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AGENDA

1. Application to Legacy Networks
Technology has been almost ready to go !
—  Public Network (i.e., ISP, ASP)
— TV Broadcasting Network
—  Private Network (e.g., IP-PBX)

2. New Applications (Facility Networking)
—  Building Automation

— Sensor Network
— InternetCAR



IPv6 Users in JAPAN

Users of Japanese IPv6 Service

IPv6 ' U ° — 6 _"*R” 8y&YEE?P #(R’
( FLET's NTT EAST 3M*
< 2007/1/10
FLET's NTT WEST 2.4M*
4 FLET's .NET NTT EAST 4.8K
- 2006/3/31
FLET's v6Appli NTT WEST 4 9K
< IPv6 Connectivity OCN ? ?
4th Media PLALA 50K 2006/10
g On Demand TV On Demand TV 50K 2006/4

* RA Address provided around 2M.

(Able to provide IPv6 immediately)
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Functions of CTU
[IPv4]

IPv4 related with routing
*NAPT(include ALG) , NAT

Unnumbered routing (for
multiple IPv4 address
allocation)

UPNP

DHCP Server

IP tunneling

IPv4-1Pv6 translation (for special
servers via http)

[IPV6,IPv4]

Firewall, SPI
DNS proxy

[IPV6]

DHCP-PD
MLD-proxy

[Others]

Firmware automatic update,
Remote monitoring

100Mbps IPV6

IPv4(Private)

ISP (IPv4 Internet)

_

IPv6 Router
IPv4 NAPT

Max. 5 of IP
tunnels

|IPv6

Web Server for

Not dual stack
network;

(1) IPv4 transport
for legacy ISP
access with
private IPv4
address

(2) Native IPv6

CTU configuration

Server remotely
configure CTU

= |

cru- |

Routing http packet
via IPv6 or IPv4/IPv6
translation




IPv6 Solution

IPv6 getting closer to the home

AAA

IPv6 home router, Now in Japanese
major electrical store.
Only about $120.00 !!

IPv6 Network Camera, Also in
some store.
Only about $480.00 !!

IPv6 Connectivity Option, provided
by OCN.
Only $3.60 per month !!

IPv6 Multicast Compatible LCD HDTV,
provided by Toshiba.
Only from $1,200.00 !!



Study on KDDI’s Ultra-3G
- Voice from Global IP Biz Summit -

KDDI technical officers love TDM, and do not ik |

—  Why adopt IP-based NGN solution ?
Simply because discontinuation of TDM switches
No-alternative, ..... They accept to use IP

KDDI don’t care IP version, but does care business

—  Why they pushed IPv6 for 3GPP(IMS)/3GPP2(MMD) ?
Simply because their business is more than 10 years
No-alternative,...... They accept to use IPv6.

Then, they have consider network development

—  Signaling (expensive part of the network) should gwith IPv6
—  Transport still needs IPv4, at this time.



Digital Video Transmission

Embedded Linux
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Nationl-wide IP-Phone Installation

Important observation;

You can reduce the amount of
high-skilled engineers !
0
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School on Internet Asia

Framework for collaboration among Asian universities since
2001

e Partners

— 20 partners in 11 Asian countries

* Philippines, Mongolia, Indonesia, Malaysia,
Vietnam, Laos, Cambodia, Thailand, Myanmatr,
Bangladesh, Nepal

— Consortium among Japanese Universities

» Keio University, Tohoku University,
Tokyo University of Marine Science and Technology,
Japan Advanced Institute of Science and Technology (JAIST),
NARA Advanced Institute of Science and Technology (NAIST)

* Organized by Keio University
e Courses and activities

— 17 University, Graduate school level course
(some are accredited in Asian universities)

— Special sessions and events

— Symposiums

— 51T Training Workshops for Operators
— 3 month research stay x 2

— Exchange students to Japanese graduate
schools x several students

— MoU between Universities x 2
— Ph.D co-advisory program x 1




Brawijaya University,
Indonesia

Advanced Science and
Technology Institute,
Philippines

Institute of
Information Technology,
Viet Nam

Keio University

Hasanuddin University,
Indonesia

University of Computer
Studies, Yangon, Myanmar

USM
Malaysia

University of
Syiah Kuala
Indonesia
- Under Construction -

University of San Carlos
Philippines
- Under Construction -

Shonan Fujisawa Campus,Japan

Sam Ratulangi University,
Indonesia

Asian Youth Fellowship,
Malaysia

Mongol University of
Science and Technology
Mongolia

Bangladesh University of

Engineering and Technology

Bangladesh

Asian Institute of
Technology, Thailand

Chulalonkorn University,
Thailand

Prince of Songklang
University
Thailand

Institute of Technology of
Cambodia, Cambodia

National University of Laos,
Laos

Institute of Technology,
Bandung, Indonesia

Chulachomklao Royal
Military Academy
Thailand

Tribhuvan University
Nepal
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Keio University and SOI Asia
assisted Universitas Syiah
Kuala, the largest national
university in Indonesia, by
providing distance learning
during its recovery from the
tsunami.

Tsunami Symposium
on SOI Asia network

"

Photos by Chermg
Talay Subdistrict
Administration
Office



Lessons from IPv6 Operations

e IPVv6 Is ready to go into professional and
business operation

— Initial cost:
 New services:

Especially, when you can start some new
services/applications, the cost of IPv6 is almost
same as of IPv4. Sometime, cheaper than IPv4,
due to simple network design.

— Running cost / life-time cost

 How will you come up with merging, restructuring of
organization

13



Who Is our enemy and our

target ?

(enemy
CEO ?) (target ?)
CFO
CTO
ICT manager
ICT operator Yes Yes
Employee Yes Yes
Potential

employee YES
I
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1. Application to Legacy Networks
—  Public Network (i.e., ISP, ASP)
— TV Broadcasting Network
—  Private Network (e.g., IP-PBX)

2. New Applications (Facility Networking)
—  Building Automation

—  Sensor Network
— InternetCAR
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How to use the sensor network
e.g., saving energy in building system

_| Energy saving and preserving the Eart
. |is now “Global” agenda,
while there Is an economical benefit afjd
Incentive for private companies.

‘/* %
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Life-time cost in Building System

Life time portfolio Yearly portfolio
(in office building) (in office building)

Design cost

Construction
cost

\9‘ tenance

ourcing

Source : http://www.satobenec.co.jp/products/locefgw/concept/concept.html



Operation at Tokyo HQ Office of Matsushita Electric Works

Shiodome HQ in Tokyo o

Improvement Notes
El . 1 8 0/ Versus 2003/9-2004/8
ectricity 0 Osaka HQ office ; 29.4%
312t
CO2 5 6.1 ™ 2004 versus 2003

(*) In 1990, based on the Kyoto Protocol (COP3)
by UN (United Nation), Japan targets and mandates
6% improvement to prevent and improve the
greenhouse effect, e.g., reduction of CO2.

Building Automation Components enabling IPv6 (now and plan)

FreeFit Icont BX(Building eXchange) FS (Field Server)
Lighting control unit  Integrated control module Virtual IPv6 Gateway Internet Sensor Node 1g



IPv6 based P2P control of facilities

- Status of elevators, AC or ventilators, movement of guests in the museum, temperature of rooms,

surveillance camera images may be monitored in a facility management center.

Mininjize energy usage

baseill on analysis of | iCEIcHN

facility data

Rationalizing day -to-day
management of facilities
using remote maintenance

PN

PP

DFFHVV FRQWUR

museum

Total energ
fluctuations

guests
Y




“Live E!” Project
-- Sensor network for the earth

http://www.live-e.org/



How works Live E! Project

e Targeting under 18 years old
— Technical support by University

 Multiple applications and middleware
developments using single data sources
(sensor nodes), I.e., let information
avallable to everyone

e |nternational collaboration

 Introducing the “real” IP networking

technology to non-legacy ICT area, e.q..,
agriculture



Environmental Information System

Live E! Project

 Live E! is a consortium that promotes the deployment of new infrastructure
that can generate, collect, process, and share all the “Environmental
Information”, associated with the Earth
o As the first step, we picked up "Digital Weather Station*
* Individuals, non-commercial and commercial organization install sensor
nodes, and let the information available from anyone on the Internet.
 Larger number of participation leads richer information and for all, and Digital Weather

creates innovative applications and usage of information. Station
* Single information can be used multiple purposes
Chair : Hiroshi ESAKI (Univ. of Tokyo) i
Co-Chair : Reiji AIHARA & Hiroshima
Eti¥etion P(GXFDWLRQ ODWHUL
Organization:
!
" H % & "% & qg3XEOLF 6HUYLFHYV
()* &% +(& - [&I&
% & 010. -&% + &
&% + (& r‘vo XVELOQHVY DSSOLFED
(
& . )

*
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Energy”
by eliminating any un-
necessitregww.cimx.co.jp

e Just let available
and visible the
Information to
any stake-holder

)y
Success to save 12% of electricity cost,

“without™ any actuator, only by “monitoring” /o
INn major super-market-store (Daiel)

- e W 11 .3

UI.J\.:I CALITVUIT QAT T U



Environmental Information System

] Initiated “Live E!” project.

"1 - Install weather sensor units

- - Let Information available for anyone
Targeting mile-mesh sensor network ether
"hree application areas

1. Educational material =
2. Public service ODWH UL

3. Business use

(LFHV

SSOLFD

2 # " % & 24






Integraton o1 Keal-space ana Lyner-
space

- Application by high school students -

Integration of

— Diorama
— Remote controlled car
— Weather station

Project institutions

— Hiroshima City Technical High School
— Fukuyama High & Junior High School
— Hiroshima City University

— Hiroshima University

Diorama system
— Hiroshima City Technical High School

Remote Classes

Kasetsert High School at Thailand,
focusing on environment




Dense Installation Areas
 Minato-ku in Metropolitan Tokyo
— Education for elementary schools

— Public service, e.g., against heat-
Island phenomenon or evacuation
guide for earthquake

o Kurashiki City in Okayama
— Disaster protection (against flooding
by heavy rain)
— Education for elementary and junior
high schools

 Marunouchi-Otemachi-Yurakucho
— Sense and control the activity of

At A+



LiverElrSensoer Deployment int = Kurashiki City: =, o Previde

Warning and Evactiatien Guide ior Eloeding dueterE eavy
Faln

27 Sensors at Junior High
Schools
500K population A

Kurashiki

b

http://www.city.kurashiki.okayama.jp/




DUMBO with AIT@th

 Digital Ubiquitous Mobile Broadband OLSR
 Bangkok & Phuket, Thailand
e December 15t 2006 (14:00 - 16:30)




/{ ;

VolP
TextMessaging

Bangkok PhUket



DUMBO Project in Thailand with
AlT

 Emergency Responding
e Live-e sensor in OLSR



Integration of Automobiles

TAXI and Bus inform us and themseles
very accurate and real-time congestipn
Information, especially for small roadp .,



1. Operational position of “Wind-Shield Wiper” gives

fine and real-time rain condition
2.“ABS” (Anti-Lock Brake System) informs frozen
road




WiL: WIDE Internet Lighthouse (City View)
@ WiL=Locky + PlaceEngine&

1km

Total 878
for 1 square km




1. Even work under-ground
2. No-cost, i.e., already paying-ofi
by end-users’

What we need;:
1. Shared Infrastructure
2. Social consensus

Downtown Tokyo, Japan



Metropolitan designing; Real-Space Internet with IP v6
Source: Matsushita Electric Works

Intelligent Navigation Recycling System

waste
Factory
Video contents

distribution
Care
[Area Management Syste facilities

Intelligent
Hospital

Location Information
Service
e
Electronic Station
Commercg
Convenience
store Local Health Care
overnmen _ Medical Check
Cyber public space service Cyber library
One-stop admin. service CYPer museum _

Electronic election 36




We may realize that;

Building the network by single
entity Is so expensive, but by
multiple entities may be cheap for
each entity.

Contribution and responsibility of
ICT Technology to our “Earth”

Let available any computing
device or resource on the earth
for any device on the earth

Challenging to theme of physics,
economics and mathematics, via
electronics and networking



www.wide.ad.jp

Thank you

IPv6 Promotion Council of Japan:
http://www.vepc.ip/en/index.html
e-mail: iInfo@vepc.ip

Live E! Project
http://www.live-e.org/
e-mail: live-e-info@mri.co.|p
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