 GVUE®VOVLVTOL 6T0 <isd:mappings> Oa
avapepBovv otov client katd v onuovpyio Tov Call object. TTapatnpovue eniong, 6t 0
Kddwag g vmnpecsiog tov server (BVCatalog mopamdvew) dev  aoyoAeitor pe To
<isd:mappings>. Tovto BePaing evdlapépel v dadikacio AMyng / amootoins péow SOAP,
7ov amotelel HEPOG TG YeVIKNG vtodoung Tov (Tomcat) server mpowiopévng pe SOAP (Aoym
TOV soap.jar), Kot 0yl TG Kabe eMPUEPOLS LINPESTAG TOV AVTOG EKOETEL.

SOAP Client (ne JavaBeans)

Topa mpémer kot o client va ypnoipomomost v 1010 BeanSerializer class. Tovto
dwmotdveTon oty mopakatw BVAdderLister.java pe ta emmpocOeta imports (Evovtt g
nponyovpévne VAdderLister.java). Idioutépwg avapépope tig classes SOAPMappingRegistry
kot BeanSerializer, mov 0o oaocyoAnfovv pe ta beans. To avtikeipevo reg ng class
SOAPMappingRegistry (‘untpoov ameikovicewv’) o omewovi(el OTIONTOTE aVOPEPETOL
péoa oty vanpecio BVehicleCatalog cav vObj pe v Ponfeta tov avtikepnévov serializer
¢ class BeanSerializer kot coppova pe Tov 1pdmo kwdikomoinong mob epeig Tpocdtopiloyle.
‘Etor pe mv pébodo mapTypes, kobopilope (o) pio omoutovpevn otobepd, (B) éva
QualifiedName mov éyet 10 TpdOepa VBean xmlns kot dvopa vODbj, (v) tnv 1810 v class mod
opiler 10 bean, ko TéAOG (0,6) TOLG serializer, (de)serializer. Ilpdxertoan Paocikd 7y
mnpoeopia otV mAELvpd Tov client, OV mpémel PLOKE Vo TOVTICETAL HE OLTAV TOV
Deployment Descriptor otnv migvpd tov server. I[lapoatnpodue €dd 6Tl avTioTorNoEL TOV
yivovton otov server mpotvmonoéva pécsm tov Deployment Descriptor, mpémet otov client
vo  emovoineBovv oe mANPN oaviiotoyio, OAAG pe  “yepokivnto’ tpomo. ‘Etol 1
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SOAPMappingRegistry mpocpépel katd KATO0V TPOTO TOV AmOd0YEN TNG TANPOPOPING TOV
otov client ypaoetar cav isd:mappings.

H dnovpyio ko ypnon tov Call object kabBdg kot n eneEepyacio Tov Response object
TOPOUEVOVY OTIWG 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.SOAPException;

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 SOAPException {

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

//VehicleBean 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 xmlns","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);

[fmmmmmmm e ADDING
System.out.println("Adding vehicle model " + model + "' by " + manufacturer);

// Set up the parameters of the call
Vector params = new Vector();

//in the instructions given to the 'Serializer' - see Depl. Descr.

params.addElement(new Parameter("vObj", VehicleBean.class, vObj, null));
call.setParams(params);
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// Invoke the call

Response response;

response = call.invoke(url, "");

//We do not expect something back, unless there is a fault!!

if (Iresponse.generatedFault())

{ System.out.println("Server reported NO FAULT while adding vehicle");}

else { Fault fault = response.getFault();
System.out.printIn("Server reported FAULT while adding:");
System.out.println(fault.getFaultString());}

[[-mmmmmmmm e LISTING
//We use the same Call Object and change this as appropriate
/* Another method is now called*/
call.setMethodName("listV");
/* NO parameters here !!*/
/*(we cannot have a call with arguments as before)*/
call.setParams(null);
// Invoke the call; here we expect something back !!
response = call.invoke(url, "");

/*Extract the value returned in the form of a 'Parameter' Object®/
Parameter returnValue = 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.println(" " + vo.getVModel() + "' by " + vo.getVManufacturer() +
" year " + vo.getVYear());

public static void main(String[] args) {

if (args.length !=4)
{System.out.println("Put url, model, manufacturer & year as arguments !!");
return; }

try {
// URL for SOAP server to connect to
URL urlink = new URL(args[0]);

// 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 BV AdderLister();
adderlister.addlist(urlink, model, manufacturer, year);
} catch (Exception e) {e.printStackTrace();}
H
}

Koowag 9.5. H BVAdderLister meAdtng g vanpesiog BVehicleCatalog
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210V Topomdve KOO yivovior 000 KANCES GTOV Server, 1 Tp®dTn Ue oT10)o v HéEB0do
addV kou 1 devtepn v pébodo listV. Xpnowonowodpe 1o idto Call object kot yia tig 6v0.
Tnv 0ebtepn popd aArdlovue oto avtikeipevo call povo dca drapépovv. Edd onueidvoope,
ot yopig to call.setParams(null), 6o KoAécovpe A pe TIC TOAOES TAPOAUETPOVG, KoL Oa
&youe AdBog (signature) otov server, kaBocov 1 listV dev €xel mapapérpovg €10000v. Metd
TNV €MOTPOPT, amd TNV deVTEPN KANOT, kdvovpe casting o€  Hashtable to emotpepopevo, 1o
omoio eivar mavta (ko oto mopdoetypo ywpic avrikeipeva) g class Parameter. Ta 6ca
akoAovBovv pécw g Enumeration, amockomobv HOVO GTO VO TUTMGOLY T GTOLYEID TOV
TvaKog TV oyNUATOV Kot dgv £0VV 10104TEPT OMPAGIaL.

Xmv mhevpd tov client dev yperdletor vo eumiakoVpe o€ dladikacio onpovpyiog .jar.
Metayrmottilope to VehicleBean.java oto idwo0 folder (awtfv v @opd ywpic v mpd
evtoM) package) kor petd petayrorttiCope to BVAdderLister.java, 6mov Pefaiog
ypnowonoleiton  VehicleBean.class. Metd tpéyope tov client amod to id1o folder pe

java BVShop.BVAdderLister http://localhost:8080/soap/servlet/rpcrouter “Smart” “Swatch”
66200195

(avti 8080, Bétovpe T0 port#, oto omoio axovelr TCP Monitor - av gupioketon og Agttovpyia)
Kol wopatnpovue to mapabvpo tov client, Tov server, oAl kot tov TCP Monitior. Xt0
TEAEVTOIO J1OMIGTAOVOVE TOV OYKO KOl ONILAGia TG d0VAELIS ToV £ytve amd o SOAP, oyeddov
poryka !

Serialization kon Deserialization

E&etdlovteg 10 folder
...\Jakarta-tomcat-7.7.2\webapps\soap\WEB-INF\classes\org\apache\soap\encoding\soapenc
dwmotovope 0Tt vapyovv classes yia serialization / deserialization OA®V TV dou®V TOL
ocvvavnoape oto oo ko oto SOAP-RPC, m.y. array, boolen, date, hashtable, bean, ....
[Swaitepo evdlapépov €xel 1 BeanSerializer class. Avth gumepiéyet kou tov deserializer. Xtig
TOPOKATO TEPLYPAPOUEVES Ol001Kaoieg QaiveTtoar Kabopd Twg yPNOUEVLEL 1N douUn 7OV
vnobéoope (JavaBean) ot m omoio amortei v Vmapén getXyz, setXyz ko default
constructor. Ovolootik@ 0 XML petaeépel v ovoykaio Kol kovi) TAnpoeopia yio vo

EMOVOKOTAGKEVOOTEL TO AVTIKEIILEVO GTIV AAAN TAEVLPA.

O bean serializer dnpovpyet 10 XML a6 to JavaBean ovopdlovtog to €06 pe v Pondeta
tov mpobéuatoc "urn:VBean xmlins" kot Tov ovopatoc"vOb". Metd mepvd amd serialization
KkéOe petafAnt) (property) mod vroompileton and éva getXyz (gite amin &ite avodpopkd
ocoav éva eocmtepkd JavaBean). Xtnv dAAn dkpn o bean deserializer dnuovpyet amd to XML
10 avtikeipevo (JavaBean). Edd ypnotpevet o default constructor, mov eivar ndvta oty Java
TAMPpwS Tpocdlopiopévog (1010 dvopa pe v class, kavéva dpiopa). Metd amoxadictoton
kéOe petafAnt (property) pe kinon g setXyz. To 1t akpiBdg HeTaPEPETOL COUPOVA E TIC
vrodeilelg péoa otov kmOwa client kot server, aAld kot tov Deployment Descriptor,
eaivetal wpaia pe v xpnon tov TCP Monitor.
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2uveiopopd Tou SOAP oTtnv Avag@opd ZQaApNaTwV

Ed® 0a dovue mwg to SOAP pmopel okdun xor vo emotpéyel otov client pnvouota
oQAALOTOG TOV dnpovpynOnkayv otov server. 'Hon otov client gidape 6Tt omd to avrikeipevo
response e&dyope pe fault.getFaultString() pio meptypaen tov avtikeyévoo fault. Avtd to
fault épyeton miow, epdoov dnpovpyndel otov server, Kot TPOEPYETAL OO TO SAYVOOTIKO
oV¥ givon o€ Béom va Tapdyel o server oTnV TPOosTAOELd TOV Vo, avTamoKplOel oty {nrodpevn
vampecia. Metagépeton ybpig oto SOAP. To SOAP eivan oe 0éom va petatpémel kdbe
avtikeipevo Fault g Java oce XML odouny katdé DOM. Ztov moapoamdveo Deployment
Descriptor €yope Mon  emkolecOeli oto  otoyeio  <isd:faultListener> v class
org.apache.soap.server. DOMFaultListener kot m emBount] oavoeopd  cEAALOTOS MOM
emotpépeTan otov client. Agv €yope Aoumdv mopd vo TNV SOVUE VO LETAPEPETOL LEGH TOL
TCP Monitor. ITpoxorobdue éva cpdAipa péso oy péBodo addV tov server (mov epgaviCeton
070 runtime): omAd amopoakpOvoue v ypauun catalog = New Hashtable. H addV odev éyet
OV VO EYYPAVYEL KO EMGTPEPETAL Lot AvVOPOPE GOAALATOG TTOV dNovpYHONKE GTOV server.

210 emotpepopevo SOAP  pqvopa vrdpyovv otov @dkeho <SOAP-ENV:Fault> ta
<faultcode> kon <faultstring> pe mepieydpevo mov dnuovpyel to 1610 10 Tpwtdkoiro SOAP,
aAld kot to otoyeio XML <stacktrace> pe mepieyopevo v mANpn ovoeopd GOAALATOG
(stack trace) tng Java. Ilapoatnpovpe emiong OTL Ta TOPATAVE OTOTEAOVV Kol GAAO
TAPASEIYIO EOIKNG KMOKOTOINONG KOl OTOGTOANG ‘Mhved ot1o oVUppa’ (ue serialization /
deserialization) avtikeiuévov Java. [pwv elyape omolodfmote JavaBean kot typa 0mo100Mmote
Fault object. Av otv mievpd tov client, pe meputépw KMOKa, emeCepyalONaoTE Kot
EKTLTOVALE TO TTEPlEXOLEVO text Tov <stacktrace> element, Oa PAEmape v TANPN avopopd
oc@oAipdtov mov Ba €£€010e M 101 1 YA®ooa (e6d M Java) av n extéleon g {nnbeiong
vanpeciog ywotav tomikd. ‘Etol e€opoidvovpe kot 6€ avtd To oNpeio TV TOTIKY KANoN UE
mv &€ amootdoeng (RPC).

Emumiéov n avagopd cpdipotoc Eepevyel amd v doun tov SOAP mov yvopicape va
aoyoAeiton pe v kwotkomoinon (serialization / deserialization) petafintov, ite £160d0L o€,
elte €€660v amd KAoelg pebodwv. Av Bewpnoope 1o 110 10 GEAANN cav Eva YEVIKO KEIPEVO
XML, pmopodpue vo movue oti oty mepintoon avt Exope pali pe 1o SOAP-RPC (Remote
Procedure Call) kot SOAP Messaging, SnAadr] TV HETAPOPAE ALTOVCIOV UNVOUATOV (TavTa.
kewévov XML) pécow SOAP. Me v mepintmon avt otnv yevikOTnTd NG OoYOAEiTaLl M
EMOUEVT] TTOPAYPOPOG.

SOAP Messaging

Eidape mog to SOAP pumopet va ypnowomomfetl péca ota miaicia tov RPC (SOAP-RPC)
eEeMypévo kai dvvatdtepo Tov amAod XML-RPC. Zg avtd g tov poro n Aeyduevn ‘SOAP
engine’ dpa kol 6TIC 6V0 TAELPEG KaL:

e oceiplonotel KANoelg pebodwv o mokéta SOAP
e amooceiplonotel makéta SOAP og KAfoelg Katd T svpfacels g Java
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Tdpa, ota mhaicio Tov SOAP Messaging 0o dovpe mmg 1 10w ‘SOAP engine’ pmopei va
YPNOUEVGEL KO Y10 TNV YEVIKN HETAPOPA TANpopopiag o XML doyetng (kot’ apynv) Ue TiC
€€ amoothoems KANGCELS. ApdVTog TAAL Kol 0TI dV0 TAELPEG (OMOGTOALNG Kol ANTTNG) M|
SOAP engine 0a::

neprrvuAiyetl keipevo XML péca oe maxéta SOAP (katd v amoctoAn)

e€ayer keipeva XML péoca and makéta SOAP (katd v Anym)

Béter anoelg (SOAP requests) kot diekmepaidvel Tig anokpicels (SOAP responses)
oéxetar autnoelg (SOAP requests) kot emotpépet amokpicelg (SOAP responses)

[Tépav tov polov g SOAP engine mapotnpovpe OTL pio EQOUPUOYT] OTOV OEKTN €VOG
unvopatog (SOAP Message) Oo mpémet vo pmaivel otnv doun &vog kepévov XML,
ePtLALYpéEVOL evtog Tov SOAP unvopatog. Tovto Epyetol oe avtifeon pe v evkoAio mow
elyape omv ocvyypaen, yw mopdostypa, e vanpeciog BVCatalog yio tov  mponyoduevo
SOAP-RPC server. H BVCatalog ntav teleinwg ovdétepn g tpog 10 RPC kot to SOAP, mo
CLYKEKPLUEVO MG PO TNV OloyEIPIoT TOV UNVOUATOG TOV UETEPEPE TIG TOPAUETPOVS &ite
€10000v glte amdkpiong. Topa pio tomiky péBodog ota miaict Tov SOAP Messaging Ha
TPENEL VO, EMOPA ML EVOG AVTIKEILEVOL Tequest Kot response £Yoviog TV Lopon:

public void methodName(Envelope env, SOAPContext req, SOAPContext res)
throws java.io.IOException, javax.mail.MessagingException

Ta 600 mopamdve oavtikeipeva, req kot res avtiotoryo, avikovv oty class SOAPContext.
Ed® pmopovpe vo Topatnpfioope Kot TIG aVOAOYIES [LE TOV UNYOVICUO EPOTOTOKPIGEMV GTO
amAd http xou 11 classes HttpServletRequest, HttpServletResponse response. EmimAéov n
napomdve pébodog Ba (umopel va) avapépetar apécms otov edkero (envelope) tov SOAP
Kol vo avTipetonilel n 1w ta evoeydueva cedipata gite emkowvoviag (IOException), eite
oV 1¥iov Tov TpwToKOAAOL 1 unvopatog SOAP (MessagingException). EmumAéov vdpyet o
TEPLOPIOUOG V. EPEL TO 1010 Ovoua pe v pila (root element) tov mepieyopévov (SOAP
message content). [Tapatnpodpe erniong ot1, og avtifeon pe ta mapadeiypata tov RPC, 1 id1a
puéBodog dev emotpépetl timota (void). To amotédecpa ¢ eneéepyaciag Tov KEWEVOL TOV
EPYETOL LLE TO OVTIKEINEVO T€q, UTOPEL VO KOTOANYEL GTO OVTIKEILEVO Tes. LTV mMEPImTMON
avt) €yope mdAl v €vvola tov server. Edd o server oéyetan €va keipevo XML, 1o
petatpénet ko, mdA oav XML, 10 enavacTtéAAEL GTOV apy KO ATOCGTOAEN 1] GE KATOOV TPiTO.

Ag vmoBéoovpe 6tL 10 otaApévo and tov client kot €1GepydLEVO GTOV server punvopa eivot
ovolaoTikd 10 yvootd pog vehicles, cav keipevo XML. o amrAodotevon tov KOdKo Tov
client, To mapokdtw vehiclesSOAP.xml givat 0m eptiaypévo dmwg Tpénet va amocTtarel oTov
server, OnA. mAnpeg unvopo SOAP kot BeBaimg epmepiéyet to vehicles.xml. Tovto amotelel
avtovclo 0 Body tg SOAP Envelope pe v onuoavtikny TpocOnkn €vOg amoitovUEVOL
namespace, Tov ovoQEPETOL 6T0 Ovopa oy Ba ddcovue oy vanpesioc SOAP Messaging,
oy kotackevalope (urn:Messaging Service).

<s:Envelope xmlns:s="http://schemas.xmlsoap.org/soap/envelope/">
<s:Body>
<vehiclesSOAP xmlns="urn:Messaging_Service">

<cars ...

------ 10 TepieOpevo tov vehicles.xml omwg Tptv --------
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</lories>
</vehiclesSOAP>
</s:Body>
</s:Envelope>

Xypa 9.7. To vehicles.xml péca 6to SOAP Message

O mopakdto kodowag eival Tov client. AwBdletar éva apyeio .xml dnwg 10 TapaTdve, Kot
éva url amd to command line. And 10 apyeio e popen keywévov n unmarshall etidyver éva
avtikeipevo env g class Envelope. I'evikd o 6pog ‘marshall’ vovoei v petatponn evog
OVTIKEYEVOD GE KATOL0L CLUPOVNUEVT] GEPLOKT Lopp1| Kot 0 ‘unmarshall’ to avtifeto. Ed®
€yovpue To mEPiEpyo OTL evd elyape €va Keipevo, 1o petatpéyape o pio dopn .xml, yuo va
otaiel TOM oav Keipevo ‘mive oto cvupue’. BePaimg To0Tto £ytve €00, amAd Kol LOVO Yo Vo
deyOet, 6TL Tpaypatt o SOAP Ba kdvel avti) TNV SOLAELL Yol VO LETOPEPEL TO LIVOLLOL O
tov client 6tov server: TpaypoTt TO ovTIKEiEVO msg tng org.apache.soap.messaging.Message
Ba ppovrticel va otalel To avtikeipevo env 6to cmoto url ko ekel péoa va ancvbouvhet oy
GMOTN LINPECIL.
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import java.io.BufferedReader;

import java.io.FileReader;

import java.io.IOException;

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;

/1] for SOAP

import org.apache.soap.Constants;

import org.apache.soap.Envelope;

import org.apache.soap.SOAPException;

import org.apache.soap.messaging.Message;
import org.apache.soap.transport. SOAPTransport;
import org.apache.soap.util.xml.XMLParserUtils;

public class MessagingClient {
// the following method coverts the .xml file into a SOAP message
// and the sends this to seviceURL
public void sender (URL serviceURL, String msgFilename)
throws IOException, SAXException, SOAPException {

// Handle the XML document supplied in the input file

FileReader readerObj = new FileReader(msgFilename);
DocumentBuilder builder = XMLParserUtils.getXMLDocBuilder();
Document doc = builder.parse(new InputSource(readerObyj));

if (doc == null) {
throw new SOAPException(Constants. FAULT CODE_CLIENT,"Error in XML parsing");
H

/I Create Message Envelope
Envelope env = Envelope.unmarshall(doc.getDocumentElement());

// Send the Message
Message msg = new Message();
msg.send(serviceURL, "urn:Messaging_Service", env);

// Receive response (e.g. to the previous message sent)

public static void main(String args[]) {
if (args.length !=2) {
System.out.println("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();}

}
H

K®owag 9.6. Anpiovpyia pnvopatog SOAP kot amocstoAn Tov and tov client

110 o6 141



O k®dOKOG TOL server amoteheital ovolaoTiKd amd v nébodo vehiclesSOAP, n onoia mpémet
va €yel 1o 110 dvopa pe to dvopa g pilag Tov unvopatog mod £pbace. O kmduog BEAeL va
oei&el 0T mpaypatt elodyeton o vehicles oe popery DOM otnv pviun tov 0éktn (server),
kabocov Bo pmopovpe va mepuynbovdue péco o€ AvLTO, VO TUTMOGOLUE TNV TN
ouyKekplévav attributes, vo aArGEovpe TV TIUN GAA®V Kol Vo ETOVOCTEIAOUE To® TO
pépog tov petafandévrog vehicles. H Ay kou mpostopacio yio eneepyacio emredeiton pe
TOV TOPAKAT® KOOUKA.

public void vehiclesSOAP(Envelope env, SOAPContext req, SOAPContext res)

throws java.io.IOException, javax.mail.MessagingException {

/I Get the vehicles element as the first body entry of the SOAP message;

// here there is one body element - in general could be many!

// so in general we put these in a vector,

// 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;

/S }

K®owoag 9.7. Kbdwog yio v e&aymyn oe DOM, tov keypuévov XML mov £pBace pe SOAP

Me to ovuPdv g élevong tov unvopatog KaAeitar avtopato 1 vehiclesSOAP, n omola ko
pog dider 1o aprydév SOAP Envelope pécm tov aviikelpévov env. Avtr 0gv EMOTPEQEL
tinota (void), kabBocov &yope pnvopa kot Oxt RPC. Me env.getBody().getBodyEntries()
amoktope OAa ta BodyEntries elements. Avtd 0o pmopovcav va ftov ToArd: idape 0Tt €val
Envelope pmopel va €xel meprocotepa tov e€vog block. “Evag mo moAvmlokog server, Ha
pumopovce va acyoAndel pe mordd keipeva XML AopPavopeva pésa oto id1o0 pipvopa SOAP.
H env eivon avtikeipevo g class Envelope (éxope kdvel import org.apache.soap.Envelope), n
pébodog getBody() tov avtikeévov env emotpéeet Eva avtikeipevo g class Body (AEN
&youe kavel import org.apache.soap.Body), eved tedikd 1 getBodyEntries() class emotpépet
amd 10 oviikeipevo avtd éva tng class Vector. Xpnotonoteiton Vector, yio v yevikn
nepinton Tov ToALdV otoryeimv Body. Edd opmc éxope éva, apa Ko ‘mpdto’, T0 0moio pog
10 Bydler and to bodyEntries 1o iterator oe éva kot povadikd Pripo. Metd to casting, amod
vevikd avtikeipevo / otoryeio g Vector amoktope avtikeipevo (XML) Element. To vehicles
elvar mAéov omnv pviun o poper} DOM pe to 6vopa vehicles in DOM. And €0d Kot mépa
axolovBel n eneEepyacia Tov, dmwg pabape otn evotnta yio to DOM, pe v dwpopd 6t
€00 gpyalopaocte og Java kot OxL o€ JavaScript. To T yivetan, eényeital gvkola e avopopd
oto DOM Java APL

Emiléyovpe va oteilovpe micw pOvo t0 HEPOG TOL KEWEVOL, OMOL &yvav OAAAYEC.
Xpnowonowbpue 1o O avtikeipevo bodyEntries mov o¢uid&ope yio tnv vmodoyn Tov
UNVOLOTOG, Kot ooV 1o Kobapicovpe, Tov mpocHETovpe TO KOUUATL TPOS OTOGTOAY, ONA.
bodyEntries.add(jeeps_in DOM). Kot to avtikeipevo env e&akorovbel va vapyet (rommoie
tov bodyEntries pe véo gyyovakt!). Xtnv pébodd tov marshall opiCovue moiog Oa ypdwyet,
OnA. 1o writerObj. Oa émpeme va opicovpe kot éva XMLJavaMappingRegistry, av eiyope
€101k00¢ TOTOVS va petatpomovy 6 XML onwc 610 XMP-SOAP. To null onpaiver 6t tétoia
nepintoon dev vrdpyel oto SOAP Messaging (n marshall / unmarshall givon kowvn kot ota
ovo mepifairovta). Téhog n setRootPart tov avtikeyévov res (yiwo response), ToL HOG
000nke pe v kAnon g vehiclesSOAP, kaBopiler to Tt B PUYEL Ko TL popPNg eivorn avTd
7oV Oa otokel (writerObj.toString(),"text/xml"). Aldeton TP 0 TANPNG KOIKOG TOV Server.
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package MSS;

import java.io.IOException;

import java.io.StringWriter;

import java.net. MalformedURLException;
import java.net. URL;

import java.util. Enumeration;

import java.util. Vector;

import java.util.List;

import java.util.Iterator;

import javax.mail.MessagingException;

//for SOAP

import org.apache.soap.Constants;

import org.apache.soap.Envelope; /*New!!! for messaging */
import org.apache.soap.Fault;

import org.apache.soap.SOAPException;

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.IOException, javax.mail.MessagingException {

System.out.println(".... inside MessagingServer's vehiclesSOAP method");

/I Get the vehicle element as the first body entry of the SOAP message;

// here there is one body element - in general could be many!

// so in general we put these in a vector,

// 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.println(vehicles in DOM.getTagName() +

".... first body entry extracted out of SOAP");

// 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.println("Printing jeep colour from within DOM: "
+ jeep.getAttribute("colour"));
jeep.getAttributeNode("user").setValue("military");
System.out.println("Jeep 'user' changed - check that in the response");
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// 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);

// Send envelope back to client
res.setRootPart(writerObj.toString(),"text/xml");

}

Koowkag 9.8. O server déyetat, LETOTPEMEL KOl EMOVACTEAAEL TO uvopa SOAP

Kot téhog péver 1o MessagingServiceDD.xml, onA. o Deployment Descriptor. Opilope pia
péBodo kot povo, v vehiclesSOAP, n onoia kot B aoyoAndet pe to pvopa. H java class
otdeton méA péow jar (PA. mapokdtm) ko to id eivon exeivo, Tov avagépdnke 6to namespace
oy glonyOn oto Kopveaio otoryeio vehiclesSOAP. duoikd dev vrapyel mAnpogopio yio.
K®OIKOTOINGM E0IKOV TUTMV.

<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>

Yympea 9.8. To MessagingServiceDD.xml, Deployment Descriptor tng vanpesiog mov mopéyet
o MessagingServer

Topa eipacte Erotpot yio dokiun. Xpetdletor Kot TiA jar e TNV YveooTn olodtkacio,
jar cvf MServer.jar MSS/MessagingServer.class

['a deployment ¢ vanpeciog £yovpe Katd T0 YVOOTA

java org.apache.soap.server.ServiceManagerClient

http://localhost:8080/soap/servlet/rpcrouter deploy C:\MessagingServiceDD.xml

Inxkovovpe kot tov TCP Monitor, kafocov gival amapaitntog yia va dovpe 1o pvopa client
Tpog server Kot wicw. [ va tpé&ovpie Tov client, mpémetl tdpa va Tov ddcovpe Ty dievbuvon
TOL messagerouter Kot oyl Tov rpcrouter, OTWS TPv!

java MessagingClient http://localhost:8081/soap/servlet/messagerouter
C:\vehiclesSOAP.xml

Agv mpoPAéyape va dovpe timota otn peptd tov client, ovte avtdg enesepydletan To Pvopa
oy emoTpépeTol. BAémope Opmg 6ca yivovion 6to mapdbupo tov server, kKot Befaing otov

TCP Monitor 10 amoGTEALOUEVO KO ETIGTPEPOUEVO OO TOV SErver UNVOLLA.

To mapamdve TopAdELYHa, LE ETOVOTOGTOAN O)l OVOYKACTIKO GTOV apylkd OomoctoAéd, Ha
UTopovGE v OmoTEAEGEL TV Pdon evOg eVOOUEGOV TTPAKTOPO ANYNG, emesepyociog Kot
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TpomOnone eviod®v / mapayyeMdv amd merdteg (clients, cav apywol oatodvteg) oe éva
TEAMKO amodéktn (o mpounBevtng). Mia eméktaon tng class MessagingServer, g evOl1QECOG,
Ba emevepyel povo oe unvopato SOAP XML amoteddvrog kat” e&oynv mepintmwon SOAP
Messaging kot 6yt SOAP-RPC.

114 o6 141



10. Avake@araioon I[IpoTokoiiowv E@appoy®v

Ta eupémg AmodeKTd Kol TPOTLTOTOMUEVE TPMTOKOAA €ivon mavta text based, dnmiadm|
Bacilovior otV HETAOOON (EKTVTMOGIUMV) YOPAKTNPOV. Xe avTifeon binary mpwtéKoAla, oV
KOl OWKOVOUKOTEPO. Y10, TNV UETAOOCON OPOPOVV TOPMYNUEVEG EMAOYEC 1 Kol AVGELS TTOV
aQopovV KAEOTA TepPdiiovta Kot eml pépovg mpoidvrta. [ldvimg n evoopdtwon tétolmv
pepkav Avoewv péoa oe keipeva XML dev anoxdeietar (ypnon koupov pe CDATA). EE’
dAhov ot Bacikég Aettovpyieg tov browser agopovv v guedvion g html mov eivon kot
avtn text based.

Ot dopég XML, eite ypnoiponoovpeveg yoo RPC gite yio XML Messaging eivol Kot ovTég
€101KOTEPN G doung text based mepleydpeva 1 Kot 0VTOVOLO UNVOLATO TPMOTOKOAA®VY, OTMG TO
SOAP. Apa 1o XML eivor n Baon npdcsfaonc oe mpocpepdpeveg Aettovpyieg (RPC), eite ya
Kodwomoinon Kot UETAd00T dounpévng mAnpoeopiag, OnTmG m.y. o mTpooeopd 1 €va
TILOAGY10.

Ta GET ko1 POST tov http

Ta GET kot POST egivar ta pmvopato tov tpotokoiiov http (Hypertext Transfer Protocol)
Yo TNV KOOKOTOINOoN Kol UETAS00N TOPAUETpOV, On¢ To (gvyn OVOUACTOG/TIUNG
(name/value pairs), pali pe v ovvokOAoLON oNUAVTIKY TANPOPOpia Kotd TV aitnon
(request) mAnpoeopiag N vnpesioc. Mia cepd ypappdv amd ‘http request headers’ omnv
eMKEPAAId TOVG opilet, peta&d dAlmv, Tt avalntel o meldtng (client) and Tov e&vanpetn
(server). O televtaiog amokpivetor , pe pio oepd ypoppmv amd ‘http response headers’
akoAovBovuEeVEG, o€ TePinT®ON enttuyiog, amd TV {NTovueVn TANPOPOpPia.

To http GET mepva t1g mopapétpovg cov ‘url-encoded text’, to omoio emikoAldton wicw omd
URL tov server, o omoiog gvtéAdetan va emeepyactel v aitmon (request). Avtd 1o ‘url-
encoded text’ eivol yvwoto ko cov ‘query string’.

To http POST xwdwomotel Tic mapapétpovg e 010 tpémo 6mmwe 1o GET (url-encoded text).
Avti ouwg va petagépovtal cav pépog tov URL, ta {edyn ovopaociog/tiung (name/value
pairs) Tepvovv atov server oov ompa tov unvopatoc HTTP request.

To SOAP navem ano http

To SOAP egivar éva amAd kot eha@pd Tpwtdkoiro Paciopévo oto XML yuo v avtodiayn
dounpévng minpogopiog mwveo oto web. O oyediacudg tov SOAP €xet yivel pe v andlotnta
WG TPWOTOPYIKT, TOPEXOVTOS ETGL TO EANYIOTO G€ ActtovpykodTTa. To mpwtdkorro opilet Eva
TA0ic10 UNVOLOTOG Y®PIC TANPOPOPIio. CIUOVTIKY Y10, TOL EMITEDA LETAPOPAS KOl EQAPLOYNG.
IMa tovto kot etvon dopnpévo (modular) kot edkoAa ETEKTAGILO.

Me 10 va ta&1debel TAVD amd o KOWVE, TPOTLTOTOMUEVE TPOTOKOALD LeETOPOPAs, To SOAP
YPNOWOTOIEL TNV OVOIKTH apylTeKTOVIKN Tov Internet kot oamoktd afio yi yprion amd
OTO10ONTTOTE GUGTNHA £ival KavO Vo vTootnpigetl ta mAéov Pacikd mpdtuma tov Internet. H
vodoun oV amatteiTol Yo TV vrootHPEN pag vanpeciog Web XML kot cvpPatng pe 1o
SOAP, eivor pdAiov omloikr. Efvor Oopmc kot apketd ioyvpn kaboocov, mpocOétovrog
OYETIKOG OAlyo oTNV LIAPYOVCO, VTOJOWY|, EMITPEMEL TNV TPOCPOCT OTNV VANPECIN GE
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moyKooo kKAipoko. Ot mpodiaypagéc tov TpotokdAlov SOAP (http://www.w7.org/TR/soap)
ATOTEAOVVTAL OO TEGGEPX KUPLOL LEPT], TTOV TEPLEYOLVV:

(a) évav vToypPe®TIKO emekTdoo eakelo (envelope) yio v evBvAdkmon tov dedopévov. O
@dxerloc SOAP opilet éva pvopa SOAP ko etvon 1 Bactkr] avToAAacoOUEVT] LOVADO HETAED
eneEepyactov punvopdtov SOAP. TolOto eivar kot 10 UOVO VIOXPEOTIKO WHEPOG TNG

TPOIYPOUPNG.

(B) mpoarpetikotg Kavdveg Kmdkomoinons Tmv dedopévev. Me avtoidg Tapovstdloviat Tumol
dedopévov Ommg avtol opilovtor oTic epapuoyég kabmg Kot éva eviaio poviélo Yl
GEPLOTOIN 0T LOVTEAD dEGOUEVDV YPIG cVVTOED.

(y) pio popon avtarrayng unvoudtov tov tomov RPC-style (request/response). Kabe pivopa
SOAP givan pia petddoon povng katevbovone. Av ko ot pilec tov SOAP evpiockovian oto
RPC, 1o SOAP dev mepropiletor 610 va givar évag unyoaviopog request/response. Onwg Oa
dovpe oty ovvéyela, ot vampecieg XML web ocvyvd cvvovalovv punvopata SOAP ya va
TPOUYUOTOTOCOVY TNV HOPPY] avTy), dAld to 010 T0 SOAP dev emPdirer avtiv Vv
GLYKEKPLUEVT LOPPY] OVTOAAOYTG UIVOULATOV.

(0) éva déoo peta&d SOAP kot HTTP. Kot avtd 1o pépog eivor mpoapetikd. Mmopovpe vo
ypnoporomcovpe to SOAP og cuvovacud pe kdbe unyaviopod petapopdg (.. SMTP, FTP,
N ka1 éva floppy disk), apkel avtdg va eivon ikovog va petapépet v SOAP envelope.

11. Avtwrapoforn E@appoyov kot Yanpeowomv

‘Evag web server oéyetan unvopata / aatnoelg (request, ovvnbwg GET 1 POST) o eivon
€1¢ Béov va amavinoel pe unvopata / amokpicels (response). H cvvraén towv pnvopdtov kot
01 KOVOVEG TNG AMANG ALTNHG OAANAETIOpaoTG 0moTEAOVV TO TP®TOKOAAO http. [Tdve ce avt
Vv Kown Kot amlovotorn Pdorm ktilovior yio S0QOPETIKOVS GKOTOVS SLOPOPOTOUNUEVOL
TpOTOL aAANAeTidpaonc. Atokpivope Aomdv TEPITTOGELS, OOV Evag eEumnpeTn TG (server)

() e&ummpetel tovg ‘meddteg’ tov (clients) amootéAAOVidg TOVG OEAdEC Yo
napovcioon o html. Amouteiton avaykaotikd 1 ¥p1ion tov TP®TOoKOALoL http, Kot o
server avtoamokpiveTon pe unvopa response oto unvopato request (GET 1 POST) tov
client. 10 e6mTEPIKO TOV, O Server €ite £YEl OTATIKEG 0eAdEC amoOnKeLIEVES, ElTE TIC
Kataokevdlel v ®pa mov {ntovvrot (pe ypnon servlet) eite ypnowonotel pio pewm
teyvoroyia (Suvapikég oeAidec). Amobnkevel ceAideg (oTaTIKEG M SLVOUIKEG) TIC
omoieg amootéAlel otov meEAdTN. O TEMKOG ‘merdTNG’ €ivar o (4vOpmTog KabTuevog
unpootd otov) browser. Amd TOV server @QevYEL TAVTOTE KATL TOPOLGLAGIHO, Gpo
kodwomomuévo og html. To ‘mapovoidopo’ meptropPdver ko ‘otoyyeion eEAEyyov’
GUI (Graphical User Interface) elements 1| controls mo0 emtpénovv ‘€heyyo’ and Tov
ypnotn. Onwg sidape, mapadeiypata tétowwv ‘GUI controls’, pe tig evépyesleg Tovg,

glval to
<INPUT TYPE="text”...>, OnA. Thaiolo kelpévov,
<INPUT TYPE="radio”...>, OMA. KOOUTLA ATOKAEIGTIKNG ETAOYNG
<INPUT TYPE="submit”...> OMA. amooToOA) TV dedOUEVMV TTG® GTOV server,
<INPUT TYPE="reset”...> oA, katdpynon OA®V TV EMAOYDOV

Kol mOAAG GAlo mov Pocilovror Kot EUTAEKOVV YVOOTEG KOl TPOLTOTIOEUEVES
duvatotNTEG TOL browser vo To TOPOVGIACEL GTOV OavVOPOTIVO YPNHOTNH Kol Vo
avtamokpdel avoldymg, MOTE Ol EMAOYEC TOL VO OTOGTAAOVV TC® GTOV Server.
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[Tavew oty Pdon avt) ktilovion o1 Aeyoueveg epappoyés web (web applications).
Aéyovtar epappoyéc 10Tt eumAékovy Kot TepAapBavouy kol Tov TeEMKO ypnoTn Kot
yopaxtnpifovron pe ‘web’, kabocov ktiCovror mwhve oto http. Tlpaypatomorodv to
Aeyopevo interactive web, Top&yovtog Ty 0AANAOOPAGTIKOTNTO LLE TOV YPNOTY.

(B) e&vmmpetel toug ‘mehdteg’ Tov (clients) omooTéEAAOVTAG TOVG OmOTEAEGUATO
KANGE®V GE GLVOPTNGELS TOL VTG O1BETEL Yo evpeia yxprion Le TPOSPaocn HEGH TOV
dwdiktvov. Xpnowwomoteitar moA t0 TPOTOKOAAO http, TOo omoio petagépel TO
‘epaua’ Kou Vv ‘amdvinon’. To ‘epotnua’ mwpocdiopilel v emBount vanpecio,
pébodo péca o€ 0T, Kol TG TOPOUETPOLS kKAnong. H ‘amdvinorm’ eivor 10
OTOTEAECHO. IOV EMIOTPEPEL 1 eKTEAEOT NG MUEDOOOL OTO EC0MTEPIKO TOL Server.
Epdmpa kot amdvinon koducorotovviat Onmg eidape o XML, péoa oe SOAP, péca
oe oopa (body) tov http. To petapepduevo pécm http dgv eivar Kowdwomomuévo og
html, epdcov dgv mpoopiletar yio mapovsioon pécm browser. O TeEMKOS ‘mELATNS’
(client) €ivor pio dwdkacio kotdAANAG oyedlacuévn (cuvnBwg amd GAlovg) ot
KAmo10 GAAO amopakpuoUéVo unxdvnuo Kot oyl évag yevikog browser. Bpiokopoote
€0M otV mepintwon pag vanpeociog 1otov (web service), kaBOGov o1 duvaTOTNTEG
IOV TPOGPEPEL O SErver £ival YEVIKNG YPNCEMS Kol PTIYUEVEG Y®PIS TNV YVMOOT TOL
mOG0L, Tolol Kol amd oV (GVGTNO, AEITOVPYIKO, YADGGA, GUYKEKPIUEVO TPOYPOLLLLOL)
o TG ypnoomomoovv pEG® TOL OldlkTvov. Ot vanpecieg ovTEG WA
yopaxtnpilovton pe ‘web’, kabBoécov ktilovion Kol €0 maveo og http.
[Ipaypatomoobv to Aeyopevo programmable web, smitpémovrag v ovimtuén
YOAOPA  CUVOESEUEVOV  KOTOVEUNUEVOV  EQOUPUOYDV. 2XTO0 TAOiIG0 0avtd, Ol
Tpoopepldpeveg  vanpeoieg kot pébodor ovtdv  mpémer va  dapnuifovion  /
avaxkoAvmTovtol (service advertising) kot 0 TPOTOG ¥PNONG TOVG VO TEKUNPLOVETOL
(service description) pe xdmowo tpdémo. 'Eyxope €dd oyetwkd mpoétvmo to UDDI
(Universal Description, Discovery and Integration) kot to WSDL (Web Services
Description Language). Emeidn N  oAnienidpaon Paociletar oe  unvdpoTa
kookomomuéva oe XML, kol pdiota péca oe pakéAovg SOAP, pihdpe kopiog yio
XML web services.

AxoAoVBwmg Ba 000l eviedmdg oyNUATIKA TL TEPIAAUPAVOLV Ol EPAPLOYES KOL TL Ol VINPECIES
16TOV GOV KOPLOL YOPOKTNPIOTIKA KOl GOV OOPOITITO. GUUTANPOUATO Y10 TOV CYESOGUO Kol
NV Agrtovpyio TOVg TAVE® 6TO dLdIKTLO.

Heprpdriovra E@appoy®v Ietov

H yeviki) 10éa Tov KGBe 0AoKANp®UEVOL TTEPPAAAOVTOC Yot TNV OVATTVEN Mo EPAPUOYNS
web  @aivetar oto Topokdteo Zyqua 11.1. Apiotepd @avtaldpacte pio GOPUE POPTMUET
otov browser, pue ta otoyeio eAéyyov (GUI controls) méve oe avty va d€yovtarl Tig
evépyeleg Tov avlpomvov ypnom. H aAiniodpoaoctikdotnro (interaction) omoutel 0t cov
amoppoto ke TETOLG EVEPYELOG KATL TTPETEL VO YiveTal. AvTo 1o KTl ekTeleitan Oe&Ld, oTOV
server. '‘Eyoue server side scripting 1 server side programming, koafdcov vmobBétope otL 0
client £ye1 mepropiopéveg duvatdTnTeg, eitvat dnA. povov évag browser.
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________________________________________________________________________________

®oppa otov
browser Kaoowkag ya
v List
List
Kaoowkag yra
- 70 Button
Aw00iKTVO

~.| Kaoikag ya
7o InputBox

|| Event Handlers

Olroxkinpopévo
MMeprpairov

Yympoa 11, 1. T'evucn 100 oAokANpmonS paproydv web

AV avoKEQUANIDGOUE, OVOAVGOLE KOl OUOOOTO|GOUE GE KOTOL0 OPYLTEKTOVIKO HOVTELOD
Baciopévo oTig apYEG TOV AVTIKEILEVOGTPOPOVS TPOYPUUUATIGLOD TOVS TPOTOVS OVTAAANYNG
pnvopdtov tov http, Umopovpe vo OmOUOVAOCOVUE OAOL TOL KOWA KOl ETOVOAQUPOvVOUEVOL
otoyEiol KOl Vo TO TPOCOEPOUE ETOLUN. GTNV HOPPT EVOG OAOKANPOUEVOL TEPPAAAOVTOC
avATTUENG. AVTO TTOV JLOPOPOTOLEITOL GE KAOE CLYKEKPIUEVN €QapLOYN Elval O POPLES Ot
101eg pe ta otoryeion eEAEyyov mov BELOUE Vo £Y0VV ETAV® TOLG Kot O TPOTOG AVTIOPAONS TOL
TEAMKOD GUOTNUOTOG GE EVEPYELEG TOV avOp®TIVOL Ypfoth. Tig TEAELTALES TIC LOVTEAOTOLOVLLE
KT® omd TV yevikn évvola Tov cuufdvtog (event). Tote apkel va ddoovpe tnv dvvatdTTA
CLYYPAPNS POLTIVOV KMOKO oL Bo ektelobvtanr (otov  server) petd omd kdbe téTol0
ovuPdv. Kabe otoryeio eréyyov €xer évav (cvvnBog peydro) oapiBud mpoxabopiouévav
ocuuPaviov. Xe kébe této10 cupPav pmopel va cuvoebel pia dadikacioc copPdvtog (event
handler). Ot aAAnAovyio evepyel®V TOL YPNOTN KOl EKTEAECTG TOV GYETIKAOV OLUOKACIDOV
ocLUPAvIOV omoTeEAOVLV ovoloTIKE TNV ‘epoappoyn’. Oleg ot GAAEG VTOGTNPIKTIKEG
oladkaoieg etvan KPUEVEG KO TPOYLATOTOIOUVTAL YWPIC Koo ETITAEOV TPOYPUULATICTIKN
pog tpoomdfeia. AvTtéG UTOpPOVV va cuvoyisBovy mg e&Ng:

e 10 OGS to cvuPdvio Kol 1 TANPOPOpPic. TOL EGAYETOL Amd TOV OvVOPOTIVO
ypnon AapBdvovro v dyv Kot oTEAAOVTOL omd aploTEPE TPOG TOL dEELNL Elvarn
00TMG 1 GAA®G J1001IKOGI0 EVEOUATOUEVT GTOV browser.

® T0 MAOC O Server amoK®OWKOTOlEl TNV Topomdve TAnpogopio amd  To
Aoppoavopeva pnvopoto http kot pog v Stebétel Yoo Tov TpoypapUaTIGHO
tov event handlers givat 11 GLVEICEOPA TOL OAOKANPOUEVOL TEPIPAAAOVTOG.

® T0 TG 0 KOOWKAG pag pmopel va kabopilel Tic emOUeveg eVEPYELEG TPOCPEPETOL
TOAL amd TOV OAOKANP®UEVO TTEPIPAALOV (.. O TOVIGHOC KOO0V GTOLXEIOV
eMEYYOL otV TpEYOoVsa POPL, 1 1 TOPOVGiaoN NG emOUEVNG EOpuag). Ot
UNavicpol e Tovg omoiovg auTd TPayUATOTO0VVTOL vl Kot ovTol yevikol
kot €rowpor  Pacwlopevol  PePfaing oty pETOQOPE NG KOATOAANANG
TAnpogopiag péow http.
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Kabe Lowmdv mepiPdAriov avdmroéng €xel £va ypapikd TPOTo yio vo, oxedldloue TIG QOPUES
(KoTd TV avAmTLEN) KO LOG ETITPENEL TV GLYYPOPN TOL KOJKa TV event handlers. And
avTé cvvtdooetol avtopato 1 html Tov amodidel T1g oyedlachHeioec EOpUeS. LTo Tun time ot
QOPLES GTEAVOVTOL TPOG TOV browser Kol T0 ATOTEAECUATO TMV EVEPYEIDV TOL YPNOTH oW
otov server. EmmAéov, otov server, TpEyel Kot KOJKOG Tow amd kdbe otoryeio eAEyyov
(code behind). Exel Aappavovtor v’ Oyv ta coufavta kot 1 petafAnt) minpogopio movem
OTIG POPUEG GOUPMVO, LE TO O1KO paG Tpoypappatiopd towv event handlers.

‘Evo peydho pépoc TV amaitnoe®my Kol TOV CGYETIKOV TEYVOAOYI®V 7OV TIS €ELINPETOVV
agopd TNV PAcn JEd0UEVMV, TOV GYEGOV TAVTO VILAPYEL TOW amd KAOE server Kot amoTeAel
OVLGLOOTIKO HEPOG TNG EQUPUOYNG. AT O avtd dOev €xel emwbel Timoto G TOPA, OALA
avTipeTonilovtol Pe T0 1010 OKEMTIKO OTMG TO TOPATAVED. XVVHO®S aVTO TOL TEMKO O
xPNos (Nt Ko PAETEL Lo TOL browser VPICKETUL GAV EYYPAPT KO OTOKTATOL OO TNV
Baon pe xdmowo epdTNUO. Mo TumIK TANPNG OAANAETIOPACT OVOADETOL GTNV TLTIKN
aAVGId0 EVEPYELMV TTOL OELYVEL TO TAPAOELY LA GTO TOPAKAT® GYY|LLOL:

EBrowser
GUI Element
(InputBox)
]
GUI Element 2
(List) S
3 o
0
: g = 0
| 2 5

Yympoa 11. 2. Awdiktvokn epoppoyn courepthapfavovca facn dedopévov

To oloxkAnpopévo mepifdriiov pog oOlvel v dvvatdTNTo VoL 0ECOUE KOl OTIG OLO
katevBivoelg avtd mov gaivetar oto GUI Element ‘List” tov browser pe eyypagécg evog
epoTuatog (query) otnv Baon. Tt 1010 t0 gpdTNUA dLVATOV Vo pUnVv givon pia otatikn sql
EKQPOOT), OALL VO TOPAUETPOTOIEITOL CUUPOVO HE KOTAAANAN €l0aymyn Oedopévav /
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nopapétpov o aAlo GUI Element g @oppog. To 6Ao déoo ovopdleton (bidirectional)
data binding Kot Tpoc@EpeTan TVTOTOMUEVO GTA TEPIPAALOVTO AVATTUENG.

Yovrereotés Ynnpeow®v letov

To cevdplo ypnom tov vanpecidv web e éva evieAdg avoiktd mepiPaAlov @aivetal 6Tto
mopoakdto Xymua 11.7. 1o mAnpeg oevaplo, kot apynv mpénet va avalntnei n katdAinin
vanpecia pe to mpwtokoriro UDDI (Universal Description, Discovery and Integration). O
‘TEAATNG’, GOV KOTOVOAMTNG, omevfhvetar oe €vo UNTPM®O VINPECIOV, OTOV AVTEG elval
KaToy@pnUEVEG Kot vtoTifetar 0Tt dtobétel (160G TPOYPUUUATIGHEVE) TV SVVATOTNTO TNG
eEMAOYNG TOL Toia Tov eivanr ypnown. O tpomog avalntmong (URL) tng emdeyBeicac tov
épyeton micw ocvvrayuévog oe XML. To ‘untpdo vanpecidv’ gival ovolootikd pio féon
oedopévov (UDDI registration database for Web Services). O meldtng amevBbvetar tdpa
OTOV TAPOYO TNG VANPEGING, 0 OTOI0G TOV EMGTPEPEL TOV TPOTO YPNONG TOV HeBGO®V VTG
ocvvtetaypévo kotd 1o tpotvmo WSDL (Web Services Description Language). Ovclaotikd
oV meprypdpovtal 6ca avaeépdnkav yio. v amopakpvouévn kinon pe SOAP - RPC.
(methods, arguments, return values). AkolovOel N TpoyHOTIKN XPNON TNG LANPECIAG GE TUN
time ko 1 andvinon pécm XML kot SOAP.
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UDDI
Registry
Web
Service MnTpwo
Consumer Mepiypagng
Ymnpeoiwv
Web
Service
KAfon pe SOAP
I'IsA(xmg . http://yourservice.com/svcl
KaravaAwTng Ymnpeoia
Ymnpeoiog Web
Web XML/SOAP BODY

7 Katd v Kotd v ekTéheon
2 avamrtogn (run time)

10 SVVOpIKA

Yymqpa 11.3. Avakdivyn kot xprion vanpeciog web

Meydro Bapog tibBetatl 610 0pIoHd KOl OPLAOOTOINGT TOV VINPECIOV 1GTOV, £TGL OGTE VA Eivol
YPYOES Kol ELYPNOTEG GTOV PEYOADTEPO duvatd aplBud medatwv. Tétowor givor, otnv
TEPIMTOON OLTY, TO GAAO TPOYPAUUATO / KATOVOAWMTEG TOAD, Alyo, eldylota 1 Kot KaBOAlov
YVOOTA 1] TpoKabopiopéva.

Eqappoyéc xar Yanpeoieg ektog lotov

XAplg OTOV OVTIKELEVOOSTPOQPT] TPOYPOUUUOATICHO, 1 TLUTOTOINGM TNG OovATTLENG Kot 1|
OLOOOTOINGCT] TV GYETIKAOV AEITOVPYLOV HE YPNOT TOV KOWADV YOPUKINPIOTIKOV TOLG EXEL
0écel 10 oKELOG TOVL OLOSIKTVOV GTO TAPOUCKNVIO. AV TOPATNPNOEL KAVEIS OPYITEKTOVIKEG
éeg Ommg ota Zynpota 11.1, 11.2, 11.3, edxora meptlopuPdvel pe UKPEG TPOTOTOUCELS TNV
nepinT®OoN, OTOL dev LVIAPYEL browser Kot dtadikTvo, OAAG aplotepd pior EOpH GToV 1010
unyévnua (v to Zynuoto 11.1 kot 11.2) 1 pio GAAN ecmtepikn dtodkosio (Yo tor Xynuoto
11.7.). T'w mapddetypa oto mepiPdrrov g MS éxope avtiotorya apiotepd o Win Form
(ko oy pioe Web form) 1 pioe Windows service(kon 0yt pioe Web service). Znueumveral 0Tt
10TOpIKA 1 peTdfaocrn mov cvlnteitor €0 €ywve oty ovtiBetn Sievbvvon, dniadn To
nepBaiiov mov mePAaUPAveEl TNV  amOUOKPUOUEVT] TPOGPac HEC® TOL  SLOOIKTHOV
TPOUYUOTOTOONKE KATOTV KOl LE YOPAKTNPIGTIKA TOL KATA TO SuvaTdv va opoialav pe ovtd
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7oV elyav yivel tpéyovta Kot cuvnicuéva oe ‘Tomikd” TepPEALOVTA. ENUEUDVETOL ETIONG OTL
N TOALTAOKOTNTO KOl 1 duvaTOTNTEG TOV ‘TOTKOV’ TEPIPAAAovTog eivar cuvBwg  Eva
VTEPGVVOLO TOV SLadIKTLOKOD. Mio TOmK QOpua ExEl TOAAEG TTEPIGGOTEPEG OLVATOTNTEG
evoopatopéves ota ototyeio ehéyyov g (GUI elements 1 controls) mapd déca sivor dvuvatd
pe éva browser (ywti 1?!).

Ot évvola TG vnpeoieg e tomkn Kot Oyt €€ amootacewg kAnon (ue SOAP — RPC) péow
OLOOIKTVOV EVPICKETOL KOl GTO EGMOTEPIKO TOV ‘server’. Xe coPapéc OUdIKTLOKEG EQUPLOYES
0 ‘server’ ‘omdel’ oe 6v0 (M Kol o€ Tpia). AQ’ €vOg £yope UTPOGTH TO Web server mov xet
oMo 10 Pdapog ¢ ewopong tov gpomoewv (GET 1n POST requests) kot ekpong tov
amavtinoewv (responses) amd / mPOg YIAAOEC browsers kot o €raipov, dimia TOv, TOV
‘application server’, o omoiog TPOCEEPEL VIO LOPPNV TOMIKADV LANPECIHOV OAN EKEIVAL TTOV
AToUTOVV EKTETAUEVOVS LTOAOYIoHOVGS, avalntnoelg oe Bacelg (Léow 1010v 1} GAlov data base
server), kKAm, BA. Zynuo 11.4.'Etor o0 web server avafétel 00ckoAeg Kot xpovoPopeg epyacieg
6€ GAAOVC KO OLPOGIOVETOL GTO LOVAITKO, OALA EE0PETIKE Papv, EPYO VO ATOGTEALEL GYEOOV
£ropeg mAEOV 16T0GEMOEG GTOVG TEAATEG TOV.

Web Server Data Base Server

Mia Application

XIA1adeg Sessions

1L

Application
Server

Sekadeg YITnpeoisg

Yympo 11.4. Koatavopur eEuampémong tehat®dv o€ TEPIGGOTEPOVS SETVers

210 oynuo eoivovtol ‘yilddeg’ sessions, M pio yw tov kGbe evepyd browser mov
eEummpeteiton omd pio epappoyn (application). Yrdpyovv iodpiBua Session objects kot €va
Application object. H Aoyikn g epappoyng eEac@ariletor omd pepikés ‘0ekdoes’ VINPECiEg
péca otov Application, Tov TPooPEPOLY LEPIKES ‘ekatovTadeg” dtakprtég pebooove. Télog n
epapuoyn Paciletor oe kol Tpoo@épel dedopuévo péca amd pio M meplocotepeg PACELS
dedopévmv.
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Opovrieg Ynnpeoieg

Epoppoyég ko vanpeocieg, Tomkég 11 S0d0IKTVOKES EYOVV KOl KOTO TEPITTOON ddpopa 1|
Kowd oplovTia YapaKkTNPLoTIKd. AvTd TPocdidovTal amd Tig AeyOueveS opllOVTIEC VINPEGIEC.
‘Exope ovvnbicel oe moAAEG amd oLTEG OKOUN KOl GTO EMIMEDO KOOV YPNOTI TPOCOTIKOD
vroAoylotov: login, undo, KAn. To undo €yl v 1010 oNUOGIN KO OTOTELEG L AVEEAPTNTMOG
TPOYPAUMOTOC, Eival dSNAadn optloVTIo KOl KATA TPOTIUNGY Hio OPA TPOYPOULATIGUEVO Y10l
Oleg TIC TepMTOGELS. To AmAOVGTEPO TOPASELYHO OTIC OLOOIKTLOKEG EQOPUOYEG €ivor M
KATOUETPNON TOV EMOKEYEDV TOV TeEAAT®OV pog. Emiong pali pe éva cOvorho SIKTLOK®OV
vanpectdv Ba BEAape vo Exope va KOO pnyoavicid yuo To EAeyyo mpdcPaong, GAlov Evav
vy TV gpémon, AAAov €va yio v dtatnpnon log files kin. Ot opilovtieg vnpesieg pmopovv
va Tporypotomoinfodv cav TOmKES LVINPEGIES, KAOAOVUEVEG OO TO EGMOTEPIKO TNG EPOPLOYNG
N amd GALEG VINPEGIEG GTOV POLO, OVTH TNV POPA, TOL TEAATT).

Web Interface ko Internet of Things

H amlomrto kot yeviky mapadoyn tov tpmTtokdéAlov http emitpémer v eOnvny mpdsfaon
pécm web oe GLOKEVEG TOAD ATAOVGTEPES KOl AEITOVPYIKA TTOYOTEPES OO EVOV TANPN
server, 6mwg o Apache mov yvopicape. 'Etor oe kdbe amAi] ymelokn OLGKELY] 7OV
Katookevdletor 1 ToAeitor cov ovtévopo cHotuo givar mAEOV oyxeddV amaitnon va
evtaooetal kot éva ‘web interface’. Avtd onuaivel 6Tt TPEMEL 1] GLGKELY] VO OPOL KOl MO
amhdc web server. Otav o ypnotg g, cav client, anevBuvBel oe avty), Tpénel va ToL
napovotdletal pio £0TM Kol 6TOYEWDONG Web oelida. H celida avtn ypnotpuedel cav oonyia
YPNOEWS, emTpénel TNV apyikonoinon (configuration) 7 ‘dwoiknon’ (management) g
GLOKEVNG, N OMOTEAEL AVOTOCTOGTO HEPOG TNG 1d10C TNG ActTtovpyiag divovtag dedopéva, (TT.y.
éva ‘web Oepudpetpo’).

H 18¢éa emexteivetan oe peydin kAipoxo, £Tol Tov 6T0 AUECO PEALOV va [UAdUE Yo internet
npayudtov. H kdbe cvokeun 1 cucOnmplo, axodun kot evtelots allog Kol Kotd mpoTiuno
acVppatn, Oa Exet v IP diehBovvon g kot Oa ‘katorafaiver” http. Agv éyope dpwg eOdcet
péxpr exet. Néot tpomor eEaipetikd Svvopkng  O1evhuvoelodoTnong  amaTovvIot Yo
OLCEKATOUUDPLOL TETOUMY CLUOKEVMV KOl 1) GUTOVOLIN TOVG OEV EMITPENEL GMATOAN 1GYVOG LIE
EMOVEKTOUTEG KOl TPOTOKOAAO HETAPOPES TOG0 ToldmAoko 6co to TCP.

123 and 141



12. To Ilgprparrov .Net

‘Exet evdagépov va dovpe T oxéoelg avdpeco ot Pocikég  TeQVOAOYieg TOL
avakepaloumOnkay  oto  mponyoOueve  KePOAowo  koOMG KOl TO  TAC  OLTEG
aAlnrlocvouminpdvoviol. O mo AQuecog tpoOmog elvar vo yvopicope €va OAOKANPOUEVO
nepBairov avantuéng (IDE, Integrated Development Environment). Exel Oa diamotdcovpe
KAt opynv oVTEG TIG OTEVEG OYE0ELS KOl OAANAOGVOYETIOELS A TO Yeyovog OTL £val TETOL0
epBaArov elval Kavd v aVIIHETOTICEL LE GYEIOV EVIOIO0 TPOTO OAEC TIG TEPMTMOELS. O
dove emiong 01t o1 Pacikés teyvoroyieg (Léypt kot to eminedo http, v avioAloyn péow
SOAP, «Am) eivon kat’ apynv adpatec amd tov ypnotn - oxedaot. H avémruén oe éva
tétoo IDE oapyiler mdvo ond avtég kot to IDE gfacpaAiler OAeC TOVG EMKOWVMOVIAKOVS

UNavic o Kot OAANAOGUOYETIGELS QVTOHOTOL.

To mepiairov .Net g Microsoft emtpénet v cvuvimapén kol cuvepyacio TPOYPOUUATOV
YPOUUEVOV GE OLUPOPETIKES OVTIKEUEVOSTPAPELG YAdooe, Visual Basic, C#, C++, J#,
JScript. Tovto emrvyydveror d10tL KEOe TPOYPOUUD, YPOUUEVO OE OMOLONTOTE OO TIC
YADOGEG AVTES, peTayAoTtileton apykd oty Common Language Runtime - CLR mov givat
N mepntovoio Tov mepPairovtog .Net. To CLR avtictoryel oto Byte Code, cav gvoidpuecog
KOG TPV TNV TEMKY| eKTEAEOT Ao Kamowov eneEepyaotn. H Java givon portable o 6Aovg
TOVG eMEEEPYNOTEG TOL Umopovv va tpé&ovy Tov Java Byte Code. Avrtictorya ka0e avdmtoén
OTIG TOPATAVED YADCCEG pmopel va evtaydet oto .Net kot givor portable og enefepyactég mov
umopovv va tpéEovv CLR.

To ASP.NET, duadoyog tov mepipdrirovioc ASP, givar n teyvoroyio g MS yio duvopukég
oelidec. To TPOYpPOUUATIOTIKO TOLG UEPOS pmopel va glvarl ot Topandve YAdcsoes . Ot
oeloeg ASP (ASP pages) pe emifepa .asp prro&evovvtar otov Internet Information Server
- IIS. O IIS eivar avtiotoryog tov Apache mov yvopicape. Ot cehideg .asp mOL
Kkataokevalovion pésa oto Visual Studio pmopodv va tpéEovv kot an” gvubeiag péca and avtd
ommv Jbpkeln ¢ ovamtuéng touvg (PA. mopaxkdtm). To Topakdto ovoeépovtal GTo
nepBairov avdamtuéng Microsoft Visual Studio 2005.

To SDK tov Ilepipdrrovrog .Net (MS Visual Studio)

Me 7o 1610 SDK (S/w Development Kit) tov mepipdiiovtog .Net (Microsoft Visual; Studio)
UTOPOVLLE VO AVATTTUGCOVE KOJIKO G OAPOPa amd TO TAIGLO TOV YVOPIGUUE TOPOUTAV®.
Emiéyope

File -=> Open (New) Web Site ASP.NET Web Site yio epappoyn 16100.

File -=> Open (New) Web Site ASP.NET Web Service yio vanpecia 16109.
File -> Open (New) Windows Application yia Tomikn epappoyi oto PC poc.
File -> Open (New) Windows Service yia Tomkn vanpeosia oto PC pog.

Ta mapandve mpénet va, vrdpyovv cav installed templates omA. eykoateotnuéva (péoa 6Tto

Visual Studio) ekpayeio mov didovv TV apyikn doun Kot apykés KAAoeg 0cwv Béhope va
KOVOLLE.
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Ot gpappoyég pe eopueg Windows (Win Forms) kou ot epappoyég pe @opueg yio browsers
(Web Forms) dgv d10p£pOuV 0VGLOCTIKG GTO LYNAO EMIMEDO TOL GYESIAGHOV HECH OO TO
oAOKANpOUEVO TEPIPAALOV. TV Tpaypotikny BEPara Aettovpyio (run time) 1 dopopd givor
afvocaréa, kaBOGOV oTNV TPOTN TEPITTOON Ol EOpUES €ival GTO 1010 UNYAvnuo LE TOV
(vmoTBépEVO) ‘server’, evd otV OevTEPN Ol POPUES eppavilovTol oTov browser pakpld ard
tov mpaypotikd server (OnA. tov IIS), omoiog @uhoevel tic oeAideg .asp. Emedn to
oYEOOTIKO TTEPIPAALOV ExEL KPUUUEVEG HEGO TOVG OAEG TIC AETTOUEPEIES KOl TO KATMTEPQ
oTpoOpoto oL pdbape, ot vmootnpilovteg pnyoviopol eivor oe eudg KpLUUEVOL KOl 1|
avATTLEY KoL TOV dV0 TEPUTTAOGE®Y PAIVETUL GYEIOV GV {dLa.

Xy mepintmon EQoPUOYDV 16TOV, oV AmoKAEIGTIKA Bo e&eTdoopie, LTOpOoVUE TOAD EVKOAN
va enektafodpe oe mANpelg 3-tier applications (€PaprOYEG TPLOV GUUUETEYOVTIWV). L€ AVTEG
aAlnAemopovv (o) o browser, () o server kot (y) pia Baon. To (y) ayvondnke wg tdpa, ®g
EEVO TTPOG TaL SIKTVLOKA, dgv pmopel OUmG va Aeinel amd onowadnmote coPapn epapuoyn. To
Net mepipdiiov pog emtpénel emmAéov va emektafovue mépav amd v &vvoll NG
Khoookng (oxeotakng - relational) faong cvpnepilopfdvovtog kot dtdfacpa amd / eyypoaen
oe (tepapyikég) oopés XML. Apa to (y) yevikebetan oe ‘data store’, pio yevikny €vvolo wov
onuepa meprapfavel facelg 1 / ko keipeva XML, Mmopobvue Aowmdv va ‘décope éva GUI
element mov Oa gppaviCovtor otov browser gite pe £yypaen oe pio Bdon (mpocfaciun pe
éxppoon sql) eite pe KAGdo evog keyévov XML (npocsfaoipo pe ékppaor XPath).

To Apyeio myForm.aspx ywa Xerida Web

H ¢oppo myForm.aspx umopet va gpoavicbel oe ‘Design’ kot og ‘Source View’. Apyd pe
drag and drop amd éva tool box @épope 1o otoyeion GUI méveo otov xouPd g vrd
Kataokev v duvapukng web oeAidag (Design View). O ‘Kodwkag’ 12.1. snpiovpyeiton petd
avtopato (Source View). Agv mpoOxertal OHMC Yoo KOOKO Topd HOVo yio pio oepd
onAocewv. Mg Vv oepd mov eugovifovior ot dNAdocelg Yoo to kdbe otoreio XML, Oa
epeavifovioar amd mive aplotepd mpog 0efld kol Katw ta avtictoyo otoyeio GUI mhvw
otov browser. Ta mepiocdtepa omd ta mapandve ototyeio XML Ba amotummbolvv avtopata
o€ Koppatt Kodwo html kot to televtaio Ba eivar avtd mov Oa amocstéAdetal 610 Tun time
otov browser. EEetdlovtog emopévmg tov mapakdto Kodika 12.1, amokaADTTONE TNV YEVIKY
10600 Kot UEPIKES Oomd TIG TAUTOAAEG AEMTOUEPEIES KO OLVATOTNTEG TOL TEPPAAAOVTOG
AVATTUENG.

Elvar onpovtikd va arocapnvicdei €€ apyng o porog tov apysiov myForm.aspx:
() Ta <%@ ...../>, €(OVV ATOKAEIGTIKA ECOTEPIKN YPToN Kot elvar cuvnBmg compiler
directives,
(B) o yevikog okelettdg o€ o€ html apopd v 1010 TV GEAda,
(y) ommv 0éom Tov dnldcewv oe popery XML Ba enépfet o server Kat, akorovddvTog
t0 (0), Ba TIC aVTIKATAOTACTNOEL e Kavovikn html, dnpovpydvtag €161 ta oTtotyeia
GUI péoa oto (B), dniad tnv mAnpn ceAida mov Bo amocToAél Yo ELPAEVION GTOV
browser Kot
() O)deg o1 evépyeteg mov cuvoéovian e T otoryeia o GUI amoteAodv 10 KOSIKO oV
Ba Tpéyxel mhvTo GTOV Sserver Kol 0 omoiog, av VIAPYEL, EvpiokeTal o€ AALO apyeio,
ouvoedepévo e To RunForm.aspx (BAEne mapakdtm).
Kd&6¢ control (mapandve nepintmon (y)) aviummpoconedeton omd £va otoryeio (element)
ovopatilopevo asp:nameOfControl. Ta ovopata tov dtatiBepévav amd tnv MS controls givan
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ovyKekpipéva (edm ypnoyorotovvton ta Button, Label, TreeView,,,), evd tov controls, mov
otidEape eueic, eivar dkd pag (ccl). AkoAovBohv dudpopa attributes e Tig TIHEG TOVG (OTTMG
yvopiloue, mdvtote cav Strings). Mepwd attributes (dALo TpOOPETIKA Kot GALQ
VIOYPEMTIKA) apopovv TV class matépa ... OAmV TV controls. Mg (To voypewtikd) runat
o0 €0M £xeL TN © ‘server’ dNAMVETOL OTL, KATA TNV ONULOVPYIO TOV, TO GUYKEKPIUEVOD
control B cuvoebel e KMOKa oV Ba TpEyel otov server (Tapandve tepintmon (0)). Edd
nhpa ToAAd cuvtedovvtat amd To SDK ywpig va paivovtatl tovbevd. TToALd omd ta attributes
(TPOOPETIKA 1) VTTOYPEMTIKA) GLVOIEHOLV LOVO TO CLYKEKPLUEVO TVUTO control.

[poeavac to compiler directive

<%@ Page Language="VB" AutoEventWireup="false" CodeFile="myForm.aspx.vb" Inherits="_Default" %>
vrodniover 0Tt €80 mpodkerta yuo (Svavukr) oedida ASP.NET, n omoila 6o amoBnkevetal
otov server Kot 0o amootéAletan (LeTd amd aneikovion ¢ o€ html) otov client. To apyeio
myForm.aspx 0ev mepi€yel KOO G OTOLAONTOTE YAMOOH EKTOG OO TOV YEVIKO GKEAETTO GE
html ko1 dnAwcelg oe popen XML, 6mw¢ tig Tpodiaypdpet to cvykekpiuévo SDK. Tovto og
ToAAEG meputtdoelg apkel. Kmotkag, oxetilopevog e v oeAido autn, Hmopel v ToVTOIG va.
vdpyel o€ GALO apyeio, Omwc Bo eEnynoovue oty enduevn mapAdypago. Etol pe ta
attributes CodeFile ko1 Language dnidvovpe 10 apyeio avtd kol TV YPNOUYLOTOIOVUEVT
yhdooa (VB, dnA. Visual Basic).

AMho compiler directive givat To
<%@ Register Assembly="HelloWeb" Namespace="WebCont rolLibraryl" TagPrefix="cc1" %>

Me to TagPrefix dnidveton otov petayrottiot) 0t to ccl eivor éva GUI Element (control)
eTaypévo amd epds. Iapokdto Ba dovue v katackevny tov ccl. Edd yvopilope otov
compiler, 011 umopode va avapepdpacte oe owTo 10 ccl otV mapovca ceAida. OvolOoTIKA
npokerton Yo pio OMMAwon (declaration).

To otoyeio
<% @ Register Assembly="HelloWeb" Namespace="WebControlLibraryl" TagPrefix="cc1" %>
apopa

[Mapakdro to Tunpa

<html xmlns="http://www.w7.0rg/1999/xhtml" >

<head runat="server"> <title>myFrom Experimenta Page</title></head>

<body> <form id="form1" runat="server"><div> &nbsp;

elval Ta KAMOGIKA E1yoy®yikd piog eopuoc, 6mmg Oa ypapoviovoay kot ‘pe 1o xépt’. Duoikd
T0 GTOLYELD AVTA KAEIVOLV GTO TEAOG TOV apYELOL.

Epyouacte t1opa oty mapdbeon tov cvykekpyévov GUI Elements mov emidéyOnoav and

TOV oYed10eTN aVTNG TG POpLac. Apyiloue pe éva button kot éva label
<asp:Button ID="runButton" runat="server" Text="Run" />
<asp:Label ID="Label3" runat="server" Text="Clients"></asp:Label>

ta. omoio €yovv ‘ID’ o va avapepOHaoTE TPOYPOUUOTIOTIKG o€ avtd, ‘Text’ to omoio Oa
eupovicdn er’  ovtodv. O evdeyOUEVOG KAOJKOG TOVL TO GLUVOOELEL gival TAVTOTE
runat="server".

Me 115 dv0 pévov ypappég tov otoryeiov asp:Xml gppaviCope tov mpodtato mivoko e To
avtokivnta (BA. apyn onuetwcemy g XML).

<asp:Xml ID="XmI1" runat="server"
DocumentSource="~/App_Data/CarsForNewXSLTNamespace. xml"
TransformSource="~/App_Data/CarPresentorNEWnamespac e.xslt"></asp:Xml>
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Apxket va dwvcovpe v tnyn (DocumentSource) kot to keipevo XSLT (TransformSource) mov
Béhope va ypnotpomomBet yo v gepedvion! Ta idwa ta apyeio amoteAodv PLGIKE LEPOG TOL
Web Site.

Kot topa pe 1o asp:AccessDataSource n md xAhaooikr| mepintmorn evog mivoka mwov
Tpo@odoteital amd eyypapés o€ mivako Pdorn (edd €vag mivaxkag ovopatt L3 otnv Access

TaHi.mdb).

<asp:AccessDataSource ID="TaHiDataSource" runat="se rver"
DataFile="~/App_Data/TaHi.mdb" SelectCommand="SELEC T [Id], [Name], [CostAcc],
[nFlow], [Active] FROM [L3]"></asp:AccessDataSource >

[Topatnpodpue opotdTNTEG Kot d1opopes e v mepintwon tov XML. Ed® mpocsdiopilope 1o
apyelo g Paong kot v ékepaoct sql. To 1610 10 AccessDataSource dev mpodkettar va derydei
otov browser kot 1o ototyeio asp:AccessDataSource apopd omokAEIGTIKG TO TG O server
Ba avtiel ta dedopéva amd v Paon. INa v eppdvion tov amotteiton 1o GUI Element
DataGrid, | GridView mov dwtifeton oto toolbox kot €yel cupbel méveo oto Design View

™G POPUAG.

To GridView gpeaviletl dedopéva oe popen mivaka kot tpénet va debet pe to DataSource (BA.
ovuvdeon péow tov DataSourcelD)

<asp:GridView ID="L3DGrid" runat="server" Width="35 2px-"
DataSourcelD="TaHiDataSource" AutoGenerateColumns=" False" DatakeyNames="ld">
<Columns>
<asp:BoundField DataField="Id" HeaderText="Id" InsertVisible="False"
ReadOnly="True" SortExpression="1d" />
<asp:BoundField DataField="Name" HeaderText="Name" SortExpression="Name" />
<asp:BoundField DataField="CostAcc" HeaderText="Cos tAcc"
SortExpression="CostAcc" />
<asp:BoundField DataField="nFlow" HeaderText="NodeF low"
SortExpression="nFlow" />
<asp:BoundField DataField="Active" HeaderText="Acti ve"
SortExpression="Active" />
</Columns>

<RowsStyle HorizontalAlign="Right" />
<EditRowStyle HorizontalAlign="Right" />
</asp:GridView>

To HeaderText didet T1g Aeldvtec mov gppaviCovtat mavm amd Ka0e 6TAAN, KAT.

Kot topa Ba oteilope otov browser éva ‘yopuvd’ XML, yioa to omoio doev €youe epeig
opovticel va mopéope keipevo XSLT yu v eugdvion tov. Ed® xotagedyoue ot0
TreeView, dAlo éva étoywo GUI Element, 11 control, wkavo Pefaing va delyvel omolodnmote
XML, xaB6cov O6Ao too XML eivor 0évopa. H 18éa eivoan n 101 mpoto 10 (€0
XML)DataSource kot kotomyv 1o (ed® Tree)View, 0mov kot mpocdlopileTor TG ovtod
OéveTan e ToL OEOOUEVL

<asp:XmlDataSource id="PeopleDataSource" runat="ser ver" DataFile="~\App_Data\peopleXml.xml" />
<asp:TreeView id="PeopleTreeView" runat="server" Da taSourcelD="PeopleDataSource">
<DataBindings>

<asp:TreeNodeBinding DataMember="LastName " TextField="#InnerText" />
<asp:TreeNodeBinding DataMember="FirstNam e" 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="Descript ion" TextField="#InnerText" />

</DataBindings>
</asp:TreeView>

Topa, avtd o XML, 0o avoryokieiver ta @OALQ TOV otov browser kot £1ol 0o PAémope
omotovdnmote peyédovg XML.. [lmg yivetar avtd, apod eueig de ypayoape movbevd oyetikd
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koo, To pvotkd €ykertar 0Tt avtd ko to GUI Element, mepiéyel kol KdowKo og
JavaScript mov kdvel v dovAeld. O kddwog avtdg amdtedet avamodonacsto pépog tov GUI
Element, oev epgavietor movbeva oe gpag. Eivar cav 1o mapdderypa client side scripting mwov
yvopicope oty evotnta tepi XML pe tov kddika va, elvar eveouatopévog oto control kot
vo 6TéAAETAL OO TOV server otov browser. ToOvTog Tpémel va elvar ylo TV TEPIMTOON CLTN
‘JavaScript enabled’, aAAidg dev Ba Aettovpyei 10 avorydkAeiopo Tov @UAL®V. [Ipocééete Ot
Kol €00 eEakolovbovue va egyope runat="server". Ta Oca cimope mepl tpesipatog ™G
JavaScript otov client, omotehoVv eomtepkn LdOeon TOL control Kol Oyl TO TG
EVOEYOUEVMC elElC BEAOE TPOYPAUUATIOTIKA VAL TO YPT|CUYLOTOMGOLLE.

Kot téhoc pmaivovtog ota evodtepa @Tidyvoue kot éva oo pog control 1 GUI Element. To
namespace o€V givor md asp, oAAd ccl (dikd pog).

<ccl:WebCustomControll ID="WebCustomControll_1" run
Text=" Hellow from Server C

Elvan éva amdd pqvopo oe éva Text Box aAlld katookevdoOnke pe daitepo tpoémo. H
nepinton vt Bo avaivOel 1010TEPMOC TO KATO.

Atvope Tdpa TV TANPN GEMOA.

<%@ Page Language="VB" AutoEventWireup="false" Code
%>

<%@ Register Assembly="HelloWeb" Namespace="WebCont

<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transi
"http:/mww.w7.0rg/TR/XhtmI1/DTD/xhtml1-transitiona

<html xmIns="http://www.w7.0rg/1999/xhtml" >
<head runat="server">
<title>myFrom Experimenta Page</title>
</head>
<body>
<form id="form1" runat="server">
<div>
&nbsp;
<asp:Button ID="runButton" runat="server" T
<asp:Label ID="Label3" runat="server" Text=
&nbsp;
<asp:Xml ID="XmI1" runat="server"

DocumentSource="~/App_Data/CarsForNewXSLTNamespace.

TransformSource="~/App_Data/CarPresentorNEWnamespac
<input id="Reset1" type="reset" value="rese
&nbsp;&nbsp; SOME HTML TEXT

<asp:AccessDataSource ID="TaHiDataSource" r
DataFile="~/App_Data/TaHi.mdb"
SelectCommand="SELECT [ld], [Name], [Co
[L3]"></asp:AccessDataSource>
<asp:TextBox ID="TextBox1" runat="server" T
%>"></asp:TextBox>
&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &
&nbsp; &nbsp;&nbsp; &nbsp; &nbsp; &nbsp; &n
&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &
<asp:GridView ID="L3DGrid" runat="server" W
AutoGenerateColumns="False" DataKeyNames="Id">
<Columns>
<asp:BoundField DataField="ld" Head
ReadOnly="True"
SortExpression="Id" />
<asp:BoundField DataField="Name" He
<asp:BoundField DataField="CostAcc"
SortExpression="CostAcc" />
<asp:BoundField DataField="nFlow" H
/>

at="server" Height="12px"
ontrol made by me " Width="312px"/>

File="myForm.aspx.vb" Inherits="_Default"

rolLibraryl" TagPrefix="cc1" %>

tional//EN"
l.dtd">

ext="Run" />
"Clients"></asp:Label>

xml"
e.xslt"></asp:Xml>
t" />&nbsp;

unat="server"

stAcc], [nFlow], [Active] FROM
ext="<%$ Resources:RunForm, Stringl
nbsp; &nbsp; &nbsp; &nbsp; &nbsp;
bsp; &nbsp;&nbsp; &nbsp;

nbsp; &nbsp; &nbsp;&nbsp;
idth="352px" DataSourcelD="TaHiDataSource"

erText="ld" InsertVisible="False"
aderText="Name" SortExpression="Name" />

HeaderText="CostAcc"

eaderText="NodeFlow" SortExpression="nFlow"
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<asp:BoundField DataField="Active" HeaderText="Active" SortExpression="Active"
/>
</Columns>
<RowStyle HorizontalAlign="Right" />
<EditRowStyle HorizontalAlign="Right" / >
</asp:GridView>

<asp:XmlIDataSource
id="PeopleDataSource"
runat="server"
DataFile="~\App_Data\peopleXml.xml" />

<asp:TreeView
id="PeopleTreeView"
runat="server"
DataSourcelD="PeopleDataSource">
<DataBindings>

<asp:TreeNodeBinding DataMember="LastName " TextField="#InnerText" />
<asp:TreeNodeBinding DataMember="FirstNam e" 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="Descript ion" TextField="#InnerText" />

</DataBindings>
</asp:TreeView>
<asp:TextBox ID="TextBox2" runat="server" B ackColor=Azure></asp:TextBox>
<ccl:WebCustomControll ID="WebCustomControl 1_2"runat="server" />
&nbsp;<br />
runat="server" Height="12px"

Text="Hellow from Server Control made b y me -
See C:\Documents and Settings\Administr ator\Desktop\DotNetCode\HelloWeb !!"
Width="312px" />
</div>
</form>
</body>
</html>

Kodwkag 12.1. Allowon tov ctoryeiov g oedidag oto myForm.aspx

To Apyeio myForm.aspx.vb yiwo. Code Behind

To emiBepa .vb tov apyciov myForm.aspx.vb vrodnimvel, 0Tl €00 VIAPYEL KMOOKOS OE
YAdooa Visual Basic, mov cuvodevetl v mporyovpevn ceAida Kot e€1d01kevet / eumlovtilet
TNV GLUTEPLPOPA €ite OANG TG POPLOC, it TV empuépovg controls mwov avt @Aoevel.
Eidape €£” dAAov omnVv mPONyOLUEVT] TOPAYPOPO, TAOC EMITVYYXAVETAL 1| CYETIKN EVNUEPOON
tov compiler. Xvpmnepthappdvope €6 (Bo pmopovce vo Ntav kKol o€ Eexwplotd apyeio)
OPYIKOTOMNGCELS Kol YeEVIKOTEPES evépyetec. Téroleg eivan m.y. m ovvdeon Kot dvorypo g
Baonc, n arlayn kewévov og éva  text box pe to matmuo e€vog button kAm. IIpodxetton
TPAyHaTL Yoo KOOKa oV vrapyel oto mapacknvio (Code Behind) kot oyetileton dpeca pe
o6ca Bélope va cvvtelobvior otnv OAN gpapuoyn. O KOJIKOG UTOIVEL GE GUYKEKPLUEVES
0éoelc mov mpoteivovror and 10 mEpPPdALov avdmtuéng. [1é€pav amnd ONAMOEIS TOTOV Kot
HETAPANTAOV, dev PTOpEl vo. VITAPYEL GAAOG KOJIKOG Topd 1) KOIIKOTOINGCT GUYKEKPIUEVOV
event handlers. H celida cav cOvVoAO Kol Ta GTOEID TOL TNV OTOTEAOLV OVTIOPOVV GE
YEPLGHOVG TOL avOpdOTIVOL ¥pNoTn. Me awtovg givarl cuvdedepéva GuYKEKPIUEVE GuUPavTaL
(events) yia ta omoio, 0mov OéAope, €EEIOIKEVOUE 1| GUUTANPADOVOLUE TNV CLUTEPIPOPE TNG
EPOPUOYNG UE TNV TANPMOY TOV GYETIKOV POVTIVAOV. AVTEG OOTEAOLV Kol TOVG event
handlers. AAAog K®OWKOG, YPOUUEVOS GAAOD, Oev €xel Kovéva, VOMUO Kol QUOIKO Ogv
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EMTPEMETOL VO VIAPYEL. XTO EMIMESO OLTO O TPOYPOUUOTIOUOG OV OlPEPEL amd TNV
avantuén plog epappoyng WinForms oe tomkd mepifdArov. Ko exel ogeilope va
mpodlaypayoue Tt Ba cvpPaivel oe KaOe evépyela otnv 086vn tov PC. Eddd ouwmg micw pog
Kot Yopig va pog amaoyoAel pe avtd to mepPdArov avantuéng, Kabe gvépyeia Tov ¥pnoTh,
kéOe click tov, cvppaivel pokpid, otov browser, kot n KAon otov avtiotoryo event handler
HEGO OTOV server yivetat PHETA amd ANy GYETIKOD pUnvopatog http.

Alla Controls kot [IpooOeteg AvvatoTnTeg

XV mepintwon mov MBVUOVUE AEITOVPYIKOTNTO TOV OEV TPOGPEPETAL A0 KATOLO0 Amd TO
controls (GUI Elements) tov ASP.NET, pmopovpe va Kataokevdoope dikd poc. Ymapyoovv
400 1BV, Ta, user Kot to. custom controls.

Ta user controls givol To amAoVGTEPO KOl QTIOYVOVTOL GOV containers 6Tovg omoiovg Palope
koowka html yw dpopen moapovsioon ko ent pépovg GAla mpovmdpyovta controls. To
oLVOAO epPavileTor ooV KATL TO eviaio HE TIG OKES TOV 1010TNTEG Ko peboddovg. Eivar kotd
Bdowv n ovvdeon amlovotepwV controls o€ KATL O1KO LOG TOL TEPLEYEL TNV EVOOT TOV €L
pépovg Aettovpyudv. Amd v otiyw] mov oyedidobnke, to user control amotelel éva
avBVvmapkto control, ypnoipomomaoio cav Kae GAAO.

"‘Eva custom control eivar pia class, tnv omoia ypdopoue €& apyng cav e&edikevon g class
Control ) WebControl tov ASP.NET.

User Controls

[Mopdaderypo evog user control dideton otov mapakdatw Kddwo 12.2. mov mepiéyetarl og va
apyeio .ascx otV mpokeévn mepintmon oto MoneyField.ascx. Tlpdxetrtan yuo éva TextBox
kol pio DropDownlList, apedtepa koavovikd controls tov ASP.Net. To user control deiyvet
vopiopato wicw amd o omoio KPOHPOVTOL Ol GUVTIEAECSTEG LETATPOTNG TV UETAED TV aldV.
Gaiveton kabapd 6T TpdKELTAL Yo TNV ORAOOTOINoT TOAA®Y controls o€ £va vEo gviaio Tov
TpooEpel pio Waitepn, amd €UAS EVOOUOTOUEVN, AETOVPYKOTNTO.. DVOIKA 1 TPOTN
ypouun givon to compiler directive, mov dnAmvet 6TL 0 k®OKaG apopd Control ko Oyt (web)
Page

<%@Cont r ol Inherits="MoneyFieldBase" Src="MoneyField.ascx.cs" %>
<asp: Text Box ID="amount" Runat="server" />
<asp: Dr opDownLi st ID="currency" AutoPostBack="true"
OnSelectedindexChanged="Select" Runat="server">
<asp:Listltem Text="Euro" Value="1.0" Selected="tr ue" />
<asp:Listltem Text="Dollars" Value="0.88" />
<asp:Listltem Text="Francs" Value="1.47" />
<asp:Listltem Text="Pounds" Value="0.62" />
</asp:DropDownlList>

Kodwka 12.2. To apyeio MoneyField.ascx. mov opilet éva user control

Evo apyela pe enifepa .aspx apopodv, OTmG idaE Tapomdve, ceAMOES, TO .aSCX VTOONADVEL
Tov oplopd evag ‘user control’. Q¢ ex tovTov €xope €d®d T0 compiler directive <%(@ Control
attribute="value" [attribute="value" ... ] %>. Ta user controls dev pmopovv va tpé&ovv cav
avtovopa apyeia. To apyeio Tovg 10 TpochHétope otic oedideg ASP.NET, 6mwg Oa kévape pe
omotoonTote GALo control. Emiong dev gumepiéyert 1o otoyyeio html, body 1 form. Avtd
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gvpiokovtol OTm¢ eldape o TAVE otV PrAocevovoa duvoikn celida. EmmAéov Eva apyeio
.ascx.vb umopel kot €d® va ovvelspépel ‘VB kddwka oto mapacknvio’ (Code Behind)
oOUEMVO, LE OGO eldape Ko Le TNV oeAida web.

Aev mpéner va Eeyvape 0Tl 10 mapomdve user control, dnw¢ Kot OAa To AAAX, TEAMKA Ol
avtopato Bo avaivBovv kot dtetvwbovv o html yia vo otadodv og vty v ‘Kovtn’
popen otov adan browser.

Custom Controls o€ avtitapadeon pe User Controls

Ta custom controls mpénet va petayrottiloviot ek Towv mpotépwv oe éva DLL, 10 omoio
tifeton otov @drero \bin. Me éva custom control gmtvyydvope pio teleing véa
AertovpyIKOTNTO TTOL OEV MEPLopileTal TAEOV 6TO va eivat 1 Evon TPodHTapOVI®V
ototyeiov. Kabe véo, dikd pog custom control mpémet va mpoépyeton amd v class Control

Anpuovpyia piog Yanpeosiog XML Web

2V TEPIMTOOT TOV EPOUPLOYDV OOV TPMTOGTATOVSOV Ot (duvapukés) oelideg web, eiyope
t0 apyxeio myForm.aspx o6mov kaBopiloviav pe ONA®TIKO TPOTO TO GTOLEID TAVED OTNV
@opua. Emkovpukd kot 6mov Bélope Tapomdve AEITOLPYIKOTNTO VINPYE Kol O KOIIKOS GTO
TOPOCKNVIO YPOUIEVOS 610 apyeio myForm.aspx.vb, pe 1o .vb va vmodnAdvel TV YAOGGO.
2V mepintmon tov vanpecidv web n Epeacn avaotpépetal. Agv Exope kKaBOAOL TO HEPOG
EUOAVIONG, EPOGOV deV VTLAPYEL POPLA VA TapovolacHel otov ypnotr. Avtifeta TpomToapyikd
POLO OTOKTA 0 KMOWKOG. Apa

myForm.aspx avtiototyeitol e to mopaKato apyeio mov topa ovoudlope myService.asmx
(emiBepa .asmx avti .aspx). [lepiéyer povov 1o compiler directive <%@ WebService .... %>
avti Tov <%@ Page .... %> mov yvopicape onv cerida

<%@ WebService Language="C#" CodeBehind="~/App_Code /myService.cs" Class="myService"
%>

/IThe particulars of this service, including its ws dl description

/lcan be seen at

IInttp:/Nlocalhost:1050/WebService/myService.asmx
Koowkag 12.7. AWlwon Yanpeoiog 6to myService.asmx

Onwg mpiv, dnhodvetor pe to  attribute CodeBehind, 1o apyeio, 6mov o compiler Ba Ppetl Tov
KooK, Edd yia dtapopomoinon, mpotipdpe v yAdooo Visual Visual C#, (eniBepa .cs avti
.vb). BAénope emiong oto oydA0, 0TL Tap’ OAov OTL gueilg dev kataokevdlope cerida, Oa
umopécope va ‘0ovue’, oav avlpamivog ‘ypnotng’ TNV vanpecio pécw browser. 1o TOMIKO
nepPdArov avamtuéng apkel oto TEAOG vo TPEEOUE TOV Server Kot Vo ‘KTumnoope’ tnv
‘ceMoa’ myService.asmx. Oa mapovolacHel pion ceAida, TPOKATAGKEVAGUEVT], amd TO
nepPdAlov avantuéng, mov Ba pag enttpénel va dokipudoope (LEcw web) Tnv vanpecia.

O mopaxkdto Kobdwag 12.4 o100 avapepouevo apyeio myService.vs mpaypotonmotel (og

vAoooa Visual Visual C#, eniBepa .cs) v vanpesio XML Web gkbétovtog tig pebooovg g
HEG® web. XTiG TPAOTES YPOUUEG PEPOVTOL e TO ‘using’ KAAGELS Amd TIG TPOVTAPYOVGES GTO
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SDK ka1 mov ypewdlovtor, pe mo evolopépov 10 ‘package’ System.Web.Services. Avto

nepéyel 1o WebService. H dun pag Class 0a yiver moudi avtig pe v mopakdto dAwnon
public class myService : System.Web.Services.WebSer vice

Kot B KAnpovouncel OAEG TIG 1010TNTEG Kot SUVATOTNTESG GTIG OTOIEG ATOGKOTOVE. O TpEmet
amAMG Vo TNV emekTeivope Kol vo v eEedikedoovpe va Kaver tor owa pog. H Class
myService omoteAel Kot TNV vInpecio pog, n omoia kot Ba ekBéoetl Tig peBooovg ™. INa
to0TO glvar kot public. Enueidvovpe 6Tl €00 10 apyeio Tov TV TePLEYeL (myService.vs) doev
€xelt Kot avayknv 1o idto dvopa.

"‘Emovton ot péBodot: H public myService() givar o constructor. Ed® eivanl kevag, koleiton
Aowdv o default constructor. Metd €yope tig HelloWorld, Add kor Mult, mov oyt pévov givon
public oAAd €yovv kou To attribute [WebMethod]. Xe oavtibeon mn myService(dni. o
constructor) kou 1 sub etvou public, aArd ywpic avtd to attribute. H d1apopd éykeiton oto Ot
puévov ot HelloWorld, Add ko Mult extifevtor 6to d10dikTvo Ko umopovv va KAnBovv &&
AmOCTACEMC. AVTEG EXOVV KOl AEKTIKN TEPLYPAPT TTOV Elval ELPAVIGIUN 6TO S1001KTLO.

using System;

using System.Web;

using System.Web.Services;

using System.Web.Services.Protocols;

[WebService(Namespace = "http://tempuri.org/",

Description = "Hello from m yService")]

[WebServiceBinding(ConformsTo = WsiProfiles.BasicP rofilel_1)]
public class myService : System.Web.Services.WebSer vice
{

public myService () {} // empty constructor — default is used

[WebMethod(Description="Returns a hello message Bl

public String HelloWorld()

{return "MyHellowWorld !";}

[WebMethod(Description = "Returns the sum")]

public int Add(int a1, int a2)

{return al + a2;}

[WebMethod] //here we give no description to be exposed

public int Mult(int a1, int a2)

{return al * a2;}

/I Above methods HelloWorld, Add & Mult

/I have WebMethodAttribute TWebMethod]'

/I and thus can be remotely called across the W eb

public int Sub(int a1, int a2)

{return al - a2;}

/I Above method Sub does NOThave WebMethodAttri bute TWebMethod]'

/I Although public, it canNOT be remotely calle d across the Web
}

K®owog 12.4. H Yrnpeoio Web XML kootkomonpévn 6to myService.asmx.vs

Xe mpd™ Qdon, pumopovue va Bewprioovpe 1o apyeio myService.asmx cov pio GeAMdOa mToL
0éhope va ktvmoope and to web. [Inyaivovtag exel péow evog browser, Oa pmopécoue va
doKILacovpe TV vanpecio cav avOpomvog ypnomc. Oca dovue e&dyovtal amd 6Ga gUEig
YPOWOLE Y10 TN VIINPEGTO LOG Kot TPOPAAAOVTIOL LLE TPOKATUCKEVUGUEVO TPOTO: Ba SOV UE TI
puefddovg (Lovov doeg emhéSape mpog EkBeon 6To web) Kot TIC AEKTIKEG TEPLYPOPES, OTOL
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tétoleg vmapyovv. Emdéyovroc pia amd 1ig pebodovg, Ba kAnBovpe va dwdooue TIg
TAPOUETPOVG €16000V. Mag mapatifetarl eniong to unvopo POST pe 10 omoio Ba otarel m
TopapeTpoc €wwodov kot to ‘HTTP/1.1 200 OK’ pnqvopo response pe 1o omoio Oo pog
EMOTPOQEL | amdvInom, oty mepinTmon mov Ba fuactay Evag pnyovikog client.

To evdapépov givar 0Tt TopNydn avtépate Kot 1 teptypaen o€ wsdl, v omoia kot PAEToLLE
ocov avOpomvog ypnotg! Avt mapatiBeton Tapokdtom, 0mov gival TPoeaveS 6Tl TapE ETOL
pe MAOTIKO TpOTO, AMOAVTO ENEEEPYAGIHO UNYOVIKE, OTOLO0NTOTE GTOLXEID EVILAPEPEL TOV
emidoo client, mov Oa Mbele vo poc karécel. Emmiéov mapatnpodpe 0Tl timote amd Ta
EC0MTEPIKA TOV SErver oG OeV QoveP®VETAL, O10TL dev evdlapépet. [TAnpogopio Tov mOL Kot
TOG EXEL OVTOC OPYOVAOGEL TOL GYETIKA OpYEia, 1 YADOOGO Kol 0 KOOKOS TG VANPESiag etvon
EVTEADG E0MTEPIKE BEHOTA TOV dEV EVOLOPEPOVY OALA Kot OgV TTEPLOPIfOvV TOV TEAATY).

<?xml version="1.0" encoding="utf-8"?>

<wsdl:definitions xmins:soap="http://schemas.xmlsoa p.org/wsdl/soap/"
xmlins:tm="http://microsoft.com/wsdl/mime/textMatchi ng/"
xmins:soapenc="http://schemas.xmlsoap.org/soap/enco ding/"
xmins:mime="http://schemas.xmlsoap.org/wsdl/mime/" xmins:tns="http://tempuri.org/"
xmins:s="http://www.w7.0rg/2001/XMLSchema"
xmins:soap12="http://schemas.xmlsoap.org/wsdl/soapl 20"
xmins:http="http://schemas.xmlsoap.org/wsdl/http/" targetNamespace="http://tempuri.org/"
xmins:wsdl="http://schemas.xmlsoap.org/wsdl/">

<wsdl:documentation xmins:wsdI="http://schemas.xm Isoap.org/wsdl/">Hello from

myService</wsdl:documentation>
<wsdl:types>
<s:schema elementFormDefault="qualified" target Namespace="http://tempuri.org/">
<s:element name="HellowWorld">
<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>
</s:schema>
</wsdl:types>
<wsdl:message name="HelloWorldSoapIn">
<wsdl:part name="parameters" element="tns:Hello World" />
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</wsdl:message>
<wsdl:message name="HelloWorldSoapOut">
<wsdl:part name="parameters" element="tns:Hello
</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:AddRe
</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:MultR
</wsdl:message>
<wsdl:portType name="myServiceSoap">
<wsdl:operation name="Helloworld">
<wsdl:documentation xmIns:wsdl="http://schema
message</wsdl:documentation>
<wsdl:input message="tns:HelloWorldSoapIn" />
<wsdl:output message="tns:HelloWorldSoapOut"
</wsdl:operation>
<wsdl:operation name="Add">
<wsdl:documentation xmins:wsdI="http://schema
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:mySe
<soap:binding transport="http://schemas.xmlsoap
<wsdl:operation name="HelloWorld">
<soap:operation soapAction="http://tempuri.or
<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.or
<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.or
<wsdl:input>
<soap:body use="literal" />
</wsdl:input>
<wsdl:output>
<soap:body use="literal" />
</wsdl:output>
</wsdl:operation>
</wsdl:binding>
<wsdl:binding nhame="myServiceSoap12" type="tns:my
<soapl2:binding transport="http://schemas.xmlso
<wsdl:operation name="HelloWorld">
<soapl2:operation soapAction="http://tempuri.
<wsdl:input>
<soapl2:body use="literal" />
</wsdl:input>
<wsdl:output>
<soapl2:body use="literal" />
</wsdl:output>
</wsdl:operation>
<wsdl:operation name="Add">
<soapl2:operation soapAction="http://tempuri.

WorldResponse" />

/>

sponse" />
>
esponse" />

s.xmlsoap.org/wsdl/">Returns a hello

/>

s.xmlsoap.org/wsdl/">Returns the

rviceSoap">
.org/soap/http" />

g/HelloWorld" style="document" />

g/Add" style="document" />

g/Mult" style="document" />

ServiceSoap">
ap.org/soap/http" />

org/HelloWorld" style="document" />

org/Add" style="document" />
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<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. xmlisoap.org/wsdl/">Hello from
myService</wsdl:documentation>
<wsdl:port name="myServiceSoap" binding="tns:my ServiceSoap">
<soap:address location="http://localhost:1046 /WebService/myService.asmx" />
</wsdl:port>
<wsdl:port name="myServiceSoap12" binding="tns: myServiceSoap12">
<soapl2:address location="http://localhost:10 46/WebService/myService.asmx" />

</wsdl:port>
</wsdl:service>
</wsdl:definitions>

Yympo 12.1. Ieprypaen oe WSDL g myservice
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Hopaptqpata, Biprmoypagio kol Xprowpa Links
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Hopatnpa A: Eykatactaon Java ko Xyetik@v Apyeimv (Jars)
®a dovue oto [apdptnua avtd v eykataotacn (Windows 2000 13 XP) tng Java ko tewv
oxetikav apyelov (jar files) mov avoaeépOnkav kot ¥PMOLOTOOVVTAL GTO. TOPAOELYHLOTOL

QVTOV TOV CNUEIDCEMV.

Eykataotaon Java

10 site g Java (http://java.sun.com ) PBpiockovpe xor katefdloope to J2SE 1.4.2 SDK.
Awdéyovpe to SDK ko 6yt to JRE, emiong kaAd eivan va katefdoovpe kat to documentation
TO 0010 TTEPIEYEL OAEG TIC TEPLYPOUPES TV LEBOI®V.

2V €YKATACTACT] TOL YIVETOL PE SMTAO KAIK GTO 0pyelo SLHAEYOVUE VO EYKOTOGT|IGOVUE TO
SDK (j2sdk1.4.2 03) kot to Java Runtime Environment (jre). Agv givor vroypewtikd vo
eykataotmioovpe to Code Samples ka1 Source code. KaAd eivon 1 eykatdotaon va yivel o
kdmoto root directory (C:\ 1} D:\). Edc voBétovpe to C:\

IMoa va givon oo gvkoAn n gpron tov petayrottiot) g Java (Java Compiler — javac) koo
elvan va Béocovpe Kdmola environment variables o¢ eEng:

[Motdpe 6e&i KMk oto My Computer, Control Panel, System, Advanced, Environment
Variables 6mov, gtidyvoovpe pa petafint pe 6vopo JAVA HOME kot i 10 @dielo g
eykatdotaong pog (my. C:\j2sdk1.4.2 03) ko po petaPint) (av dev vmdpyel!) pe dvopa

Path kot Ty to @dxero bin g gykatdotaong g Java axoiovBovuevo amd ;7 (m.y.
C:\j2sdk1.4.2 03\bin;).

Eykataotaon Tomcat

210 site Tov pobnpotog didetan To jakarta-tomcat-7.7.2.zip. EEGyovtog avtd o omolodmote
folder (éot® oto C:\), dnuovpyeiton subfolder pe 6vopa jakarta-tomcat-7.7.2. I'a va tpéet
o Tomcat apkel vo pmovpe oto ...\bin kot va ypayovpe startup. O Tomcat gvpiokeTon 6To
http://jakarta.apache.org, an’6mov Katefdacape To binary apyeio oto site Tov pobpoTog.

Eykataotaon eni miéov apyeiov

[a va eykataotioovpe ta emumiéov apyeio - Piprodnkeg (Java Archive — gméktoon .jar )
pénel va avtrypayoope ta apyeio jdom.jar, xalan.jar, xmlrpc-1.2-b1.jar, xerces.jar, soap.jar,
mail.jar, activation.jar, axis.jar, servlet.jar (mov PBpiokovtol oto site Tov paBNUOTOS) GTOVG
TOPOKATO dVO PUKEAOVG:

(JAVA_HOME)\jre\lib\ext (... kau C 1} D:\Program Files\Java\j2re1.4.2 03\lib\ext)

Me avtd kaAvmTovpe Tig avaykeg Tov client. Xtnv mievpd tov PAémer povo Tig classes g

Java. Tw tov server ta idw oapyeio mpémer va prybodv kot oto ...\jakarta-tomcat-
7.7.2\lib\common (av vdpyel TpdPAnua kot oto ...\jakarta-tomcat-7.7.2\lib).
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Méoa oto jdom.jar, katefacuévo amod http:/www.jdom.org gvpioketar o jdom.jar, KabmOS Ko
o Xerces parser.
To xmlrpc-1.2-b1.jar eivon xotefacpuévo amd http://classic.helma.at/hannes/xmlrpc/, mod pog

TOPOTEUTEL GTO 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 amd http://java.sun.com/products/javamail.

To activation.jar amd http://java.sun.com/products/beans/glasgow/jaf.-html.

Méoa oto axis.jar, katefacpuévo and http://xml.apache.org/axis gvpicketror o TCP Monitor.

MetayrldTTion kKot TPESIHO TOV TOPUAOEVYRATOV

Kdabe mapaderypo mov vdpyel oTig CNUEIDGELS TPEYETOL MG EENG: AVTILYPAPOVIE TOV KMOTKA
og éva txt apyeio kot kotdmy colovpe 1o apyeio pe dvopa, To dvoua tng class kot katdAnén
Java. Avotyovpe éva DOS Prompt kot praivovpe oto directory mov cmoape To apyeio Hog.
Kotémy petayrottiCovpe 1o apyeio pe

javac <ovopua apyeiov>.java.
omote dmuovpyeital 1o apyeio <évoua apysiov>.class mov mepiéyel 10 bytecode. I'o va
EKTEAECOVLE TOV KMOKO YpApovuE java <dvouo apyeiov> (ywpic eniBepa), epdcov gipoote
ot1o 1010 folder pe 10 apyeio awtod.

Edv pia class péca oto apyeio programl.java avagpépetot 6€ AN OV EVPIGKETOL GTO apyEi0
program?2.java, 101e Tpémel To programl.java Kou program?2.java vo givo oto 1010 folder. Tote
N HETAYADTTION, javac programl.java, Tov TPp®TOL 0apyeiov, TPOKOAEl Kot TNV QLTOHOTY
HETOYADTTION TOL 0evTEPOL Ko PAEmope vo dmpovpyovvionr oto 0o folder ta apyeio
programl.class kot program?2.class. ['la va tpé€et 1o programl.class ypnowponotel fefaimg To
program?2.class, to omoio mpémer vo mapapével oto idto folder. Ta éva mo e&eArypévo
oevapio, BA. TNV emdpEVN TOPAYPOQO.

Anpovpyio apyeiov apyeiov .jar (mov meprrappaver morrég classes)

Xy mhevpd tov server, o bytecode mov exteLel TV vANPEGia TOV dNovpyNcapE YpeldleTon
o1 (Tepmtddoelg mov meprypdpovtar) va didetar onv popen apyeiov .jar. Avtd eivar éva
ovumecpévo apyeio (Java Archive, kdti cav .zip), T0 0moio EUTEPLEXEL TOV KMIKO Mg N
neprocotépwv classes. Eotm 611 0éhope va dnpiovpynoope programl2.jar, mov va TePLEYEL TO
KooK TV programl kot program2 6nwg mive. 'Eoto subfolder to dvoua evog subfolder
(o0 Ba dnpovpynoope Tapakdtm), subfolder tov folder dmov epyalodpacte

Zav TpaOTN Ypouun tov programl.java koi program?2.java mov evpickovtor oto  folder
Ypapope
package subfolder;
Metayhottilope mpodTo 10  program2.java, €POCOV OVTO YPNOUWOTolEital amd  TO
programl.java. Metd donuovpyodue to subfolder, oto omoio piyxvope to program?2.class.
EnavaiapBdvoovpe 1 1010 pe to programl.java. Me to programl.class ot program?2.class
péoa oto folder/subfolder extelodpe amd to folder Tnv evioin
jar cvf program12.jar subfolder/programl.class subfolder/program?2.class
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To program12.jar gpgavileton dnuovpynuévo péca oto folder. To ‘manifest’ wov avapépeton
oV andkpion G VIOANG jar cvf ... eivan péta-mAnpopopia, dSni. minpopopio péca cto .jar
v To T1 dratiBetan péoa og avtd. Av avoifope to programl2.jar pe KAmolo TPOYPOLOL TTOD
eppaviCer oekaeadwd (m.y. to UltraEdit), 8o dovpe vo vmdpyovv kot tao ASCII strings
subfolder/programl.class kot subfolder/program?2.class. Ilapatnpovpe emniong 6t 10 dvopa
programl2 tov .jar eivar owBaipeto Ko amd pog kabopiopévo, doyeto amd to dvoua Tov
subfolder. Y& omotovonmote d00¢ei o program12.jar, av ivor kavog va o ‘avoi&el’ (0nme o
Tomcat), Ba Bper otn owdbeon tov T1g programl.class kot program2.class. O Tomcat dev
EVOLOPEPETOL Y10L TO OVOLLOL TOL OTTOLOLONTOTE .jar. ATAG T ovoiyel OAa (TT.Y. VTA TOV £YOVV
pyBet oto ...\jakarta-tomcat-7.7.2\lib\common) kot BAErEL TaL ovopata OAwV TV classes (€0
cav subfolder/program].class kot subfolder/program?2.class).
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Hoapatnpa B: Xpnowpomowvpeveg Command Line Evroiég

Ot mo molvmhokeg ypnowonoovpueveg Command Line eviodég mopatiBevior mpog
dtevkoivvon (Yo cut & paste). Oa ypelacOel mBavov vo aArayBodv pepikd opiouato M Kot
amo ta path segments.

Meraoynpatiopoc XSLT péow xalan
java org.apache.xalan.xslt.Process -IN vehicles.xml -XSL vehicles transformer.xsl
(ko emmAéov —OUT result.xml, av to emtBopodpie)

Anpovpyia .jar

jar cvf BV.jar BVShop/VehicleBean.class BVShop/BVCCatalog.class

jar cvf MServer.jar MSS/MessagingServer.class

(petd TomoOETNOM TOV Jjar o7o ...\jakarta-tomcat-7.7.2\lib\common Tov Tomcat)

Directory ywa startup, shutdown kot evroiéc eréyyov Tov Tomcat
cd C:\JavaDownloads\jakarta-tomcat-7.7.2\bin

INo ofkopa, ketdpynon, KAt tov S1@opov webservices otov 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 tapandve yivovron kot péow tov browser and http://localhost:8080/soap/admin
INo gpedavion Tov eykateotnuévoyv otov Tomcat webservices
java org.apache.soap.server.ServiceManagerClient

http://localhost:8080/soap/servlet/rpcrouter list

IN'o vo tpé€er o TCP Monitor
java org.apache.axis.utils.tcpmon

o va tpé€er o client (néoa amod to folder omov vaapyer N oyxeTiKn .class)

... tpokepevoL yio SOAP RPC
java BV AdderLister http://localhost:8080/soap/servlet/rpcrouter “Smart” “Swatch” “2001”

... pokeévoL yio SOAP Messaging (1o ... 8081, Adym TCP Monitor!)

java MessagingClient http://localhost:8081/soap/servlet/messagerouter
C:\vehiclesSOAP.xml
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Evowngépov keipevo yuo configuration kot Aertovpyio Tomcat
file:///C:/JavaDownloads/jakarta-tomcat-7.7.2/doc/tomcat-ug.html#what_servlets jsps

Biphoypagio kot Xpfiowpo Links
I'evikd yro Internet kou web

To Internet Engineering Task Force (IETF), www.ietf.org , 15p0Onie to 1986 kot givat o
opyoVIGOG TpodONoNg TV oyeTIKOV TpotHimwy. ['a to web £youe to World Wide Web
Consortium (W3C), http://www.w7.org. to oroio Wpvonke 1o 1994 and tov Tim Berners-
Lee (‘epevpétn’ tov web ota mhaicia g epyaciog Tov oto CERN yia v avémtoén
VTOSOUNG AVTOAAOYNG OEOOUEVOV TTEPAUATOV PUGIKNG TOV COUOTIOIWOV).

Teyvoroyieg XML, www.w7.org/xml

Ot Topamdve oNUELOCELS TEPLEYOLV OTAOVGTELLEVT VAT otd 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

INa éroyeg Moeig (ko moAdmAokwv) tpofinubrov 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 xpoyLeS ol yvooelg oe XML

Office 2003 XML, Evan Lenz, Mary McRae, Simon St.laurent, O’Reilly

(ITeprypdper to oG N Microsoft €£ayel mAéov TV ecwTEPKN avamapdotacn apyeiov .doc,
xls, .mdb og poper) XML, yia mepartépo eEmtepikn eneéepyacio 6€ 0TOI00MTOTE TEPPALOV,
YPNOM KO ETAVEISAYMYT O QVTA Ta apyeia pe ta avtiotorya mpoypaupota tov Office).

IN'ao Java

Java, how to program, Deitel & Deitel, Prentice Hall. O\a ta eicaywyikd kot emmAéov Ta
Baocwd tov Multithreading, Database Connectivity, Servlets, RMI, JavaBeans pe xold
Topadetypato. e TOAD HeYOAN TANPOTNTA -IGMG VITEPPOALKN.

Core Java 2, Volume I Fundamentals Cay Horstman, Gary Cornell [Prentice Hall, the
Sun Microsystems Press, Java Series]. To xaA0tepo. AVGKOAITEPO TOV TAPOUTAV®D OALY
TPOYLOTIKE ETKEVIPOUEVO GTNV OLGIOL.

Java 2 Programmer, Bill Brogden & Marcus Green, QUW Certification. ["wo certification
exam . [ToAV meplektikd aAAG TANPESTATO Kot YPNOIHO HE TOAAG quiz PEYAANG SOOKTIKNG

a&lag. Aev apkel pudévo tov.

Java Cookbook, Ian Darwin, O’ Reilly. Oyt yio apyn, aArd moAd ypfcipo yu de0TEPO
oTAd10.

¥to www.w3schools.com tutorials ywa JavaScript, DOM, XSLT.
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