!'_ TnAepwvia

Wnpiakn ouvdpounTIKN YPAHUMN



Eicaywyn

= O ouvdpouNTIKOC BPOXOC £XEI MOAU LEYAAUTEPO
eupoc (wvnc ano ot XpeialeTal n napadooiakn
TnAepwvia (POTS)
= OI neplopiopoi Tou eupouc (wvne oTo onua ewvne 300-
3400 Hz npogpyovTal ano Tov TPONo uAonoinonc Twv
TEPUATIOUWY OTNV NAEUPA TOU KEVTPOU KABWC Kal TIG
avaykec noAunAe€iac oTa ocuoTnUaTa NETAd0oNC
= TO €Upoc (wvnc Twv dINAAYWYWV €ival KaTa NoAu
LEYAAUTEPO
= 270 ISDN £xoupe augidpoun wneplakn yetadoon He
puBuo 160 kpbs
= 270 PCM gxoupe wneiakn peradoon Pe pubuo 2 Mbps



i DSL (Digital Subscriber Line)

= Texvoloyia yia Tn HeTadoon YnPpiakwyv OEOOUEVWV
nava ano anAec ouvOPOUNTIKEC YPAUMEC HE
napaAnAn xpnon TnAepwviac (POTS, ISDN)



i SUVTOMO 10TOPIKO (1)

1985 Ta Bell Labs avantuooouv Tnv TEXVIKN SIAUOPPWONG
opBoywviag noAunAegiag ouxvornrag (OFDM- Orthogonal
Frequency Division Multlplexmg% WOTE VA YIVEI EPIKT N WNnPIakn
HETAd00N Navw ano Toug Napadociakoug CUVOPOUNTIKOUG
BPOX0oUG pE OKONO TNV NApPOXN WNPIAKWV UMNPECIWV Kal
e101k0TEPA video-on-demand (VOD

1990 O1 TNAEPWVIKEG ETCIIgEIEC Eekivnoav TNV eyKkaTaoTaor uwnAng
TaXUTNTAG YnPIaKwV ouvOpopunTIKwV ypaupwyv (HDSL — High
Speed Digital Subscriber Line ) yia va npoo@EpouV UMNPECIES
avrtioTolxeg Twv E1/T1 (1.544/2.048 Mb/s) o€ HIOBwWUEVEG YPAHEG
XWPIC TNV NapeUBoAn snava)\nnTa)v
= ApXIKa yia dIaoUVOED HIKPWV TNAEPWVIKWY KEVTPWV KAl OTN CUVEXEID YIa
6|C|0uv680r| OAOEVa KAl PIKPOTEPWV snlxapnoswv

= [1a oIKIaKoUG NEAATEG NPOWBEITAI N ACUPHETPN WYNPIAKr GUVOPOUNTIKN
ypauun (Asymmetric Digital Subscriber Line - ADSL) o€ avTtiBeon pe Tnv

ouppEeTpIkn HDSL



i SUVTOMO 10TOPIKO (2)

1993 A&loAoynon Tpiwv TEXVIKWV dlapoppwaong yia ADSL: QAM,
DMT kai CAP

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

1995 Nszsplmsq apxifouv va BAEnouv To ADSL w¢ To PYETO VI
napoxn ypnyopotepnc npooBaonc oto d1adikTuo

1998 H Texvikn diakpiTwv noAu-Ttovwv (Discrete Multi-Tone)
UI0OTEITal anod OAOUC TOUC KATAOKEUAOTEC OUNPWVA HE TO
npotuno ANSI T1.413 - issue 2 o€ avTiBeon Pe TNV dIaPOpPwon
nAaTouc/paonc xwpic pepov( Carrierless Amplitude/Phase - CAP)
Nou eykaTaAsineTai



http://www.dslforum.org/

i >UVTOUO 10TOPIKO (3)

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

= 1999 H ITU-T napayel Tic ouoTaceic G.992.1 (G.full: 8M/640k) kal
G.992.2 (G.lite: 1.5M/512k) yia ADSL

= 2001 O apiBuog Twv cuvdpopnTwv DSL avepxeTal oe 18.7 ekaTtoppupia
NAYKOOMIwC

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

= 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+ (pexpl 24 Mbps o€
YPAUHEC unkoucg 1.5 km)

= 2003 O apiBpog Twv cuvdpounTwv DSL avepxeral o 30 ekaToppupia
NAYKOOMiwG

= 2004 Eykpiveral To npoTuno G.993.2 Tou VDSL2 pe Taxutntec 100 Mbps

= 2004 O apiBpog Twv cuvdpopnTwv DSL avepxeTal o 97 ekaToppupia
NAyKOOMiwG



i NapaAhayéc xDSL

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



i ADSL

Mpoogpepel dIaPOPETIKEC TAXUTNTEC avodou Kal kabodou
Eanpsnsl N |J€TCI§OO'I’] (po)vr]q Kal ©£00OPEVWV UYNANC TCIXUTF]TCIC
TQUTOXPOVA NAvw ano TIC UNAPXOUOEC TNAEPWVIKEC YPANMEC

KaAn yia npooBaon oto Internet kar epappoyec onou n TaxutnTa
kabodou €ival nio onuavTikn, onwc, video-on-demand.

MpoTunonoinuevn cupgwva Pe Tn ouotaon G.992.1 tng ITU-T ITU

H ADSL2 Tn¢ ouoTaonc G.992.3 npoPAenel diayvwoTika,
g€olkovounon 10xU0C, Hopgponoinan pAacuaToc I0XU0G Kal EXEI
eEANAPPWC KAAUTEPEC ENIOOTEIC

H ADSL2+ tnc cuotaong G.992.5 unootnpilel dINAGcIEC TaXUTNTEC O€
OXETIKA HIKPOUG OUVOPOUNTIKOUG BpOXOUG



i ADSL

axutnTa kabodou 1.5 Mbps pexpr 8 Mbps
= Tayxutnta avodou 16 kbps pexpr 640 kbps

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




i ADSL?2

= TaxutnTta kabodou pexpl 12 Mbps
= TayxutnTa avodou pexpl 1 Mbps
s BeAnvekec

= 2500 m



i ADSL2 +

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

= 1500 m



i HDSL

= [10 CUUPETPIKEC UNNPEDIEC JE TAXUTNTA
uexp! 2.3 Mbps kai oTIc dUo KaTeEUBUVOEIC.
= AiaBeoiun og 1.5 i1 2.3 Mbps
= AEv napexel TNAEPwVIa
= Xpnoigonolei 1, 2 n 3 (euyapia XaAkou
= [MpoTunonoinuevo ano ETSI kai ITU

= OIKOVOUIKN avTIKaTaoTaon Twv napadooiakwyV
T1 R E1



SHDSL

= YnooTnpidel puepoﬂjq ano 192 kbps LEXp! 5.7 Mbps

= AeIToupyei o€ £va (elyog CUPHATWV, AAAA YIa HEYAAUTEPEG ANOOTACEIG
anairouvTal dUo Csuyr]

= [l.x. emiTuyxavel TaxutnTa 1.2 Mbps o€ anoéoTtacn 7 km pe duo (euyn
oupuaTwyv 26 AWG

= H SHDSL enituyxavel nepinou 20% kaAUTepn KAAUWN OE OXEON ME
NaAalOTEPEC ouuusTpmeq DSL

= [lpokaAei HIKPOTEPN dlapuwvia Je AAAa cuoThpaTa PETadoaong oTo idIo
KaAwdlo

= KataAAnAn yia epapuoyec nou anaitouv UYPnAEC TaxuTnTEG avodou

= Agv PETAPEPEI AVAAOYIKN WV, OHWG HNOPOUV vVa Xpnaolponoinéouv
TEXVIKEC MAKETOMNOINKEVNC WNPIAKNS QWVNC

= KataMnAn kuping yia ETAIPIKOUG ns)\c'lTeq

= [lpoTunonoinyevn cupgwva pe Tnv ouoraon G.991.2 Tng ITUY,
yvwoTn Kal w¢ G.shdsl,



i VDSL (Very high bit rate DSL)

= Méexpi 52 Mbps o€ LIKPEC anOOTACEIC

= .. O BpOYXOUC ano onTIKN Hovada JIKTUOU PEXPI TO
OniTI

= O1 ypappec VDSL Eekivouv ano Touc unaibpiouc
KATAvEUNTEC 01 onoiol 8a cuvdEOVTAl GTO TOMIKO
KEVTPO HE OMTIKEC IVEC
= XPNOIYO YIa BIOUNXAVIKEC NEPIOXEC
= Mnopei va unooTnpi&el CUPPETPIKN AEITOUpYId

= Kupiwg yia napoxn unnpeciwv BIvTeo



i VDSL

= TaxutnTa kabodou:
= 13 Mbps pexpl 52 Mbps (acUPETPN)
= 6.5 Mbps pExpl 26 Mbps (CUMPETPIKN)
= TaxuTnTa avoodou:
= 3.2 Mbps pexpi 6.5 Mbps (acuppeTpn)
= 10N ME TNV TaXUTNTA KABOdOU (CUUKETPIKN)
= BeAnvekec
«= 1500 m-12.96 M
= 1000 m—-25.92 M

300 m - 51.84 M

DpS
bps (acup.) N 12.96 Mbps (oup.)

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



i VDSL2 (second generation VDSL)

= H ouoTtaon G.993.2 kaBopilel 8 npo@iA yia pia noikiAia
£PApPUOYWV:

Mexpl 100 Mb/s 0U|J|J€TpIKI1 LETAdoon o€ Bpoxouc pexp! 100 m
(xpnoiponolwvTac eupoc (wvng 30 MHz)

> UMMETPIKOI puBpoi 10-30 Mb/s o€ BpOXOUC MIKPOU HUNKOUC
(xpnoiponolwvTac eupog {wvng 12 MHz)

AoUpPETPN AsiToupyia pe pubuouc kabodou 10-40Mb/s og Bpoxouc
ano 1km pexpr 3km (xpnoiponoiwvTac eupoc (wvng 8.5 MHz)

To VDSL2 nepiAapfavel Ta NnEPICOOTEPA ANO TA NPONYUEVA
XapakTnploTika Tou ADSL2

H oxeon pubuou andotaonc Tou VDSL2 eival kaAUuTepn Tou VDSL



‘L Naykoopia disioduon

DSL Regions G2 05 DSL Forum

EU Total
33%

Asia-Pacific Total
24%

South and East Cther Europe Total

19% Total
16%

Middlfa East and Latin America Total
Africa Total 4%

2%



[Maykoopia dieicduon

Source: DSL Forum

Region Total Broadband| DSL subscribers DSL as "% of | Other Broadband bmad?;-;?-:dr as %

Q02 2005 Q02 2005 Total |total Broadband) Q02 2005 Total of total
broadband

Asia-Pacific 40,613,395 27,088,587 66.70% 13,524,808 33.30%
Other Europe 3,602,474 2014074 5591% 1,588,400 44 09%
Latin America 5,258,830 4 364 569 83.00% 894 261 17.00%
Middle East and Africa 2,212 466 1,760,242 79.56% 452 224 20.44%
North America 44 287,940 18,850,581 42 56% 25,437,359 57.44%
South and East Asia 32,868,500 22,331,500 67.94% 10,537,000 32.06%
EU Total 47 501,671 38,485,655 81.02% 9.016,016 18.98%
Global Total 176,345,276 114,895,208 65.15% 61,450,068 34.85%




i KivnTpa yia wnoiakh npdoBaon

= H avaykn yia npboBacn usyc'l)\nc, TayxutnTac oto Internet
= Ta TNAEPWVIKA |JOVT€|J NapEXouV NoAU xapnAouc puBuouc (56 kb/s)
= Ta kaAwdlaka HOVTeY £xouv npoPAnuata Asrroupyiag yia peyaloug
aplepou XpNoTWV
= DSL enitpenel puBpouc ano 160 kb/s pexpr 100 Mb/s otnv kabodo
avaloya pE TNV TexvoAoyia
= 2TnVv ADSL peradidovral yngpiaka dedopEvVa 0TO CUVOPOUNTIKO
BpOX0 0€ OUXVOTNTEC NEPA AMO AUTEC YIA TN PWVN



i EEENIEN TNG wnPIakng npdoBaong

= Meow avaloyikng ewvng
= 2UVvOeon pe povTen otn {wvn pwvnc (onwc V.90)
= Aev anairouvTal aAAayeC oTo THAEPWVIKO OIKTUO
= Meow ISDN
= 27N 2B+D Baoikn npocfaon
= 2TaBEPOC pubuOC 64 1 128 kb/s
= Anaiteital avafadpion TwV YnPIakwy KEVTPWV
= Méeow diaxwpiotn (POTS splitter)
n Osélaxooplo-rr']q enTpenel OUO dIAUAOUG €va YIa QwVr) Kal £va yia
DSL

= Anaiteital eninAeov €€onNAICPOC, aAAa ox1 avapBabuion Twv
TNAEPWVIKWV KEVTPWV



i AeiIToupyia Tou DSL

= TO (paopa ouxvoTnTWV Xwpiletal o€ duo N
Tpia avioa Pepn
= TO HEYAAUTEPO MEPOC XPNOILOMNOIEITAI YIa
TNV peTadoon kivnone kabodou (ano To
OIKTUO)
= TO HIKPOTEPO YIa Kivnon avodou (npoc To
OIKTUO)




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




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) |



* MakeTonoINPEVN PVA

= H peTadoon nakeTonoinUevNc pwvne yiveral
HEOW TNC KavaAiwv dedopevwv DSL

= H nakeTonoinuevn gwvn dev PeETAPEPETAI
ano 1o PSTN

dwvn Kkai
dedopeva

>uxvoTnTeg DSL —



i O¢uaTa QUOIKOU OTPWUATOC

= To DSL ennpealeTal ano Tnv anooracn

= TO ONpa anooBeEVETAl GNHAVTIKA AOY® TNG
XWPNTIKOTNTAC TOU BpOoXou

= H 10XUG peTadoong neplopideTal ano Tn diapwvia
(cross-talk) kal TiIc napeppPoAec (interference)

= [apepPolec epgavidovral Aoyw ocuvunapénc Je
aMa DSL oTo ié)PIO KaAwdIO 1] AANEC TEXVO oytcl,q
(n.x., E1/T1)

= H kaTavaiwon 1oxuog oto DSLAM pnopei va
anoTeAeoel npoBAnua, ouvnbwg <1 watt ava
YPAuuN



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




‘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




i AoUppueTpo DSL (ADSL)

= TUMonoINueEvVo

= O ouvdpouNnTIKOC £E0NAICHOC dIaTIOETAI GE MOAAEC
napal\ayeg

= [eQupa Ethernet, ouvnBwC¢ yia oIKIaKOUC NEAATEC

= ApopoloynTnc Ethernet, cuvnBwc yia PIKPEC
ENIXEIPNOEIC

= [1OIKINIQ QpPXITEKTOVIKWV

= Xpnon PPP navw ano Ethernet (PPPoE) i navw ano
ATM

= 2TaTIKN N duvapikn ekxwpnon dleubuvoswy 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

= MoOvTeY 0TO onueio TepUaTioyou ADSL 0To TNAEPWVIKO KEVTPO
= ATU-R: ADSL Transmission Unit, Remote

= MovTey otn ouvdpounTikn eykataotaon (CPE)
= DSLAM: DSL Access Multiplexer

= 2TOIXEIO OTO TNAEPWVIKO KEVTPO OMOU OUYKEVTPWVOVTAI MOANEC
ouvdeoelg ADSL og eva kukAwpa (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



[ToAunAEKTNC NpooPaonc
i (DSLAM)

s To DSLAM OUYKEVTPWVEI MOANEC YPAUUEC
= TepuaTilel Touc Bpoxouc (ATU-C)
« E€ayel Ta nAaioia Tou oTpwPATOC 2
=« ATM ouvnBwc, Ethernet, n Frame relay

= 2uvaBpoilel Ta dedOPEVA OTPWHUATOC 2 ano
noAAouc¢ cuvdpounTeC o kKukAwpa (backhaul
trunk)

= 2UVNBwWC TO oTOoIXEIa cuvaBpoionc ival Ta PVC
ToUu ATM




Mapakapywn dedopevwv ADSL

TNAEPWVIKO KEVTPO

-

L2/L3 Engine

POTS
Splitter ADSL

p—"
I

T

[lapoxoil
NEPIEXOUEVOU

rOlS
Lp itter ADSL

XAAKIvoc Bpoxoc



i AiakonTne ATM

= XelpileTal Ta kKukAwpaTta PVC peTaéu
= TV DSLAM Kai

= TNG Bupac onou napadideral kivnon IP oTov
CLEC

= O1 diakonTec ATM oxnuaTidouv dIiKTUO

= O1 ouvdeoeic pnopouv va napadobouv oe
onolovdnmnote CLEC



i BBRAS

s O eupulwVviKOC eEUNNPETNTNC ANOPAKPUOMEVNC
npoopaonc TepuaTiel To OTPWHA 2
= PVC Tou ATM (ouvnBwc)
= PPP navw ano Ethernet
= PPP navw ano ATM

= AlaxeipileTal TOUGC CUVOPOUNTEC
= Xpnoiponolei RADIUS

= 'EAgyyo TQUTOTNTAC XPNOTWV

= Anodidel dieubuvoelc IP

= AIapBpwaon unNnPeCIwV



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



i >TpOUATA

= Puoiko oTpwpa DSL
= ATM

| PPP

s IP




Asynchronous Transfer Mode

i (ATM)

= [MpoTuno dskaeTiac 1980 yia TNV ApXITEKTOVIKN
Tou B-ISDN (Broadband Integrated Service
Digital Network

= YWnAec TaxutnTeC (155Mbps ewc 622 Mbps kal avw
s XTOXOC: &voroinuevn (oAokAnpwuevn), an’ akon
o’ akon LHETAPopa wvnc, BIvieo, OEO0LEVWYV
« 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




i STpwpa ATM

= Ta kehNid ATM peTagepovTal Navw oTo
(puUOIKO oTpwpa DSL
= 2UvNOwc diaTiBeTal eva povadiko PVC
VPI=0/VCI=35
= UBR 1} VBR-nrt péow AAL5
= AuvaTtoTnTa yia noAAa PVC
= AlagopeTiko QoS ava PVC



i >Tpwua PPP

= PPP over Ethernet

= [a oIKIakoUG N PIKPOUC NEAATEC

= TepuaTilel oto PC 1 oTnVv oIKiakn rnuAn

= O TepUaTIKOC £E0NAICUOC oUVNBWC €ival Pia yepupa
= AlaAeiToupyia pe e€unnpetnTtn AAA otov BBRAS

= Ekxwpnon disubuvoswv IP

= EniAuon ovopdaTtwv pe DNS

= Xpewon peow RADIUS



i TepuaTiopoc PPP

= To PPPoE npoopilovtav va tepuartiosl oto PC
= 2€ UEPIKEC NEPINTWOEIC Eival akOUn aAnbeia
= Mpoadiopilel eva povadiko PC
= [oAAG PC onuaivouv noAAanAec ouvodouc PPPoE oTo
1010 ATM PVC Tou Bpoxou DSL
= O1 OIKIaKeC NMUAeC kai ol dpopoAoynTtec DSL To
Tpononoinoav
= XelpiCovTal Tov TEPUATIONO PPPOE
= MMiow Touc kpuBovTal noAAa PC



i >Tpwua IP

= To oTpwpa IP yepupwvel Tov TEPUATIKO €EONAIOUO UE
TO PoP IP
= To PC evOulakwvel nakera IP oto PPP
= To ADSL povTtep evOulakwvel Ta nAaiola PPP og AAL5/ATM
= MeTadoon NEOW Tou dIkTUOU ATM
= O BBRAS €&ayel Ta nakera IP and ATM kai PPP

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

= 2TO HovTeAO XovOpiknc (wholesale) d1aBsong unnpeoiwv
oTpwuaToc 3 o BBRAS avikel 0To napoxo npoofaonc

= 2TO PHOVTEAO XOVOPIKNG O1A0£0NC UNNPECIWYV OTPWHUATOC 2 O
BBRAS avnkel aTov NEAATN XOVOPIKNC
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