!'_ TnAepwvia

Wnpiakn ouvdpounTIKN YPAHUMN



Eicaywyn

s O ouvOpouNTIKOC BPOXOC £XEI MOAU HEYAAUTEPO EUPOC
(wvnc ano o1l xpelaleTal n napadooiakn ThAEPpwVia
(POTS)

= OI neplopiopoi Tou eupouc (wvne oTo onua ewvng 300-
3400 Hz npogpyovTal ano Tov TPONo uUAoNoinonc Twv

TEPUATIOUWY OTNV NAEUPA TOU KEVTPOU KABwWC Kal TIC
avaykec noAunAe€iac oTa ocuoTnuaTa NETadoong

» To gupoc (wvnc TwV dINAAYWYWV €ival KaTa rnoAu
LEYAAUTEPO

= 270 ISDN €xoupe au@idpoun yneiakn HeTadoon PeE pubuo
160 kpbs

= 270 PCM gxoupe wneiakn peradoon Pe pubuo 2 Mbps



DSL (Digital Subscriber Line)

= TexvoAoyia yia Tn HeETadoon YnPpIiakwyv OEOOUEVWV
Navw ano anAec ouvOPOUNTIKEC YPAUUEC HE NAPAAANAN
xpnon TnAepwviac (POTS, ISDN)



KivnTpa via yngiakn npoofaon

& H avaykn yia npoopacn peyainc TaxutnTac oTo

Internet

= Ta TI’L WVIKA JOVTEW NAPEXOUV MOAU XapnAouc pubuouc
(56 k

= Ta KaAwdIaka HOVTEW £xouV NpoPAnNuaTa Aerroupyiag yia
usya)\ouq apibuouc xpno-rwv

= DSL eniTpenel puBpoug ano 160 kb/s pexpr 100 Mb/s
oTnv kabodo avaloya Pe TNV TEXVO)\OYICI

= 2TV ADSL petadidovTal ynepiaka dedopeva aTo
OUVOPOUNTIKO BPOXO OE CUXVOTNTEG NEPA AMO AUTEG

Yia Th (P(l)VI’]



EEEAIEN TNG wngiakng npooBaong

= Meow avaloyikng Gpwvnc
= 2UVOEON ME povTen otn (wvn ewvng (onwc V.90)
= Aev anaitouvTal aAAayec oTo TNAEPWVIKO JIKTUO
= Meow ISDN
= 27N 2B+D Baoikn npooBacn
= 2TaBepOC pubuoC 64 n 128 kb/s
= AnaiTeitTal avafadbuion TV YnPIakwy KEVTPWV
= Meow diayxwpiotn (POTS splitter)
= O diaxwpiotnc emtpensl Ouo dlaUuAoOUC va yia PpwVn Kal Eva
yia DSL

= Anaiteital emnAeov €E0NAICUOC, aA\a OxI avapabuion Twv
TNAEPWVIKWV KEVTPWV



2UVTOMO 10TOPIKO (1)

B 1985 Ta Bell Labs avanTuooouv Tnv TEXVIKN
dlapopPpwonc opboywviac NoAUnAeEiac ouxvoTnTac
(OFDM- Orthogonal Frequency Division Multiplexing)
WOTE VA YIVEI EPIKTN N Lpg(PICIKI’] HETAdoOoN Navw ano
TOUG MapadoaoIakoug OUVOPOUNTIKOUG BPOXOUG HE
OKOMO TNV Napoxn wn@Iakwv Unnpeciwv Kal
e101KOTEPA Video-on-demand (VOD)



2UVTOMO I0TOPIKO (2)

B 1990 O1 TNAEPWVIKEG ETAIPEIEG EEKIVROAV TNV
£yKATAOTAON UWNANG TAXUTNTAG WNPIAKWV
ouvopounTIKwy ypappwyv (HDSL — High Speed Digital
Subscriber Line ) yia va npooQEPOUV UNNPECIEG
avTioTolxeg Twv E1/T1 (1. 544?2 048 Mb/s) o¢
HIOBWEVEG YPAUMEG XWPIG TNV napepBo)\n
enavaannTwyv

= ApXIKQ YIa dIaCUVOEDT) HIKPWV TNAEPWVIKWV KEVTPWVY Kal

OTN OUVEXEIA YIa d1aouvdeon OAOEVA Kal HIKPOTEPWV
enlxslpnoswv

= [a 0IKIaKOUG NEAATEG MPOWBEITAI N ACUUMETPN WNPIAKN
ouvOpOMNTIKN ypaupn (Asymmetric Digital Subscriber Line -
ADSL) o€ avTiBeon pe Tn cuppeTpikn HDSL



2UVTOWO 10TOPIKO (3)

= 1993 AfioAoynon Tpiwv TEXVIKWV diapoppwonc yia ADSL:
QAM, DMT kai CAP

= 1994 IdpueTal To DSL Forum (http://www.dslforum.org)

= 1995 NewTepioTeg apyxifouv va BAenouv 1o ADSL w¢ 1O
LECO YIa Napoxn ypnyopoTepnc npoofaocnc ato diadikTuo

= 1998 H Texvikn diakpitwv noAu-tovwv (Discrete Multi-
Tone) uloBeTeiTal anod OAOUC TOUC KOTAOKEUAOTEC
oUp@wva Pe 1o npotuno ANSI T1.413 - issue 2 o€
avtifeon pe TNV dilapopPwon NAAToUC/ paonc Xwpic
pepov (Carrierless Amplitude/Phase - CAP) nou
eykaTaAsinerai



http://www.dslforum.org/

2UVTOMO I0TOPIKO (4)

= 1998 H ITU-T napayel Tn ouotacon G.991.1 yia HDSL

= 1999 H ITU-T napayel 1ic ouoTtaoceic G.992.1 (G.full:
8M/640k) ka1 G.992.2 (G.lite: 1.5M/512k) yia ADSL

= 2001 H ITU-T napayel Tn ouotaon G.991.2 yia SHDSL

= 2001 O apiBuoc Twv cuvdpounTwyv DSL avepxetal o€ 18.7
EKATOMMUPIA NAYKOOUIWC



2UVTOWO 10TOPIKO (5)

2002 H ITU-T oAokAnpwvel Ta npotuna G.992.3 kai
G.992.4 yia ADSL2

2003 EkdideTal To npotuno G.992.5 yia ADSL2+ (pexpr 24
Mbps o€ ypappec pnkouc 1.5 km)

2003 O apleuoq TWV ouvépounT(ov DSL avepyeTal o€ 30
EKATOUMUPIA NAYKOOUIWC

2004 Eykpiveral To npoTtuno G.993.2 Tou VDSL2 ue
TayxutnTec 100 Mbps

2004 O apleuoq TWV ouvépounT(ov DSL avepyeTal o€ 97
EKATOUMUPIA NAYKOOUIWC

20050 aplepoq TWV ouvépopnTcov DSL avepyetal o 139
EKATOUHUPIA NAYKOOMIWC



Naykoopia digioduon

D5SL Regional Share

31 December 2005 Mnyn: DSL Forum

Asig P acific
21%

5 & SE Asia
20%

Cther Europe

E wopean Union
2%

34%

Motk America T otal
16%

Middle East and Africa Latin & erica
2% e



[MapaAAayec xDSL

= 'Evac opoc pe noAAec napaAiayec (xDSL)
= ADSL — Asymmetric DSL
= HDSL — High bit-rate DSL
= SHDSL — Symmetric HDSL
= VDSL — Very high speed DSL



ADSL

s [Tpoo@epel dIaPoPETIKEC TaXUTNTEC avodou Kal
kabodou

= EmiTpenel Tn peradoon pwvnc kal dEOOUEVWY UWNANC
TaxuTNTAc TAUTOXPOVA NAVW ano TIC UNAPXOUTEC
TNAEPWVIKEC YPAUMEC

= KaAn yia npocoBaon oto Internet kar epappoyec onou
N TaxuTtnTa kabodou €ival o onuavTikn, onwc,
video-on-demand.

= [lpoTunonoinuevn oupyPpwva Pe Tn cuotaon G.992.1
T™nC ITU-T ITU



ADSL

= TaxutnTta kabodou 1.5 Mbps pexpl 8 Mbps
= TaxutnTa avodou 16 kbps pexpr 640 kbps

= BeAnvekec
= 5400 m — 1.544 Mbps
= 4800 m — 2.048 Mbps
= 3600 m —6.312 Mbps
= 2400 m — 8.448 Mbps




ADSL2

= H ADSL2 1n¢ ouoTaoncg G.992.3 npoBAEnel
dIayvwaoTIKA, £Eoikovounon IoxUoC, HOPPOMnoinNon
(pAOPATOC I0XUOC Kal £XEl EAAPPWC KAAUTEPEC
€NIOOTEIC

= TaxutnTa kabodou pexpl 12 Mbps

= TayxutnTa avodou pexpl 1 Mbps

s BeAnvekec

= 2500 m



ADSL2+

= H ADSL2+ Tnc ouoTtaonc G.992.5 unoatnpilel
OINAACIEC TAXUTNTEC OE OXETIKA HIKPOUC
ouvOPONUNTIKOUC BPOXOUC

= TaxutnTa kabodou PeEXPI 24 Mbps
= TaxutnTa avodou pexpl 3,5 Mbps
s BeAnvekec

= 1500 m




HDSL

= [10 CUPPETPIKEC UMNPEDIEC JE TAXUTNTA HEXPI
2.3 Mbps kar oTIic U0 KaTEUBUVOEIC.
= AlaBeoiun o€ 1.5 2.3 Mbps
= Aev napexel TNAEPwvia
= Xpnoigonolei 1, 2 n 3 (euyapia XaAkou
= [1IpoTUunonoinuevn ano ETSI kair ITU

= OIKOVOIKN avTikaTaoTaon Twv napadociakwy T1
A E1



SHDSL

= Ynootnpidel puBuouc ano 192 kbps pexpr 5.7
Mbps
= AcIToupyei o€ eva (eUyoC oUPUATWV
= VIO HEYAAUTEPEC aNooTACEIC anaiTouvTal duo (euyn

= [.x. enTuyxavel Taxutnta 1.2 Mbps os anootaon 7 km
ue duo (euyn ouppaTwy 26 AWG

= H SHDSL enituyxavel nepinou 20% kaAuTepn
KaAuyn o€ oxeon ME NAAAIOTEPEC CUPUETPIKEC DSL

= [1pokaAel pikpOTEPN dlapwvia YE aA\a cuoTnHaTaA
pueradoonc aTo 010 KaAwdIo



SHDSL

s KataA\nAn Kupiwc yia €Taipikouc NEAATEC

= KataAAnAn yia epapuoyec nou anaiTouv
UWYNAEC TaXUTNTEC avoOOou

s Aev JETAPEPEI AVaNOYIKN PWVI), OMWC
LUNOPOUV va XPnNoIonoinBouV TEXVIKEC
NAKETONOINKEVNC WNPIAKNS PWVNC

= [lpoTUNONOINUEVN CUNPWVA PE TNV CUCTACN
G.991.2 Tnc ITU, yvwotn ka1 w¢ G.shdsl,



VDSL (Very high bit rate DSL)

s Mexpl 52 Mbps o€ HIKpEC aNOOTACEIC

= [1.X. 0€ BpOYouC ano onTikN Jovada dIKTUOU HEXP!
TO ONITI

= O1 ypaupec VDSL Eekivouv ano Touc unaibpioug
KaTaveUNTEC Ol onoiol 6a cuvdeovTal OTO TOMIKO
KEVTPO HE OMTIKEC IVEC
= XpNOIUO YIa BIOUNXAVIKEC NEPIOXEC
= Mnopei va unooTnpi&éEl CUPPETPIKN AEITOUPYIa

= Kupiwc yia napoxn unnpeciwv BIivTeo




VDSL

= TaxuTnTa kabodou:
= 13 Mbps pexpt 52 Mbps (acuppeTpn)
= 6.5 Mbps pexpl 26 Mbps (CUMMETPIKN)
« TaxuTnTa avodou:
= 3.2 Mbps pexpi 6.5 Mbps (acuppeTpn)
= iON PE TNV TAXUTNTA KaBOdoU (CUPMETPIKN)
s BeAnvekec
«= 1500 m—-12.96 M
« 1000 m—-25.92 M

300 m—-51.84 M

OpS
bps (aocup.) N 12.96 Mbps (ocuyp.)

bps (acup.) i 25.92 Mbps (oup.)



VDSL2 (second generation VDSL)

= H ouograon G.993.2 kaBopidel 8 Npo@IA yia Hia
NOIKIAIa EpapUoywV:

= Mexpi 100 Mb/s OUPETPIKR HETAdOON O€ BPOXOUG
uexpl 100 m (xpnoigonoiwvTtac eupoc (wvnc 30 MHz)

= ZUMPETPIKOI puBpoi 10-30 Mb/s ag Bpoxoug Hikpou
unkouc (xpnaoiponoiwvTac eupoc (wvnc 12 MHz

= AOUpHETPN AeiToupyia He puBuoug kaBodou 10-40Mb/s
o€ Bpoxoug ano 1km pexpt 3km (XpnoiponolwvTag
gupoc (wvnc 8.5 MHz)

= H VDSL2 nepiAapPavel Ta NEPICOOTEPA AMO TA
nponyusvcl XCIpCIKTr]pIOTIKCI TNC ADSL2

= H oxeon puBuou anootaonc Tng VDSL2 gival kaAuTepn
TNG VDSL



AsiToupyia Tnc DSL

= TO (pAOPAa ouyxvoTNTWV XwpileTal o€ dUO N Tpid
avioa JEpN
= TO JEYAAUTEPO HEPOC XPNOILOMOIEITAl VIA TNV
ueradoaon Kivnonc kabodou (ano To dIKTUO)
= TO HIKPOTEPO YIa Kivnon avodou (Npoc To JIKTUO)



i Opyavwaon Tou pAacuaToq

= Kavahl pwvnc (PSTN)

= KavaAia dedopevwyv
= 2€ XWPIOTEC NEPIOYXEC CUXVOTNTWV
= 2€ EMIKAAUNTOUEVEC NEPIOXEC TUXVOTNTWV
(ME XpNoN aKUPWTWV NXOUG)




i Opyavwaon Tou pAacuaToq

Bi - directional <:>




i SuyvoTNTEC ADSL METAd00NC

= POTS - Plain Old Telephone Service
= Upstream
= Downstream

Amplitude

' POTS Upstream Downstream

AREE

|

Frequency (Hz)



XWPIOTEC TTEPIOXEC OUXVOTATWYV
(Frequency Division Multiplexing)

=2} =250 1M kH
(a) Freguency division multiplexing

POTS  Upsiean ETTIKQAUTITOUEVEG TTEPIOXEG
(Xpon aKUpWTWY NXOUG)

0 0 25 Yariahle 1OEND Kk Hr
Echo
cancellation

(b Echo cancellation




AiaBeon gaopuartoc yia DMT

Xwpic ISDN | |_avodog | KaB0BOC |
Me 2B1Q ISDN | avodog | k6030 |
Me 4B3T ISDN avodog | kaB0d0g |
N E E E:':
T v v
2 |8 8 -
ApiBLOG d | 10 |20 50 100 150 200 250
(PEPOVTOS Pilot
POTS T = (= (H andoTaon Twv PepOVTwWV gival 4.3125 kHz (cuvolikd 256 pépovTa) |
2BIQISDN  le—sp| |~ : . , I
Q o | depov JuxvoTnTa Znuaacia |
4B3T ISDN  |[¢=———p 0 0 Hz DC (dev xpnoiyonolsital yia dedouEvVa)
I 5 25 kHz TO KATWTATO OpIo Yyia dedopeva avodou |
| 8 80 kHz  'Opio yia 2B1Q ISDN |
| 28 120 kHz  'Opio yia 4B3T ISDN |
| 32 138 kHz  TO pEYaAUTEPO KATWTEPO OpIO YIa dedoPEVA avodou
TUNoI K®OIKA YPAPHAC 64 276 kHz  MIAOTOC (dev Xpnoiyonolsital yia dedoPEVQ) |
| 256 1104 kHz Nyqvist (8ev xpnoiponoicital yia dedopeva) |



[MakeTonoINUEVN pwVvn

= H peradoon nakeTonoinuevnc Gwvnc Yiveral
neow TNC kavaAiwv dsdopevwyv DSL

= H nakeTonoinuevn pwvn dev JETAPEPETAI AMNO
TO PSTN

dwvn Kkai
dedopeva

>uxvoTnTeg DSL —



‘L >uvABnc ulonoinon xDSL

TnAepwviko Kevtpo

Msmyooyéag
L ANONaKpUCOEV
Lo)—8 I: il
n

H{EiE

1010101 | POTS
Etaipiko . W | IE l— TuvOpouNTIKOC]
dikTuO, ISP W =_a : Bpoxog

Splitter /

TeyvoAovia rMoouBaornc: gUVYOEE] TOY YOF|UTr OTO

TAAEDWYIKO KEVTOO LIE AMIEDWLEYD KUKAWLIC




‘L YAonoinon VDSL

HiEE|n
HiEE|n
HiEE|n
][] SONET McI)DdSeLm g

[ ] |
P — O E < 52 MB /1 —
'%gl | | 2 MB > 4

AikTUO
OeOONEVWV

Tepaoriec TayUTTeEC, A0n0rn orricoU OLruoy

NnoouBaonc ge guyoudoLO Lg UTIADYoOYT YAKO,
Maodicauwrn) ToU TAASMWYIKOU KEYTOOU,




‘L YAonoinon ADSL

TnAepwviko Kevtpo

Rikruo

IKTUO
v

8 Mbps >

/

ANONAKPUGHEVN
Oeon

AiKTUO
ODOUEVWV

Splitter MDF

< 640 kbps




OcpaTa PpuUOIKOU OTPWHATOC

= H DSL ennpealeral ano Tnv anooracn

= TO OnNua anooPeveral ocnUavTika Aoyw Tng
XWPNTIKOTNTAC TOU BpOXou

= H 1oxUc peTadoonc nepiopiletal ano tn dladpwvia
(cross-talk) kai Tic napepBoAec (interference)

= [MapepBolec eppavidovral Aoyw ouvunap&nc e AAAEC

DSL oT0 010 KaAwdI10 N aAAeC TexvoAoyieg (Nn.X.,
E1/T1)

= H katavaAwon 1oxuoc oto DSLAM pnopei va
anoTeAeosl NpoBAnua, cuvnbwc <1 watt ava ypapun



i Alapwvia (Crosstalk)
m| Mr
S UVBPOUNTAC ['DSL DSLAM

= H 1oxUc TOu CNUATOC NPOC Ta KATW €ival JMEYIOTN oTNV NAEUPa
Tou DSLAM kal eAaxioTn oTnv NAEUpda TOU GUVOPONNT

= H 1oxUc TOu CNPAToC NPOC Ta avw €ival JEyIoTn oTnV NAEUpa
TOU GuvOpounTn Kal eAaxioTn otnVv nAcupa Tou DSLAM

» Eav autd Ta onpaTa kataAapBavouv d1apopeTIKEC (WVEC
ouxvoTnTwVv Ogv 6a unapéel diapwvia, aAiwc Ba napeuBalel To
£va To aA\o




Aoupuperpn DSL (ADSL)

= O ouvOpouNTIKOC eEoNAICUOC d1aTIBsTal O€
NoAAEC napaAhayeg
= [eupa Ethernet, cuvnBwCc yia oiIKiIakouc NeEAATEC
= ApopoAoynTnc Ethernet, ouvnBwC yia HIKPEC
EMNIYXEIPNOEIC
= [oIKIAIG PXITEKTOVIKWV

= Xpnon PPP navw ano Ethernet (PPPOE) | navw
ano ATM

= 2TATIKN N QUVAMIKN ekxwpnon dieuBuvoewv IP




‘L ApyITeKTOVIKH) ADSL

ATU-R

-
=

XAAKIVOC
BPOXOG

L@
ATU-R

DSLA

TnAepwVIkO
KEVTPO

" AikTuo ATM/
Frame Relay

v ISP

©

& ISP

©

{

— Corporate
'EAeyxoc
npoofaaong
Eupulwvikd lNapoxo
dIKTUO nePIEXOpEVOU




OpoAoyia ADSL

= ATU-C: ADSL Transmission Unit, Central

= MovTeu oTO onueio TepuaTiopou ADSL 0To TNAEPWVIKO
KEVTPO

s ATU-R: ADSL Transmission Unit, Remote
= MovTey oTn ouvdpounTikn eykataotaon (CPE)

= DSLAM: DSL Access Multiplexer

= 2TOIXEIO OTO TNAEPWVIKO KEVTPO OMOU CUYKEVTPWVOVTAI
noAAec ouvdeoelc ADSL o eva kUkAwpua (backhaul, trunk)

= To DSLAM nepiexel ATU-C

= BBRAS: BroadBand Remote Access Server
= TeppaTilel TIC Aoyikec ouvdeoelic ADSL oTo oTpwua 2



* Opohoyia ADSL

| - repeater |

] Switch or — _
MOVdaﬁ multiplexer 1 repeater J _
ADSL | L Local loop

S S |

l = CO: Central office
= MDF: Main distribution frame — ekei kataAnyouv ol GuvOPOUNTIKOI

ATU-C Bpoxol

= LT: Line termination — n.x. Tou povtey DSL
= repeater: enavaAnnTng
= local loop: dinAaywyog peta&u CO and CP



* Opohoyia ADSL

| repeater J
Switch or —_—— —
multiplexer | repeater J _
Local loop
l = CP: Customers premises

= TE: Terminal equipment - PC ] TnA€pwvo
= NT: Network terminal — povrep DSL

= NID: Network interface device —o ouvdpounTIKOC €E0NAICUOC OTO
diaypappa Bpiokeral OEIG anod To onuEio auTo Kal 0 E0NAITUOC
TOU TNAEMIKOIVWVIAKOU (POPEA ApIOTEPA



[MoAunAekTnc npooPacnc DSL
i (DSLAM)

s To DSLAM GUYKEVTPWVEI NOAANEC YPAUMEC
= TepuaTilel Touc Bpoyouc (ATU-C)
« E€ayel Ta nAaioia Tou oTpwPATOoC 2
« ATM ouvnBwc, Ethernet, 1 Frame relay
= 2UvaBpoilel Ta dEdOUEVA OTPWHATOC 2 ano
noAAouc cuvdpounTeC o€ KUkAwua (backhaul
trunk)

= 2UVNOBWC TO oTOIXEIa ouvaBpoionc eival Ta PVC Tou
ATM




Mapakapywn dedopevwv ADSL

TNAEPWVIKO KEVTPO

-

L2/L3 Engine

POTS
Splitter ADSL

p—"
I

T

[lapoxoil
NEPIEXOUEVOU

rOlS
Lp itter ADSL

XAAKIvoc Bpoxoc



AlakonTnc ATM

s XelpileTal Ta kukAwpaTta PVC petaéu

= TV DSLAM Kai

= TNG Bupac onou napadideral kivhon IP otov CLEC
» O1 diakonTec ATM oxnuaTi(ouv dIKTUO

= O1 ouvdeoeic pnopouv va napadobouv oe
onoiovonnoTte CLEC



BBRAS

s O eupulwVvikoc €EUNNPETNTNC ANOUAKPUCHEVNC
npoopaonc TeppaTiel TO OTPWHA 2
= PVC Tou ATM (ouvnBwc)
= PPP navw ano Ethernet
= PPP navw ano ATM

= Alaxeipi(eTal TOUC CUVOPOUNTEC
= Xpnoiponoiei RADIUS

= 'EAeyxo TQUTOTNTAC XPNOTWV

= Anodidel dieubuvaoelg IP

= AIapBpwaon unnpeciwv



i PPP over ATM

L2TP Tunnel

DSLAM  BBRAS %
; PPP/ATM S_§._.I-@

ATU-R
AAA DNS/DHCP |
Server  Server

PPP/LZTP

= Baoikeg ASIToupyieg NAPEXOVTAl HECW IBIOTATWY TWV
KaBIEPWHEVWV nprOKo)\)\(ov PPP/L2TP, onwc:

= [ioTonoinon TautoTnTag (PAP, CHAP, kAn)

= AuTO-01apBpwaon Layer 3 (DHCP, DNS, kAn)

= EmAoyn noAAanAwv npoopiopwv (noANanAec ouvodol PPP)
= KpunTtoypapnon



2TPWUATA

= Quoiko oTpwpua DSL
= ATM

= PPP

s IP




Asynchronous Transfer Mode
(ATM)

= [1poTuno dskaeTiac 1980 yia TNV ApXITEKTOVIKN TOU B-
ISDN (Broadband Integrated Service Digital Network

= YynAec TaxutnTec (155Mbps €wc 622 Mbps kal avw
= XTOXOC: evorioinuevn (oAokAnpwuevn), an’ akon o’
aKon Lerapopd Qwvric, BIvieo, OEO0UEVWY
« peTaywyn “kehiwv” (cells - nakera oTabepou
LUNKOUC) XpNOILONOIWVTAC VONTA KUKAWUATA




‘L Kehid ATM

dwvn

Aedopéva

Bivreo BE =] Kehia




NonTa KukAwpaTa kal 01adpopec

Virtual Channels (VC)
ATM Physical Link

Virtual Path (VP) B —— /
Virtual Channel Connection (VCC) —_——
E3
DC-— Virtual Path (VP)

i i Virtual Channels (VC)

Connection ldentifier =




MeTaywyn VP kai VC

VC Switch

| VCI 2

VCI 1

VP Switch Jell

Port 2




>Tpwua ATM

= Ta kehiad ATM peTagepovTal Nnavw oTo PUOIKO
oTpwua DSL
= 2UvNBwc diaTiBeTal eva povadiko PVC
VPI=0/VCI=35
= UBR 1] VBR-nrt peow AALS

= AuvaTtoTnTa via noAAa PVC
= AlapopeTikO QoS ava PVC



2Tpwua PPP

= PPP over Ethernet
= [10 0IKIOKOUC N MIKPOUC NEAATEC
= TeppaTilel oto PC n oTnV OIKIAKN NUAN
= O TepUaATIKOC €€onAIoPOC ouUVNOWC €ival Hia yepupa
= AlaAeiToupyia pe eunnpetntn AAA oTOV
BBRAS

= Ekxwpnon dieubuvoswyv IP
= EniAuon ovopaTtwv pe DNS
= Xpewon peow RADIUS



TeppaTiopoc PPP

= To PPPoE npoopilovtav va teppartiosl oo PC
= 2E€ PEPIKEC MEPINTWOEIC Eival akOun aAndeia
= [1poodiopilel eva povadiko PC

= [ToAAG PC onuaivouv noAanAec ouvodouc PPPoE
oTo 1010 ATM PVC Tou Bpoxou DSL

= OI OIKIGKEC NMUAEC kai o1 dpopoAoynTec DSL 10
Tpononoinoav
= XelpilovTal Tov TEPUATIONO PPPOE
= [liow Touc kpuBovTal noAAa PC



2Tpwua IP

= To oTpwua IP yepupwvel Tov TEpUATIKO EEONAICUO ME
TO PoP IP
= To PC evBulakwvel naketa IP oTto PPP
= To ADSL povtey evBulakwvel Ta nAaioia PPP o AAL5/ATM
= MeTadoon peow Tou dIkTUOU ATM
= O BBRAS c€ayel Ta nakera IP and ATM kai PPP

= O BBRAS petexel oto OikTuo IP Tou napoyou (ISP)

= 2TO PovTeAo XovOpiknc (wholesale) diaBsonc unnpeoiwy
oTpwpaToc 3 o BBRAS avnkel oTo napoxo npooBacng

= 2TO PHOVTEAO XOVOPIKNG O1aB£0NC UNNPECIWY OTPWHATOC 2 O
BBRAS avnkel aTov neAatn XovopIikng



TeppaTiopoc kivnonc IP os
* unnpeoia DSL
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