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Why New Generation Network?
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Original Internet Architecture

— Difficulty in building sustainable & evolvable network (patch??)

 New Generation Network (Vision, Net Design, Build)
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e \ How to get to NWGN

Cyber Security

Cultue & ife diversit ‘New Generation Network” 2 '+
Knowledge society Energy \
Media fusion Natural disaster\ \
new-value distribution Medical\ H
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1) Unconstraint design
(Clean—slate approach)

2) Incremental develc pment with a future direction

Past
Networ

v

e 2005 2010 2015
AKARI - a small light in the dark pointing to the future
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AKARI Architecture Design Project

» The primary mission is to design a network architecture of the future from a clean slate
» To develop novel technologies for New Generation Network by 2015
» To envision a new infrastructure for the next two or three decades

Sustainable Architecture Design Principles  Design Concept Paper

Diversity Inclusion

1. Crystal Synthesis (KIS*)
e Selection, integration, simplification
e Common layer (layer degeneracy)
* Refined end-to-end

2. Reality Connected
e Physical-logical separation
= Bi-directional authenticatio
» Traceability

e Self-*

e Openness

3. Sustainable & Evolutiona
properties (emergent)
e Autonomic distributed control
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Network Virtualization
Sustainable, Service Diversity
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Computation Resources

| VMM/Hypervisor

/ Optical Packet & Circuit Integrated Networking \

Diversity Inclusion, Throughput, Energy Saving
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ID/Loc Split, Robust, Self-Organized Network...

@g/ona/ Wireless/Sensor Platform Nez‘wo%

Reality Connected, Personalized, Context-Aware Services
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AKARI Design Project R&D Plan ==

AKARI

Grand-Designing a New Generation Network beyond 2015 -
(1) Design ideal network under clean-slate concept (2) Bridge current network and ideal network

2006 —— secured 2011 —— planned — 2016-
O ol oD ® =z m o T
D O 3 c = > 3 o8
o 2 > 8 D 3 Q S @
co G| 3% R 5% | |2
E ° | © S =1 Qo =
Qo - = T D
= o - G
> -
Gl S 2 S &
= w9 28
& Qo c
7 C o
73 s =V
RS Comephei g (s O
Z -]
Prototyping
JGN2plus _ :
Network Virtualizatior, >crvice & Operations
Testbed Desian Standardization

“AKARI Architecture Conceptual Design”
N;c See http://akari-project.nict.go.jp/eng/conceptdesign.htm
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.. _Connection is terminated if IP addr is changed in the current Internet
New Layered Architecture

ID/locator Split Internetworking Architecture MKART

» Objectives

» Diversity inclusion through IDs and
locators split

» Handling network dynamism more
effectively

» Advantages

» Support heterogeneous
network layer protocols
» IP, post-IP, non-IP

» Helpful for mobility, multihoming, Edge Networks
securitv. and routina functions
Use Host 1D

Global Transit
Network

Application Map Host ID to Locator Application
Transport _ _Use Locator_ Transport
B
} «—=d —>{
Data link Data link Data link

Nl‘ ' Host Link Border Router Link Host
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ID/Loc Split Implementation Layout =

AKARI

» Implementation in Linux
Transport layer

Ildentity sublaver

——————————————————————————————————————————————————————————————————————————————————————

———————————————————————————————————————————————————————————————————————————————————————

Network Manager

Network layer (1Pv4) Network layer (IPv6)

Link layer

» ID/locator split functions supporting conventional protocol stack

Conventional 1Pv4/v6 applications ID/LOC split functions/applicatjons
] A} A

| TcPnpsocket [ dP ________________________ )
IPv4 | IPv6 | IPv4 : IPV6

Network Interfaces
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Network Virtualization ==

> As a network testbed for NWGN (a) Isolated Virtual Networks
> As a sustainable & evolvable
network NW virtualization VN,
Sl Real TestBed Network

,_ LINK N LINK %

(b) Transitive Virtual Networks

N _Self-evolvable

Real Operational Network

Implementation at Net Virtualization

L Lab (NICT & U-Tokyo)
Hqos | = LS
= e SN,  HPDL580(4U)

[ VMM/Hypervisor | computation Resources s 4 Intel Xeon 16-
core

_ e . o+ =88 173GB memory

Optical Path Network G SN | g 300GB RAIDS

Wireless Network L T ey (accommodate up

o T i to 254 slices)
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<Access, Region>

Regional Platform Network with Managed Mesh

» Objective

» Realize a regional
platform network as a
future access network

» it provides localized,
personalized, context-aware
services with the use of
diverse kinds of sensor
information

» Advantage

» Secure sensor info transport
through dynamic mobile path
with bi-directional auth.

» Design principle
» “Reality Connected”

NICJ © National Institute of Information and Communi
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Current network |

*High-speed, advanced
information exchange functions
s °Collect, summarize,
accumulate, process, and
distribute information for
application services

Access networks will also furnish
information processing and
exchange functions

sensors

B e |

o

*Regional platform network accommodates various

devices as well as mobile terminals.

L ocalized, personalized context-aware services
\using sensor information are provided within the
pl

atform by anyone.
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Regional Platform Net with Managed Mesh (2/2) 22~

- Design Overview - AKARI

» Densely located mesh BSs with wireless/wired I/F accommodate new
devices such as sensors as well as 4" generation mobile phones.

» Community service gateway (CSG) works as device manager, sensor DB,
gateway to the Internet, and sensor applications server.

» CSG can organize multiple logical domains over the shared physical
network with the use of info about logical paths between any two BSs.

City Hall % . . . . .
Y % BS: Base station with terminal service gateway (TSG) function

Personal @‘ ggmrenuni % ] \J skl . .

Service CSG: Community Service Gatewa NM: Network manager

\ ty Sensor gﬁfﬁup
TAG S ervice . DB&APP
Ty @
I o Sensor Cell
- %C Tag User A
Public « amera E] A NwGN Access NW User A’s server

B Community |
\ Service ‘.-. .................. > i 30 e > BS BS|<--+- ) (cse
ITS Gateway sensor‘m S
I~ A DI 2 ? Diﬁamic Mobile Path for sensor data {
é \ Dynamic Mobile Path for application data User B's server

User B
Tag reader E] x

N,
Secure path V'\’A i < ----- D
d S

= ( Dynamic Mobile Path for sensor data
( Dynamic Mobile Path for application data

Momtorlng
Tool

Station

DB&APP
Server

Personal Server
Mobile

Terminal G

NICJ © National Institute of Information and Communications Technology 10




Optical Packet & Circuit Integrated Networking ==

AKARI

» Objective / - = o \
» Providing diverse user requirements Jﬂ!D\ =

w/ large capacity
» Advantage
» High switching capacity
» Energy saving
» Using common WDM infrastructure
» Simple control plane
» Design principle
» Crystal synthesis (quality & best effort) et
> Sustainable (throughput, power, usage)\. —=

High-end, guaranteed
quality

Optical packet
by many wavelengths

NICT L
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Optical Packet/Path Integration (2/2) =z

- Design & (Partial) Development Overview - AKARI

Lightpath-control message
over multi-wavelength packets
(under implementation)

Switching of 640 Gbps multi-wavelength
packet (10G x 64 lambdas) w/ optical
buffering (Furukawa et al. ECOC 2008)
Bit-Error-Rate
‘-tp-baﬂcl\<
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- Dynamic wavelength-bandwidth-range control and optical s ystem

packet switching and packet switching ‘Path__Packet
-Dynamic bandwidth-range change aware distributed [AMAAAAMM‘“L P

control for circuit switching — ;,@Niom’&;

-Dissemination of link states for each node to Pathr cket.

AN \‘

) obtain available wavelengths for lightpath setup J b
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AKARI Architecture Design Project Major Members:

NICT: Harai: Network Architecture Group Leader

Xu (Lightpath), Miyazawa (Opt. Access), Otsuki (Net Control),

Inoue (Regional Net), Kafle (Addressing), Nakauchi (Overlay),
Umezawa (Personal Net), Ohnishi (Wireless Net), Yagi, Fujikawa (QoS),
Li, Peng, Decugis, Andre, Kamiya, Kuri, Furukawa

Prof. M. Murata (Osaka U., Network Science)

Prof. H. Morikawa (U. Tokyo, Ubiquitous)

Prof. F. Teraoka (Keio U., Mobility)

Prof. M. Ohta (Tokyo Inst. Tech., Packet Switching)
Prof. A. Nakao (U. Tokyo, Network Virtualization)
Prof. H. Imaizumi (U. Tokyo, Optical Net)

Program Coordinator Prof. T. Aoyama

Launched by the late Masak/ Hirabaru
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Summary

 Towards New Generation Networks
— Network Architecture Design
— Enabling Technologies
* New layer architecture (ID-loc split)
 Network virtualization,
* Wireless regional network, Optical core network
— Proof-of-concept prototyping, protocol design (on-the-way...)
e Next steps

— network testbed design, ..., showing blueprint of new-generation
network design (current concept is work-in-progress)
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