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NXGN Next Generation Network
NWGN New Generation Network

Variety of Appliances
+

Ubiquitous
Appliances

Quadruple Play

Triple Play
Appliances

2010 2020 Year
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Discussion points for architecture of NWGN

Underlay network structure

Impact from Photonic/Mobile/Sensor Networks
- Overlay network structure
- Layer3: IP =) IP+caor PostlIP

Identification, Location and Naming / Discovery

- Layered structure =) Multi-layered/Non-layered
- Transparency —=)> Controlled Transparency
- Requirements from Long Tail Applications

- Network testbed for R&D on New Generation Network
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Long Tail Application

Long Tail
Application

Mb/s Gb/s
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Examples of Long Tail Applications for NWGN

- Grid Computing over optical networks
- Connection of tailed display for visualization of e-science
- Connection of entertainment contents with ultra
high quality such as D-Cinema & ODS (Other Digital Stuff)
(Cine Grid Community)
- Networking for huge amount of sensors to cover
environment

- Web2.0, Web3.0, Impact of Google approach
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NSF. GENI & FIND
DARPA: CORONET
(Multi-Terabit Core Optical Networks)
EU
FP7 : The Network of the Future: 200M€
315
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& GENI&JIGN (Japan Gigabit Network)

JGNIO

& Operations

Project Schedule

1
: GENI Facility Construction
I
I
I

Development of Relationships
(GENI Science Council, GPO, Cross-Agency, Industrial, International)

Pre-GENI
< Planning IGEI\.“ GENI Design
Activities Planning

Pre-construction, prototyping

]
|
1
Funding Schedule E 20l LIsD .

E E Facility, Early operation,
I Engineering
: : 359M USD

JGN JGN2 ? : Fund from MREFC

I— e —— —i——
| | | | |
2005 2006 2007 2008 2009 2010. ..
Conceptual Preliminary / Final Design Construction/
Design Operations

MREFC = Major Research Equipment Facility Construction

Maticnal n tt ': of
Informatio

I Communic tluns
Technology
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& GENI Organization

JGNIO

*Funding
NSF GENI, FIND funding
Chair Project Director
GENI Science Council | " GENI Project Office
(GSC) (GPO)

*GENI “GENI
15 2006/12
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GENI Facility Design: Key Concepts

D § ' Sensor Network
- |

Mobile Wireles etwork Federated Facilities

Slicing, Virtualization, Programmabillity
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GENI: Research Program (FIND)

~

-

JGNIO
FIND (Future Internet Design) |
. Internet
. NSF
3
1. e2e (end-to-end)
2.
3. (GENI )
«“Competitive Cooperation”
i Competitive
\ ] Cooperation 3
FIND I
(2006 : 1 08 26
2007 2 3

- Simulation & Emulation
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FPG6 FP7 ?ﬁ

PROGRAMME

e 6 Framework Programme (FP6)

—2002-2006 5
—ICT 3.9 6
e 7" Framework Programme (FP7)
—2007-2013 7
—ICT 9.1 1 4

3.9 billion euro
9.11 billion euro


http://intra.infso.cec.eu.int/c5/fp7_prep/General/doc/FP7-gen-RGB.jpg
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FP7

The Network of the Future: 200M€ 315

— Collaborative Projects 180M€
. 84ME (IP)
. A42ME€ (STREP)
— Network of Excellence 14M€

— Support Actions 6ME€

_ 2007 4 24 7
GEAN2/3) ol

SEVENTH FRAMEWORK
PROGRAMME


http://intra.infso.cec.eu.int/c5/fp7_prep/General/doc/FP7-gen-RGB.jpg

ex. Post Ubiquitous

ex. AKARI,

ex. Phase Il Photonic NW
Next Phase of JGN
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Japan Gigabit Network

JGN 19994 - 2004.3
1Gbit/s

@ IP over ATM

__ IPv6 (a part of JGN)
@ JGN Il 2004.4 - 2008.3

s 10 Gbit/s
@ IPv6
WDM + OXC
2008.4 - Next phase of the Network
Testbed for NXGN/NWGN
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Global Community of Network Testbed

GLIF: Global Lambda Integrated Facility
Planet Lab

Global Information Grid
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Network research community for L2 based

optical networking and appllcatlons GLIF

¢

GLIF, Llnklng the World with Light
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50 PCs
Multi-home connectivity

— SINET, APAN, JGNII L3,...

Future plans

— Wireless network integration
— Photonic network integration

Hiroshima U.

Kochi-tech

Osaka U.

Sapporo
Medical U.

NICT Koganei
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NWGN Underlay Network,
IP+cat/Non-IP Network, Overlay Network, Multi-layer Control,
Application over NWGN,

NSF GENI/FIND EU FP7Y
ll
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e-Science Application : OptlPuter 100 MegaPixel Displays

55-Panel Display
100 Megapixels
30 x 10GE
interfaces
1/3 Tera bit/sec

Driven by 30 unit
Cluster of 64 bit Dual
Opterons

60 TB Disk
Linked to OptlPuter
Working with NASA

ARC Hyperwall Team
to Unify Software

]
¥

[ o

Source: Jason Leigh, Tom DeFan

£

ti, EVL@UIC
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System & NW Configuration in Digital T'FF 2006

Special PS3s generate HDCP free HD videos, coded by MPEG2, and

streamed to Keio Univ.
4 streams are decoded and synthesized to 4K SHD video, then J2K encoded.
10 replicated streams are transmitted to 5 venues from Akihabara site.

NICT (Kyoto) Keio Univ. (Mita, Tokyo) Keio Univ. (Mita, Tokyo) _, 2K(HD )Video

u u 4K Live Streams
____________ 3 i

=S s L PTAPY: | e
l R SR u Frame \,  ,~K Video Cam

NICT (Akihabara,Tokyo) NTT-Labs. (Yokosuka) . : XN ‘ ‘ BB-NW

_ l 1G 10G
JGN Akihabara
N~ Kyoto : Hardware
— —/ \ NCT(Akhabara) | *1 NTT GEMnet2

ﬁ_q*z

Sy 0y Sy R R
S LA - 5.1 Audio from
a !]@I! a . . PS3 in Keio Univ.
NICT Open Labo. NICT NTT Labs. Keio Univ DMC  Digital T!FF

(Kyoto) (Akihabara, Tokyo) (Yokosuka) (Mita, Tokyo) Symposium Venue (Roppongi, Tokyo)
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JGNIT

Optical Network Testbeds Workshop 3 ONT3 9 7 8
http://www.nren.nasa.gov/workshop9/
ONT3 LSN (Federal Large Scale Networking
Coordination Group)
GLIF ( ) (NSF)
(DOE)
119

10 15
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GENI Planning Group

Larry Peterson, Princeton (Chair)
Tom Anderson, Washington

Dan Blumenthal, UCSB

Dean Casey, NGENET Research
David Clark, MIT

Deborah Estrin, UCLA

Joe Evans, Kansas

Nick McKeown, Stanford
Dipankar Raychaudhuri, Rutgers
Mike Reiter, CMU

Jennifer Rexford, Princeton
Scott Shenker, Berkeley

Amin Vahdat, UCSD

John Wroclawski, USC/ISI
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Nature Nature Photonics

“Nature Photonics Technology
Conference”
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