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Introduccion

GRID, busqueda de soluciones
Problema con IP - Soluciones IP
MPLS -> VPN L2, VPN L3 y VPLS
GMPLS

Vision de Fabricante
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We need...

e Gran Ancho de Banda . Y mas, y mas ... y mas...
« Gran capacidad de crecimiento.

 Latencias muy bajas.

* Flexibilidad en el suministro de ancho de banda.
* Interfaces 10G y Giga... ahora...

e Servicios End to End a todos los niveles.

* Integrable y compatible con todos los servicios avanzados de
REDIRIS, GEANT2 e INTERNET?2, actuales....

Y, dentro de lo razonable, los previstos.
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Some answers...

« Multi Protocol Label Switching MPLS

* VPN L2, VPN L3
* Virtual Private Lan Service VPLS

* Intra and Interdomain. Cesga-Rediris.
 Dark Fiber.
e Optic equipment DWDM.

e Dual Control Plane

 Single Control Plane - GMPLS.
* Optic links between Research Networks.
* And QoS where needed...
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DWDM

4x25G
SONET/SDH
1/2/4 FC
OTU-1

8xGbE

2x10G
SONET/SDH
10GbE LAN PHY
10GbE WAN PHY
OTU-2
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* Flexible client-side mapping

* Any client to any timeslot in any wavelength

« Individually routable & accessible at any Digital Node
« Asynchronous Client Multiplexing

 Client transparency fully preserved va digital wrapping

“ * Mix-and-match digitally wrapped client payloads
¥ e telindus
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Signal Cleanup & PMs

» Digital Performance Monitoring
* SONET/SDH and/or G.709 O/H
» Section, line, path BIP-8

* BER monitoring from FEC

|
Muxing & Grooming

* Sub-lambda grooming

* Sub-lambda muxing

* OC-3/STM-1 to OC-192/STM-64

* GbE, 10GE, Fiber Channel

Optic Node Features

Digital Node

Signal Regen & PM
Protection

Muxing & Grooming

Add/Drop

SOIUOIOYd parelbalu]

Protection

» Optical layer protection
» Dedicated or shared protection
* Robust fault detection based on

digital PM data

Add/Drop
* 0% to 100% add/drop at any node

* In-service re-configuration
* Sub-lambda add/drop
* Trib optics only for add/drop




Aproximaciones Operativas: Modelos de Capa y Peers

* Modelo de capas

» Dos planos de control independientes
* IP/MPLS routing

* Optical domain routing

* Los Routers son clientes de dominio 6ptico

* La topologia optica es inivisible a los routers

 Modelo de Peers

» Unico plano de control

» Los Router y los switches opticos son peer
 La topologia optica es visible para los routers

e Similar al modelo IP/MPLS
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Infraestructura GMPLS

Management Suite

DNA Network & Node Management
Network Planning
OSS Integration

IQ
Network Operating
System

DTN
Digital Optical
Networking Systems

& telindus

23/05/2007 | slide 9




Intelligent GMPLS Control Plane

* Automated network topology discovery

* Routing nodes & links dynamically advertised as changes occur
* Automated source-based circuit routing

» Traffic engineering for explicit routing control

* Automated point-and-click bandwidth turn-up
* Robust signaling protocol for dynamic provisioning

* Speeds service delivery

. « Enabler for service restoration schemes
& e telindus
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The Network 1s the Switch.

Nodo de Routing

N

H) Nodo de Routing

[

1640

[

Nodo de Routing ‘

* Escalabilidad

* Adaptable

Nodo de Routing

* Baja latencialjitter
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New ways to Network Management

Just one physical router but 2 logical Routers

Managed by Center

Manager by Network

______

Research Network
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The Internet2 Network

* Hybrid IP and Dedicated Wave System
« utilizes Level3 optical fiber platform
* equipment and fiber dedicated to Internet2
e sparing and equipment maintenance by Level3
e including SLA for wave system

* Initially provisioned with ten 10-Gbps wavelengths, with unlimited
capacity; scalability potential for 40 and 100 Gbps interfaces

 Flexible add-drop wave capabilities for RON's and other networks

« Simplified and rapid wave provisioning, within minutes for full waves
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Optical Topology
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| sb WewinDHy T —— i,
and 1033 Denny Way! e | "'H._l
: = . 53
I,r .:._'3__.-' £ T o o
J [‘;,"-F r_;-,‘_ M’T o I."H:'.,h-.-,-. Yy  Hagrtn KA
.ﬂ'r iy Clasalare, UH ; 300 Eom 1
q ; Chastor = Bz by ¥
F Buisw, |10 - "l. : _jlﬁ_::':: HY
I Lrll:"l.?{'. L i M I [} W o
I T N e I
/ ga - - X .
i Cigelen UT ‘ra Gierliahitl - F R,  (aead 1161
Axw'les v r 3
| Oina -, HE hyGoelpha, 1o
| & bemrtanl M- { % MM Brazd
\ . ¥,
- - AR
o Y remerle,CA - gan acaciy T " . 1333 £ Ecet B4 b g1 30
. LT3 eleorg | 450 e zr Homooo Gy, MO e TELan Ol pARaT
T reyrin, T A1 Wb MIZE D ]
3 3B TAer B R - :ﬂﬂﬁé"l:t?
e
. R TR BlbucLargda M D. S0l4 1l ﬂa,__l"-T
10 Gald Avs SE : z
™ s Sonmpleai, AL IEFEEL.!-'ﬁtt
Fhuiin, AZ i
| A% ARGSEE CA gty Tuzeer, AL Tz-chs de = Fe, MM IJ'-r
BIZWIN sar Dol Selartira TX
S .
— i Slecaonvils L
; 4 " ool sanvils
ECT . Cgriang '\.II * Tdithammen . bR Prifics Huy
5 L L Ly
£ vt 0o Mo b Dl ik iy Pk P ! ’“—f"h&'l']‘g"'gﬂii"-l':-: ! 14
: i “Bar Al TS [5azcn, T ¥ Burbat 0y '
@ et Raun 3w ‘:"” ¢ ;’“’]zccl N 4 J )
‘ Fobandl2 Fadaran L D st 3ie l||_ i, "\.{'
' ESrct Crap ¢ audd S0z & 3 :
~4 y

& telindus

23/05/2007 | slide 15



IP Network

Internet2 Network - IF Network
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Internet2 equipment

* Nodes

* Infinera DWDM Equipment - GMPLS control plane
« Will be static at the beginning

* Grooming Equipment - Ciena CoreDirector

* Integration of DRAGON and Ciena control planes

* At router nodes, Juniper Routers - GMPLS
Implementation

e Integration of control planes
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Ko e Cim MO Internet2 Network
- O L Node Architecture
: Thom:

Deaer
f— » eInfinera DWDM Gear -
| Static at the start

R o ! [ *Grooming capabilities in
WY serwitwe  ADM to provide sub
_|_|_|_ channels and HOPI types of
Ve L =5 activities at the start
I (CE==D)  .Simplified and
- = standardized interface to
=" . connectors, exchange
N | s i 4 N points, and other global
Wy = B2 Sosemn

research and education

o networks - 2 x 10 Gbps
Yol i I S interfaces
d RON or Dt er Fee: Neterk D *Measurement and control
. T servers will support the

———
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Typical GEANT2 POP

France (FR)

ES
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Circuit Services over GEANT2

More resilient IP service

POP A
Primary IP accesg s

1
h
Back IP — -

ackup access_EI:E
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POP B
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Features:

e uses GFP/NCAT

* GE port per instance

* more dynamic
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Circuit Services over GEANT2

Point-to-point GE (GE access)

POP A /\/—\—EOP C

POP D)

-
R .

Features:
e uses GFP/VCAT
* GE port per instance

& - telindus « more dynamic
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Circuit Services over GEANT2

Managed wavelength service

: .
%’ -~
\\\ /

\

GE&NTZ

0}»POP B \ ﬁ
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POP D)

Features:

*10G only

* SONET/SDH or 10GE LAN PHY
e static
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Circuit Services over GEANT2

Point-to-point 10GE (and SDH too)

_EFI—L%_ L=

_—

\ N /

VEQNTZ POP D)

q’POP B \ ﬁ
§=. - I_P

* uses GFP/VCAT (for 10GE)
* NOT line rate! (for 10GE)
* more dynamic
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Nodo tipo
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SURFnet’'s new Industry Partners (2004-2010)

= | eader of the consortium

NQRTE L = Optical equipment
NETWORKSW = Ethernet equipment

= Network management equipment

YSTEMS = Routing equipment

)
'El_lnnus = |Installation services

= Maintenance services
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SURFnNnet6 overview

= A hybrid optical and packet switching infrastructure
= Based on customer-owned managed dark fiber

= Native IPv4, IPv6 and Light Path Provisioning over a single
transmission infrastructure

» Managed via a single control plane

* Network nodes reduced from 20 routed locations to 2 routed
locations

Paving the way to a ubiquitous and scalable
Services Grid
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SURFnNnet6 on dark fiber
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= SURFnet6 will be entirely based on
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= Managed dark fiber infrastructure will be

P =y extended with new routes, to be ready for
ben =esh SURFnet6
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SURFnNnet6: IP Services

*|Pv4 and IPv6 connectivity
 Unicast

» Multicast

=1 and 10 Gigabit Ethernet connections

= Small routed IP core in Amsterdam at two
separate locations

= Congestion-free via overprovisioning

= Resilient
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Global Lambda Integrated Facility

GLIF e an kornatlonal virtual organleation thas arometoe s
sUppars eatcal narendking s & collsboeratlve nkiaths of
research networke acrces the world, e wall as lrettutions and
COMeora workng wrh lambdze,

MetherLight
UKLight
USLHCNet i

-

USLHCNet

CAMARIE
StarLight e Toronto MAN LAN
CAMARIE

CANARIE

12/HOPI
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Global Lambda Integrated Facility

NORDUnet/10Gb
Kholf g Helsinki

Mozcow

CESnet/10Gb

Geneva

GLORIAD/2.5Gb

CERN/10Gb
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Cisco Data Center Network Architecture

Business Collaboration
Applications Applications

Traditional Architecture / Sew'l:e Oriented Architecture

Advanced Analytics and Decision Support
Applicatilh Services

—_—— WAAS, App Acceleration, p—
Optimization, Security and Server Offload |+

Infrastructure Services

UL Firewalls, Intrusion Protection,
, Security Agents

LAYER
Services Management

Ll

=
= w
o0
<<

T
W o
Em

Low Latency Clustering 4 Virtual Fabrics

ANALYTICS & ADAPTIVE

RDMA, Virtual /0, | I & | Virtualization, Replication, ‘

Infrastructure Management

h 4
Compute Network | Storage Network

Server Storage Data Center

Switching Switching Interconnect
Modular e DWDM,

gl Rack SONET,

et ke ' SDH, FCIP

NETWORKED
INFRASTRUCTURE
LAYER




NUEVAS REDES, NUEVAS POSIBILIDADES

« Sistema hibrido IP y optico
o Utiliza fibra optica oscura

« Utiliza radio enlaces nativos IP de alta capacidad para la ultima
milla.

 Plano Unico de gestion utilizando GMPLS
* Permite una gestion completa de forma centralizada

e Inicialmente utiliza lambdas de 10-Gbps; escalable a interfaces de
40 y 100 Gbps

* ¢,¢,INFINIBAND en el CORE???
* Se pueden suministrar lambdas de forma flexible a los centros.
« Suministro de ancho de banda alli donde se necesita.

 Ubicacion de los routers segun el interés. La red como conmutador.
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