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| [C] Universal network
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- Multi-layer traffic engineering
-> High-efficient resource utilization
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| Optical path topology design
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Adaptive transparent path
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'HIKARI router (1)
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Hardware structure

(Layer 3 Packet forwarding)

Type-B (Optical 3R or wavelength conversion path)
Type-A (Optical transparent path, Bit-rate restriction free)

Software structure

LRU=WDM+Optical SW
+L1-Trunk

LRU : Lambda Routing Unit

FE : Forwarding Engine

SW : Switch

I-conv : Lambda converter

NE : Network Element
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draft-shiomoto-ccamp-multiarea-te-01.txt
- GMPLS
(Multi-area multi-layer traffic engineering
using hierarchical LSPs in GMPLS networks)
draft-imajuku-ml-routing-02.txt
- LSR
Multilayer routing using multilayer switch capable LSRs

draft-matsuura-mpls-reverse-Isp-00.txt
- GMPLS (Signaling reverse-directional LSP
in generalized MPLS)
draft-vigoureux-ccamp-gmpls-architecture-hpn-00.txt
- GMPLS (Generalized
MPLS architecture for multi-region networks)
draft-oki-ipo-optlink-reg-00.txt
(Requirements of optical link-state information for traffic engineering)
draft-oki-ccamp-upstream-labelset-00.txt
- RSVP-TE
set support in RSVT-TE extensions)
draft-matsuura-gmpls-rsvp-requirements-01.txt
- GMPLS ESV-TE
using RSVP-TE in GMPLS signaling
draft-suemura-gmpls-restoration-signaling-00.txt
- RSVP-TE

(Extensions to RSVP-TE for Supporting Multiple Protection and
Restoration Types)
draft-czezowski-optical-recovery-reqs-00.txt
- Optical Network Failure Recovery
Requirements

(Upstream label

Requirements for

[10] draft-seno-path-quality-verification-00.txt

Path Quality Verification over an All-
Optical Network

11

[12]

[13]

[14]

[15]
[16]
171

[18]

[19]

[20]

[21]

draft-vigoureux-shiomoto-ccamp-gmpls-mrn-00.txt
- Generalized
MPLS Architecture for Multi-Region Networks
draft-matsuura-reverse-Isp-01.txt

- GMPLS (Signaling reverse-directional
LSP in generalized MPLS)
draft-ietf-gsmp-regs-04.txt
- GSMP
optical support to GSMPv3)
draft-czezowski-optical-recovery-regs-01.txt

- Optical Network Failure Recovery
Requirements

draft-rabbat-fault-notification-protocol-02.txt

- Fault Notification Protocol for GMPLS-Based Recovery
draft-soumiya-Imp-fault-notification-ext-00.txt

- Extensions to LMP for Flooding-based Fault Notification
draft-shimano-imajuku-gmpls-restoration-00.txt

- RSVP extensions for gmpls restoration signaling
draft-matsuura-reverse-Isp-02.txt

- GMPLS (Signaling reverse-directional
LSP in generalized MPLS)
draft-ietf-ccamp-gmpls-recovery-terminology-01

- Recovery (Protection and Restoration) Terminology for
GMPLS

draft-papadimitriou-ccamp-gmpls-recovery-analysis -03

- Analysis of Generalized MPLS-based Recovery Mechanisms
(including Protection and Restoration)
draft-bala-gmpls-recovery-functional-01

- Generalized MPLS Recovery Functional Specification

(Requirements for adding
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' MPLS2003 PIL — MPLS /7 GMPLS demo

Oct. 27-29, 2003 @ Washington DC

PC GMPLS
MPLS/GMPLS

FURUKAWA & wmmsumsi  FURUKAWA
WIT ‘cecrrc o= fectre. (O NIT

F—— o ——
- - - -&3
Node
Node 6
0
MPLS
NEC ;)\p; s domain NEE& MPLS domain——

) NTT
Network Innovation Labs.

'MPLS2003 PIL

= MPLS GMPLS

o MPLS GMPLS MPLS
GMPLS
&) FA-LSP
Opaque-LSA Router-LSA

o draft-oki-ccamp-gmpls-ip-interworking-01.txt (IETF )

Network Innovation LabsI




Network Innovation Labs.

®

4
MPLS MultiProtocol

IP

NTT
GMPLS Generalized MultiProtocol

GMPLS

IP
IP

2003.10.27

MPLS

Label Switching
Label Switching

MPLS
IP

TR s o
Bebirs 4070

-r -i_.H._...E
HLEL L e b

NE ey
CTEETEUEE
- oo OF EL T ETLTAT B
L L 4 .quul..s...: [
|_ n. .n.-ln I-FI: g

' NTT®NEC
RO I R
H
g?

-

C & R FE T ]

_!_-._ | W .45
el
B L | P B ol P B
A S P
BEAER: S EsE | Ryt Tk
BN CEEET e R T
AN il | ST a

3

..-_ " N I.
Lk |
~____nnovation Labs.

EARL  TGHPLETMPLE]
NTTE 4%

ERROESRRE
- Z== =g hE e

T e o POEEEERY I | Bee) EcERl
WE-E e o) 47 SREDEN | BEUSRET
T T T T Y
Dol sl ST | IR 0 | k= e | 1]




BUSINESS WIRE, October 27, 2003
(10/27/2003)

MPLS 2003 International Conference and Exhibits Opens in Washington, DC
BUSINESS WIRE

October 27, 2003; McLean, Virginia

Isocore today announced the opening of the MPLS 2003 International Conference which will
provide a forum for leading MPLS vendors, test equipment manufacturers, and premier ISPs
to showcase next generation MPLS products and services.

¢ )

Also participating at the exhibits is NTT Network Systems Laboratories demonstrating
world's first Multicast MPLS protocol jointly developed with Motorola. The demo will
shows various data distributing scenarios over traffic engineered multipoint LSPs.
Additionally, NTT, NEC Corporation, Furukawa Electric Co., Ltd., and Mitsubishi
Electric Corporation will highlight PIL's activities.
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BUSINESS WIRE, October 29, 2003
(10/29/2003)

10/29/2003 Sycamore Demonstrates Multi-vendor IP/Optical Interoperability Featuring
MPLS Services over an Intelligent Optical Core Sycamore's SN 16000

Intelligent Optical Switch successfully demonstrates standards-based GMPLS signaling
and routing

Chelmsford, Mass. - Sycamore Networks, Inc. (NASDAQ: SCMR), a leader in intelligent
optical networking, today announced that the company successfully demonstrated Generalized
Multi-Protocol Label Switching (GMPLS) multi-vendor interoperability in Isocore's |P/Optical
Integration demonstration -- held in conjunction with the MPLS 2003 International Conference -
- at the Isocore Internetworking Lab in McLean, Va. on Wednesday, October 29.

"By unifying network operations between the IP and optical layers, GMPLS provides the
means for service providers to reduce operations costs and improve network
efficiencies," said Naoaki Yamanaka, Ph. D., of NTT Network Innovation Laboratories.
"Validating the inter-working of IP/MPLS and GMPLS is an important step in the

evolution toward more flexible next-generation optical networks." ... @
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