ALKTUAKOC [MPOYPAULATLOUOC



Awktuakn Opoloyia

Awtuokéc Aenadeg
(Network Interfaces)

Toruwko Aiktuo
Local Area Network
‘//




Alopetaywyn - Routing

(m
(m

Router

Router



Alopetaywyn - Routing

O &
vars o

Router

Router



Alepetaywyn - Routing

Internet Service Provider (ISP)
Ndpoxog Ynnpeowwv dtadiktuou

—\

Modem/Router

Modem/Router




[MpwTtokoAAa ETtLkovwviwy

Fla voL LITOPECOUV val ETILKOLVWVHRooUV SU0 UTTOAOYLOTEC PEoa o€ Eva SikTuo XpeLlaleTal va
XPNOLUOTIOLOUV KOLVOUG KOVOVEC eTikolvwviag. MpwTtokoAAo emikowvwviog sival Tto
OUVOAO TWV KOVOVWV TIoU 0PLlEL CUYKEKPLUEVO TPOTIO ETILKOLVWVIAC KOl AVTOAAQYAC TWV
nAnpodoplwv/dedopévwv  petaly Sduo ovrotNTwv (.. UTOAOYLOTHC, AOYLOMLKO,
avBpwrog).

JTO XWPO TwV OWKTUWV UTAPXOUV TIOAAQ TIPWTOKOAAQL ETIKOLVWVIOG Ta  oTmola
xpnotuornolovvtal €ite oe YoapnAO emimedo ywo TNV amootoAn kat AQYPn TOKETWV
nAnpodopwv (Transmission Control Protocol - User Datagram Protocol / Internet
Protocol) site og uPnAdtepO emimedo yla tn mMaApoxn UMNPECLWY, OTIWCE YLa TTapAdELYUA N
nAektpoviky aAAnAoypadia (Simple Mail Transfer Protocol), o maykoouiog wotog (Hyper
Text Transfer Protocol) k.Am.

OL mAnpodopiec oto Siktuo pnmopouv va tadeloouv pe TN popdn MAKETWY dedopEvwy,
glte HEow TOU PpWTOKOAAOU TCP elte Tou MpwtokOoAAou UDP kalt o kaBévac amno toug dvo
EXEL TA TTAEOVEKTI LOTAL KOLL TOL LELOVEKTHLOTAL TOU.



To mpwtokoA\o TCP

To TCP Asttoupyel Snpovpywvtac olvdeon UETOEY TOU ATMOCTOAEQ KOL TOU TOPOAARTITN
Twv dedopévwy. Metd tnv erituxn ovvdeon, ola ta dSedopéva amooTEAAoVTOL Ao TOV
€vayv UTIoAoyLloTt otov AAAo e TNV popdn MAKETWY HECW AUTAG TNG ouvdeon. Ta KUpLa
XOPOKTNPLOTLKA Tou TCP eival ta e€NC:

Alomotia - To TCP xpnotlpormnolel dtadpopoug unxaviopous wote va dtaodaliosl OTL Ta
TIAKETA oV petadidovtal amod tov anoctoléa Ba ptdoouv clyoupa oTovV TOPOAARTITN KoL
otnv owotn oepa. Ot pnxaviopoil avtol mepthapBavouv tnv emiBeBaiwon tng Andng
TIOKETOU Qo TOV TMOAPAAATITN, TNV EMOVATIOOTOAN TwV TAKETWV Tou &ev €Aafe o
TLAPAANTITNC.

ZelPA MAKETWV - Edv 600 makETa amootadouv o€ pio oUvOEeoN To £val LETA TO AAAO, TOTE
To PWTOKOAAO TCP eyyudtal otL Ba ptdocouv otov MAPAAATTN UE TNV CWOTH OELPAQ,
OTWG AKPLBWC oTtaABnkav.

Apyo - To mpwtokoAo TCP Bewpeital dlaitepa apyod, Aoyw tn¢ Snuioupylag tng
ouvdeonC KaBwC Kol TwV HUNXOVIOMWV OELOTILOTIOG, OTOLXELD TIOU E€XOUV ONUOVTLKO
QVTLKTUTIO 0TV Taxutnta petadoonc dedopevwy.



To mpwtokoAAo UDP

To UDP eival €va mio amAo kot«eAadpU» TPWTOKOAO o€ oxeon pe to TCP yuatidev
UTTAPXEL N Evvola TNG olvdeonC Kot KABe maketo UDP, mou ovopdletal kot «datagramy,
Slavuel To SiKTUO WG pia Eexwploth autovoun povada Kol OXL we pia oelpd MAKETWY O€
Hia cuvdeon. Ta kKUpLa xapakTtnPLlotikd tou UDP sival ta e€n¢:

Avaélomioto - Katd tnv amootoAr evOog AKETOU, 0 amootoAéag &ev elval oe BEon va
yvwpllel €dv To MaKETo Oa PTAoEL CWOTA OTOV TTPOOPLOUO Tou N €av Ba xabel péoa oto
Oiktuo. Aev €xeL mpoPAedBeil n duvatotnta emiPeBaiwong ANPNg MOKETOU ATO TOV
TIOPOAATITN, OUTE N EMAVAUETAS00N EVOC XOLUEVOU TIALKETOU.

Aev unapxel ospa - Ta makEta UDP, og avtibeon pe to TCP, dev aplBuouvtol Kal Katd
OUVETIELQL OEV UTTAPXEL KATIOLOL CUYKEKPLUEVN OELPA UE TNV omola Ba mpeEmneL va $pTtacouy
oToV IapaAnmen.

EAadpl — Ta avwtépw Vo otolyeia kaBlotouv 10 MPWTOKOAAO oLaitepa eAadpu KATL
EXEL WG OUVETIELD TN Ypriyopn HeTtadoon twv dedopEvwy.



Awktuakn AteuBuvon

To KAOe TOKETO OTO OIKTUO EVOWHATWVEL TIC HLEVOUVOELC TOU ATTOOTOAEQ KOBWC Kal Tou
TMOPOAATITN, O TPOMOC olvtaéng Twv omoiwv koaBopiletal amd 1o Internet Protocol .
Yriadpxouv SU0 €kbO0elC TOU TIPWTOKOANoU, n 4 (IPv4) omou opilel OTL TO HUAKOC TNC
SdlevBuvonc eival 32 bit evw otnv vedtepn €kdoon tnv 6 (IPv4) to pAkocg eival 128 bit.

IPv4 60.23.20.30 H &tevBuvon amoteAeital ano 4 pEpn Omou to Kabéva

elval éva aplOpog amo 0 €wg 255 kat HeToEL TOUC
xwpilovtal pe tedeia. Me autd Tov TPOTOo Ot €val SIKTUO UMopoUlV val HETEXOUV 232
onAadn 4.294.967.296 UTTOAOYLOTEC.

IPv6 FEDC:BA98:7654:3210:FEDC:BA98:7654:3210

H 8tevBuvon amoteAeital anod 8 puépn omnou to kKaBeva sival evac 16 bit aplBuocg poy
avaraplotatol o dekaefadiky popdn kot METaEL TOUC YwpLloviol HE AVW KATW
telelo. Mg auto tov Tpomo og €va SiKTuo prmopolv va petexouv 2128 dnladn mapa
mtoAAol urmtoAoylotéc. OL SUo ekdooelg eival cupBatéc petaél toug adou n AVWIEPW
v4 LlevBuvon pnopel va avanapaotabel cov ve w¢

0000:0000:0000:0000:0000:0000:3C17:141E



ANUOOLEC Kol LOLWTLKEC SIKTUAKEC OLEVBUVOELC

H Staxeipon twv diktuakwv dleuBuvoewv Bploketal UTTO TOV EAEYXO TOU OPYAVIOUOU
iana (http://www.iana.org), o omolo¢ €xel XwPLOEL TOV KOOUO OFE TEVIE  TIEPLOXEG

/OpYaVLOHOUC KOl EXEL LOLPACEL TO EUPOC TwV SLaBEopwy SteuBlvoewv oe autouc. Ot
oroioL pe tn oepd toug Stabétouv Tic IP SleuBivoelg oe KUPBEPVNTIKOUG OPYOVIOUOUC
KOl TLPOXOUC , KOl OUTOL €V oUVEXELD LE TN OELPA TOUC, 0E OAOUC EUAC TOUC TEALKOUC

XPNOTEC.

Registry Area Covered

AFRINIC  Africa Region
APNIC Asia/Pacific Region
ARIN North America Region

RIPENCC
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LACNIC Latin America and some Caribbean Islands
RIPE NCC Europe, the Middle East, and Central Asia
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AnNMOOLEC KoL LOLWTLKEC SIKTUAKEC OltevBuvoelc (ouv.)

MNa tn mpooBaocn €vog umoAoyloty oto Stadiktuo xpeldletal va umapxet pwo IP
SdlevBuvon TNV omoila amoKToUHE HECW €VOC TOPOXOUu Kol ovopdletal dnupoola
SdevBuvon. lNa va oTtooUPE €va TOTIKO SIKTUO PMECOW TOU TIPWTOKOAAou TCP/IP bev
XpeLaletal va KatadpUyoupe o€ €va TtApoxXo adoU UIMOPOULE VA XPNOLLLOTIOL)COUUE TO
gUpo¢ Twv dlevBuvoewv ou ovopdlovtatl LOLWTIKES SleuBUvoeLC (private addresses)

IP wioTiKéC O1EV0VVOELS I1AM00¢ d1000vee@V
10.0.0.0 - 10.255.255.255 16,777,216
172.16.0.0 - 172.31.255.255 1,048,576

192.168.0.0 - 192.168.255.255 65,536

Ot WOWWwTIKEC OleuBuvoelg xpnolpomolouvtal OmMwe Kol oL dnuooleg, oe emimedo
UTtNPECLWY, OAAQ o€ ToTkO emimedo adou dev SpopoAloyouvtal oto dwadiktvo. O
KAOE UTIOAOYLOTHC TIOU €XEL EYKATOAOTNOEL TO TPWTOKOAAO TCP/IP amoktd Kol pio
eldlkol tUmou 6levBuvon tnv 127.0.0.1 n omoia avadépstal otov Olo Tov
UTTOAOYLOTN.



[Moptec ALKTUOKWY 2ZUVOECEWV

O KABe UTIOAOYLOTHC TIOU £XEL EYKATOOTNOEL TO TIPWTOKOAAO TCP/IP ko €xeL pia R
neploootepec IP SleuBuvoelg, avetaptntwe av eival SNUOCLEC 1 LOLWTLKEC Bwpou e OTL
EXeEL otn KaBepia amo auteég, 65535 mOpte¢ OUVOECEWV Kol Umopel omoladnmote
epappoyn AOYLOULIKOU va KOaTaAABeL piot amod oUTEG KoL VOl TTOPEXEL UTINPECLEC TTPOC
AAAOUC UTIOAOYLOTEC. AUTEG OL EPOPUOYEC KOl KAT ETEKTOLON KOL OL UTTOAOYLOTEC OTOUG
omoilou¢ tpExouv ovopalovtol e§UNMNPETNTEG (servers).

O umoAoylotic nou dnuloupyet ocuvdeon (socket) oe pta IP dtevBuvon kal oe pla
nopta (socket port) ylwa va emikolvwvrioel He €va €EUTINPETNTH, OVOUALETOL TLEAATNG
(client). Tn ouykekpluévn ouvdeon AEUe OTL elval tumou meAdtn-e§unnpetnty (client-
server). Ytapyxouv Kol cuvOECELS OTtoU Sev UTTAPXEL Lepapxia dAAA OAOL Ol UTTOAOYLOTEC
elval (ool petaél toug, kaL O KaBEvag TauTOXpova KoL ooV TEAATNC KOl OO0V
gEumtnpetnTnC. AuTtd ovopalovtal OOt SiKTUuaL.

OL TOPTEC EeTMIKOWWVIOG Tou €iBlotal va TpoodEPOvVTal KATIOLEC OLKTUAKEC
uTtnpeoiec ovopalovtal yvwoteg mopteg (well-known ports).



Domain Name Service

O opyavolpog Internet Corporation for Assigned Names and Numbers (ICANN) esivot
UTIELBUVOC yla TO EAEYXO KOl OUVTOVIOUO TwV UTtNpeclwv SleuBuvolodotnong ovoudatwy
oto Swadiktvo. H xpnon twv IP dlteuBuvoswv ywa tn ocuvdeon kot avtaAlayn dedopevwv
oto &iktuo eival mpoPAnuatiky Aoyw tng SUCKOALOC OMTOUVNUOVEUONC TOUG, OO TOUC
avBpwrmoug. H umnpecia DNS emutpénel tn xpnon ¢WKKwy ovopdtwy, Ta omoia
avadepovtal /petadppalovral os IP StevBuvoelc.

H kdBe ywpa gival umtevBuvn yla TNV oot pLen Tou MPpwTou emumedou ovopatodooiag,
Tmou avadEPETAl O aUTAY, Omou ywa tnv EAAada to mpwto eminedo eival to .gr Kal
urteVBuvo dpupa  Slaxeipiong eivat to Ivotitovto [MAnpodopikng, oto 16pupa
Texvoloyiag Epeuvacg (http://www.gr)

To ITE eivat urtevBuvo yla 1o unTtpwo Internet pe katdAnén .gr, ko oe auto Ba mpETMEL
va anevBuvBoupe yla T KatoxUpwaon oVOUOTOoC, T.X. mysite.gr Kat yla tn mpoodnkn
OTOL LNTPWA TOUG, TNG IP Tou pnxavnpotoc , to omoio 6o mpoodEpel urtnpeoiec DNS yla
TO mysite.gr. 2To OUYKEKPLUEVO pnxavnua Ba tpéxel maAt DNS uninpeoia omou Ba
Sdtatnpel ta ovopata (m.x. www ftp mail) kat tig IPs mou avtiotololv o€ autd.



O umtoAoyLotng evog HTTP gEumnpetntn
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' Class Summary

To taKeTO java.net

Class

Description

Authenticator

CacheRequest
CacheResponse

ContentHandler

CookieHandler

CookieManager

DatagramPacket
DatagramSocket

DatagramSocketimpl

Ll £ o o lei o

The class Authenticator represents an object that knows how to obtain authentication for a
network connection.

Represents channels for storing resources in the ResponseCache.
Represent channels for retrieving resources from the ResponseCache.

The abstract class contentHandler is the superclass of all classes that read an cbject
from a URLConnection.

A CookieHandler object provides a callback mechanism to hook up a HTTP state
management policy implementation into the HT TP protocol handler.

CookieManager provides a concrete implementation of cookieHandler, which separates
the storage of cookies from the policy surrounding accepting and rejecting cookies.

This class represents a datagram packet.
This class represents a socket for sending and receiving datagram packets.

Abstract datagram and multicast socket implementation base class.
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To TtakeTo java.net (ouv)

HttpCookie An HitpCookie object represents an http cookie, which carries state information between

server and user agent.

HttpURLConnection A URLConnection with support for HTTP-specific features.

IDN Provides methods to convert internationalized domain names (IDNs) between a normal
Unicode representation and an ASCIl Compatible Encoding (ACE) representation.

Inet4dAddress This class represents an Internet Protocol version 4 (IPv4) address.

Inet6Address This class represents an Internet Protocol version 6 (IPv6) address.

InetAddress This class represents an Internet Protocol (IP) address.

InetSocketAddress This class implements an IP Socket Address (IP address + port number) It can also be a
pair (hostname + port number), in which case an attempt will be made to resolve the
hostname.

InterfaceAddress This class represents a Network Interface address.

JarURLConnection A URL Connection to a Java ARchive (JAR) file or an entry in a JAR file.

MulticastSocket The multicast datagram socket class is useful for sending and receiving IP multicast
packets.

NetPermission This class is for various network permissions.

Networkinterface This class represents a Network Interface made up of a name, and a list of IP addresses

assigned to this interface.




PasswordAuthentication
Proxy

ProxySelector

ResponseCache
SecureCacheResponse
ServerSocket

Socket

SocketAddress

Socketimpl

SocketPermission
Standard SocketOptions
URI

URL

URLClasslLoader

To takeTo java.net (ouv)

The class PasswordAuthentication is a data holder that is used by Authenticator.
This class represents a proxy setting, typically a type (http, socks) and a socket address.

Selects the proxy server to use, if any, when connecting to the network resource
referenced by a URL.

Represents implementations of URLConnection caches.

Represents a cache response originally retrieved through secure means, such as TLS.
This class implements server sockets.

This class implements client sockets (also called just "sockets").

This class represents a Socket Address with no protocol attachment.

The abstract class socketImpl is @ common superclass of all classes that actually
implement sockets.

This class represents access to a network via sockets.
Defines the standard socket options.
Represents a Uniform Resource Identifier (URI) reference.

Class urL represents a Uniform Resource Locator, a pointer to a "resource" on the World
Wide Web.

This class loader is used to load classes and resources from a search path of URLs




To TtakeTo java.net (ouv)

URLConnection The abstract class URLConnecticon is the superclass of all classes that represent a

communications link between the application and a URL.

URLDecoder Utility class for HTML form decoding.

URLEncoder Utility class for HTML form encoding.

URL StreamHandler The abstract class URLStream#andler is the common superclass for all stream protocol

handlers




Napadeypa OtktuokoU e€umnpetnT

Ekklvel o €EumnpetnNTNC Kol TEPLUEVEL
ylo. OUVOECELC O€ OUYKeEKPLUEVN IP
SdtevBuvon kol Tmopta  ouvdeonc.
ServerSocket

O etumnpetntic amodExetal 1N
ouvdeon. accept

O meAdtng Kavel ouvdeon oToOV
gtunnpetntn. Socket

O efumnpetnti¢ amoBnkevel T
pevpaTa geloodou-e€odou ™G
ouvdeonc.

O meAdtng amoBnkeVel ta pevpATA
eloodou-e€060u NG ouvdeonc.

O etunmnpetntng Ko TeAATnG Stafalouv amd T AvTioToXol PEVMATO €L6O60U TNG
ouvdeoncC Touc Kal ypadouv ota avtiotolya pevpota e€686ouc tTng cuvOeONC TOUC.

O eumtnpetnNTNG KAELVEL TN oLUVOEDN.

O meAdatng kKAeivel tn ouvdeon.




Kataokevaotec tnckAaonc ServerSocket

Constructor and Description

ServerSocket ()

Creates an unbound server socket.

ServerSocket (int port)

Creates a server socket, bound to the specified port.

ServerSocket (int port, int backlog)

Creates a server socket and binds it to the specified local port number, with the specified backlog.
ServerSocket (int port, int backlog, InetAddress bindhddr)

Create a server with the specified port, listen backlog, and local IP address to bind to.

port - the port number, or O to use a port number that is automatically allocated.
backlog - requested maximum length of the queue of incoming connections.
InetAddress — H kAaon avatrapiota upia I[P address



MeBobol tnckAaonc ServerSocket

Modifier and Type Method and Description
Socket accept ()

Listens for a connection to be made to this socket and accepts it.
void bind (SocketAddress endpoint)

Binds the sexversocket to a specific address (IP address and port number).
void bind (SocketAddress endpoint, int backlog)

Binds the sexversocket to a specific address (IP address and port number).
void close ()

Closes this socket.

ServerSocketChannel getChannel ()
Returns the unique serverSocketChannel object associated with this socket, if any.
InetAddress getInetAddress ()

Returns the local address of this server socket.
int getLocalPort ()

Returns the port number on which this socket is listening.
SocketAddress getLocalSocketAddress ()
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Kataokevaotec tnckAaonc Socket

Modifier Constructor and Description

Socket ()
Creates an unconnected socket, with the system-default type of Socketimpl.
Socket (InetAddress address, int port)

Creates a stream socket and connects it to the specified port number at the specified
IP address.

Socket (InetAddress host, int port, boolean stream)
Deprecated.
Use DatagramSocket instead for UDP transport.

Socket (InetAddress address, int port, InetAddress localAddr,
int localPort)

Creates a socket and connects it to the specified remote address on the specified
remote port.

Socket (Proxy proxy)

Creates an unconnected socket, specifying the type of proxy, if any, that should be
used regardless of any other settings.

protected Socket (SocketImpl impl)
Creates an unconnected Socket with a user-specified Socketimpl.




InetAddress

ImputStream

boolean

InetBAddress

int

SocketAddress

koolean

OutputStream

int

int

MeBobotL tnckAaonc Socket

e i e i e B

getInetAddress ()

Returns the address to which the socket is connected.
getInputStream()

Returns an input stream for this socket.
getKeephAlive ()

Tests if SO _KEEPALIVE is enabled.
getLocalAddress ()

Gets the local address to which the socket is bound.
getLocalPort ()

Returns the local port number to which this socket is bound.
getLocalSocketAddress ()

Returns the address of the endpoint this socket is bound to, or null if it is not bound
yet.

getOOBInline ()

Tests if OOBINLINE is enabled.

getOutputStream()

Returns an output stream for this socket.

getPort ()

Returns the remote port number to which this socket is connected.

getReceiveBufferSize ()




EchoServer

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

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

if (args.length !1=1) {
System.err.printin("Usage: java EchoServer <port number>");
System.exit(1);

}

int portNumber = Integer.parselnt(args[0]);



EchoServer (ouveyela)

try (
ServerSocket serverSocket =

new ServerSocket(portNumber);
Socket clientSocket = serverSocket.accept();
PrintWriter out =
new PrintWriter(clientSocket.getOutputStream(), true);
BufferedReader in = new BufferedReader(
new InputStreamReader(clientSocket.getinputStream()));
) {

String inputLine;

while ((inputLine = in.readLine()) !'= null) {
out.printin(inputLine);

}

} catch (IOException e) {
System.out.printin("An exception has occurred on port "
+ portNumber);
System.out.printin(e.getMessage());

}



EchoClient

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

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

if (args.length 1= 2) {
System.err.printin(
"Usage: java EchoClient <host name> <port number>");
System.exit(1);
}

String hostName = args[0];
int portNumber = Integer.parselnt(args[1]);



EchoClient (cuveyeila)

try (
Socket echoSocket = new Socket(hostName, portNumber);
PrintWriter out = new PrintWriter(echoSocket.getOutputStream(), true);
BufferedReader in =
new BufferedReader( new InputStreamReader(echoSocket.getInputStream()));
BufferedReader stdIin = new BufferedReader( new InputStreamReader(System.in))
) {
String userlnput;
while ((userinput = stdin.readLine()) != null) {
out.printin(userinput);
System.out.printin("echo: " +in.readLine());
}
} catch (UnknownHostException e) {
System.err.printIn("Don't know about host " + hostName);
System.exit(1);
} catch (IOException e) {
System.err.printin("Couldn't get 1/O for the connection to " + hostName);
System.exit(1);
}
}
}



UDP Server

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

class UDPServer

{

public static void main(String args[]) throws Exception
{
DatagramSocket serverSocket = new DatagramSocket(7777);
byte[] receiveData = new byte[1024];
byte[] sendData = new byte[1024];
while(true)

{

DatagramPacket receivePacket = new DatagramPacket(receiveData,
receiveData.length);

serverSocket.receive(receivePacket);

String sentence = new String( receivePacket.getData());

System.out.printIn("Your message is: " + sentence);



UDP Server (cuv)

InetAddress IPAddress =receivePacket.getAddress();
int port = receivePacket.getPort();
String strServerResponce =sentence.toUpperCase();
sendData = strServerResponce.getBytes();
DatagramPacket sendPacket =
new DatagramPacket(sendData, sendData.length, IPAddress, port);
serverSocket.send(sendPacket);



UDP Client

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

class UDPClient
{

public static void main(String args[]) throws Exception
{
BufferedReader keyblnput=
new BufferedReader(new InputStreamReader(System.in));
DatagramSocket clientSocket = new DatagramSocket();
InetAddress IPAddress = InetAddress.getByName("127.0.0.1");
byte[] sendData = new byte[1024];
byte[] receiveData = new byte[1024];
String sentence =keyblnput.readLine();
sendData = sentence.getBytes();



UDP Client

DatagramPacket sendPacket = new DatagramPacket
(sendData, sendData.length, IPAddress, 7777);
clientSocket.send(sendPacket);
DatagramPacket receivePacket = new DatagramPacket(receiveData, receiveData.length);
clientSocket.receive(receivePacket);
String srvResponce = new String(receivePacket.getData());
System.out.printIn("The server response :" +srvResponce);
clientSocket.close();



