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Ciena en breve

Founded / IPO

1992 /1997

Headquartered

Maryland, USA

NASDAQ Listing

CIEN

FY’07 Revenue

$780M (38% annual growth)

Market Cap $4.1B
Employees Worldwide ~1,800
Total Customers

200+

Development Centers

| GA; MA; MD; Ottawa;

Gurgaon, India

Service and Support

NA, EMEA, LA, AP
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End of FY2006

$564M 30¢ 2% ’ $2B
revenue per share op margin market
cap

To be the market, technology and thought leader
in performance-grade Ethernet

$780M $1.31 11%
revenue per share op margin

End of FY2007
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Plano de Control Optico: DRAGON
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3. Tecnologias que habilitan a las Redes de Nueva Generacion
1. OTN
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Multiples Capas sin Convergencia

e AP T Alien
P _ ’:,IP Wavelengths
JDM ----- - 1P Ethernet
oice ESCON
DJ
TDM g
PL FC

OTN es una Capa de Transporte para Servicios
Clientes con una mayor Granularidad y posibilidad de
gue estos puedan ser Gestionables
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Ij .. Wireless
B9z 1,

Video

FlexiPort Converged Ethernet Hybrid Single
Infrastructure Switch Manager
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OTN —“ Optical Tranport Network “

ESCON
200 Mbis

(FC100)
1063 Mb/s

ot

STM-1 it

155 Mbis P2
Client Ports

Figure 1. Multiservice aggregation using OTN

OPVC

Optical channel Payload Virtual Container
Optical channel Payload Tributary Unit
Optical channel Payload Unit

Optical channel Data Unit

Optical channel Transport Unit

Figure 3.
QOTM networking layers

Gigabit
Ethernet
1250 Mb/s OTU1
Fibre Channel : Wrapper

Positives

* Bulletproof service

* Industry-standard
Performance
menitering (PM)

* Fault isolation

MNegatives

* Cornplex Timing

* High Cost

* Inflexible for
data senices

Pasitives

* Low cost

® Eagy to install

# Mo timing to
womy about

Megatives

# Mo physical laysr PM

* Mo fault isolation

* Can't support legacy
sarvices

Figure 2. OTN for carrier-grade transport of Asynchronous services

Thytes  7hytes 35’3'3_‘5}'0“
| | | 1
il S B T ORUK Payload OTUk FEC ,
e : (43808 bytes) (4256 bytes) byt
1 I
14 bgtas 2 bytes 2546 bytes

Figure 4. OTN Frame 5tructure
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Puertos configurables por Software
Aprovisionamiento del Servicio mas rapido
Habilita la migracion de TDM hacia Paquetes
Requiere de menos Planeaciéon y de Ingenieria
Requiere de menos Refacciones

1.
2.
3.
4.
5.
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Tarjetas con Puertos Fijos Tarjetas con Puertos Programables
0C-3
0C-12
0C-48
. n Fibre Channel
66% menos Refacciones ; Gb E thernet
95% aprovisionamiento b ESCON
mas réapido Video
1 x Line Card FastEthernet
Cualquier Servicio
Cualquier Velocidad
ualquier velocida Red o Cliente

Cualquier Puerto
Muchas Tarjetas En cualquier momento
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Hardware Flexible vs Hardware Fijo

SDH Tradicional

Soy un
Puerto SDH

O f
O
o ras o
SDH

Tarjetas con Puertos Programables
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Hardware Flexible vs Hardware Fijo — Cont.

Ahora soy un
Puerto GbE

GE

Puertos configurados por
medio de Software
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Filtros Programables por Software

Cross-Conexion de Lambdas

Equalizacion Automatica de la Potencia de las Lambdas
OADM Reconfigurable por Software

Agregacion y Cross-Conexion de Sefales de Baja Velocidad

a bk WD

~_

Original T New composite
composite Photonic Switch signal
. ignal
Tréfico Esi%nraess 2.5G 10G 40G
todo Optico A LH 6 ULH
~ Anillo / Malla
DWDM
fiber WDM Integrated WDM

Terminal Tunable Optics

Agregacion
Eléctrica

—>
., |
Agrpggcmn j SignsTl 5;‘05| Eign dd path
Optlca High speed Clients
(Switch/Routers) A,\,.L%M )
A/\zee\ 406 - 10RElPHBta stream,

same wavelength

&
-
O
o
o
O
N
©
=
®
E
al
@
©
c
Q
c
>
Q
o




Primawvera

® > 7= 2008
FY _.-". 4 g . i
; : :

L —del 16 al 18 de abril

Funcionamiento de ROADM

=

&
-
O
o
o
O
N
©
=
®
E
al
@
©
c
Q
c
>
Q
o

Port 9




Primawvera

® > 7= 2008
FY _.-". 4 g . i
; : :

L —del 16 al 18 de abril

Funcionamiento de ROADM

=

&
-
O
o
o
O
N
©
=
®
E
al
@
©
c
Q
c
>
Q
o

Port 2 0 Port 8 Port 9




2008

CUD\

i Reunidn
Primavera
Clahas

ad

N
75
%
2

Z
(5
,1

3

L _

OoTu

son los clientes OTN

0
Q
2

>

| -

o

(7p]

)
©

o
—

-

o

o

0

C

©

|-

—
T
LL

OTN/G.709

)
=
@)
=
(@)
=

ROADM/WSS
OTU

!

OTN y ROADM

OTU

Control remoto de

Gestion y Control total
Lambdas

ciena

IaND 800¢ BIaABWILId 8P UQIUNSY




. T
=N

N

-

I~ Reunidn

=7

Y

/c_n
=
F

Primawvera

-t

A~

ciehna

2008

UD\

He

ol .-J‘.’.'l at

L

A

del 16 al 18 de abril

C

Cont
Client Ports

OTN y ROADM

/ Timeslot Interchanger

ITU G.709 Digital Wrappe
Ethernet

o
C
‘T
€
@]
—~ —~ —~ C
o » 2 ) Ei
o] o]
= = s = E
o o Ln n >
o N To] S
Y < ) IS 7))
\u3 g ™ S S
WE O O )W o
O =2 L N o
n O o = - 1
| *bn_m
) 925§ 2
V_.O.m
Y ows =
O 8
>0 X o
c x )
T O =z <7
X 2
S g %

|||||||||||||||

,CI.QI‘IEI extension

IaND 800¢ BIaABWILId 8P UQIUNSY




PRI
Primavera

i zédh
cliha (5%

Agenda “del 16 al 18 de abril
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4. Convergencia de LO/L1/L2
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Convergencia de LO/L1/L2

Layer
K] IP
» Layer
IP/MPLS

. _ o
Etharrl\;llet Carrier-Class »  Flexibility
Ethernet |

Planar View

- '—i‘)’;r Ethernet

Simplified, -
SONET OTN-based »  Resilient
SDH Aggregation Transport

Layer
Dynamic > 0/1

EWE A Static Tunable e
(0] DWDM Transport
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Convergencia de LO/L1/L2 — Cont.

Plataforma Convergida

Ethernet i

SDH

OTN

WDM

Evolucidon hacia Ethernet

SDH basado en un Cross-Conector Optico

Evolucion hacia OTN para cross-conectar
servicios de baja velocidad

WDM con ROADM y OWS
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Packet
Services
LM

E-0-GE/10GE ||
E-0-SONET/SDH O:E
E-0-OTN O:E
E-0-SONET/SDH-0-OTN (DDZ

IN -

Hybrid
Services
LM

TDM
Services
LM

Ethernet Packets

Packet

jo Fabric
=

Switch Module

Packet
Services
LM

e

TDM
Fabric

Hybrid
Services
LM

. .\\

TDM Frames

TDM
Services
LM

-
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E-0-GE/10GE
E-0-SONET/SDH
E-0-OTN

E-0-SONET/SDH-0-OTN

E-0-GE/10GE
E-0-SONET/SDH

- OUT

E-0-SONET/SDH-0-OTN

E-0-SONET/SDH
E-0-OTN

E-0-SONET/SDH-0-OTN
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Ethernet “ Carrier Grade “

Ethernet Orientado a la Conexion
Transporte de Paquetes Robusto
Plano de Control

Gestion Orientada a Servicios

Service Performance
& Network Health

—

PBB-TE 6 T-MPLS
OTN
G.ASON / GMPLS
SLM

1. Service Level Mgr.
Correlation of Client
Services with Network
Resources

2. Control Plane

Multi-layer Mesh
Automation

3. Ethernet Tunnels

Deterministic and
Efficient Connectivity

4. OTN/G.709

Robust Packet
Transport Substrate
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|EEE 802.1Q bridge
Figure 2. Evelution of Ethernet hierarchy -
3. Customer frame
is transparently IEEE 802.1Q frame C-DA csa ] crae Client data C-FCS
tunneled from

UNI to UNI

Ethernet BO2a2Q
Tag

|EEE 802.1AD bridge

2. Service Provider

Q-tag identifies [EEE802.1AD fiame | cDA | C-sA || STAG IC-TAG \ Client data FCs
customer

— C-DA: Customer destination MAC
C-5A: Customer source MAC
E-PCMS;:%EEE BOE.‘!FquLAN tag
3 -FC5: Customer
EESE2 Rl S-TAG: IEEE 802.1ad S-VLAN ta
B-DA: |EEE 802.1ah backbone destination MAC

1. Q-tag identifies

B-SA: |EEE 802.1ah backbeone source MAC
|_VLAN [EEE BOZ.1AH frame |-TAG: |EEE 802.1ah service tag
[ Bpa [ Bsa [ B1aG | I1aG [fcDA | csa [ c1ac Client data [ BFCS

B Figure 1. Ethernet frame transformation as it passes through different IEEE 802.1 bridyges.

Figure 1: Example of a configured Ethernet trunk

v

Ethernet trunk
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Plano de Control Optico

Funciones:

1. Auto-descubrimiento
por medio de
Enrutamiento

2. Auto-aprovisionamiento
por medio de
Sefalizacion

3. Restauracion por medio
de Enrutamiento y
Senalizacion
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Overlay Architecture allows Carrier Networks to
support Multiple Domains
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Planos de Control de Multiples Capas

Node/Port-orig A9.1
Node/Port-dest 234
Direction Bi-directional
Rate (Mbps) 34

Service ELINE

Class of Service Unprotected
Configuration Automatic

U

Existe una ruta OTN (VCG) entre los nodos Ay Z? No
Existe una Lambda entre los nodos Ay Z? No
Se puede establecer una Lambda entre los nodos Ay Z? Si

1. Auto-aprovisionar una Lambda entres los nodos Ay Z

Auto-aprovisionar una ruta OTN (VCG de tamafio ajustable x155 Mbps) entre los nodos Ay Z

3. Auto-provisionar un servicios E-Line, bi-direccional, de 34 Mbps,
desprotegido, entre los nodos A, puerto 1, slot 9 y nodo Z, puerto 4
slot 3.
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3. Tecnologias que habilitan a las Redes de Nueva Generacion

7. DWDM 40G y 100G
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More Fibers
(SDM)

Transmission

B | —

Optical
Optical fiber pair Optical
transmitter receiver
Faster Electronics
(TDM)
. Core
Cladding
) AMD channel 1 Transmission
ARNS v
AMMWWW ey
\ ’- A ™ ™ channel 2
-~ Optical
— . ~  Channel 3 \ fiber pair /
Fiber optic cable Optical DWDM devices Optical

transmitters receivers
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DWDM 40G y 100G

Ethernet PDH/SONET/SDH
LANs 100 Gbps WANS
40 Gbps
WV
10bes, -y 05005
o h 2.5 Gbps
.30es 622 Mbps
100 Mbps i 195 Mbps
34 - 45 Mbps

10 Mbps
1.5-2 Mbps
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DWDM 40G y 100G (cont.)

Time-division multiplexing
(e.g., baud rate)

100 Gb/s 4
( I\t.;lodulatic)n bol
i.e., bits per s o
10 Gb/s per sym
1 Gb/s 8 (e.g., QAM-256)
4 (e.g., PM-QPSK)
100 Mb
/s 2 (e.g., PBST, DPSK)
10 Mb/s 1 (e.g., NRZ OOK) Wavele?gtr P
- multiplexing
1 1 4 8 16 40 80 (e.0., As)
12
24
48

Space-division multiplexing
(e.g., parallel optics/fibers)

M Figure 1. Implementation techniques for supporting high-data-rate transmnis-

sion over aptical fiber.

1 'EL'J:'.
I’rl avera

/ J) 2008

del 16 al 18 de abril

Operating parameter (typical specs at 40 Gb/s) PSBT (Duo-binary) RZ - DPSK RZ - DQPSK PM-RZ-QPSK
Typical PMD tolerance (mean DGD) Low (3-4 ps) Low (3-4 ps) Med (6-8 ps) High (20-25 ps)
Typical chromatic dispersion tolerance (ps/nm) Low (+80) Low (+50) Medium (+200) Medium (£500)
Typical optical system reach (km) 500-600 1000 1000-1200 1500

WDM channel spacing Medium (50 GHz) Low (100 GHz) Medium (50 GHz) High (25 GHz)
Modulation complexity (and relative cost) Low Medium High Very high

Bl Table 1. Relative performance of different 40 Gb/s service transmission protocols.
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DWDM 40G y 100G (cont.)

Router-to-router view

- 100GhE ~
—~ S ~
T S -
_.-"'/ e
._,-"-’ e, - -
Layer 3/2 Layer 1-0 Logical circuit view
router/switch DWDM

@ 100GbE Eﬂ

Time Division Multiplexing

i

= 1 % 100Gh/s

*_

G

1 x optical fiber

Space Division Multiplexing
10 x 10Gh/s

¢

*__

10 x optical fibers

Wavelength Division Multiplexing
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10-k x 10Gb/s

M~

10-2 % 10Gh/s

10-2 x 100Gh/s

1%

R

1 % aptical fiber

4 —

B Figure 6. Schemaric of TDM, SDM and WDM implementations of I00GBE router-to-router copnectiviry.
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8. Sistema de Gestidon orientado a Servicios
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Sistema de Gestidn orientado a Servicms

SLM es una Nueva Capa de Gestion ademas de EMS y NMS
Sistema de Gestidon orientado a Servicios

Habilita el reporte de SLAs

Habilita la Planeacién y Simulacion Proactiva de la Red

1.
2.
3.
4.
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3. Tecnologias que habilitan a las Redes de Nueva Generacion

4. Redes de Nueva Generacion
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