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2TOXOL TOU paBnuotoc:

BaoLKEC EVVOLEC SIKTUWV

H €vvola tou Awadiktuou (Internet)

No yvwpioouv mwc Kol mote dnpiovpynonke

Na katovopdlouv TLC BAOCLKEC UTINPECLEC Kal TIC SUVATOTNTEC TOU

Na yvwploouv toug KivdUvoug amo thn XPrjon Twv UNNPECLWVY TOU
Sdtadktuou



[latt Alktua YItoAoyLlotwv;

Ertixelpnolokeg Epappoyeg
> M.x., €€ amootdoswc npooPaon os Baoelc SedopEvwy.

> E€olkovopnon XpnUATWY aro ToV KOTAUEPLOUO TIOpwV (research sharing)
> BeAtliwon alomotiag (reliability)

OwlakéC Edbappoyeg

Kiwvntol Xprjoteg
> MpooPaon os mAnpodoplec pEow KvnTou TnAePwvou ) dopntou
UTTOAOYLOTN.

ETLKOWVWVLOKO HECO

(@)



loTopLla TV OLKTU WV

To pwto diktuo Ppriayxtnke 1969

Juvedee 4 umoloyloteg (4Kbyte pviun)

50 Kbit/sec = Znuepa o pEoocg xpriotnc £xeL Stabsotpo 25Mbit
ARPANET

1972 > 20 UTTOAOYLOTEC

2020 = 610 UTTOAOYLOTEC



[TpoBANQ

©&Aoupe va Ktiooupe eva Siktuo to omolo
° @a Umopel va LEYOAWVEL O TTAYKOO LA KAk (emtekTaotpo - scalable).

° @a umopel va utootnpilel Eva eVPoC edpappoywy armo petadopd apxeiwv
(file transfer), tnAedidoken (teleconferencing), NAEKTPOVIKO EUTOPLO
(electronic commerce), ndrakec BLBAL0ONkec (digital libraries) ...

MwW¢ va KOTAVONOOUE €va TETOLO SLKTUO (UALKO KOl AOYLOULKO —
hardware and software);




XQPOKTNPLOTLKA OLKTU WV




ATTOLLTNOELC:
2 UVEKTIKOTNTA (connectivity)

Emikowvwvio petaél cuvolou umoAoyLloTtwyv

BOOIKEC SOULKEC LOVADEC
> Koupot
> Ymoloylotég (computers, hosts, servers), 6popoAoynteg (routers), petaywyeic (switches) kAm.
o ZeVEelC
© OHOOEOVIKEC, ACUPUATEC, OTITLKEG KATT.

o Inuelo mpog onueio (point-to-point) ) moAAamAng mpocBaonc (multiple access)

2 QQQQ )

2. NMEIO TTPOG aNUEIo




ATTOLLTNOELC:
Y UVEKTIKOTNTO (connectivity)

Alktua Kot Atadiktua

I N =
2
AUO0 1 TTEPICCOTEPOI GUVOEDEUEVOI AU0 N TTEPICOOTEPA CUVOEDEUEVA
KOMBOI dikTUQ



> UOTATLIKO TOU OIKTUOU

Components of
Computer Network

% g
s

https://www.javatpoint.com/computer-
network-introduction



NIC (National interface card)

To NIC eivat pla cuokeun nou fonBad Tov UTTOAOYLOTH VO ETILKOWVWVEL PLE
uLa AAAN cuokeun). H kapta Stacuvdeonc SIKTUOU TIEPLEXEL TLG
SdleuBuvoelg UALKOU, To TIPpwTOKOAAO eTtutedou olvdeong dedopevwy
xpnotpormolel avtn tn dtevBuvon yla va avoyvwpioel To cUoTNUA OTO
Slktuo, €101 WOoTE va petadEpeL Ta Sedopéva 6TOV CWOTO TIPOOPLOUO.

Yriapxouv duo tumot NIC: acuppuato kot evouppato NIC.

Acvppato NIC: OAot oL cuyxpovol popnTtol UTTOAOYLOTEC XPNOLUOTIOLOUV
1o acUppato NIC. 2to acUppato NIC, mpaypatomnoleitol cuvdeon

XPNOLLLOTIOLWVTOC TNV KEPOLLAL TTOU XPNOLUOTIOLEL TNV TEXVOAOoYLa
POOLOKU LATWV.

Evouppato NIC: Ta kaAwdia xpnotpornotoVv to evoUppato NIC yla Tt
pnetadopd Twv dedopEVWV HECW TOU PECOU.



Hub

To hub &ival pLa Kevtplk) cuokeur) Tou dlapolpadlel tn cuvdeon
SlktUou o€ TMOAAEC cuoKkeVEG. OTav 0 uTtoAoyLloTtig {nTta MAnpodopieg
aro €vav uTtoAoyLoth, oTEAVEL To aitnua oto Hub. To Hub Slavepet
QUTO TO ailtnua og 6Aou¢ Toucg SLaocuvdeSEUEVOUC UTIOAOYLOTEC.




Switches

To Switch elvat pla cuokeun SIKTUoU OV OpOOOTIOLEL OAEC TLC CUCKEUEC
HECW TOU OLKTUOU yLa va petadepel ta dedopeva oe AAAN CUOKEUN).

‘Eva Switch eivat kaAUtepog amod to Hub kaBwc dev petadidel to pavupa
HECW TOU OLKTUOU, ONAASA OTEAVEL TO LAVUOL OTN CUOKEUN OTNV ornola

ovAKeL. EMopEVWCE, UITOPOUE va TToUE OTL To Switch oTEAVEL TO pvupa
arnevBelac amo tnv nnyrn oTov TPOOPLOUO.

0)
DGS-108




KaAwoLa Kot cUVOECOL

To kaAwodLo eilval Eva peoo petadoonc mou petadidel Ta onpata
ETUKOWVWVLAC. YTIAPXOUV TPELC TUTIOL KOAWSLWV:

KaAwdlo ouveotpappevou evyouc (Twisted pair): Elval eva kaAwdio
vPnAnNc taxvtntac nov petadidel ta Sedopéva oe taxvtnta 1 Gbps n
TLEPLOOOTEPO.

Ouoaoviko kaAwdio (Coaxial cable): To opoaéoviko kaAwdlo potalet
e KaAwdlo eykataotaong tnAeopaonc. To opoaéoviko KaAwdlo ival
Lo aKPLBO armo to KAAWSLO CUVECTPAUUEVOU (EVYOUC, OAAA TTOPEXEL
vPnAnR TaxvTnTa petadoonc SedouEVWV.

KaAwdio onttikwv wvwv (Fibre optic): To kaAwdLo omtikwy vwv iva
gva KaAwdLo vPnAng taxvutntac ov petadidel ta dedouéva
XpnotLpornolwvtac deopec pwtoc. Mapexel vPnAn TaxvTnTa peETAdooNnC
dedopevwy o ouykplon pe aAAo kaAwdia. Eival o akplBo oe
oUyKpLon He AAAa KaAwdLa, EMOUEVWC eykaBiloTaTol o€ KUBEPVNTLKO



Types of enterprise network cables

Ehilelded twisbed pair (STP), unshiehded twisted pair (UTP), coaxial and fber optics make up the major types of network
cables. Some main difterences include the materinl used for wiring, protective layers, bandwidth and speeds.
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ApopoAoyntnc (Router)

2 TNV ETLOTA N uTtoAoylotwyv, SpopoAoyntn¢ (ayyA. router) eivat pia
NAEKTPOVLKA CUCKEUN N ortoia avaAapPavel TNV amooTtoArn Kot Anyn
TIOKETWY SeSOUEVWY PETOEY EVOC ) TIEPLOCOTEPWV OLOKOULOTWY, AAAWV
dpopoloyntwy Kot TEAATWY, KOTA LAKOC TIOAAATTAWY SIKTU WV
(6popoAoynon). H SpopoAoynon,dnAadn n dtadikaoia petadopag
dedopEvwy armo eva onpeio og Eval AANO ammoTeAEL KEVTPLKN AELTOUpYLA
Tou erunedou Siktuou, yivetal pe faon dtadopa KPLTpLoL KOl TEALKWE
eTAEyYETAL pia avapeoa og dtadopec mBaveg Stadpopec.

Ot 6popoAoynteg avrikouv oto eninedo 3 (layer 3) tou povtedou OSI
(Open Systems Interconnection), to eninedo diktvou (Network Layer).

KaBe SpopoAoyntrc XpPNOLLOTIOLEL EVal ) TTEPLOCOTEPA TIPWTOKOAAQL
dpopoAoynonc. Me Baon autad ta mpwTokoAAa o SpopoAoyntng
kKaBopilel moLog N moLot SLAKOULOTEC i SpopoAoyNTEC lval oL
KATAAANAOTEPOL KABE XPOVLIKN OTLYUN Kot SpOUOAOYEL Ta TTOKETAL

6860iévwv nioi auro()i.



XQPOKTNPLOTLKA router

Ol routers pLAoUV pe aAAouc router.

YuvdEouv Sladopetika diktua
Bplokouv to cuvtopotepo SpOLO HETOEL SUO KOUPWV

ALaA€youv 10 KOAUTEPO EVOAAOKTLKO LOVOTIATL O€ TEPLMTWON
TPOoPANUATWV

https://www.ciscopress.com/articles/article.asp?p=2756479&seqNum=4



Modem

To HOVTEU oUVOEEL TOV UTTOAOYLOTH 0TO SLASIKTUO HECW TNG
uTtdpxouvoac TNAEPWVIKAC YPOoUUAC. Eva povtep dev gival
EVOWUATWHEVO OTN UNTPLKH TTAAKETO TOU UTtoAoYLOTH. Eva HovTeu gival
EVaL EEXWPLOTO HEPOC OTNV LUTIOO0XN UTIOAOYLOTA Ttou BplokeTal otn
LLNTPLKA TTAOKETAL.




TormoAoyila OLKTUWV

AtavAou (bus)
Aoteplou (star)
AaktuAiou (ring)
Agvbdpou (tree)

MNANpwg cuvdedbepevn
(fully connected)

Mesh (mA€yua,
Bpoyxog)



TomoAoyta OLavAou

Bus, ethernet




TomoAoyila aotepLov (star)




TortoAoyia OakTUALlou (ring)




ToroAoyia devtpou (tree)




AmoltnoeLc: ATtodOTIKOC KATAULEPLOUOC
nopwv (resource sharing)

MoAuttAeéia pe Slaipeon xpovou
(Synchronous Time Division
Multiplexing)

MoAumtAeéia pe dlaipeon cuxvoTnTaC
(Frequency Division Multiplexing)

L1 / R1
—> —
>

gj e =

N

g/ Switch 1 8witc\<\2g

L3 R3




AmoltnoeLc: ATtodOTLKOC
KOTOEPLOMOC TIOPWV (resource
sharing)

2TaTloTikn moAumAetia (Statistical multiplexing)
o Katavoun xpovo-Sdlaotnudatwv (time slots) Baon tng {Ntnong

N
AN

’f




AmautnoeLc: Yrmootnpen
KOWWV UTTNPECLWV

KavaALa tou va propoUv Vol TApEXOUV UTTNPECLEC OTIWC
o Aglomiotn enkowvwvia (reliable communication)

> Emkowvwvia pe pkpn kabuotépnon (low delay)

To kavaAL KpUBeL TNV TTOAUTTAOKOTNTA TOU HLKTUOU OO TOUC

TIPOYPOLLUOTIOTEC
Host Host
Host Chann
plicatign

Host Host




Baowkol oplopol armodoTIKOTNTOC
(Performance)

Round Trip Time - RTT

EUpoc Zwvncg (bandwidth, throughput)
° Hz vs. bps

KaBuotépnon (latency or delay)
AntwAela makeTwv (packet loss)

AwakUpavon kaBuotépnonc (jitter)
Latency= Propagation + Transmission + Queue

Propagation = Distance / Speed of light
Transmission = Packet size / Bandwidth

Throughput = TransferSize / TransferTime



Tapadeyua 1

AUo uttoloyioTég BpiokovTal o€ ammooTacn 100Km. ooog xpovog xpeialeTal
yia Tn peradoon 1MB atrd Tov Eva otov Ao dedopévou OTI cuvdEovTal JE
Ceucn xwpnmikotnTag 100Mbps oTnv otToia NAEKTpOPAYVNTIKA KUUATA
Tagidevouv pe TaxutnTa 3x108 m/s

A B

al Nug

/




Tapadeypa 2

AUo uttoloyioTég BpiokovTal o€ ammooTacn 100Km. ooog xpovog xpeialeTal
yia Tn peradoon 1KB atrd tov €va otov AANo dedouévou OTI ouvdEovTal JE
Ceucn xwpnmikotnTag 100Mbps oTnv otToia NAEKTpOPAYVNTIKA KUUATA
Tacidevouyv pe TaxutnTa 3x108 m/s atencove _ .

atency= Propagation + Transmission +

A B Queue
Propagation = Distance / Speed of light

t. =0
0 Air
Nua
Transmission = Packet size / Bandwidth
t0 +tprqmmion
Throughput = TransferSize /
TransferTime
t,+RTT . -
TranferTime = RTT + TransferSize /

% e Fﬁ _ Bandwidth

o HRT




ATTOLLTNOELC:
Arnodotikotnta (Performance)

Fwvopevo kaBbuotépnong x EVpoc Zwvng (Delay x Bandwidth product)

° O aplOpocg twv dtadikwv Pndiwv (bits) mouv xwpouv pEca oto KAVAAL.
(Amount of data “in flight” or “in the pipe”)

Nopadeyua:

Delay

N |

-
Bandwidth J ( >




Movteda MeTaywync

Metaywyn KukAwpatoc (circuit switching)

> NMpwta egaodaliletal kat pokpateital (reserved) puoikr) cuvdeon petaty
OTTOOTOAEQ KOLL TTOPOANTTTN

° Metd Eekwva n petadoon Twv MAnpodopLwv

> To KUKAwWQ TIOU CUVOEEL TO AMOCTOAEQ KoL TTOPAARTITN XPNOLUOTIOLETOL
QTTOKAELOTIKA YLOL TNV ETILKOWVWViA TwVv dUO.

° Mn amodoTLkn xprion Twv MOPwV Tou SLKTUoU

Metaywyn MoakEtou (packet switching)

> Aev urtapxeL aneuBeiag ouvdeon PeTaty anootoAea kat tapaAnmen. O
OTTOOTOAEQC EEKLVA AUEOWC VO OTEAVEL TIANpOPOpPLEC.

o KaBe makEto «Bpiokel to Spopo tou» peoa oto Siktuo

[¢]

° AUOKOAN N MaPOXA EYYUNOEWV yla TNV TTOLOTNTO UTINPECLAG.

Ewkovikn) Metaywyn KukAwpatog (virtual circuit switching)



[TpwTtoKoAAO (protocol)

H Zupdwvia avapeoca o SU0 EMIKOWVWVOUVTA LEPT, W TIPOC TOV TPOTIO
LLE TOV oTtolo Ba MPOoXWPNOEL N ETILKOWVWVIAL.




TL elval Eva TIPWTOKOAAO;

[MpwWTOKOAAO avOpWTTWYV Kal dIKTUOU UTTOAOYIOTWYV

ExeTe Wpa;

—2:00

TCP connection

req
TCP connection
“"response
\
Get hﬁp://www.gwikurose-ross
files™
—




[TapadeLypo mMPWTOKOAAOU

http://uth.gr

http = HypetText Trasnfer Protocol
1) Zuvb€oou

2) Epwtnon (GET, POST, PUT, DELETE, HEAD)
° GET Intag va mapelg dedopéva (dtafalw pla oeAida)

© POST otéAvw otov web server dedopéva (€xw cupTAnpwoel pla doppa kot oteAvw ta Sedopéva
otov web server

° PUT eival to avtiotpodo tou GET (ypaye pia ceAida)
© DELETE Staypadel pla ogAida
© HEAD pou emotpedel TIG apXLkeG TTAnpodoples tnG oeAidac.

3) Antdvtnon
o Avtiyla oeAida pou bivel éva kwbLkod
o 403 bev £xw Sikaiwpa va dw tn oeAida
° 404 dev umapyeL autn n oeAida


http://uth.gr/

Movtelo lMehatn-EcumtnpeTntn
(Client-Server model)

Client

Client machine Server machine
Request
R
ﬁ Network i)
—
// - Rebly \\

Client process Server process




Movtelo Emikowvwvioc OUOTLULWY
KouBwv (Peer-to-peer
Communication)

OuoTIyol KOOI




TL Urmopet va aeL AaBog;

AABn oto puoiko enimedo (bit errors)

AntwAela mokeTwy €€ awtiac cupudopnong (congestion and buffer
overflow)

AntwAela {ev€swv N KOUBWV
MNoketa ptavouv otov HEKTN KaBuoTEpNUEVA
MakEta $TAvouv otov SEKTN KTOC oeLpac (out-of-order)

Karmolo¢ tpitog umtokAETTEL 1] TtapepuPBaivel otnv ouvdlaAlayr peTay
SU0 KOUBwWV.



H Opyavwon Tou AOYLOULKOU
TWV ALKKTU WV

Mot AOYOoUC Pelwong TNG TTOAUTTAOKOTNTOG Ta SLKTUOL KOPYOLVWVOUV» TLG
AeLtoupyiec Touc (= umtnpeoiec mov mapeyovtal o SUO dlepyaoieg mou
ETILKOWVWVOUV) o€ otpwpata N entineda (layers)

To kaBe eninedo avoalapBavel tTnv vAomoinon LEPOUC TWV UTINPECLWV
TIoU OaL TIPETIEL VAL TTAPEXOVTOL OTLC ETUKOVWVLIEC SESOUEVWY, KOlL TNV
ETUKOLVWVIO LE TA YELTOVIKA eTtieda (Ta omola Ye TN OEpA TOUC KAVOUV

akpLBwWC To LOLO yLa TLC SLKEC TOUC UTINPECLEC Kl TOL SLKAL TOUC YELTOVLKA
enimeda)



AlQoTpWHATWON

O XWPLOHOC TWV SLadLKACLWY KoL TWV

AELTOUPYLWV TTOU TIPETEL VA cUBOUV o€

Lo ETILKOWVWVia o€ emtimeda, AlI0CTPWHATWON
(Layering)

n avaBeon oe kABe eminedo evog
SLaKPLTOU POAOU YLAL XELPLOUO OAWV TWV

TIEPUTTWOEWV ETILKOLVWVLOLC



/\eLtoupylec TTou AToUtoUVTOL OTLG
Ertikowvwviec Aedopevwy —

‘EAeyyxoc ponc (flow control)
‘EAeyxoc cupdopnonc (congestion control)

Katatunon, petadoon, cuvapuoloynon (fragmentation, transmission,
reassembly)

MoAurAeéia — AmomoAumAe€ia (multiplexing — demultiplexing)

ApopoAoynon (routing)



Alemadec Kol YINpeOLEC
(Service Access Points)

H Aettoupyla kaBe emumedou ival va apeEYEL UTINPECLEC OTO
UTTEPKELEVO ETTTESO, XPNOLLOTIOLWVTOC TLC UTINPEGCLEC TTOU TOU TTOPEYEL
TO XoNAOTEpPO €Ttinedo

OLumnnpeotiec dlatiBevtal ota onpeia mpoofaong otnv unnpecia
(blemadec 1y service access point — SAP)

Mo va avtaAAaéouv SUo entimeda mMAnpodopleg, TIPETEL val EXEL
ocuppwvnOel Eva cUVOAO KOVOVWVY OXETLKA e TN Slemadr HECW TNG
orolag EMKOWVwWVOULV, Ttou adopolV Tov TPOTIO avTaAAaync Sedopevwy
Kall TAnpodopLwV EAEyYOU



APYLTEKTOVLKN ALKTUOU —
Movtelo avadopac OSI

Awtdon Awxthd
Xovdeong Xovdeong
Asedopévav Acdopévav




Ertimeda povteAou avadpopac
OSl/1

Duowko (Physical) i} emtinedo 1: Exel val KAVEL UE TO XPNOLLOTIOLOUUEVO
UALKO (TT.X., tpOTUTIA VLA TIPL{at cUVOECEWC, Lopdr) CNUATWY,
NAEKTPOUOYVNTLKA XOPOKTNPLOTIKA, KATL.).

Ze0€ewc Asbopevwy (Data Link) ) emtinmedo 2: Exel va kAvel pe to
nPOPANUa TNG petadopac SeSOUEVWY LETAED YELTOVIKWY KATA faon
uTtoAoylotwv. Edw ocupmeplAapBavetat kot n anaitnon ovixveUoEwWC
TUXOVTIWV opaApatwy, kKabBwc kot n opadomoinon byte mAnpodoplwv oe
nAaiowa (frames).

Awktuou (Network) i entinedo 3: H povada Stakvoupevng
nAnpodopilac o auto Tto enimedo ovopaletal makero (packet). To
enimedo auto aoyxoAeital pe TNV dSLakivnon MAKETWV HECW SIKTUOU WG
TOV TEALKO TIPOOPLOUO



Ertimeda povteAou avadpopac
OSl/2

Metadopag (Transport) 1} emtinedo 4: AuTO 10 eminmedo £XEL VoL KAVEL UE TNV
ETILKOWVWViO pLeTagl Slepyaolwv oL omolec Bpiokovtal o€ SLadopETIKOUC
UTTOAOYLOTEC. AUTO oNUOLVEL OTL TTPETEL va KAVEL TOAUTAEEN (multiplexing) ko
artontoAUntAeén (demultiplexing) twv SlakVoUpEVWY TTOKETWV.

2uvadou (Session) 1 emntirtedo 5: To emimedo autod £xeL va KAVEL pe TNV dnpoupyla,
Slaxeiplon Kol TEPUATIONO CUVOOOU PETOEL OITOOTOAEQ KOl TTOLP AN TITN.

Napouciaoewc (Presentation) nj eninedo 6: Auto to eninedo aoxoAsital pe tnv
Kwowkomoinon/amokwdikomoinon dedopevwy petafL SUO UTTOAOYLOTWYV OL OTtoloL
HUmopouv va eival dtadopetikol peTaEy Touc.

Edappoyng (Application) rj emtinedo 7: To enimedo autd aoyxoAeital pe tnv
ETUKOWVWVIO LETAEL SLEPYOOLWV TIOU TIPOEPYOVTOAL ATIO SIKTUOKEC EPOPUOYEC TTOU
XPNOLUOTIOLOUV APECA OL ATTAOL XPAOTEC, KOLL CUVETIWC LLE T avTioToLya
NMPWTOKOAAQ eTtLKOWVWVLAC. .., To SMTP yia e-mail, to HTTP yia tov MaykoopuLo
loto (World Wide Web), KA.



H otolBo MPpWTOKOAA WY TOU
Internet (Internet protocol stack)

» EpapuoyrC: UtooTApLEn SIKTUAKWY EGAPHLOYWV

P v——
» FTP, SMTP, HTTP { applicatio
» Metadopdc (transport): petadopd Sedopévwy AN
(segments) amno kopBo os kOUPo ‘rr'anspor"r
»TCP, UDP
» Aiktuo: Spopolodynon twv Sedopevoypadnudatwy (IP hetwork

datagrams) oo tnv mnyn otov MPoopLopo
» MpwtokoAla yia IP routing

link
»30v8eon () Zevén): petadopd SeSopévwy pHeTOED %
VELTOVIKWYV OTOLXELWV SLKTUOU hvsical
» PPP, Ethernet physica

» Duoko: bits “oto kKaAwdLo”



[Latt Eruteda;

Katapeplopog tou ToAUTTAOKOU TIPOBANATOC OE LLKPOTEPQ, TILO OTTA
npofAnuata.

o KaBe eninedo elval umeBUVO YL TNV AVTLUETWTILON KATIOWWV TIPOBANUATWY TTOU
Hrtopet va mpokuouv.

KaBe enimedo kpUBeL TNV MOAUTTAOKOTNTO TOU ATIO TA UTTOAOLTA ETtimMES A KOl
TOUC XPNOTEC.

KaAUtepn doun amoteAovpevn amno noAAd otoxeia (modular).

> Mua koiwvouUpyla urtnpeoia pmopet va bAomolnBet petatpenovtac Lovo Eva eninmedo
(otpwpa).



Mapadeypa Ponc Mnvupuatwv
LETOEU 2TPWHATWV
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Movtelo Avadopac:
OSI (Open System Interconnection)

Layer Name of unit
exchanged —

. Application protocol .
Application [s------------ oo »| Application | APDU
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Movtelo OSI

Quoko otpwpa (Physical Layer)

o Metadoon akatépyootwv bits (0 3 1) amod Tov anmooTtoAéa oTtov SEKTN.

YTpwpa Zevénc Asbopévwy (Data Link Layer)
o Tepayilel ta dedopéva o mAaiola dSedopevwy (frames)

o EruBeBatwvel 0tL n emikovwvia tou Quotkol oTPWHATOC ival aglomiotn
(MAaiola emaAnBevong -acknowledgement frames)

> Avixvevon kot emdlopBwon AaBwv (Error detection and correction).
> 'EAeyxog ponc (flow control).



Movtelo OSI

Ytpwpoa Atktuou (Network Layer)
° ApopoAOynon MOKETWV
> EAgyxoG ouudopnong
> 'Ekdoon Aoyaplacpwv (billing)

Ytpwpa Metadopac (Transport Layer)
o Tepoxilel T LNVUPOTO OE ULKPOTEPEC LOVADEG

(¢]

EriBeBatwvel 0Tl OAeC oL povadeg pTtavouv oTto AAAO AKPO Kol
ETIOVO.OUVOPHOAOYEL TO HAVU QL.

(¢]

MoAumAeia cuvbEéoswv/oupuwy (steams)

(¢]

Yrinpeoieg petadopac makeETwy amno akpo o akpo (end-to-end). (m.x.,
aéloniotn petadopd Sedopevwy otov SEKTN).

‘EAeyxoc oupdopnonc (congestion) kal pong MAKETWY

(¢]



Movtelo OSI

2Tpwia 2uvodou (Session Layer)
° Amokatdotaon cuvodwv PeTaél dtadpopwv punxavwy (sessions)

> Alaxeipton okutdAnc (token management)
° JUYXPOVLIOUOC (synchronization)

Ytpwpa MNapouciaonc (Presentation Layer)
> Kwdikomoinon dedopévwy

>tpwpa Epappoyn (Application Layer)
o JupBatotnta petall epappoywv



TCP/IP




OwoyeveLla mpwTtokOAMwy TCP/IP

MIME

BGP FTP | |HTTP | | SMTP | |TELNET| | SNMP

TCP UDP

ICMP | | IGMP | | OSPF | | RSVP

1P
BGP = Border Gateway Protocol O5SPF = Open Shortest Path First
FTP = File Transter Protocol RSVP = Resource ReserVation Protocol
HTTF = Hypertext Transfer Protocol SMTFE = Simple Mail Transfer Protocol
ICMP = Internet Control Message Protocol SNMP = Simple Network Management Protocol
IGMP = Internet Group Management Protocol  TCP = Transmission Control Protocol
1P = Internet Protocol UDP = User Datagram Protocol
MIME = Multi-Purpose Internet Mail Extension




Katnyoplomolnon AKTU WV
AtréoTtaon Mepioxn Mapadeiyua
ETTECEPYACTWYV uAoTroinong
1m TETPAYWVIKO PETPO | MPOOWTTIKA UTTOAOYIOTIKG
ouoThuaTta (personal network)
10m Awpario
100m KTipIo Tommka AikTua
(Local Area Networks)
1Km 2 UUTTAEY A KTIPIWV
10Km [1OAN MntpotroAiTiko Aiktuo (Metropolitan
Network)
100Km Xwpa AikTuo Eupeiag MNMeploxng
1000Km ‘Hrreipog (Wide Area Network)
10,000Km MAavATNg To AiadikTuo (The Internet)




Texvoloyia PuBuog petadoong Andotaon kaAuvyng Edappoyeg o€

6edopévwv KLWVNTEC
OUOKEUE
106, 212, 424, ~20cm Nout

ko 848 kbps
9.6, 40, kol ~30m Nout

100 Kbps

Bluetooth Low [l\Y|efel3 ~30m Nau
Energy

Zigbhee 20, 40, ko ~100 m Nou

250 Kbps
11 Mbps, 54 Mbps, ~200m Nat

600 Mbps, 1300 Mbps,
Kot 6.9 Gbps
10 Mbps ~300 m Oxt

100 bps upload, MoAelg 3-10 Km, Now
600 bps download YrouBpog 50 Km
144-400 kbps E¢aptatal, péxpt 35 Km Nat

1 Gbps (cuvriBwg E€aptatat, péxpt 35 Km Now
100Mbps)

1-10 Gbps (BewpnTikod 2Km Noat
- oplo) -



MNTPOTOALTLKO ALKTUO
(Metropolitan Network)

B B B B 373 B 373 &
Junction T T T T
box ~—a
EETEE EETEE EETEE EETEE
EETEE EETEE EETEE EETEE




Atktuo Eupetac MNeploxnc
(Wide Area Network)

YT110dIiKTUO ApopoAoynTrg
(subnet) (router)

5

Host

LAN




To Movtelo tou Ao dUKTLOU




Sites

https://sites.google.com/site/eisagogestadiktyaypologistonl/home

DNS



https://sites.google.com/site/eisagogestadiktyaypologiston1/home
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