CNEUUDPUKALUA

5410

Packet-Optical Platform

PaspaboTaHHasa komnaHnen Ciena cuctema 5410 Packet-
Optical Platform BxoamT B CEMENCTBO MHOIOTEPabUTHBIX
NAaTGOPM MaKeTHOM ONTUYECKOM KOMMYTaumn. OHa
npeobpasyeT CeETU B MacLUTabupyemMble, r’moKume,
9KOHOMWYHbBIE MHDPACTPYKTYPbI C MOAAEPXKOM

YC/1yI, COOTBETCTBYOLLME TPEOOBAHMAM, CBA3aHHbLIM

C rpaHano3HbIM POCTOM Tpaduka B XXI BeKe.

CuncTtema 5410 cHabxeHa YHUPULMPOBAHHOM KOMMY TaLMOHHOM MaTpuLen,
obecneumBatoLLert kommyTaumio B ceTax SONET/SDH/OTN v nakeTHbIX CeTsXx,
NHTENIEKTYaIbHOM MOCKOCTbIO YNPaB/JeHNUs, UMEET KOMMAaKTHYI0 KOHCTPYKLMIO 1
obnanaeT Npon3BOAUTENbHOCTLIO KOMMYTaLnK 5,0 ToUT/c B ogHOM oTceke. B cucteme
5410 ncnonbadyetcsa texHonorus FlexiPort komnanum Ciena, obecneumBatoLLas
6ecnpeueaeHTHY MMOKOCTb U 3alUNTy KanuTanoBAOXKEHMI 3@ CHET MCNO/Ib30BaHMA
nporpaMmMmnpyemMbix MHTepdencos A8 kKommyTaumm B cetax SONET/SDH, OTN

n Ethernet. Cnctema BxoamT B CEMENCTBO NPOAYKTOB, BKAtOYatollee 5430 RSS

C MPOMYCKHOW CNOCOBHOCTHLIO A0 15 TéuT/Cc. PaszpaboTaHHas A1 NoAAEPXKM
cKopocTen B AnanasoHe oT 155M ao 200G B pamMKax na1athopMbl C BbICOKOM
MIOTHOCTBIO PAa3MELLEHNA N HU3KUM 3HepronoTpebeHnem, cuctema 5410
ABNAETCA NCYEPMbIBAOLWMM pelleHnem 415 TOPOACKUX CeTEN 1 Aapa CeTw.

Cunctema 5410 onTuMKM3npoBaHa 415 S3KOHOMWUYHOIO yrpaBaeHsa NPONYyCKHOM
CMOCOBHOCTBIO B CETAX HOBOIO MOKOIEHMS, 06ecnednBasn addeKTUBHYHO arperaumio,
06pabOoTKy 1 NepechiiKy Tpaduka pasanyHbIX TUMOB. B cucTemMe Hallia npuMeHeHmne
M3BECTHasi BO BCEM MMPE MI0CKOCTb ynpaB/ieHus, pa3paboTaHHasa komnaHuen Ciena.
OHa coBMeCTHO ncnosbayetca cuctemamm 5430, cemenctsom 6500 1 NpeagHasHayeHa
015 aBTOMaTU3auUmMmM TPYA0EMKIMX ONepaumii, BKAOYas NaaHNpoOBaHNE U HACTPOKY
CeTwn, a TaKkxke yrnpas/ieHue Tonoaornen n pecypcamn. Anropntmel FastMesh®
MO3BOJIAIOT MIOCKOCTN yNpaBAeHMa AOCTUYb BbICOYANLLNX YPOBHEN HAAEXKHOCTM CETH,
N3MepseMbIX MOKasaTeNEM Ha YPOBHE «LECTN AEBATOKY, A8 MOAAEPHKKN KPUTNYECKN
BaXHbIX YCAYT.

YHNOUUMPOBAHHAA KOMMYTaUMOHHasA MaTpuLa A5 ONTUYECKMX TPAHCMOPTHBIX U
MaKkeTHbIX CETeN MO3BOIAET NepeHanpaBNATb TPaPUK Yepes Hanbonee addeKTUBHbIN
1N BKOHOMWYHbIM YPOBEHb CETU (KaK MOKasaHOo Ha pucyHKe 1), CBOASA K MUHUMYMY
COBOKYMHYH CTOMMOCTb BnaaeHusa. ObbeanHeHne oNTUYECKNX 1 MakeTHbIX

CN0EeB B 0AHOM NnaTdopMe NO3BOJIAET ONeEPATOPY CETN ONTUMN3MPOBATL €

015 NI0OOro CoYeTaHnsa TUMOB TpadyrKa M MIHOBEHHO M3MEHSATb KOHOUIypaLmio
CeTW B COOTBETCTBUM C MEHSAIOLLMMUCS TPEOOBaHNSAMM, @ TaKXe obecnednBaeT
MacLUTabupyeMOCTb B yC/I0BUAX HEMPeACcKasyeMoro pocTta Tpaduka. Cuctema 5410
Tak»ke NpefocTaBNAeT HOBbIE YCYTK MO 3anNpoCcy C ANHAMUYECKOM HACTPOWMKOMN
MPOMYCKHOW CMOCOBHOCTM M MOBbLILLAET A0 MaKCUMyMa 3G GEKTUBHOCTb CETH

C NOAAEPXKKOW LUIMPOKOro Kpyra BapraHTOB 06paboTKu U FpynnMpOBKM Tpadmka
cetert SONET/SDH, OTN 1 nakeTHbIX CETE.

ciena s

Bo3amoxxHOCTU M npeuvmMmyuwecTBea

* KOMMyTauUmMoHHaa matpuua
5,0 TeuT/C C MOAYNSAMK BBOAA-
BbIBOAA C noaaep»kkoi Ao 500 Mout/c
Ha pasbeMm

B0O3MOXHOCTb BbIGOpa Hanbonee
rMOKOW ceTeBo Moaenn ans
BapVaHTOB pPe3epBnpOBaHNA
nakeTHOM nepefa4n, ONTUYECKOW
nepenayn n/mnm OTN B COOTBETCTBUN
c TpeboBaHUAMMN

Bonee HageXHbIn geTEPMUHMPO-
BaHHbINA TPAHCMOPT NaKeTHbBIX YCAyr

lMonHoueHHoe obecneveHne
AYENCTBIX COeANHEHWN

C MakcManbHO 3G deKTUBHBIM
TpaHcnopToM Ethernet n apyrimx
ycnyr B onTuyeckom cetn DWDM

MIHTennekTyanbHoe aBToMaTu-
4yeckoe npefocTaBieHve
pecypcoB, N1aHnpoBaHve n
3awmMTa/BOCCTaHOBNEHVE Yepes
NHTENNEKTYaIbHYIO NNOCKOCTb
ynpasnenuna Ciena

KoHconnpauns ceteit SONET/SDH,
OTN n Ethernet/MPLS

MporpaMmupyemble IMHeHble
moaynn SONET/SDH/OTN/Ethernet,
NOSHOLEHHO B3aUMOAENCTBYOLWme
c cucTemMon kommyTaumm 5430,
COKpaLLaloT NoTpebHOCTb

B pPe3epBMPOBaHMM 1 yNpoLLaloT
npefocTaB/eHne yecnyr

Moapepkka KOHTeMHepoB STS-1/
VC3,0DU-0,1,2,3,4 n ODU-Flex gnsa
adpdeKTMBHOINO NpeaocTaBaeHNs
yCNYr U MakCMManbHOro Ncnoib30-
BaHMA NONOCHI MPOMNYCKaHMA

[MpeobpaszoBaHme CeTel B BbIFOAHbIE
MacliTabupyemble CUCTEMbI
npeaocTaBAeHUA YCayr C MOMOLLbIO
OTN/KOMMyTaLMn NakeTos.,
pasrpysku IP-mapuwpyTtmsaTtopa

N MUHUMW3aUMM KanuTaabHbIX
B/IOXKEHNIA

cnonb3osaHue TexHonorum Ciena
Wavelogic™ ¢ KorepeHTHbIMU
onTuyeckumu nHtepdencamm DWDM
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Puc. 1. KOHBG,OI'eHTHaFI yHMq')ML{M,OOBaHHaFI KOMMYyTaumna 4718 ontumasibHoro yripaBs/ieHnA HpOHyCKHOIZ CMOCOBHOCTLIO

MakeTHble pYyHKLUN YPOBHA 2

Ethernet Service Line Module (eSLM Flex 100G) — aT1o pelleHue
Ha 6a3e MCNbITaHHOrO Ha NPaKTUKE NOHOPYHKUMOHANBHOMO
nporpaMMHoOro obecneveHua Service-Aware OS (SAOS)
ananakeTHow nepenadn. eSLM Flex 100G obecnevvBaeT
npeobpasoBaHre 1 KOMMYyTaumio ycnyr Ethernet B cetn

OTN Ha ypoBHe 2. PelleHne NoaaepxunsaeT nHTepdenchl
Ethernet go 120G (Ha nepeaHen naHenv) ANs arpernpoBaHns

B KOMMYTaUMOHHYO MaTpuLy AN NaKeTHbIX CeTel 1
NHKaNCynaumm B uUHTepdenc obbeAMHUTENbHOW NaHen

OTN 100G C BO3MOXHOCTbIO NePEeKIYEHNA C MOAYNA U

Ha MOAY/b MOCPeACTBOM MaTpuLbl (B AOMNOAHEHME K GYHKLMSAM
KoMmmyTaumm ODU). HTepdenchl 06beANHUTENBHOM NaHen
OTN 100G no3BonAT NpeobpasoBbiBaTh Tpaduk Ethernet

B none3Hyto Harpysky OTN ¢ koHTerHepamn ODUk (k=0,

1,2, 3, 4). NHTepdencol Ha nepeaHen naHenn: 10GbE n

T00GbE, a Takxe ycnyru T0GbE ¢ ynakoskon OTN OTU2e.
eSLM Flex 100G nogaep»xmaeT konbua G.8032 n MPLS-TP

(B AOMONHEHME K MONHOMY NakeTy GYHKUNIA ynpaBaeHns
NPOM3BOANTENBHOCTbBIO, 3aLMTON N Tpadunkom Ethernet).

eSLM Flex 100G nomoraeT onepatopam 6bICTPO U 3G PEKTUBHO
YAOBNETBOPUTL PACTYLUMIA CIPOC Ha KOMMYHMKaLUMOHHblE
ycnyru Ethernet oT ypoBHs focTyna K ceTy 4o sapa

rOPOACKOM CETN Ha OCHOBE LLe/T0CTHOrO KOHBEPIEHTHOIO
MaKeTHO-OMNTUYECKOro NOAX0Aa, 06becneynBatoLLero
3HaAYUTE/IbHYIO 3KOHOMMIO SKCTlyaTaLUMOHHbIX 3aTpaT 1 3aTpaT
Ha obopyaoBaHue.

MeyaTHaa nnata eSLM Flex 100G obecneunBaeT cneaytouimne
DYHKUNN:

* ONTUMM3ALMA YaCTNYHO 3anoIHEHHbIX NopToB TOGbE 1
100GbE gns 6onee apdeKTMBHOrO TpaHCNOPTa NaKeTHOro
TpaduKa Mo MeHbLLIEMY KOJIMYECTBY COEANHEHNN
C MCMN0/b30BaHNEM MeHbLLErO 06bemMa NPONYCKHOM
CNOCOBHOCTN CEeTK;

* 60/1€€ HAAEXKHbIN 1ETEPMUHNPOBAHHbIA TPAHCTOPT
NaKeTHbIX YCAYT;

* BO3MOXXHOCTb Bbl60Opa Hanboee rmbkon ceTeBon Moaenu Ans
BapVaHTOB PE3ePBMPOBaHNS NaKeTHOM Nepeaayn, ONTUYECKOM
nepegayv u/mnn OTN B COOTBETCTBMM C TPEOOBAHNAMMU;

* MOJIHOLEHHOE 0HecnevyeHne A4encTbiX CoOeaNHEeHNN
C MakcrManbHO addeKkTMBHbIM TpaHcnopToM Ethernet
N APYrUX ycnyr B ontuyeckon cet DWDM.

Y3HaTb 60nbLue o cepun 5400 @
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TexHu4yeckasa uHpopmauusa

Intelligent Control Plane

ITU-T ASON/GMPLS SONET/SDH Control
Plane

ITU-T ASON/GMPLS OTN Control Plane
Point-and-click auto-provisioning
Automatic path computation
Auto-discovery of network resources
Link bundling for large network scalability

Multiple protection/restoration service
classes

Administrative weight routing
Latency routing

Local Span Mesh Restoration (LSMR)
(SONET/SDH/OTN)

1+1 Mesh Restorable SNCP (MR-SNCP) for
rapid protection and ultra-survivability

1/0 Modules Programmable FlexiPort
Formats

TSLM-48
48 multi-rate (155M to 2.7G) Ports:

0OC-3/STM-1—155.52 Mb/s

OC-12/STM-4 —622.08 Mb/s
0OC-48/STM-16 — 2.488 Gb/s

OTU1 —2.666 Gb/s

GbE—1 Gb/s

(Numerous SFP-supported interfaces)
SONET/SDH (SSLM-48) and OTN (OSLM-48)
optimized versions also available

TSLM-12

12 10G Ports:

0C-192/STM-64 — 9.953 Gb/s

10GbE -10.3 Gb/s

0OTU2-10.709 Gb/s

OTU2e - 11.095 Gb/s

(Numerous XFP-supported interfaces
including tunable C-Band XFPs)
SONET/SDH (SSLM-12) and OTN (OSLM-12)
optimized versions also available

OSLM-2 Flex-3 WL3

Two Flex3 WL3 DWDM ports with Wavel ogic
3 Extreme chipset (same used in the 6500
platform)

Each port can be individually programmable
by software to operate in any one of
following modulation formats:

2 x 100G DP-QPSK

2x200G 16QAM

Mix of 1x 100G DP-QPSK and 1x 200G

16QAM
OSLM-5-100G
Five individual programmable optical ports
(OTN and Ethernet interface) with unique
data rates ranging from 40G to 100G/.

T00GE/OTU4 mapping into ODU4

OSLM-5-WL3n
Five pluggable CFP2-ACO 100G C-Band
tunable coherent DWDM ports with
WavelLogic 3 Nano chipset (same chipset
used in the 6500 platform), supporting:
CFP2-ACO optics
5x 100G DP-QPSK
100G OTU4 per wavelength per port
OSLM-50-10G
An OTN switch with 50 individual
programmable optical ports (OTN,
SONET/SDH and Ethernet interface) with a
unique data rates ranging from 1 to 10G
OSLM-1
1x0TU4
1 x 100GbE (Transparent Mapping)
TSLM-1
1x0TU4
SONET/SDH capabilities such as up to 10x
10G Embedded SONET/SDH over ODU2 with
STS/VC switching
TSLM-1-D/OSLM-1-D with WaveLogic 3
100 Gb/s line rate with DWDM and coherent
technology
OTU4 SONET/SDH Capabilities (up to 10x
10G Embedded SONET/SDH over ODU2 with
STS/VC Switching - TSLM-1-D only)
Five variants: Regional, Metro, Enhanced,
Premium and Submarine
TSLM-3
3 40G Ports:
0OC-768/STM-256 — 39.813 Gb/s
OTU3-43.018 Gb/s
40GbE -41.25 Gb/s
(Numerous types of CFPs)
OSLM-3 - OTN optimized variant
Embedded SONET/SDH capabilities (up to
12x 10G Embedded SONET/SDH over ODU2
with STS/VC switching)
TSLM-2-DWDM
2x40G C-Band Tunable Coherent
DWDM with colored and colorless Ciena
WavelLogic technology
SONET/SDH capabilities such as up to 8x
10G Embedded SONET/SDH over ODU2 with
STS/VC switching
TSLM-12-DWDM ULH
6xSFP+ with 6dB, 8dB, SFEC, and TriFEC
support
6x AM-XFP support for interoperability with
legacy equipment (OC-192 Classic and
Connect DX)

Ethernet Service Line Module (eSLM Flex
100G):

Leverages Ciena's field-proven, full-featured
SAOQOS packet software.

Layer 2 switching and mapping of Ethernet
services into an OTN network.

Supports up to 120G of Ethernet Interfaces
(faceplate) for aggregation into the packet
switch fabric and encapsulationinto 100G
OTN backplane

Traffic mapping into OTN's payload

Supported faceplate interfaces are: T0GbE
and 100GbE and include OTN OTU2e.

MPLS-TP
G.8032 Rings

Software Features

Packet Transport: GbE into SONET/SDH with
VCAT

Packet Transport: T0GbE into SONET/SDH
with VCAT or STS192¢/VC-4-64c

Embedded SONET/SDH on TSLM-2 and
TSLM-3 (4xSTM64/0C192 > ODU2 > ODU3)"

Embedded SONET/SDH on TSLM-1 and
TSLM-1-D (10x STM64/0C192 > ODU2 >
ODU4)

OSlover DCC

Configurable OTN/SONET/SDH OAM
SONET-SDH Gateway

SONET/SDH - OTN Gateway
OTN/SONET/SDH Multicast
Automated Link Grooming
Intelligent Control Plane

Packet Switching: E-PL, E-LAN, E-TREE,
EVP-L, EVP-LAN, EVP-TREE, MPLS-TP,
(.8032

Optical Protection and Restoration
Options

FastMesh connection-level end-to-end
reroute restoration

SONET/SDH & OTN SNCP
APS/MSP (1+1), MR-SNCP
APS/MSP 1:N & N+1

4F BLSR/MS-SPRing with 16 and 24 node
support

4F VLSR

2F BLSR/MS-SPRing
UPSR/SNCP
(G.8032rings

Timing Support

1.544 Mb/s/2.048 Mb/s BITS/Station Clock
inputs and outputs, line timing

SSM support
AlS thresholds

Stratum 3E/G.812 Type Il node clock hold-
over timing (G.813 option also available)




TexHu4yeckasa uHeopmMauua (NpopoKeHue)

Element and Network Management
Standards-based CORBA IDL interfaces

TMN-based architecture and information
models

TL-1 craftinterface for operational familiarity

IP over DCC/GCC and OSl over DCC
extensions for management of subtended
network elements

5410 Node Manager for GUI-based element
management

OneControl Unified Management System
across the comprehensive Ciena product
portfolio

Universal OSS Gateway compliant with
TMF-814 for operations integration

Equipment Protection

Shelf Controller: Redundant

Power Distribution Units: Redundant

Switch Modules: 1:3 redundant switch fabric

Fan Trays: 4x4 internally redundant, hot
swappable

Agency Approvals

NEBS Level 3: SR 3580, GR-63-CORE,
GR-1089-CORE

Safety: EN 60950-1, UL 60950-1, CSA 22.2
No. 60950-1, IEC 60950-1

EMC/Immunity: GR-1089-CORE, EN 300-
386/EN 55022, FCC Part 15, Class A; VCCI
Class A, ICES-003 Class A

Environmental Characteristics

Operating Temperature:

+5°Cto +40°C (+41°F to +104°F) up to 1800 m
-5°Cto +50° C (+23° F to +122° F) short term

-5°Cto +40° C (+23° F to +104° F) short term
with fan fail

Relative Humidity: 5% to 85% (non-
condensing) 5% to 90% short term

Altitude: up to13,000 ft (4000 m) at 30° C

Fire Resistance: NEBS GR-63-CORE, ANSI
T1.319-2002, UL-94-1996

Earthquake: NEBS GR-63-CORE Zone 4

Physical Characteristics

Shelf Dimensions:

38.5"(H) x 19" (W) x 23.6" (D)

978mm (H) x 483mm (W) x 600mm (D)
Line Module Dimensions:

20.0" (H) x 1.35" (W) x 18.1" (D)

508mm (H) x 34.3mm (W) x 460mm (D)

I/O Slots: 10 slots, 500 Gb/s capacity each

Mocetute
coob6buwecTBo Ciena
Mony4ynTe oTBETHI
Ha CBOW BOMPOCHI
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