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How to get to NICT ==

“New Generation Network” .
or NWGN? ‘

New Generation Y
Network (NWGN)

Revised
NXGN

1) clean-slate design

2) Incremental development with a future d|rect|on
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AKARI ... a small light in the dark pointing to the future
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NICT's AKAR| Related R&D  MICT ==
Activities for NWGN directed by Aoyama

: led by Hirabaru
1. R&D on Network Architecture (2006-) supervised by Kubota

- AKARI Architecture Design Project

2. CoE on Overlay Network Research (2007-)

- Network Virtualization Lab led by Prof. Nakao @ U Tokyo

3. Funding for Industry and University (2007-)

- Dynamic Network
- New ideas on a new generation network architecture

4. JGN2plus Network Testbed & Experimental Research (2008 -)

- SPARC (Service Platform Architecture Research Center) led by Shimojo
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NICT ===
AKARI's Current Focus: Network Architecture

Role
Capacity (Peta) | |Ubiquity
Safety &
Security Energy-Saving Diversity Process

Future requirements from
diverse users and society Design Principles

Flexible to adopt a new
requirement

No vertical division.

Select, integrate

3ONJIOS XdOMLIN

common - 0
infrastructure and Slmp“fy
proof
_ o b B B 00 Feedback  _of-
Enjoy fundamental Evolving, future fundamental
technology advances technologies concept
Testbed

All Optical | |Software Radio | |Virtualization

- Optimal Integration of many components
- Stable enough to rely on for a long time
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| | - MICT ==
AKARI Architecture Design Project
led by NICT Network Architecture Group
- Grand-Designing a New Generation Network beyond 2015 -
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Prototyping y
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Overlay Network
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ervice & Operations
Standardization
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“ AKARI Architecture Conceptual Design” released in 2007.
See http://akari-project.nict.go.jp/eng/conceptdesign.htm
A new version will be available soon.
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AKARI Sustainable Architecture Principles

Capacity?or Quality

1. KISS (Keep It Simple, Stupid)

« Crystal synthesis (select, integrate, simplify)
« Common layer (layer degeneracy)
 End-to-end (original Internet)

2. Reality Connection 3. Sustainable & Evolutional

» |D-Locator separation « Self-* properties (emergent)
» Bi-directional authentica « Autonomic distributed control
« Traceability « Scalable

Reliable Network Space * Social Selection

o For Future Diverse Society
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AKARI Architecture Focus (I) NICT ==

(1) AKARI Photonic Switching - Path / Packet Integration -

Requirements:
QOS Guaranteed - Handle different types of traffic

- Peta-bps switching capacity
- Tera-bps link speed (40G x 100)
- 100 billion tiny terminals

Optical Circuit

I £
WItCh % Parallel Optical Packet Transmission
(%_ Headerr Payload
g Wavelength
Optical Wave _; - A,BTC,D E,F,G,H,I,J,KrM,N,O,P,Q,R,S,T
> '||||‘|||' _ OptiC| Packet Switch Sustainable in Capacity
i (with Fiber Delay Line) _ Scalable
M - Energy-Saving
i ffort Eff
(I Keep Both QoS Assuredness & Best Effort Efficiency
(M => OPS + OCS (Not OPS over OCS)
Best Effort Sustainable in Usage - Allow Usage Diversity
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AKARI Architecture Focus (Il) NICT

(2) Layered identifier and locator (Concept)  your-pc#yournetwork.com
my-pc#mynetwork.com

p
Transport layer Local Name
(Node ID as identifier) 5 l* HIS Name
=< Global Name
Node ID —] S
L l(Hash Function)
Mapping function \ ID
(Node IDé Locator) - Authenticated, but privacy protected
— /\\///—\\\
Locator g / \ /\/ES
J GW _
Network layer ome Network23lobal Network— Foreign Network
Local Locator } | { Global Locator {Local Locator
(IP address as locator) Global Locator \ 7\ Global Locator
oW~ N
PSP )
Diversity in Networks é - .
Reliable network space Local Node Visiting Node
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AKARI Architecture Focus (llI) NICT =

- PDMA (Packet Division Multiple Access)

. OO O O
(3) Self-organizing Control (Concept) faseftatiofs ase tationi
; Wide
gthaatrlmcnel o v S Shared CSMA/CA
SimuyH Allocation [ |° [° Channel | (packet)

e
Usera, b, c Usera, b, c
. Free from:
-Frequency Channel Allocations

-Cell Design

............

. . Sustainable in Management and Capacit
|Efficient 2 pacty

Robust Optimu Self-O i Mesh Network
. - Self-Organizing Mesh Networ
Adapted |_4

,.

Manageable
Fast Recovery @@'@ @
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AKARI Architecture Focus (IV) NICT

(a) Isolated Virtual Networks
(4) Network Virtualization (Concept)

7

e

Real TestBed Network

(b) Transitive Virtual Networks

yd

Real Operational Network

Physical Network
(C) Overlaid Virtual Networks

Optical Path Network
Wireless Network

Real Operational Network
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AKARI NWGN (New Generation Network) R&D Plan

2006 07 08 09 10 11 12

13 14 15

Optlcal Packet SW|tch
Cognltlve Radlo

Photonlc Network Phase | & II
NGN Fundamental Technologies
\ ; D_ynamiq Netwgrk
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LY g Q Global Policy , Vision, & Social Requirements
= : : : :
T2 Ve N
o @ g NWGN Community
z < - Alternative Design Funded by NICT or other sources
oS - Network Security
Qo - Applications, etc.
AKARI Architecture/Design Blueprint of
oy NWGN
(i Net®ork Viglualization \
KARI Open Node§ : .
< AKARI E‘e'? T"alst& Innovation
Tegstbed Design eployment>
s : ’
\_ &
JGNZ E JGN2+ JGNX (New Generation Network Testbed)

by NICT

Funded by NICT
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What we can share.

Global Networked Society

‘ Concepts, Principles

International Standards
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