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Nedia MAaiciou SONET (1)

e Framing: A1, A2 = 11110110 00101000

v ZnuatodoTei povoonuavta Tnv vapén nAaiciou STS-1, dev
avadiaraoosrai (scrambled)

v Al, A2 bytes Bpiokovtal o€ kaBe STS-1 nAaioio evog ouvOeTOU
STS-N nAaigiou

 Parity: B1 (SOH), B2 (LOH), B3 (POH) bytes
v 'EAgyxoc aptiac iooTiuiac (even-parity check) os kdOs nAaioio
STS-1, uyera tnv avadidraén (scrambling)

v bit interleaving: bit i avTIOTOIXEI OTOV EAEYXO I00TILIAC TWV i-
o0TWV bit kGBs STS-1 byte
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Nedia NMAaiciou SONET (Ill)

e Pointers H1, H2, H3

v H1, H2 deixyvouv oTo onueio ekkivnong Tou SPE evToc Tou
nAaiociou (npwto POH byte)

v H3 xpnoiuyonoieital yia OTIKN n apvnTikn euBuypduuion

v ErmiTpensral oto SPE va €xei ueraBAntn 6son ueoa orto rAaioio
(dynamic alignment)

« OAM: bytes D1-D3 (SOH), D4-D12 (LOH)
v Baoiko nAgovektnua tou SONET

v Znuara yia ouveyepoug, ouvTipnon, diaxeipion (alarms,
maintenance, administration)

v Ta id1a npwTokoAAa epapuolovral 0Ta oTpWHATA TUNUATOC KAl
ypauung
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Nedia MNAaiciou SONET (1V)

e APS: K1, K2
v automatic protection switching protocol
v XpnaiyonolgiTal yia Tnv avavnwn UeTA ano o@diua
v Xpnaoiuonolgital ano TiI¢ oUoKeUueg SONET yia Tn UeTaywyn

AeiToupyiac UETA&U d1IaPOPETIKWV OMNTIKWV IVWV O TOMOAOYIEG
dakTuAiwv (SONET rings)

e MNpoékTaon nAnpoopiag o enopeva nAaioia: H4 deixvel
ENEKTAON TNG NAnpoPopiag o enoleva SPEs (n.X. ATM
cells, IP packets)
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ATtrotuTTwon TG NMAnpogopiag XpRotn cTo
MNAaicio

e O1 YpapMEG TOU 3IKTUOU SONET peTaEpouv nAnpogopia
TWV XpNOT®OV
v KaT’enekTaaon ol «pdkeAor» LETAQOPAC auTrc TNG nAnpopopiag
(SPE) npéner va ouyxpovidovtal o< €ninedo rnAaioiou (frame
synchronous) e Tn pon nAnpo@opiac Tou XpnoTn Kai ox! UE
10 OikTUO SONET TOU napoxou TNG Unnpeciag
e AIGQOPEG PACNG MNOPEI Va EPPAvICTOUV KATA TV
NoAUNAeEN PopTinV S1IAPOPETIKOV NEAATOV

e AUoON: Ta SPE dev subuypappilovTal HE TNV ApPXN EVOG
nAaiciou SONET
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ATtrotuTTwon TG NMAnpogopiag XpRotn cTo
MNAaicio
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LOH ] SPE
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ST8-1
frame
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Avuvara Nepiexoépeva NMAaiciwv SONET

Virtual Tributaries (VTs): channelized 64 Kbps DS-0s
e AOUYXpOVEeG pogG DS-3: adounta DS-3 nAaioia
e ATM cells: SONET wg péco peTadoong Tou B-ISDN

e Packet over SONET (POS): onolo3NNOTE NAKETO OCTPOHATOG
3 (aAAa kuping npoBAEneTal yia 1o IP)
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Virtual Tributaries (VTs)
e Ta VT napgExouv cUuuBATOTNTA HE TOUG NPOYEVECTEPOUG
PUBHOUG «T» TNG IEpapxiag PDH

e Zuxva {eU&eic SONET/SDH peTtapépouv channelized DS-0s
(kavaliia wvng)

e Qg «KavaAia pWVAG>» HNOPEI va vooUvTdl Kdl POEG
nakeTov IP

e Mia por DS-0 d&v £Xel kKapia QAIVOHEVIKR diapopa HE Eva
KavaAl pwvnG yia Eévav napoxo dikTuUou
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Virtual Tributary Groups (VTG)

KaOe SPE Jiaipeital akpiBwg o€ 7 VTGs
e KaOe VTG kataAappavel 12 oTtiAeg, nroi1 108 bytes

e O1 unoAoineg 2 otnAeg (30, 59) ayvoouvTal (dsv
HeETa@Epouv Sedopéva)

e byte-interleaved VTGs péoca o€ €éva SPE
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VTGs péoca ot éva SPE

&6 columns for SPE information

VTG VTG 2 VTGT
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Aopni VTG

e Ta VTG dUvavTal va PpEPOUV EVAV EK TOV ENOHEVWV 4
TUNWV VTs:

1. VT1.5 -> DS-1 transport (1.544 Mbps)
2. VT2 -> E-1 transport (2.048 Mbps)

3. VT3 -> DS-1C transport (3.152 Mbps)
4. VT6 -> DS-2 transport (6.312 Mbps)

e KaOe VTG pnopei va pEpel Hovo €va Tuno VT

e KaOe éva anod Ta 7 VTGs evog SPE pnopei va QpEpel
31apopeTIKO TUNO VT (av kai onavia Xpnoidnolgital ornv
npagn)
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To SONET wg ®uciké Zrpwpa tou ATM

To ATM npoBAéneTal va AsIToupyeEi an’suBeiag navw and
onTika TnAenikoivoviakd kavaAia (Raw cell transport)

v Eioaywyn kevav keAiwv (idle cell insertion) yia anodeousuon
ToU puBuou uetadoong Tnc nAnpoopiac (cell rate decoupling)

v Kauia nAsovaouarikn nAnpo@opia kai evOuAdkwaon
(npoBAEneTal anod Touc Unxaviouous Tou oTpwuHaToc ATM - cell
delineation)

v AAAG Ta keAia ATM dev unopei va 1a eneepyaocTei 0 Napoxog
TOoU OIKTUOU WG UETO LUETAPOPAC nAnpopopiag
eAgyxou/ouvtnpnong (OAM)

EvaAAakTika Direct cell mapping: ATM cells péoa os SPE
nAaiciov SONET

v Kauia nAsovaouarikn nAnpo@opia oro SPE népav Tou POH

v To nAaioio SONET xpnaoiuonoieital yia OAM
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Direct cell mapping
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LOH
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To SONET wg ®uciké Zrpwpa AikTiwv Metaywynig
NakéTtwyv

e Oa ynopoucav kail Ta IP nakéra (onwg oto ATM) va
HeTadidovral an’suBeiag navw and To SONET?

1. Anaiteital evBUAdkwaon o< nAaioia PPP/HDLC Twv onoiwv n
oupd (trailer) ueTapeper nAnpo@opia eAEyxou oQaiudrwyv
(error checking)

2. To nAaioio auTo eMITpENEl EUBUYPAUION TOU MAKETOU EVTOC TOU

3. To nAaioio Acitoupyei ave€apTnTwe TOU NPWTOKOAAOU rou
XPNOILOrOIEI TO MAKETO MouU QEPel (xprion yia noAAania
npwTOKOAAG)

e XpnRon PPP yia evOUAGkmon NakETmwV Kal diaxeipion
ouVvdiEoemV (eykataoTaon/napakoAoudnon QpUOIKNG
¢eUENG KAN.)

e RFC 1619: PPP over SONET/SDH (PPP/HDLC yia
guBuypapiIon Kai 310p0won cPAApaToG o eNinedo
nAdiciov)
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PPP over SONET (IPoverSONET) (1)
IP datagram

Protocol encapsulation
Link initialization

Protocol | Data and padding

11111111 —— — 11000000
Address

PPP Packet delineation

Protocol
Error control

Flag Control

Data and padding ‘ FCS

Flag I
1 byte 1 byte 1 byte 1 or 2 bytes Variable 2 or 4 bytes 1 byte

Byte delineation SONET/SDH Frame
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PPP over SONET (IPoverSONET) (ll)
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Opypavoudakng Ocopavng

TotroAoyieg SONET/SDH

e Point-to-point

e Point-to-multipoint
e Hub and spoke

e Ring

Opypavoudakng Ocopavng

ST5-1
frame

AT5-1
frame
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Point-to-point
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Point-to-multipoint
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Hub and spoke

0C-] /B
0OC-1

0C-1 0C-3 OC-1

e e
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Ring (AaxTUAI0G)
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DWDM (Dense Wavelength Division Multiplexing)

DWDM Eninedo Ap1Buog Ap1Buodg OC-48 Api1Budg OC-192 SuvoAikd throughput
1 1 1 2.5 Gbps
2 2 5.0 Gbps
2 4 4 10 Gbps
1 1
3 8 8 20 Gbps
2 2
4 4 (uBp13IKOG) 2 2 25 Gbps
16 16 40 Gbps
4 4
6 8 (uBp131KOG) 4 4 50 Gbps
7 32 (uBpId3IKOG) 32 8 80 Gbps
8 16 12 4 100 Gbps
9 16 16 160 Gbps
10 32 (uBpIBIKSG) 16 16 200 Gbps
11 32 32 320 Gbps
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Zuvduacpog FDM kan TDM

Inp]-]t Frequency Division A

™,
Frequency Division B
Time
2 P Division C BES
B
Frequency Division C
C
3
Time
Frequency —
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