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Domestic backbone traffic demand
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Trend on Optical Switching network
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[A] Universal control
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Optical Transparent path
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Effectiveness of the optical cut-through
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Total power consumption of the network node
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Creation of new service
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New service provider service
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Outline
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Member Companies

* Keio University

* Nippon Telegraph and Telephone Corporation
« NEC Corporation

e Fujitsu Laboratories Ltd.

 Furukawa Electric Co., Ltd.

e Mitsubishi Electric Company

» OKki Electric Industry Co., Ltd.

e Hitachi, Ltd.

205 * |IP infusion

iP+opticaiNework 1P OP2005, 21-22 Feb. 2005, Tokyo, Japan

NEC

o8,
FUJITSU

FURUKAWA
ELECTRIC

0 MITSUBISHI
AV N ELECTRIC

OKI
HITACHI

Inspire the Next

infusion..

Page 12



Mission

 PIL is promoting R&D on next-generation photonic network
technologies encourages its members to submit proposals to global
standardization bodies such as ITU-T, IETF, and OIF. It also tests the
photonic network control programs developed by its member
companies.

* PIL has two objectives: i) to create new control technologies that can
be accepted as international standards and ii) to rigorously test the
protocol software code developed by each company.

 Founded in September 2002, PIL currently consists of seven
companies: Nippon Telegraph and Telephone Corp.(NTT), NEC
Corporation, Fujitsu Laboratories Ltd., The Furukawa Electric Co.,
Ltd., Mitsubishi Electric Corporation, Oki Electric Industry Co., and
Ltd. and Hitachi, Ltd.

* PIL activities are supported by the research and development aimed
at acquiring international technical standards as part of the Strategic
Information and Communications R&D Promotion Scheme of the
MIAC (Ministry of Internal Affairs and Communications) for funding
selected IT activities.

0P

B onie o iPOP2005, 21-22 Feb. 2005, Tokyo, Japan page 13



G LA
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Organization

Photonic Internet Lab. (610 UNVERSy,
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Steering Committee
PIL governance

—~ Standardization Strateqgy WG

Technical arguments on the investigation and discussion of members'’
standardization proposals and the exploration of technical themes.

— Technical Test W&

Technical testing of the leading-edge protocol codes developed
in each company

. PIL member Companies
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PIL activity framework
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Multi-layer (Multi-region), Multi-vender,
and Multi-route GMPLS operation trial

* Interoperability test of GMPLS control systems.
5 members, 8 types of equipment controllers.
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Multi-layer signaling
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News Release

[ BLRDOEBREA S [N AT MRDR)

KD LD—D

BEAYH-4E | FE

Z-Hy

o T EREERKERLER
ZEEUZE0 | BR - RS RED | INSED DohER R C LERER
| HEsRE OEER | SERERR P90 | BEUSRVESE VLSO BRREY
[ npmein | ToSn] (R | FLUERNS
2 D AP h— (R RBNTNR - [ UOBERUHS K

hab—hmn

BROACE Rt
fofh o BHERE
QB KN i
iR
NP0

W RABTL—us

s

LG

OZnJnRGRE| B BRI |20

"
TR I
TDUEEOS W%
~h—alErSHE

{2 SEERER

RPNt | WBRN MO
FEREL O E  ERPERS 32—
WNUEREL —0, (% (2~ ERAOKNK
AEm— PN LNOLN | D GEREREN
2D HESWETOUN (B C RO KRS
<= BB YL =K~

| REEOERC W | M it ER AL

-3

BRICS R

SOMA N LEEOM | LR UR PR
S4° oue

| AN PO R V400401 58 | FE O i >
(ECERE) ~ Ry |0°

A F—RESNE

‘ﬁ[ GEED ME | 82187 Mha=nh (| eBEREuUgsh” S 2PH” xha QUHER - SR

 Establishing a Global Standard for the Next-

generation Photonic Network

—TOKYO, May 20, 2003 - NTT, NEC Corporation,
Fujitsu Laboratories Ltd., The Furukawa Electric

Co., Ltd., and Mitsubishi Electric Corporation are

pleased to announce the successful conclusion to
the world first GMPLS signaling interoperability test

using a multilayer network consisting of packet ,
TDM, wavelength, and fiber layers. Given the
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guality requirements set by the application or traffic

state, it is possible to select the optimal

communication path from among all possible paths
that can be established on the multilayer network.
— The results of this experiment were reported on
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May 22, 2003 in the Workshop held in Kagoshima
University organized by the Technical Group on
the Photonic-Network-based Internet and the

Institute of Electronics, Information, and
Communication Engineers of Japan.
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MPLS2003 PIL-MPLS / GMPLS demo
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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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HDTV Video on GMPLS network @ JGN Symposmm

e Multi-vender Gbit/sec GMPLS network
— GMPLS signaling and routing (OSPF, RSVP-TE)
— High-definition digital cinema transfer

 Automatic restoration
« MPLS/GMPLS interworking

Broadband application GMPLS Net (Backbone) High-definition digital cinema
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Topics 1 Restoration

 1+1 Protection
— Hot standby for Fast restoration
e 1:1 Shared restoration

— Pre-determined backup route but resources are shared with other route
..High-network utilization.

— draft-pil-ccamp-extra-Isp-0x.txt by NTT NEC Mitsubishi Fujitsu Furukawa
— Extra class LSP service using protecting resources in GMPLS networks
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Topics1 Protection & Restoration (Detall)

Why GMPLS based Recovery’? E2E Recovery S|gna||ng

B Service provider’s view point . N i ) ]
»Provide services with low operational cost draft-ietf-ccamp-gmpls-recovery

- Unified mechanism to control heterogeneous network e2e-signaling-0l.txtPath setup

, . . - Workin
ECustomer’s view point (S bit=0. P bit=0) E2E

»Subscribe appropriate service (reasonable cost and reliability) . Backup ’

- _Require multiple classes of service (CoS) (S bit=1, P bit=1) R_ecov_ery _
GMPLS can offer a sufficient recovery type to support multiple . : Slgnallng IS
CoS with achieving unified control of heterogeneous networks. E Switchover initiated
PIL verified Medium service class using E2E Recovery Signaling - Working h

Interoperability Test Results (S bit=0, P bit=1) ' When RSVP
PIL has successfully demonstrated the wavelength path - Backup _ Notify Msgs
restoration with E2E Recovery Signaling (S bit=0, P bit=0) is received.
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Topics 2 MPLS/GMPLS interworking

« Migration from conventional MPLS NW to GMPLS NW

— Advertising GMPLS resources to conventional MPLS path

— Routing...FA-LSP(GMPLS) >> Opaque or Router LSA(MPLS)
— Signaling...Tunneling and Switching method

— draft-oki-ccamp-gmpls-ip-interworking-0x.txt

o1 ~Gl(adv) ) _
IP topology view [ &= IR G4 GMPLS topology view
RIL Gl G3 . R3
= S -f-- 7 * e N
R3 T NG6@IG”2 7

S DB R2 G5 adv)\l \ ! .’G (adv)

2 G5 G7 =T & Ty
G8
2005
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Topics 3 Multi-layer (Multi-region) backbone
network design

Packet/IP region

@ Traffic matrix

Decrease traffiC

Increase traffic OLSP

Optical/lambda region

2005
o\ ’: Z ,
iP+opticaiNework 1P OP2005, 21-22 Feb. 2005, Tokyo, Japan

vy 1

Page 26



Topics3 Multi-region Traffic Engineering (Detall)

« Optical-layer provides virtual network topologies (VNT) for packet layer.
 VNT is reconfigured according to traffic demand fluctuation.

 VNT reconfiguration is performed by setup/release of optical paths.

e Ref: draft-vigoureux-shiomoto-ccamp-gmpls-mrn-04.txt

Packet

Traffic demand

ri ri2 = rn

ro1r22 - ran New VNT
Lo . P11 P12 - Pin

'nl1 'n,2 *°" I'n,n q P21 P22 - P2n
Current VNT P.n,1 P;],z - Pﬁ,n
P11 P12 - P1in

P21 P22 - P2n

Pn,l Pn,2 Pn,n

o\ P /) VNT: Virtual network topology
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Leading edge for next generation photonic network

Technical Items

S

ignaling
RSVP-TE extension

0P
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English www page

 PIL has own English page. We discuss and contribute more
than 10 draft to IETF. Details are shown http://www.pilab.org/.
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Mar. 25,2003 Hitachi Ltd joined PIL proposals and the technical tests
Feb. 2,0 2003 PIL Web site open ExplocHion of Iechnicl themes = Optical Network Failure Recovery Requirements
G cski-opticalaecovery-reqs-0Ltst (Feb. 2003)
Events . ling reverse-directional LSP in lized MPLS
draft-matsuure-reverse-lsp-02.tut (Feb. 2003)
Copyrizh © 2003 Photonic Internst Lab. All rights reserved.
= Requirements for adding optical support to GSMPY3
Contactus: secretarigtZpilab.org draft-ietf: gsmp-reqs-04.6xt (Nov. 2002)
. ling reverse-directional LSP in lized MPLS
draft-matsuura-reverse-lsp-01.tst (Nov. 2002)
.
Cepyrigh © 2003 Photoniz Internst Lab. All rights 3
< >
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Contribution example to international sanitation

« Oct 2004 » Oct. 2002

e IP/MPLS - GMPLS interworking in support of IP/MPLS to GMPLS « draft-vigoureux-ccamp-gmpls-architecture-hpn-00.txt
migration « Path Quiality Verification over an All-Optical Network
draft-oki-ccamp-gmpls-ip-interworking-04.txt | 03.txt | 02.txt | 01.txt | draft-sQeno-E)/ath-quaIitv-verification-OO.Ft)xt
00.txt . _ * June 2002

* Requirements for GMPLS-based multi-region and multi-layer networks « Generalized MPLS architecture for multi-region networks
draft-shiomoto-ccamp-gmpls-mrn-regs-00.txt * Multi-area multi-layer traffic engineering using hierarchical LSPs in

* Generalized Multi-Protocol Label Switching (GMPLS) Protocol GMPLS networks
Extensions for Multi-Region Networks (MRN) draft-shiomoto-ccamp-multiarea-te-01.txt |
draft-papadimitriou-ccamp-gmpls-mrn-extensions-00.txt « Upstream label set support in RSVT-TE extensions

+ July 2004 ) _ draft-oki-ccamp-upstream-labelset-00.txt

* Requirements for Path Computation Element in GMPLS and IP/MPLS « Requirements for using RSVP-TE in GMPLS signaling
Networks draft-matsuura-gmpls-rsvp-requirements-01.txt | 00.txt
draft-oki-pce-gmpls-reg-00.txt « Multilayer routing using multilayer switch capable LSRs

* June 2004 ] o draft-imajuku-ml-routing-02.txt | 00.txt

* Analysis of Misconnection Scenarios in GMPLS Networks « May 2002
draft-shiomoto-ccamp-misconnection-analysis-00.txt « Exténsions to OSPF-TE for supporting shared mesh restoration

* April 2004 ' . . draft-yagyu-gmpls-shared-restoration-routing-00.txt

* Generalized Traffic Engineering Protocol « Apr. 2002
draft-oki-ccamp-gtep-00.txt « OSPF Extensions in Support of Transport Plane Sub-networks

+ Feb. 2004 _ _ _ draft-maeno-ospf-optical-subnet-00.txt

* Generalized MPLS Architecture for Multi-Region Networks « Feb. 2002
draft-vigoureux-shiomoto-ccamp-gmpls-mrn-04.txt | 03.txt | 02.txt | 00.txt « Extensions to RSVP-TE for Supporting Multiple Protection and

» Extra class LSP service using protecting resources in GMPLS networks Restoration Types
draft-pil-ccamp-extra-Isp-02.txt 01.txt | 00.txt draft-suemura-gmpls-restoration-signaling-00.txt

* Generalized MPLS Architecture for Multi-Region Networks « Requirements of optical link-state information for traffic engineering
draft-vigoureux-shiomoto-ccamp-gmpls-mrn-04.txt | 03.txt | 02.txt | 00.txt draft-oki-ipo-optlink-reg-00. txt

» Oct. 2003 » Dec. 2001

« Control plane architecture in GMPLS networks « Protection of Hierarchical LSPs
draft-shiomoto-ccamp-cplane-architecture-00.txt draft-suemura-protection-hierarchy-00.txt

e Feb. 2003 .

« Extensions to LMP for Flooding-based Fault Notification [Reference]
draft-soumiya-Imp-fault-notification-ext-00.txt « Generalized MPLS Recovery Functional Specification

» RSVP extensions for gmpls restoration signaling draft-bala-gmpls-recovery-functional-01.txt
draft-shimano-imajuku-gmpls-restoration-00.txt « Analysis of Generalized MPLS-based Recovery Mechanisms (including

» Fault Notification Protocol for GMPLS-Based Recovery Protection and Restoration)
draft-rabbat-fault-notification-protocol-02.txt | draft-papadimitriou-ccamp-gmpls-recovery-analysis-03.txt

« Signaling reverse-directional LSP in generalized MPLS « Recovery (Protection and Restoration) Terminology for GMPLS
draft-matsuura-reverse-Isp-02.txt | 01.txt | 00.txt draft-ietf-ccamp-gmpls-recovery-terminology-01.txt

« Optical Network Failure Recovery Requirements
draft-czezowski-optical-recovery-reqs-01.txt | 00.txt
* Nov. 2002

IPoents o AP rIPROB PRIt EPEN3 2005, Tokyo, Japan Page 30



http://www.pilab.org/draft/downloads/draft-oki-ccamp-gmpls-ip-interworking-04.txt
http://www.pilab.org/draft/downloads/draft-oki-ccamp-gmpls-ip-interworking-03.txt
http://www.pilab.org/draft/downloads/draft-oki-ccamp-gmpls-ip-interworking-02.txt
http://www.pilab.org/draft/downloads/draft-oki-ccamp-gmpls-ip-interworking-01.txt
http://www.pilab.org/draft/downloads/draft-oki-ccamp-gmpls-ip-interworking-00.txt
http://www.pilab.org/draft/downloads/draft-shiomoto-ccamp-gmpls-mrn-reqs-00.txt
http://www.pilab.org/draft/downloads/draft-papadimitriou-ccamp-gmpls-mrn-extensions-00.txt
http://www.pilab.org/draft/downloads/draft-oki-pce-gmpls-req-00.txt
http://www.pilab.org/draft/downloads/draft-shiomoto-ccamp-misconnection-analysis-00.txt
http://www.pilab.org/draft/downloads/draft-oki-ccamp-gmpls-ip-interworking-01.txt
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http://www.pilab.org/draft/downloads/draft-matsuura-reverse-lsp-02.txt
http://www.pilab.org/draft/downloads/draft-matsuura-reverse-lsp-01.txt
http://www.pilab.org/draft/downloads/draft-matsuura-reverse-lsp-00.txt
http://www.pilab.org/draft/downloads/draft-czezowski-optical-recovery-reqs-01.txt
http://www.pilab.org/draft/downloads/draft-czezowski-optical-recovery-reqs-00.txt
http://www.pilab.org/draft/downloads/draft-ietf-gsmp-reqs-04.txt
http://www.pilab.org/draft/downloads/draft-vigoureux-ccamp-gmpls-architecture-hpn-00.txt
http://www.pilab.org/draft/downloads/draft-seno-path-quality-verification-00.txt
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Future Target of PIL

Extension of
Testing protocol

Activity of
PIL 2003

Confirmation of the Confirmation of the

{|  *Consideration of the field tests |
- NTT Musashino—Yokosuka |!
;L-NICT Keihannna —Koganei
\_- ISOCORE D.C.—PIL Tokyo

(Plan 1 Field network test);

running and ; running and
reliability on ! reliability on NW
equipment |

NICT Keihanna

Lab test phase

7 Domestic companies

Field test phase (2004)  Service test
phase (2005-)

Plan 2 Contribution with major overseas vendors PIF Asia

* Consideration of the plans

Overseas | -Individual test with major overseas vendors (2003)

company | -PIL joined in ISOCORE as group member (2004-)
- Sister site of PIL with ISOCORE (2004-)

? 2005
O\ -
; iPOP2005, 21-22 Feb. 2005, Tokyo, Japan

IP+Optical Network

OCORE USA
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Cooperate with OIF World Interoperability
Demonstration on March 2004

 The OIF World Interoperability Demonstration showcases an international
consortium of optical networking carriers and vendor participants, hosting
the industry's first joint-carrier, multi-vendor interoperability
demonstration.

« The interoperability demonstration highlights network interoperable
solutions among the participating vendors on OIF implementation
agreements in a multi-carrier environment. This global networking event
iIncluded testing in the following areas:

« Service Adaptation (GFP) /VCAT /LCAS
« UNI 1.0 R2 + E-NNI (control and data plane, out-of-band signaling)

T

oA ipOP2005, 21-22 Feb, 2005, Tokyo, Japan age



Supercom 2004 collaborate with ISOCORE USA

(from White paper)

IPv6 Sites
Migration
Isocore

SP 2

Converged
IP/MPLS Core

_ 0 T =
0 2 2 & Self- Managed S
«Q o 4 Dynamic =
Y, o T g . 0
5 Q == Optical Transport ®
2 o= GMPLS o
S T o a)
— SIP Gateways
- and
Local DSL Servers

Company

Local Cable

2005
o Company
\ « HEHE Isocore HQ
IP+Optical Network | , 21-22 Feb. 2005, Tokyo, Japan \ McLean, VA Page 33



ISOCORE Booth collaborated with PIL

11:00 A Isocore
2/00 PM | Quarry Technologies | Chiarg i
Take aTour and a Copy of our White Paper on [P Optical

Dynamic Optical Core Using GMPLS
IPw6 Migration Strategy

2005 Time slot of presentatlon NTT's presentation

7%

|p+nn“camelmm iPOP2005, 21-22 Feb. 2005, Tokyo, Japan Page 34



Join to Research promotion of “NICT Open Lab”

e Jointly developing the innovative technology in the next-generation
network: novel communication architecture, protocol, switching
technology, and transmission technology as the international
standard from Japan towards the world

e Performing interoperability verification and test of NNI.

Fujitsu Lab.

"’
NICT Open Lab
The open laboratories site KDDI
established by the NICT which is Osaka Univ. Hiaghi
Incorporated administrative Agency W COK
(formerly a section of the Ministry of CRL
Public Management, Home Affairs, NTT com, 501 | ap
Posts and Telecommunications) == ,& Anritsu
«Joint research of industry, academia e
and government \é@, ML :)'Sh'

I

? 2005
,\,-.ﬂ,,,“ca,“em,,,k iPOP2005, 21-22 Feb. 2005, Tokyo, Japan page 35



Outline

e [ntroduction

e PIL: Photonic Internet Labs.
— Mission & Organization
— Multi-layer, Multi-route & Multi-vender experiment
— MPLS / GMPLS Interworking

e PIL member activities
e IPOP2005 GMPLS showcase and workshop
e Conclusion

? 2005
O‘ -
- ; iPOP2005, 21-22 Feb. 2005, Tokyo, Japan

IP+Ontical Network Page 36



PIL member activities
NTT HIKARI Router

« |P+Optical function.
« GMPLS based Multi-layer controlling
« All optical SW (AWG) technologies

\
Oppgt?‘al :r‘—"':/';r:'t;r_: L1-Trunk
| IA-CoNnv. :
L JIAC 3R
Type-A ﬁg_._, d\’; IP/MPLS router#1
= "z :
iypecB: s | 2o FE s |l Monitor
ype- =0 =l Multicast
= | || Rouer#2]
L2/L3{Trunk
\& L2-SW #1]
¥
\Dhotonic GMPLS router manage>

2005 Hardware structure

(o]

\J

,,.ﬂ,,,,,ca,“em,,,k iPOP2005, 21-22 Feb. 2005, Tokyo, Japan
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PIL member activities

Control Plane Box (CP-Box) NEC

Reduces Cuts
Enables . ) . .
. Service Delivery Capital/Operational
New Services .
Time Costs
— — | —

Bandwidth on Demand -Mesh Network
-Optical VPN Rapid Provisioning

-SLA B - Automatic Discovery
’ Sy

== GUI for Bandwidth on Demand

( NNI/GMPLS NNI/GMPLS
CP-Box Control Control Control ’—/‘,— — == HEE
connecting with NE plane 1 4= | plane <+ | plane
software software software e o

will be up graded to

CP-B P-BOX 7\ s s
ASON/ GMPLS = =
@vare NE.

Reserves bandwidth
& time frame.

2005
°\ E P UNI: User-Network Interface
POP2005, 21-22 Feb. 2005, Tokyo, Japan NNI: Network-Node Interface

IP+Optical Network
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PIL member activities

Bandwidth on Demand NEC

NMS/EMS

Web based Bobr request )
. BoD prowsmnlng

BandW| h madification report

UNI based BoD reques .

SpectralWavW Spectralwave
U-Node U-Node B
Y «Rapid Provisioning enables Faster Service Delivery

*BoD provides New Network Services & Revenue

*U-Node's VCat/GFP feature enables Efficient Bandwidth Utilization )

Yz

IP+Optical Network IPOPZOO5, 21-22 Feb 2005, TOkyo, Japan Page 39


http://www.swd.abk.nec.co.jp/j/bumon/PPD/shashin/CX4210.jpg
http://www.swd.abk.nec.co.jp/j/bumon/PPD/shashin/CX4210.jpg

IPv6 Edge Router with GMPLS
control capability

Equipment

FFITELnet-G80

Switch Capability

128Gbps (Full Duplex)

Interface

line card (FastEthernet x 48, GigabitEthernet x 6,
or OC-48 POS x2) 8 slots for line cards

Management Function

FastEthernet x1

Layer 2 MAC address 802.1Q VLAN, VLAN tunneling, 802.1p, 802.1x

Layer 3(IPv4) Routing Protocol RIPV1N2, OSPF, BGP-4, Static

Layer 3(IPv6) Routing Protocol RIPng, OSPFV3, BGP-4+, Static

MPLS Protocol LDP, RSVP-TE, DiffServe-TE, EOMPLS
Multicast(IPv4) [Protocol IGMPV1/2, PIM-SM

Multicast(IPv6) |Protocol MLD, PIM-SM

GMPLS RSVP-TE, OSPF-TE, LMP, O-UNI

QoS/CoS PPQ, WFQ, DiffServ, Static configuration, Policing, Shaping, RED

Provision/Redunduncy

ECMP
Dual CPU, Routing processor, Power Unit & Fan

Management Function

TELNET, FTP, SNMP(IPV4, IPV6), SYSLOG(IPv4, IPV6), NTP

External Memory I/F

PCMCIA X2 (ATA or CF Available)

User I/F Command Line

Power Type DC-48V (AC100V option available)
Dissipation 2kW

Size 430(W)x753.5(H)x570(D)mm

Weight Max.60kg (at full installation)

(

IP+Ontical Network

iPOP2005, 21-22 Feb. 2005, Tokyo, Japan

PIL member activities
4> THE FURUKAWA ELECTRIC CO. LTD.

FITELGS0
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Mitsubishi’s Optical Cross PIL member activities
Connect (OXC) gty istes

The All-Optical OXC with GMPLS and Multi-class Protections

Features of the Implemented Prototype

(a) Distributed Routing and Signaling of Optical Paths Enabled by
the GMPLS Protocols

(b) Pure Optical Switching by means of the Bascule Optical Switch

(c) Multi-class Protections Offering a Wide Range of Reliability
According to User Requirements

(d) The Common Platform Incorporating IP Switching and Optical
Switching

e Multi-class Protections
. (1+1, N:M, unprotected, extra traffic)

R Backup Path wo Working Path

N—
o i
2005 't Backup Path ] =

o]

\ e 1+1 Protection Performance Aalyer = Example
iPOP2005, 21-22 Feb. 2005, Tokyo, Japan

o H

K $"Switch- over’o, .
;Q in 2ms
Working PatM

L[N 1

The OXC
Prototype Failure

IF+0nllcaI Network



PIL member activities

The Bascule Optical Switch ¢ mTsuBH

AN\ ELECTRIC

|Revo|utionary Mechanical Waveguide-actuation System!!l

— Features —

* Bascule structure — Lossless Connection by Physical-Contact Waveguide
*Flexible Polymeric Waveguide — Low Cost
Mechanical Actuation — Fast Switching with Low Power Consumption

Mechanical - N\
actuation

Plate with
holes

Polymeric
waveguide film“

Trench —

2 P
Waveguide core -

Qutputl

4

B A . iPOP2005, 21-22 Feb. 2005, Tokyo, . Polymeric waveguide




Traffic based dynamic optical path ~ PIL member activities

allocation system OKI
Casel: Traffic between NW1 and Case2: Traffic between NW1 and
NW4, NW2 and NW3 are heav NW3, NW2 and NW4 are heavx I
Contr0| & I\N/Iiltxéorement |,\\I/|etr\1Nor ment
management Server Server
plane
GMPLS
i Suitabl R’_SVP—_TE S -
e L | \stanaing
wDNW. W
W WD W W
B
H
™ A ™
ptical doma W ptical doma | W
& o &
o p IP_domai F e IP_ domai
Transport plane S
Traffic . JESLEE .

. ol g R _ =z 0Uter with
monitor with JEESEY optical sw R SC-ER
processors | 7 node unction
and active

. 2005 network A part of this work is supported by Telecommunications
\ | and Advancement Organization of Japan(TAO)

ponie o iPOP2005, 21-22 Feb. 2005, Tokyo, Japan page 43



iPOP2005 (2005.2.21-22)

? Maoakl Yamanaka, Keko Unhversity, Japan

i Exhibition Committee Chair:
IP+0ptical Network
m

2005 iPOP2005 COMMITTEE MEMBERS
o . i i T e Chmy M TtrE— A
\ http://www.ipop2005.com 2 e }

Satoru Okamoto, NTT, Japan,
Viece Chairs: Shojl Fukutomil, Furukawsa
Electric, Japan, and Hideak Tsushima,
Hitachi Communication Technology, Japan.
Secretary: Kazumasa Morita, Furukawa
Electric, Japan, and Maom ichi Nonaka,
Hitachi, Japan.
"

Tomaonor Acyama  Bijan Jabban
University of Tokyo 1SOCORE

\ WAL SPONSORSHIP

L

PIL {Photonic Intermet Lab, http: Saw w. pilab.org),

X .. ®
L i & f; F’L Foumdad by & vendors and 1 service provider in 202, iz
B 'TE 3 - ; Fhotomic Tnternat Tabh. promoting R&D on next-generstion photonic network

contrel protocels based on photenic technologies for
managed wetworks. FIL Members

3
(©) NTT mms s

h J
/(/L'/ Pl’io)t(!nlianternetLab. Fai=t OKI “*u.unw*f'g

'.\'-_

2 T $ sy
. FUIITSU '
= - 'HITﬁGbI‘-Ih infusion..
A Imspire the Mex L

IS0 0C0ORE (Isecore Inernetworking Lalb,
hittp: fwww. Becore.com) is the leading technology valida-

*
IS OC ORE tion kb in the mext generation P and optical nenw orking.

Iz goal is toeadvance intem etwork ing through technolo gy
walid ation and product verilication and to promote dewvelogp-
ment and rapid deployment o Cinnevative networking tech-
nologies.

PHOTONIG IWNTERNET  PIT (Photonic Intemet Forum,
T e PO hrtep & A ww, seat.or.j p'p hotonbe'english,) is 2 non-proli

organ zation contributing to the progress of info-
communication technoks gy to realize all optical ulira-high-
spoad nenw orks.

2005 e e, e
o‘? _ _ _
iPOP2005, 21-22 Feb. 2005, Tokyo, Japan Page 44
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GMPLS showcase supported by PIL and ISOCORE

« GMPLS Interoperability Showcase by world-wide vendors

- Multi-Region Routing and Signaling - Multi-Layer Traffic Engineering
- MPLS/GMPLS Migration - GMPLS-based Protection and
Restoration

~ Participants (tentative)

okyo,3are” (O NTT A e

G0 UN VR
m 1EJII&19MM!
NEC %

o
q; Fw SYCAMORE
e KDDI R&D LABS ESOCGRE = ah°£E
FUI'TSU D RiT I . USA
5 2005 SYCAMORE e Juniper’ \irginias

‘ M E T w O B K 5
L

|F+0nucal Network



Conclusions

Target for GMPLS, next generation IP backbone protocol.
— Universal control
— Scalable service
— Low-cost universal backbone
 The Photonic Internet Lab. (PIL) was founded Autumn 2002 by 7 companies (6

venders and 1 service provider) for realizing new photonic network control
protocols based on photonic technologies for managed networks.

— The Japanese government is supporting PIL.

* PIL has two activity streams;
— Advanced code testing for optimizing new GMPLS protocols.
— Standardization efforts with running code.

e In addition, PIL has successfully demonstrated Multi-layer (Multi-region), Multi-
vender Multi-route GMPLS operation. In addition, MPLS/GMPLS interworking
testing is also performed.

e IPOP 2005 will be held in Feb 21-22 at Tokyo Fashion town, which is GMPLS
interoperability showcase, open testing and technical invited session related to
GMPLS http://www.ipop2005.com

0P
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