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2KOTIOL €voTNTOC

E€olkelwon e cuotnpata HLETAS00NC OTTTLKWVY
VWV

Mapovoiaon tncg texvoloyioc PDH

Katoavonon tnc Sounc kat tnc Asttoupylac tou
SDH/SONET

Moapouaciaon tng texvoloyiog IP over WDM



[eplexopeva evotntog

e WDM networking
— PDH
— SDH/SONET
— IP over SDH over WDM
— |P over WDM
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WDM Networking (1/2)

e Texvikn pe TNV omnoia cuvdualetal n texvoloyia WDM pe

OTTLKA 6UOT

QPXLTEKTOVIKEC SIkTUOU uPNAOTEPWY EMLITESWV WOTE va
Kataotel Suvath n xpnon Twv pHeyaAwv puBuwv petadoonc

H «ouvepyaoio» tou WDM pE TIC OPXLITEKTOVLKES
vPnAoTepwy eMTEOWV dSNULoUpYEeL MpoPANpaTa AOYw TNG
HLEYAANC TTOAUTTAOKOTNTOG TTOU XOopaKTNPEL(EL TOL OTTTLKAL
Sdlktua

H xpnon tng omtikng petadoonc o backbone diktua rmou
ouvdeovtal TtEAATEC e OLAPOPETIKEC TAXUTNTEC
npooBacnq KOl JLE SLapopPETIKO €EOTTALOMO o&nynoav otnv
dnuLoupyla mMpoTUTIWVY nepwpacbnq TOU TPOTIOU ustacbopaq
dedopevwy & dlaocuvdeonc mavw armo €va omntko SikTuo

Auota petadoong Méepog 2



WDM Networking (2/2)

* Anpoupyla entumedou neplypadnc TPOTou HETAPOPAC
dedopevwy

— SONET/ SDH

— E€autiac avopolwy TaYuTATWY Kol TPOTWV HETAS00NC TWV
ouvdedeUEVWY TIEAATWV

e Amotelouv eva eninedo mov BplokeTal mavw Ao To
ETIMEDO TWV OTTIKWYV VWV KOl TOU akpLBou¢ TpOTou
LETAS00NC TOU OTTIKOU ONUOTOC LECO OTTO AUTEC.

e ZUEPOA UTIAPXEL apdLoBATnon tng avaykng umapénc
TOU ETUTESOU AUTOU

Ontika cvotnpato petadoong Mépog 2



2UOTNHOTO LETAO0O0NC OE OTTTIKEC
eTILKOVWVieC (1/4)

 Ta mpwTta cuotnuata ATov avaloykd Kot epappolav
TNV NoAUTTAEELaL LE KATAMEPLOMO XpOvou TDM

e JTN OUVEXELO NTAV OLVOAOYLKO G LLOTAL TTOU

Xpnotpornotovoav MoApokwdkr dtapopdwaon (PCM —
Pulse Code Modulation)

— 10 onua 6exetal eneéepyaocia (deypatoAnia, kpavrion,
Jndlomnoinon kot KwdLKomolnon) WOoTE VA LETATPETIETOL
o€ pa aakoAouBia Suadikwv Pndlwv, Ta omoia votepa
TTOAUTTAEKOVTOL O€ onpata pe vPnAotepo pubuo

— Etol dnuouvpynOnke to «PpndLlako ocnpa 1ou emnedou»
(DS1 — Digital Stream1)

Ontika cvotnpato petadoong Mépog 2



2UOTNHOTO LETAO0O0NC OE OTTTIKEC
ETILKOLVWVLEC (2/4)

e Yt1c HMA avamtuxOnke 1o mpwTto emninedo
rnoAurtAeéiocg, yvwoto we T1, e cuvoAko puBuo 1,544
Mbps. MepteAapfave 24 PCM yndraka kavaia
dwvnc twv 64 Kbps kat 8Kbps onuatodootiag

e Jtnv Eupwrnn avamntuxBnke to E1 onpa pe pubuo 2,048
Mbps kot oto omotlo moAurntAekovtat 30 KavaAlo dwVNG
KOlL 2 KAWVAALOL CUYXPOVLIOHOU Kol onuatodoaoiolg

* [oAumAekovtac moAAa onpata T1 A E1 dnuioupyou e
rio vPnAouc puBuouc bedopevwy

— DS2 4 T2 (6,312 Mbps), DS3 i T3 (44,376 Mbps), DS4 1y T4
(274, 176 Mbps) kat avtiotowxa otnv Evupwnn ta ornpata
E2,E3, E4, ES

Ontika cvotnpato petadoong Mépog 2



2UOTNHOTO LETAO0O0NC OE OTTTIKEC
eTILKOLVWVLiEC (3/4)

* Me tnv €€eAén tnc texvoloylog epdaviotnkav
Sladopa poTuTIa yLa TNV PeTAdoon Kal
rnoAUTIAEE LA TETOLWYV ONUATWV: 2U0TNHOTO
ouyxXpovng, acUyxpovnc Kot TAnoLoXpovng
rnoAuTtAgélac

* H dtadpopormnoinon tng ocuyxpovne Ko
aoLUYXPOVNC TIOAUTTAEELOC EYKELTAL OTNV
uTtapén poAoylou TToU CUYXPOVLIEL TIC TINYEC

Ontika cvotnpato petadoong Mépog 2



2UOTNHOTO LETAO0O0NC OE OTTTIKEC
eTILKOLVWVLiEC (4/4)

* H ouyxpovn moAumAeéia emikpatel KaBwC

nopovoLalel peyain amodoon kat uPnAn
XWPNTIKOTNTA

* AvtiBeta otnv mAnowoxpovn petadoon, tTa
TMOAUTIAEYEVA O MOTOL EXOUV LOLOL OVOUOLOTLKN

TN aAAQ SLoLPOPETLKNA TP AYUOTLKI TIOU
KUMLOWLVETOL LEOA OE EVA EVPOC TLUWV
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PDH texvoloyia (1/2)

 H PDH (plesiochronous digital hierarchy)
texvoloyia tponABe amo ta Bell Labs kal
OTOXO £LX€ TN HETAPOPA PWVNC

* Baokn pon 6e6OUEVWV TIOPAMEVEL TO «BAOLKO
bndLako pevpa» (DSO-Digital Stream 0), ue
puBOuo 64Kbps.
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PDH texvoloyia (2/2)

e Aopeltal o€ pLa Lepapylo omov epapuoletal
rnioAuTtAeéia o Sladoyxika emimeda,
auéavovtac £TOL KoL TNV TaxuTnNTA HETAO00NC

* H texvoloyia avtn, akoAouBel tnv
ntAnoloxpovn moAuntAeélo Kal XpNOLULOTIOLEL
v teXVIKN bit stuffing yia va avtipetwnioel
TLC QTTOLTOELC OCUYXPOVLOUOU



Melovektnpoto PDH texvoloytiac

* Ta pelovektnuota tne PDH texvoloyiag

— Mewwpevn anodoon e€altioc Tou yeyovotoc we o€ KABe
OTTTLKO onpa petadoonc stodyovtal Suadika Pndia
CUMMANPWONC, OTIATOAAWVTOC £TCL XWPENTLKOTNTA

— H npooBaon og Eva cnpo XapnAoTepa oTNV LEpap)ia
artoLtel amo-noAunAeéia OAwV Twv erMES WV

— Ta mpoTUTIA KAl oL pnXavVIopol petadopac tAnpodopLwy
e\€yxou Kol SLaxelplong elvat mepLOPLOUEVA
* ATOTEAEOUA QUTWV: HETAOTPODN O pLa VEQ opada
NPOTUTIWV - TEXVOoAoyLwv, TNV SONET/SDH mou
Baoiletol otnv ovyxpovn noAuTAeéia

Ontika cvotnpato petadoong Mépog 2
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SONET/SDH

 SONET -> HNA, lanwvia (Bellcore)

— Mpotuto omTikAC Stodeuonc
— MAaiowo 810 bytes diapkelac 125usec

— 774 Bytes mAnpodopiac (SPE) kat emipapuvon
uetadoonc (POH)

* POH Sdiatpeital o€ enBapuvon tunuatog (SOH) kat ypappung
(LOH)

* SDH -> Evpwrnn (ETSI)

e TeAwka n ITU-T emélete we SLeBveC MPOTUTIO TO
SONET/SDH

Ontika cvotnpato petadoong Mépog 2
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SONET (1/3)

e To mAaiolo tou SONET petadidetal oxnuatifovrac eva
onua 51,840 Mbps (STS-1)

* H Aettoupytkotnta tou SONET emituyyavetal:
— opilovtac 1o Baolko STS-1 onua

— Snuoupywvtag pa toAarmAdoto Sopn n omnola
TIPOKUTITEL O TNV MOAUTAEEia onpatwy STS-1 e tn
nEBodo tnc mapeBoAnc oktadwyv

e Avaloya e 1o BaBuo moAuvmAeéioc SnpLovpyouvtal
onupata pe puBuouc N popec peyaAvtepouc amno To
Baoko puBuo tou STS-1

e OLtpec tou N eivan 1,3,9,12,18,24,36,48,96,192,768

Ontika cvotnpato petadoong Mépog 2
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SONET (2/3)

* To omtko avtiotowyo tou STS-1 Aeyetat OC-1
(Optical Carrier -1)

* Eilval to onua rnou Aappavetol otnv €€060
£VOC NAEKTPLKO-OTITLKOU METATPOTIEN, OTAV
otnVv €l0060 TOU sloayeTal To onpa STS-1

Ontika cvotnpato petadoong Mépog 2
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SONET (3/3)

* AmoteAel 10 PaoclkO SOULKO OTOLXELD
netadoonc oto SONET kalt ammo autov
uropouv va tapoxBouv onuota uPnAotepnc
LEepapylog
— 10 OC-3 petadepel mAnpodopia pe pubUo

3x51,84 6nAadn 155,42 Mbps

— 0 aplBuOC ou ouvodevel To MPoBepa OC deliyvel
10 MANB0OC TwV onuAtwy PndLakov PEVUATOC
(DS3), TOU TO TOTILKO OO UIMOPEL va peTadEPEL

Ontika cvotnpato petadoong Mépog 2
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Aoun nAatoiov oto STS-1

| 90 Columns

3 Columns (TO) 87 Columns (SPE)

Aopun mAatoiov oto STS-1 (mnyn:
http://commons.wikimedia.org/wiki/File:SONET-Frame-

STS1.png)

Ontika cvotnpato petadoong Mépog 2
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SPE (®akeAoc 2uyxpovou Poptiov )

* Hnieploxn wdeAilpov doptiov oplletal Kol oav
«Pakeloc 2uyxpovou Poptiou» (SPE —
Synchronous Payload Envelope) kat teptAapBavet
KoL TV empapuvon povornatiov/dtadpopunc
(path overhead - POH)

* Eval SPE pumopel va éekvael omouONMOTE HECO OE
eva TAallolo STS-1 Kol vat TEAELWVEL OTO EMOEVO

Ontika cvotnpato petadoong Mépog 2
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Virtual Tributaries

e JTNV MEPLUTTWON UTINPECLWYV LLE OWVOYKEC O€ €UPOC (WVNC
LEYAAUTEPO OO AUTEC IOV TtPoodEPEL TO STS-1, Pmopou e
ouvduadlovtag onpata STS-1, va oxnNUOTLOOUUE orpata
STS-N rtou AUvouv to MPOoBAnua

* [la umtnpeoia mov anattel puBpouc e€umnpeTnong
XOLULNAOTEPOUC ATTO AUTOV oV avtlotolyel oto DS3, to SPE
evoc Aaitolou STS-1 pmopet va dLalpeBel oe cUVIOTWOEC
XOLUNAOTEPWV PUBLWV

* OLouVIoTWOECG elval elOLKEC SOUEC TTou ovopalovtal
«VONTEC HEPLKEC poEC» (VT-Virtual Tributary) kaut
ETUTPETIOVV TN HeTOdPOpA WPEALWY PopTiwv, IOV Elval
LLKpOTEPQ OO TO WPEALMO popTio Tou STS-1

— MM.x. n VT1.5 prmopet va petadepet onpa 1,544 Mbps (T1)

Ontika cvotnpato petadoong Mépog 2



SONET vs SDH

e To SDH Baoiletatl oto SONET kal To emeKTELVEL
* Aladopec:
— O Baowkoc puBuoc eival 150 Mbps avti 50 Mbps

— Apa to STM-1 tou SDH eivat n cuvevwon 3
Baolkwv onuatwyv STS-1

* Aladpepouv oto nANBoC Kal TNV TUKVOTNTO TWV
pUOLWV peTtadoonc mou unootnpllouv

Ontika cvotnpato petadoong Mépog 2 21



SONET vs SDH

e H TN tov Baowkou mAatciov tou SDH eivat 155,520
Mbps
— HE TNV oAuTAeéia Tt.X. 4 KovaAlwyv Ba tpokUPeL puOUOC

622,080 Mbps (STM-4) kat av toAurtAexBouv 16, Ba
npokuPeL puBuoC 2.488,320 Mbps (STM-16)

e Emioncg, to mAaiowo tou SONET pmopetl va BewpnbBet otL
elval to €va tpito tou SDH. To mAaiolo touv SDH
artoteAeiton amo 9 ypoppec twv 270 bytes, evw tou
SONET armo 9 ypappec twv 90 bytes

e To SDH €xeL SuokoAia yLa tn peTadopa TWV CNUATWV
LLLKpOTEPOU puBUOUL ool €xel peyaio Baoko puOuo

Ontika cvotnpato petadoong Mépog 2 22



Aopn nAatociov oto STM-1

9 261

bt bt Lt
A
3 SOH
h 4
1I AUG AU-4
"\\ /
5 SOH
\ 4 T J1
AU-4 PTR
B3
cz
G1
Eo VC-4
H4
KEY Zz3
S0OH Section Overhead / Z4
POH Path Overhead VC-4 POH Z5

PTR Paointer

AUG Administrative Unit Group
AU Administrative Unit

Ve Virtual Container

Aoun mAatoiov oto STM-1 (nnyn:
http://commons.wikimedia.org/wiki/File:Stm_1.jpg)

Ontika cvotnpato petadoong Mépog 2
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[Mpotuna puBpwv petadopagd

SONET/SDH

SONET Optical SDH level and frame |Payload . .

Carrier level SONET frame format format bandwidth(kbit/s) Line rate (kbit/s)
0C-1 STS-1 STM-0 50,112 51,840
0C-3 STS-3 STM-1 150,336 155,520
0C-12 STS-12 STM-4 601,344 622,080
0C-24 STS-24 - 1,202,688 1,244,160
0C-48 STS-48 STM-16 2,405,376 2,488,320
0C-192 STS-192 STM-64 9,621,504 9,953,280
0OC-768 STS-768 STM-256 38,486,016 39,813,120

Mpotuma puBUwWV peTadPOopPaAC

Ontika cvotnpato petadoong Mépog 2
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YUOKeUEC SIKTUWV SONET

* JUOTNUOTO LETATPOTING NAEKTPLKOU OE OTITLKO ONnpua
(FOTS — Fiber Optic Transmission Systems)

e Teppatikol MoAvumAekteg (TM — Terminal Multiplexers)

* [MoAumAektec eloaywync-anopaotevonc (ADM — Add-
Drop Multiplexers)

* Wideband cvotiuata pndraknc dStacvvdeonc (WDCS
— Wideband Digital Cross-connect Systems)

* Broadband cvothuata ynoraknc dtacuvvdeonc (BDCS
— Broadband Digital Cross-connect Systems)

Ontika cvotnpato petadoong Mépog 2
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JUOTNMOTO LETATPOTING NAEKTPLKOU OE
OTITLKO onua

e Xpnolpomolouvtal ylo:

— Tn ouvdeon NAEKTPLKWV

onuAatwy tumou DSn kat e e \
STS-n -> STS-N ST5-1 ¢
— Tn LETOTPOTIN) OE OTITLKO .
onua OC-N  tnv ST5-1
avtiotpodn Sadikaoia STS1 e—— /

(6nA. amomnAeén)

Ontika cvotnpato petadoong Mépog 2



Teppoatikol NoAUTTAEKTEC

* TomoBetouvtal otnVv

PN MLOG YPAUUNG KOl
XPNOLLOTIOLOUVTOL YL

VO KOTOLOKEVUQLOTEL Eval 051 —— [
) P 051 —
onua STS-1 armo eva
oUVOAO 28 onUATWVY oc4
051 —
DS]‘ D51 «—— /

e A€&LTOUPYOUV KOL AV
QTTOTIOAUTIAEKTEC, OTIOTE
KOlL EKTEAOUV TNV
avtiotpodn Stadikacia

Ontika cvotnpato petadoong Mépog 2



[MOAUTIAEKTEC ELOAYWYNC-
QTTOMOLOTEVONG

* Mrmnopouv va tonoBetnBoulv oe onolodnNmoTte
ONUELO TOU OLKTUOU KoL TIAPEXOUV TN
SuvaToTNTA AUECNC ELCAYWYNC OE Eva onua
STS evoc N eEPLOCOTEPWV onpatwyv DS
xapnAotepou puBuou

* AeltoupyoUlV eMioNg Kol 0OV OTTOTIOAUTIAEKTEC

Ontika cvotnpato petadoong Mépog 2 28



Yuotnuato Pndraknc dtaocuvdeong

* Wideband cuvotnuata Ppndraknc dtacuvdeonc
(WDCS — Wideband Digital Cross-connect

Systems)

— switching oe onuata pe pubpouc amo 1,5 Mbps €wc
Kot 50Mbps

* Broadband cuvotiipota gndlaknc dtacuvdeonc
(BDCS — Broadband Digital Cross-connect

Systems)

— switching oe onuata pe puBpouc amnod 50Mbps Ewc
600Mbps

Ontika cvotnpato petadoong Mépog 2
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TortoAoyiec SONET/SDH

e YUuvbeon onueio og onueio (Point-to-point) omou
EXOULE TEPUATLOTEC OTA AKPA KABE OTTLKNC Lvag, oL
orolol pumopet va eivol ette TM eite ADM

e AlKTUQ ELOAYWYNC-ATIOMAOTEVONC SEVOPLKNC
TomoAoylac

e Alktua Baolwopeva o hub omou €xoupe eva KEVTIPLKO

ONUELO OTO OTOLO CUYKEVTPWVETAL N KUKAodopla armo
TMOAAQL TTEPLDEPELAKA ONUELDL

e Alktua daktullou autopatng ertdbLopbwaong

— XpnoLuomoLloUV TV TEXVIKA «AUTOUOTN TIpooTACL
SaktuAiou» (APS)

Ontika cvotnpato petadoong Mépog 2 30



SONET/SDH - BAaPec

e OLrmo ouvnBlopevec BAAPec nov pumopouv va
ocupBouv o€ eva OmTko OOKTUALO €lvaLt:

— BAaBn otnv orttikn iva (m.x. koY Luo)

— MNpoBAnpata pe tnv aktiva laser (BAapn otov
TIOUTTO, I MELWHEVN LOXUC akTivac)

— BAaBn og kopBo tou daktuAiou

Ontika cvotnpato petadoong Mépog 2
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SONET/SDH - Eidn SakTtuAiwv

* Aladopa eidn SakTuAiwv Ta omola
XPNOLUOTIoloUVTaL ELVaL:

— AakTtUALOL povng katevBuvong pe peTaywyn
LLOVOTTOTLOU

— AakTUALOL SUTANC KateVBuvoNC HE PETOYWYN
YPAUUAG
— AltaocUvdeon 6U0 SakTUuAlwv

— Folded rings

Ontika cvotnpato petadoong Mépog 2
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POS (Packet over SONET)

e Texvoloyia IP over SONET (Packet over

SONET)
— Xpnon PPP npwtokoAAou

— AntoteAeopatikn/xopunAov ‘overhead’ armo-
onueio-oe-onueio petadopa tnc IP kukAodoplac.

— [P over SONET over WDM

e E¢elbkevpévn dlataén ekmopnng (transponder):
avaAopBAveL Tn LETATPOTIA TOU CUMPATOU PE TO
npoturno SONET/SDH omtikoU orfpaTtoc, Tou TIEPLEXEL
T TAnpodopiec Tou IP makETou, o€ NAEKTPLKO oAU

33
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|IP over SONET over WDM -
[MAeovekTnpaTa

 Hauénon tnc YwpnTIKOTNTOC TNC UTIAPXOUOAC OTTTLKNC LVOLC

e H avtkatdotaon Twv NAEKTPLKWV avayevvntwy (electrical
regenerators) pe omtikoU¢ evioxuteg (optical amplifiers)

* [lo apaltr) TomoBETNON OMTIKWY EVIOXUTWV (KABOe mepimou
1000 km) o€ avtiBeon pe Toug NAEKTPLKOUC OLVOYEVVNTEC
tou IP over SONET cuotrpatoc mou tontoBetouvtal kabe
60-100km

* EUKOAN mpocOnKkn vewv KavaAlwv oto SLKTUOo

* Movadikn amoailtnon eivat n eykataotaon Tou KataAAnAou
aplBuov ‘transponders’ oto cuotnua, ota SVUO AKpaA TOU
WDM umnoouoTthHatoq

Ontika cvotnpato petadoong Mépog 2
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Metovektnuota xpnonc SONET

e XpovoBopa kot emopalng eykaBidpuon LLOC VEQC
ouvdeonc petaL duo IP routers

e XTnV emitevén plac cuvdeonc HeTalL Suo AKpwVY, AV
yLa Karmolo Aoyo dev umtapxeL o€ evav OAKTUALO N
SdlaBeoLpotnta pLag xpovikne Bupidac amattovpevou
gupouc {wvnc, N 6€opeuon o€ OAouc TouC AAAOUC
SaKTUALOUC TTOPAEVEL LEXPL VA UTIAPEEL

e Xpovofopa Kol akpLBn ayopa KoL EYKATAOTOON EVOC
VEOU TTIOAUTTAEKTN YLOL TNV KOTOLOKEU EVOC VEOU
SdakTtuAilou

Ontika cvotnpato petadoong Mépog 2 35



Client over SONET over WDM (1/2)

* APXLTEKTOVIKEC ATTO-2ZNUELO-2E-2NUELD
— 2uotnuata pe npootacio oto ‘client’ otpwua

— JUCTNMOTA LLE TTPOCTACLOL OTO OTITIKO KAVOAL
(OCHP)

— JUOTNATA LLE TTPOOCTACLOl OTO TN MO OTTTLKAC
rnioAurtAeénc (OMSP)

— Juotnpata pe ouvbuaopgvn SONET/WDM
npootaocio

Ontika cvotnpato petadoong Mépog 2
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Client over SONET over WDM (2/2)

e Apyltektovikec AaktuAiou (Ring Architectures)

— AaktuAloc WDM amAncg katevBuvong pe
npootacio 0to omtiko kKavaAl (OCHP)

— AaktuAtoc WDM OutAnc katevBuvong pe
cvotnuata npootacioac OMSP

— AakTUALOC SUTANC KateLOBUVONC UE cuoTHHATA
npootacioc OCHP

Ontika cvotnpato petadoong Mépog 2
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IP over WDM (1/2)

* Amneploploto eupoc {wvng
e AnaAoidn tou napadootakol SONET/SDH otpwpatog

* Ta IP noketa 6edopEVWY HETATPENOVTOL ATIEVOELAC OF
OTTTLKO onpa Kot oikoAouBel n dtadikaoia tNG
noAUTIAEENC oTo Tted o TOU LAKOUC KULLOTOC

e Amatteitol n umapén evoc Kavotopou dpopoloyntn
nov Ba evowpatwvel oplopevec Baotkec WDM
AELTOUPYLEC

— Cisco ONS (series 15000)

Ontika cvotnpato petadoong Mépog 2
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IP over WDM (2/2)

e KAeLOL: 0 EekBOpOC OPLOUOC TWV UTINPECLWV
KOlL TNC AELTOUPYLKOTNTAC TTou KaBeva armo ta
IP kat WDM otpwpoata Ba mpoopEpouv

e Anatteitot cvpnAnpwpatikotnta IP kat WDM

39



IP over WDM Méeow MPLS

e ATalteitol Eva Loxupo TTpwTOKOAAO TTov Ba
ETULTUYYAVEL:

— AtevBuvolodotnon, Znuatodooia, Apopoloynon
* MPLS

— AlevuBuvolobotnon peocw WDM OMTIKWY LOVOTIOTLWY

* OXCs ouokevecg dexovtal IP dtevBuvon

— Znuatodooia

* Movtela: Client- server, peer to peer, augmented

— ApopoAoynon: KOTOVEUNMEVN N KEVTPLKOTIOLNUEVN

Ontika cvotnpato petadoong Mépog 2
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GMPLS

Generalized Multi-Protocol Label Switching (GMPLS)

Youlta tPpwWToKOAAOU Tov emekteivel to MPLS yua tn
SlaxelpLon mMepaLtEPW SLOLOUVOECEWV KAl TEXVOAOYLWV
LLETOYWYNC, OTtw¢ TtoAuTtAeéia Slalipeonc xpovou,
LLETOYWYN KAKOUC KUMOTOC KoL LETAYWYN OTTTLKNC VO

To GMPLS Baoiletol otic generalized labels

AUTEC €lval ETLKETEC TTOU UTIOPEL VAL AVTLITPOOWTTEVOUV
elte (o) pLa omtikn tva o€ pa 6€opun wwv, (B) pua Lwvn
OUXVOTNTWV HECO oTNV Lva, (V) Eva HAKOC KU LLATOC
neoa o pa {wvn ouyvotntwy (N va), N (6) eva
oUVOAO xpovoBupldwv peoa o€ Eva PNKOC KUMOTOC
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IP over WDM — MAegovektnpata

* MMAeovektnuoata ano amnalowprn SONET

— TaxUTEPN KALLAKWON HeyEBouUC Kal PLEYAAN
LLELWON TOU KOOTOUC UAoTtolnoNC Kol AELTOUPYLOLC

— LETPLOOUOC TOU TTAEOVAOOU TTOU ELOAYEL N
urtapén tou emutAéov SONET/SDH otpwpatoc

— xapunAn moAurndokotnta tng ‘IP over WDM’
vAomoilnong

— uPnAn eveAiéio Aoyw amAnc vAomoinonc duo
OTPWHATWV
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IP over WDM — Melovektnuata

* MelovekTnpata

— n texvoloylo SONET daBetel upnAo emnimedo
WPLULOTNTOC

— otn Avon IP over WDM 6&v umtdpxouv okOUN
gKELVOL TA TTpOTUTIA TTOV B TNV KAvouv vendor-
independent
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2UVTOLN OVO.OKOTINON

e WDM networking
— PDH
— SDH/SONET
— IP over SDH over WDM
— |P over WDM
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BifAoypadia (1/2)

* INUEWWOELC pabnuatoc (Kedbaiato 4)
* BiBAia:

— Data and Computer Communications, William
Stallings

— [P over WDM, Liu K.
— Sonet/SDH Demystified  Shepard S.

— Broadband Networking: ATM, SDH and SONET,
Mike Sexton, Andy Reid
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BifAloypadia (2/2)

e Links:

— http://rub.cti.gr/ru6/bouras/undergraduate-
courses/euruzwnikes-texnologies?language=el
(AlKTUAKOC TOTTIOC pHoBnpaToC)

— http://www.electrosofts.com/sonet/ (Understanding
SONET/ SDH)

— http://www.sonet.com/ (A Reference For Optical
Networking Professionals)

— http://bnrg.cs.berkeley.edu/~randy/Courses/CS294.S0

2/IPWDM.ppt (Mapouvociaon yia to IP over WDM)
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Teloc Evotntag

ENIXEIPHEIAKO MPOrPAMMA
EKTIAIAEYSH KAl AIA BIOY MAGHEH EZNA
2 i 2007-2013

YNOYPTEIO NAIAEIAL & BPHEKEYMATON, MOAITIZMOY & ABAHTIEIMOY  EYPONAIKO KOINONIKO TAMEID
EIAIKH YNHPEZIA AIAXEIPIZHE

Me tn cuyxpnpato8étnan e ENAaSac kat Tne Evpwnaikiic Evwong




Xpnuatodotnon

* To mapov ekmaldeuTLKO UALKO EXeL avamtuxBel oto mAaiolo Tou
ekmaldeuTIKoU £pyou tou dtdbdokovTta.

* To £pyo «Avoikta Akadnpaika Madnipata oto MNaveniotipio ABnvwv»

EXEL Xpnuatodotioel povo tnv avadlapopdwaon Tou eKTOLOEUTIKOU
UALKOU.

* To £pyo vAomoleitatl oto rAaiolo tou Emxelpnotakou Mpoypappatod
«Ekmaiidevon kot Ata Blou Mabnon» kot cuyxpnuatodoteital omo tnv

Evpwmnaikn Evwon (Evpwmaiko Kowvwviko Tapeio) ko oo eBVikoug
TTOPOUC.

* X

EMXEIPHZIAKO [POIPAMMA
EKI'IAIAEYZH KAI AIA BIOY MAGHZH EZ"A

E - "FUYPHPHG ia v ovanin

* *
* *
* *

* 4 *

YNOYPIFEIO MAIAEIAX KAl BPHIKEYMATAQON

Ei k6 K 6 Tapeis
S Me t ouyxpnpatodoétnon tn¢ EAAGdag kat tn¢ Evpwnaiknig Evwong
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>NUelwpa lotoplkovu Ekbooewv Epyou

To tapov €pyo amoteAel tnv €kdoon 2.0.
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>NUElwpa Avadopag

Copyright Navernotipwo Natpwyv, Xprjotoc Mmoupac 2017. « EUpUIWVLKEC
Teyxvoloyiec. Omtika cvotpato petadoonc Méepoc 2». Ekdoon: 2.0. Natpa
2017. AtaBgopo amod tn diktuakn dtevBuvon:
https://eclass.upatras.gr/courses/CEID1063/
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>NUelwpa Adelodotnonc

To tapov LVALKO SlatiBetal pe toug opoug tng adeslac xpnong Creative Commons
Avadopd, Mn Eumopwkn Xprion MNapopota Atavopn 4.0 [1] R petayevéotepn, AleBvng
‘Exkboon. E&atlpolvtal ta autoteAn €pya Tplitwy m.x. dwroypadiec, Staypappota
K.A.T., TOL OTIOLOL EUTIEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall Le Toug
OpPOUC XPNOoNC Toug oto «XZnueiwpa Xpriong Epywv Tpitwv».

©OEG)

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

Q¢ Mn Epmnopkn opiletal n xpron:

* 10U Oev mepAaBAVEL AUECO ) ELUECO OLKOVOULKO 0dEAOC Ao TNV XPrion Tou £pyou, yla
To Slavopéa Tou €pyou Kal adelodoyo

* 10U Sev mephapBAavel olkovoulkn cuvaAayr we tpolnoBeon yla tn xprnon A mpooBacn
OTO £pYO

* 1ou 6ev npoomopilel 0Tto SLavVoUED TOU £PYoU Kal adel0dOX0 ELUECO OLKOVOULKO OPEAOC
(rt.x. Stapnuioelg) amod tnv tpoPfoAr] Tou €pyou o SLASIKTUAKO TOTO

O dkatoUxo¢ pmopel va mapexel otov adelodoxo Eexwplotn adela va XpnNOLLOTIOLEL TO €pyO yLa
EUTTOPLKN Xpron, epocov auto tou {ntnOel.
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