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[MPpWTOKOAAQ KOLL OLPYLTEKTOVLKEC

* OL KAVOVEC TTOU SLETOUV TN AELToupylo EVOC
Slktuou ovopalovtol TpwtokoAAa (protocols).

e Eva oUvoAo amo cuvepyalOpeEVA TIPWTOKOAAD
OpL{EL TNV OPXLTEKTOVLKIN TOU SLKTUOU.

* H 1o onMOVTLKN apPXLTEKTOVLKN SLKTUOU
onuepa eivat n TCP/IP rou nepypadel to
Awadiktuo (Internet), To HLKTUO EVPELAC
NEPLOXNC Ttou SLo.cUVOEEL TA TOTILKA OLKTU L
TOU TTAQVATN HLOLC.



Movtélo avadopac OSI

Eninedo 7. Eninedo Eapuoyonv (Application Layer)

Eninedo 6. Eninedo [Tapovoioong (Presentation Layer)

Eninedo 5. Eninedo uvodov (Session Layer)

Eninedo 4. Eninedo Metagopdg (Transport Layer)

Eninedo 3. Eninedo Awtoov (Network Layer)

Eninedo 2. Eninedo Atactvvoeonc Acdouévav (Data Link Layer)

Eninedo 1. Pvowd Eninedo (Physical Layer)

Y1l \ Y3




Duowko erturtedo

* Metadoon akatepyaotwy bits 0To KavaAl
eTuikowvwvioc rty T1, RS232, X21



2. Emtitebo dtaouvdeonc
SeOOUEVWV
 EmBePfaiwon petadoonc, AnPnc petaéu dvo

Stadoxkwv utoAoylotwy, aviyvevon Aabwv
pnetadoonc



3. Ertutedo diktvou

e Apopoloynon (routing) makeTwyv amo tnv
adeTNPLO OTOV TTPOOPLOUO TOUC

* AlteuBuvoelc diktuov (IP)



4. Entimedo petadopac

* Alaodalion nopelac Sedopevwy Ao TNV
adetnpla otov teAKO tpooplopo (rty TCP,
UDP)
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5-6. Entineda cuvodou Kot
niopouciaonc

e Session control (e.g. login..)
e Juurleon Kot kputttoypadnon dedopevwy

* [Mapouoioon KAtaAAANAnN yLa TOV CUYKEKPLUEVO
UTtOAOYLOTN
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7. Emtinedo epappoyne

e Aeltoupylec SLaxelplonc KATAVEUNMUEVWV
epapLoywv

e Alemtadn HETAEL EhOapUOYWY XPOTN KoL
OUOKEUWV SLKTUOU TL.X. ATTOOTOAN €VOC
unvupatoc email
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To dtadiktuo (internet)

FTP

HTTP

TELNET

SNMP

MBONE

Eniingdo perapopdc

HE OUVOEON HETOEU neAATN
g€unnpetnTn ( Conhection-
oriented)

ubDP

Xwpic eykaTaoTaon

ouvdeonG METAEU MeAATn

eunnpeTnTn
(Connectionless )

Eningdo AikTuou

Enineda d1aouvoeons Os0ouEVWY

Kal QPUOIKO ErTiNEOO

IP

(ICMP, IGMP)

Internet
addressing

duaikn

ouvOeon
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>xeon OSI - internet

OS5l Layers

Application

Internet Layers

Presentation

—ession

Application

Transport

[etwiork

Transport

Data Link

[etwiork

Fhysical

Metwiork Access

15



Network Connections

Host Host
A Router Router B

Stack Connections

Application # - « ==« cceemaeiinanaaaann » Application
Fy
1 Peer-to-peer
TransSport # ==--cccaccarsaccnrsaacnnanns » Transport
&
Internet Internet Interneat Internet
& & &
Link Link Link Link
'Y Y F Y
¥ L 4
Fiber,
L Ethernet Satellite, Ethernet —
etc,

ApopoAoynon
dedopevwyv
oto OLadilktuo
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Metadoon dedopevwy oto OLadOLKTUO

Internet Layers

Application Layer
(FTP, HTTF, SMTF)

DATA
Transport Layer
(TCP, UDF
TCF Header DATA
Metwark Layer
(1P, ICKP)
IF Header TCP Header DATA
Metwork Access Layer
(Ethernet, FDDI, Token Ring)
Ethernet Ethernet
Header IP Header TCF Header DATA trailar




IP datagram header

bit
I 0-3 4-7 8-13 14-15 16-18 19-31
offset
Differentiated Explicit
_ Header _ _
0 Version Services Code | Congestion Total Length
Length _ : :
FPoint Motification
32 Identification Flags Fragment Offset
64 Time to Live Protocol Header Checksum
96 Source IP Address
128 Destination IP Address
160 Options ( if Header Length = 5)
160
or Data

192+
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AlevBuvoelc IP

* Movadikec dteuBuvaoelc kabe kKopPou Tou
Stadiktuov (32 bit)

e Atvovtal aro to InterNIC

* Arntaptifovtal ano 4 tunupoata twy 8 bit (tupueg 0-255)
1tou opllouv Lepap)Lkd: katnyopla SiKTuou,
SdlevBuvon dKTuou, pnxavn

* Yriapyouv 3 katnyopiec IP diktvwv (A,B,C)
4.294.967.296 (232) MIBavEC povadlkeg OLlevBuvoEelg
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Katnyoptec diktvwv IP

7 bits 24 bits
Class A Netid Hostid
14 bits 16 bits
Class B Netid Hostid
21 bits 8 bits

Class C 0 Netid Hostid

28 bits
Class D 110 Multicast Group id

27 bits
Class E 1/ 1] 0| (Acopevpéva yro perrovtiky ypron)
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EUpoc dtevBuvoswv

Eupoc di1euBuvoswv

0.0.0.0 wg 127.255.255.255

128.0.0.0 wg 191.255.255.255

192.0.0.0 wg 223.255.255.255

224.0.0.0 wg 239.255.255.255

m| Ol O m > Q-

240.0.0.0 wg 247.255.255.255
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Epwtnoelg

* Eotw OTL IMPETEL VA OLAXELPLOTOULLE EVal
diktvo rov €xet IP 150.251.110.21

* Na Bpeite Tl katnyopiac 6LkTUO Elval.

* [1000oL UTTOAOYLOTEC pE OLakpLtEC SLlevBUVOELC
IP urmopouv va oplotoUv oto SikTuo;

* [1poTelveTE TPOTTOUC OPYAVWONC TWV
UTTOAOYLOTWYV QUTWV
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Subnet Masks

* H paoka umtodiKkTuou elval LNXOVIOUOC LECW TOU
OTIOLOU MTTOPOUE VA KaBopiloou e TTOLo TUNMA TNC
dtevBuvonc IP eivatl n dtevBuvon diktuou (netid) ko
moLo TUNpa eivat n dtevBuvon tou umtoAoyloTn
(hostid). H paoka eival evoc aplOpoc 32 bit ou €xet
Pnodio 1 yia netid kot O yia hostid.

16 bits 8 bits 8 bits
Netid subnetid hostid

Subnet Mask: 11111111111121111 11111111 00000000
= 255.255.255.0



|PvE

* H tpexovoa £kdoon Tou MPpwTtokoAAou IP
(ekboon 4) napovotaletl poBAnpata, pe
KUPLO QLUTO TOU MLKPOU oaplBuou SUVATWV
dltevBuvoewv

. I|;|EOL ekboon IPv6 €xeL unkoc dtevBuvoewv 128
its

* [pnyopotepn enetepyaoia enkepaAidwy rou
exouv Alyotepa nedla

* Mnyxoviopol motonoinong Kot acpalelog

* Mnxoviopol XapaKkTnpLopoU TAKETWY yLa
ePOPUOYEC MTPAYUOTLKOU XPOVOU.
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Aoknan

* Eotw otL n 6tevBuvon Tou uTtoAoyLlotn cog
elvat 140.252.1.1 kat OtL N pAoKo UTToSLKTUOU
elval 255.255.255.0. Na Bpeite tn ox€on tou
UTTOAOYLOTN COC UE TOUC €€NC UTTIOAOYLOTEC:

e (a) 140.252.4.5
. (B) 140.252.1.22
e (y) 192.43.235.6

25



DNS

* MnNXQVIONOC HETAOYNMATIOMOU TWV
SdtevBuvoewv IP og ovouata vtoAoylotwv

e Art0 150.140.186.106 o< hci.ece.upatras.gr

e 2TLc SlevBULVOELC TO TTLO ELOLKO TUAMA TNC
SdlevBuvonc BploKkeTal OTO APLOTEPO AKPO

* Mnyaviopot 6popoAoynonc (duvapikn n
oTaTIKN), TIivakeg SpopoAoynonc

* [MpwtokoAAo aviyvevonc opalpatwy (Internet
Control Message Protocol, ICMP)
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ErtiAuon attnuatwyv DNS otov meAatn

Mail Client

Web Browser

_-‘-""‘--..._

).l DNS Resolver

[ ]

[ ]

[ ]

[ ]

[ ]

' cache timeout:

W 1-20 min_cache
[ ]

Client Programs

_______________________

Operating System

Your Computer

. DNS Resolver

Your ISP

recursive
DMNS
search
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TCP (Transmission Control Protocol -
[TowTOKOAAO EAEYyYOU MeTagopdac)

* Q1 KUpIo1 oTO)O0I TOU TTPWTOKOAAOU TCP gival va
EMIRERLAILIVETAI N ACIOTTIOTN ATTOCTOAN KAl AfWwn
OeOOMEVWV, ETTIONG VA PETAPEPOVTAI TO OEQOMEVA XWPIC
AGON Kal e CWOTH CEIPA PETALU TOU OTPWHPATOC DIKTUOU
(network layer) kai Tou oTPWHATOC EQAPPOYNG
(application layer)

* OI TTEPICOOTEPEC OUYXPOVEC UTTNPETIEC 0TO AIADIKTUO
Baailovral ato TCP. 1 TO0 SMTP (port 25), 10
TTaAaIoTEPO (Kal uN-ac@aAeg) Telnet (port 23), 1o FTP kai
mo onuavTikoé To HTTP (port 80), yvwoTO WG UTTNPETIEC
World Wide Web (WWW - INaykoouiog 1aT16G).
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UDP & TCP

Source Port

Length

Data...

Figure 4-2 UDP: Datagram format

Destination Port

Checksum

o 1 2 3
0123456789 0122456789 |01234567 89 01234567489
Sourcs Port Destination Port
Sequence Mumber
Acknoadadoment Number
Crata Reservad ] A|P| R 5| F Wiralow
Orifzet R el s Y|
a3 E|H|T M| H
Chechzum Urgent Pointer
Optiors wls Paddira
Cata Byles

Figure 4-10 TCP: Segment format




TCP packet

TCP emkegalidba

+ Bits 0-3 4-9 10-15 16 - 31
0 Source Port Destination Port
Gupa MNpogheuang Supa Mpoopiguou
32 Sequence Number
ApiBpodc arkohouBicg
64 Acknowledgment Number
ApiBudc empBefaiwaonc
96 Data Offset Reserved Flags Window
Znuaieg MNopdBupo
128 Checksum Urgent Pointer
ABpolopa eAEyyoU Emeiyovra dedopéva
160 Options
Emhoyéc (Tpoaipenkéc)
Data
160/192+ Asdopéva
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AEITOUPYIO ATTOOTOANC TTOKETWV
TCP

* To TTPWTOKOAAO eAgyxou peTapopwy (TCP) eivai
connection oriented, onAadn N HETOPOPA OEOOUEVWV
yivetal yeow ouvéaong n oTroia oploBeTeiTal ATTO £va
onMa €vap¢ncg Kai Eva orfua TEAoUG 1] OI0KOTTNG.

‘Evapen - Tpipepng xeipaywia / 3-way handshake

* [piv va pootradnoel eva Tpoypappa-eAaTng (client)
va OUVvOEDE UE Evav EGUTTNPETNTH, O SErver TIPETTE
TTPWTA va OECUEVUOEI JIa BUpa Kal va TNV avoigel WOoTe va
OEXETAI OUVOEDEIG: AUTO KaAEiTal passive open. Otav
Yivel auTo, o client utropei va apxioel ouvéaon (actlve
open). Mo va Yivel yia ouvoean, yiveral pia "xeipayia®

QVAUECO OTA CUMMETEXOVTA PEPN, TO AeyOuevo three-way
handshake
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http://el.wikipedia.org/wiki/%CE%91%CF%81%CF%87%CE%B5%CE%AF%CE%BF:3-way-handshake.JPG
http://el.wikipedia.org/wiki/%CE%91%CF%81%CF%87%CE%B5%CE%AF%CE%BF:3-way-handshake.JPG

ETTiTred0 eapuoywv: FTP (rfc 959)

* Ymootnpllel iotomolnon ToUTOTNTOC
XProTN KAl TIEPLAYNON O€ KATAAOYOUC.
Erttonc trivial FTP (rfc 1350)

User

File
System

File
System

User
Interface
FTP
Server Commands User
Protocol protocol
intepreter intepreter
=i User data
data
transfer Dat transfer
ata module
module connection
Server-FTP User-FTP
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Entitedo epappoywv: email

« SMTP (rfc 821,822), MIME (rfc 2045,2049),
POP, IMAP

User
Agent

SMTP

Mail
Transfer
Agent

SMTP

Mail
Transfer
Agent

POP/
SMTP Mail | IMAP,
Transfer N

Agent Agent

SMTP

File 1/0
Mgfgf‘ege Offiine
Message

Store
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ETTiTed0 papuoywv:
O MayKOOWULOG LoTOG (Www)

URL (eviaio ExEan
TTPWTOKOAAO %
<= OleuBuvoeswv . T
TOPWV) 1/
CLIENT — ’ eR
(@UAAOMETPNTAC) HTTP (TrpwTOKOAAO
METASOONG) SERVER

e

HTML (yAwooa
B Hop@oTToinong
TTEPIEXOMEVOU)
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HTTP: HyperText Transfer Protocol

MpwTtokoAAO eTiikowvwviag petalu client and server
MpwtokoAAo emuunedouv edpappoywv tov WWW

e Client/Server model:

— Client: browser otéAvel attnua, AapBavel TEPLEXOULEVO KoLl
TO TtoPOUCLAlEL

— Server: AapBavel altpota Kol ovTomokplveTal

* To pwTtOokoAAo rieplAapPavel SLadpopeC UTNPECLEC
— Alyec oto HTTP 1.0 (RFC 1945, 1996)
— MNeploootepec oto HTTP 1.1 (RFC 2616, 1999)
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HTTP Reqguest format

GET /images/penguin.gif HTTP/1.0
User-Agent: Mozilla/0.9.4 (Linux 2.2.19)
Host: www.kernel.org

Accept: text/html, image/gif, image/jpeg
Accept-Encoding: gzip

Accept-Language: en

Accept-Charset: iso-8859-1,*,utf-8
Cookie: B=xh203jfsf; Y=3sdkfjej

<cr><If>

Ta pnvopata eivat og ASCIl (human-readable)
Carriage-return kat line-feed énAwvouv téA\o¢ twv headers
Ot Headers meplexouv npodoBeta otolxeia

(browser, OS, cookie information, etc.)
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HTTP Request

MéeBobot:

GET: avaktnon apxeiov (95% awtnuatwv)

HEAD: avaktnon petadsdbopevwy (ry., mod time)
POST: urtooAn debopevwv doppag

PUT: amoBnkevon emtocuvantopevou yypddou we URI
DELETE: dtaypadn mopou (resource)

LINK/UNLINK: povo oto 1.0, oxt mia oto 1.1

TRACE: http “echo” for debugging (v€éo oto 1.1)
CONNECT: used by proxies for tunneling (1.1)

OPTIONS: request for server/proxy options (1.1)
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HTTP Response

HTTP/1.0 200 OK

Server: Tux 2.0

Content-Type: image/gif
Content-Length: 43

Last-Modified: Fri, 15 Apr 1994 02:36:21 GMT
Expires: Wed, 20 Feb 2002 18:54:46 GMT
Date: Mon, 12 Nov 2001 14:29:48 GMT
Cache-Control: no-cache

Pragma: no-cache

Connection: close

Set-Cookie: PA=wefj2we0-jfjf

<cr><If>

<data follows...>

Mapopola kwdlkomoinon pe to Request (i.e., ASCII)
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TUTIOL QLTTIOKPLOEWV

1XX: Informational

100 Continue, 101 Switching Protocols

2XX: Success

200 OK, 206 Partial Content

3XX: Redirection

301 Moved Permanently, 304 Not Modified

4XX: Client error

400 Bad Request, 403 Forbidden, 404 Not Found
5XX: Server error

500 Internal Server Error, 503 Service Unavailable, 505
HTTP Version Not Supported
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URL

* AlevBuvon evog nopou tou SKTuou : <scheme>:<scheme-
specific name>

<scheme>://<user>:<password>@<host>:<port>/<path>;<para
ms>?<query>#<frag>

Napadetlypa:
http://hci.ece.upatras.gr/index.html
ftp://hermes.clab.ee.upatras.gr/pub/temp.zip

http://www.foo.com:8080/a/b/bar.html?
name=ron&uid=12344#partB
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[Tpoc ta mou Kiveltol To dLadilkTuo;

Web 1.0 Web 2.0

“‘the mostly read-only Web the widly read-write Web

It was thought that the next web
would be the Semantic Web,
instead Web 2.0 came along ...

250,000 sites 80,000,000 sites

But is it really a new Web? —

ge:e"fa ',eo H:cr.rc‘.-a e
crw.'e:'v: gem:a::g

LA LU LA L

fifd H.ﬂ‘ﬂ_ﬂmHF.":’.RJ!_W:HF

e AL LA AL LA

tiaitiasot fepithaa et

45 million global users 1 bilion+ giobal users
1996 2006
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Teloc Evotntac



Xpnuatodotnon

To apov ekmaldeuTLKO UALKO €XEL avarmtuxBel oto mAaiolo Tou
ekmaldeuTtikol £pyou tou dLbaokovta.

To £pyo «Avoikta Akadnpaika Madnuata oto Maveniotipo ABnvwv»

EXEL Xpnuatodotioel povo tnv avadlapopdwaon Tou eKotdEUTIKOU
UALKOU.

To €pyo vAomoleital oto rAaiolo tou Emxelpnotakou Mpoypappatod
«Ekmaiidevon kot Ata Blou Mabnon» kat cuyxpnpatodoteital amo tnv

Evpwmnaikn Evwon (Evpwmaiko Kowvwvikod Tapeio) ko oo eBvikoug
TTOPOUC.

* X

EMIXEIPHZIAKO [POIPAMMA
EKﬂAIAEYZH KAI AIA BIOY MAGHZH EZI-IA

E - upuvpnppn Vlﬂ mwv nvnmu{n

* *
* *
* *

* 4 *

YNOYPIFEIO MAIAEIAX KAl GPHIKEYMATAQON

Ei k6 K 6 Tapeis
SRR ASE RS Sees Me tn ouyxpnparodotnon tn¢ EAAGdag kat tn¢ Evpwmnaikiig Evwong
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2 NUELWLOTOL



>NUElwpa lotoplkovu Ekbooewv Epyou

To tapov €pyo amoteAel tnv €kdoon 1.0.
‘Exouv tponynOel oL katwOL ekbOOELC:

 'Exkboon 1.0 dtaBoiun edw.
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https://eclass.upatras.gr/modules/course_metadata/opencourses.php?fc=15

>NUElwpa Avadopag

Copyright MNavernotAuwo MNatpwyv, ABoupnc NikoAaog, MNaAloupadc BaoiAeLog,
Kouklag MxanA, Zyappumnog Kuplakoc. «Eloaywyrn otoug YoAoylotéc |,
Aiktua Yrtodoylotwv». Ekboon: 1.0. Natpa 2014. AtaBéotpo amo tn SIKTuaKN
SdlevBuvon:

https://eclass.upatras.gr/modules/course metadata/opencourses.php?fc=15
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https://eclass.upatras.gr/modules/course_metadata/opencourses.php?fc=15

>NUeLwpa Adelodotnonc

To tapov LALKO StatiBetal pe toug 0pouc tne adelac xpnong Creative Commons
Avadopd, Mn Eumnopikn Xprion Napopota Atavoun 4.0 [1] i} petayeveotepn, Alebvng
‘Exkboon. E&atpolvtal ta autoTeAn £pya Tpitwy m.X. pwtoypadiec, Staypappata
K.A.TT., TOL OTIOLOL EUTIEPLEXOVTOL OE QLUTO Kall Ta oTtoia avadEpovtal pall e Toug
OpPOUC XpPAONC Touc oTo «2Znueilwpa Xpriong Epywv Tpitwv».

©OEG)

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmnopwkn opiletal n xprnon:
e 10U Sev mep\aBAVEL AUECO 1) EUIECO OLKOVOULKO OPEAOG ATTO TNV XPrON TOU £PYOU, yLd
1o Slavopéa tou €pyou Kal adelodoyo

* 10U dev meplhapBavel otkovouki cuvaAayr wg tpolnoBeon yla tn xprnon f mpoofaocn
OTO £pYO

* 1ou Hev pooTopilel 0To SLavVoUEN TOU £pYyoU Kal adel0dOX0 EUUECO OLKOVOULKO OPEAOG
(rt.x. Stapnuioelg) amod tnv npoPfolr Tou €pyou o SLASLKTUAKO TOTIO

O dkatoUxo¢ pmopel va mapexel otov adelodoxo Eexwplotn adeLla va XpnNoLUOTIOLEL TO €pYO YL
EUTTOPLKN Xpron, epocov auto tou {ntnbeL.
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[1] http:/creativecommons.org/licenses/by-nc-sa/4.0/

Alatnpnon ZNUELWHATWY

Ornoladnmnote avamapoywyn N dSlaokeun Tou UALKOU Ba TtpeETmeL
va cupmephapBavet:

" 10 2nueiwpa Avadopadc

" 10 2nuelwpa Adelodotnong

= N 6nAwon Alathpnong ZNUELWUATWY

= 10 2nueiwpa Xpriong Epywv Tpitwv (edooov umdpxel)

noll e Ttouc cuvodEUOUEVOUC UTIEPOUVOECUOUC.
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>NUelwpa Xpnong Epywv Tpltwv

To Epyo auTO KAVEL Xprion Twv aKOAoUuBwv £pywv:

Ewkoveg/Zxnuata/Awaypappato/Dwrtoypodieg
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