IP version 6 (IPv6)
R&D and Deployment

WIDE

FREIECT

Hiroshi ESAKI, Ph.D,
WIDE Project / IPv6 Promotion Council

<hiroshi@wide.ad jp> ipubb

Steps to Explore the “ Reality”

Technical Standardization

— |ETF since 1990 (for 15 years)

Referenced |mplementation

—e.g., ISC(bind), KAME(BSD), USAGI(Linux)
Conformance and Interoperability testing

—e.g., Moonve/ UNH-10L, PLUGTEST, Connectathon,
TAHI

Testbed operation

— eg., Abilene, BNET/EUROGIX/GEANT, JGN/WIDE,
APAN




IPv6 R&D Activitiesin WIDE (1/3)
e 1992

— Started IPv6 Activity f_* ﬂ
1994 KOD-

[T

— Established IPv6 WG TN
1997

— First IPv6 Shownet at NetWorld+Interop Tokyo
1998

— Started operation of WIDE IPv6 network

— Established KAME Project (for *BSD*) and TAHI
Project (for conformance testing)

2000
— Established USAGI Project (for Linux)
— Started GS(General Service) of JGN 1Pv6

Special projectson |Pv6in WIDE
KAME IPv6 for BSD since 1998

- Keio Univ., Univ. of Tokyo, Fujitsu, Foretune,
Hitachi, I1J,NEC, Toshiba, Yokogawa, Sony, Panasonic

- http://mwww.kame.net
USAGI IPv6 for LINUX since 2000

- 113, Keio Univ, Univ of Tokyo, Yokogawa,
CRL(NiCT), Toshiba, NTT-Soft, Panasonic,
IBM (Japan and USA) USAG]

- http://lwww.linux-ipv6.org
TAHI IPv6 Test & Evaluation Software @
- Yokogawa, Univ.of Tokyo, NTT, NTT-AT, Yasukawa ~
- http:/Aww. tahi.org TAM

DNSand BIND since 2002
- USC-18I, ISC




|Pv6 Ready L ogo Program
for Global Interoperability

* TAHI Project since 1998
| Pv6 test and evaluation specification and software
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* |Pv6 Ready L ogo Program run by IPv6 Forum
*http://www.ipvéready.org
*Certification WG at 1Pv6 Promotion Council
*Technical coverage
| Pv6 basic function
*| PSec
*MobilelP

IPv6 R&D Activitiesin WIDE (2/3)

o 2001
— Established IPv6 Promotion Council
o 2002
— Started collaboration on BIND with ISC
— Started collaboration on measurement with CAIDA
— €l project (two year program)
— IETF Y okohama
« 2003
— IPv6 trangition trials (three year program)
— Nautilus6 (MIPINEMO/MANET) for mobile reality
— Al3 (Satellite Internet service for Asian countries)
— Established secure6 WG
o 2004
— Launched JGN2




V6 Promotion Council

» Four Working Groups

— Application WG
» Next generation Internet applications based on | Pv6
* Facility Networking SWG

— Testbed WG
 Design, establish and operation of 1Pv6 testbed
* |Pv6 middleware
* Router development

— V6 core technology WG
* Basic and platform technology development

— Strategy WG
* Security SWG
* Certificate SWG

IPv6 R& D Activities (3/3)

e 2005
— |Pv6-fix task force
— Digital TV with IP

Enabling IP (i.e.,|Pv6) at digital TV system
= | i




A lot of IP digital appliances
are going to be connected

|Pv6 Keyboard
By YAMAHA




Internet into the 4th Wave

First Wave: Closed =» Global Open Network

= not only for closed system Computing while
- TCP/IP as common language sharing computers
Second Wave : |P for Everyone/Billions
=> not only for researchers
- Scalability, Reliability & Robustness Sell/Buy contents
with WEB
Third Wave : IP for E-Business
=>» not only for hobby/research
Fourth Wave Broadband/Ubiquitous/M obile
=>» not only for computers Computing,
- Small Nodes interacting with
- Heter ogeneous (Quality and Quantity) Real- Space

How use the (digital) information ?

Generate

Collection
L Vaue/Worth
Distri bUtIOI" 1. Direct income (i.e., GET money)

sell some information

* Analyze (e.g., contents)

¢ Process 2. In-direct income (i.e., SAVE money)
Cost-reduction

« Share Lmprove efficiency

Toward SAVE money !!




|ntegration of |P Technology with Real-Space

Aircraft / Airport
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Some Examples of I1Pv6 Applications

* Toward the Real- Space Internet

— Transportation System
* InternetCAR
* InternetTrain
— Facility Networking
* Building Automation
» LiveE!, i.e, Sensor Networking
— Redl-time Interactive Communication
» Digital Video Transmission
* VolP over MIPv6 on Linux by USAGI+Nautilus6
* |P Telephony (i.e., PBX)
» Uncompressed HDTV




Toward the Network Mobility

Mobile
Network

Prefix Delegation

INTERNET

Lesson from NEMO/MIP

» Applicable not only for wireless networks, but
also for wired networks

* Do not need re-configuration at nodes

 Providing “Portable” address spaceis akey.

— Even when we need configuration, Re-configuration
contribute cost reduction for network operation

— Full auto-configuration is not easy, but is difficult
(*) Reflecting to operational cost




Source;
IPv6 Deployment Example: TOWN Matsushita Electric Works

— Crimeprevention system LEEIMLLQEIELQJLELLLIILC@LLQEI_LBﬂaLd.I.DQ_n
4., Intelligent Navigation i

Recycling System
Local Energy Management

- | Intelligent community WaSe
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Intelligent local government
(risk management, monitoring,

2 Police
Station

“p—y 1O Heelth Care
» M edical Check

Cyber library L7

Local Safety Management
O sopadini sevice ~ OYber museum = L(J.acaﬁani@u.:??ar_a)_

Electronic election

Cyber public spaceservice

Example ; Building Automatlon =

» Huge operational cost

— Large energy (e.g., gas, electricity) cost

— About 30% energy saving has achieved !
» Proprietary technologies

— Let it be open technology

— Each systems use proprietary technology

— About 200K control and monitoring point
in Roppongi Hills

— 10%-30% energy saving /

- | —MB—29.4% Reduction
1. Improve portfolio 1744
/

2. Increase value




World first interoperability of g‘lg
BA controllers via | Pv6 transport
with LON Works and BACnet
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Facility Networking  ipuls

1P¥E Promasion Coun

Information System Matsushita
Electric Wo_rk_s
S uri ty E g (E:Igﬂgg;o‘ﬂztrzi(lol?undlngs. System

floor management

Facility Control o - Yokogaua
' Vi
Sensing System

Integration with RF-1D/Auto-1D

Lighting control
Via MS Messenger

Yokogawa
Networked Audition Machine &
"Fis" Environment Analysis System

Weather monitoring

U
Remote monitoring
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Example; Navigation in Facility

» Navigation of Human-being with RF-1D

(*) Originally for technical conference
— Location management, e.g., zone control

— Walking path control
» Customer/visitor
* Tenant
 Landlord

— Evacuation path

Initiated “Live E!” project.

- install “weather sensor” units

- let information available for anyone
- tar geting sub-mile-mesh network

- three applications
1. Educational material
2. Public service
3. Business use
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Experiments ; Temperature Sensor Nodes
at NetWorld+Interop Tokyo

Temperature at ShowH oor
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Temperature at ShowF oor
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Temperature at ShowF oor

(

http://ww.oce. co.jp/
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- 9.9,9 9 Cem=sl \ t 280 sites ! @
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[Pv6style within 9 months

Freshit bo Deploy IPvE Centrex Service of 20,000 femes

(200457
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my sibes insuch @ short pancd ata kow cost”
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- 280 sites all over Japan

- IPv6 Node as many as 20,000

The IP Centrex service, "IP Business Phone",
developed by FreeBit, has got a major contract with
Kyoritsu Maintenance, a nation-wide dormitory

supplier. The IPv6 phones will be installed into all
of their rooms, that is as many as 20,000.

Utilize a technology called, ” Feel6”
which enables secured IPv6 network
over existing IPv4 network

' dormitory

- Easiness to design the address management
scheme regardless the tremendous number of nodes
- Management of terminal versions by achieving

the reachability to each terminal over Internet

“Realized the cost reduction by IPv&”q; ..... 2z

VolP control

-

. '|20,000
- |IPv6 Nodes

addresses

Note) Information as of 2004/Nov|
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Cost reduction made possible by IPv6

IPv4

IPv6

Design phase

Installation phase

Maintenance phase

Necessary to design
the address range
carefully

Necessary to
configure the subnet
mask and default
gateway to each node

Difficult to identify
the nodes in trouble
from the operation
center

Specific address design
for each environment
necessary

Possibility to make
mistakes in settings

Delayed trouble
shooting

b _

a4

a4

Possession of abundant
addresses and
hierarchical design
possible

Auto-generation of
IPv6 address upon
reception of router
advertisement

Easy to identify the
nodes in trouble, and
re-configure remotely
with help of IPv6

Specific address design
for each environment
not necessary

No special knowledge
necessary to installer

Reduced complexity
of maintenance

FreeBitCo., Ltd.

H=:

Significant reduction of network design steps

IPv4 > IPv6
| TEL f‘r\nfigllrn 'r_\hnnp number » E ( gnfg re phgne number
‘ /
i / .
—Conligurs-daiatie ettt »” Not required
| TEL (‘nnfignrn subnet mask ,b Not requ”-ed
/
L=y Configure 1P address / » Router advertisement by IPv6
/
| . -
LAN Configure VPN of router
9 - /P Feel6IDand PW
Lo Configure VPN / »  Feel6 ID and PW
| NET Configure network addre ‘ p 280 addresses

FreeBitCo., Ltd.




Launch of 20,000 nodes in avery short term

Service specification | ]
System design Evaluation Installation
|
2004/3 6 9 2005/1

Abstraction of installation ~ Easy installation due to Realization of remote

procedure into 3 patterns the auto-generation of monitoring and quick
depending on the number IPv6 address maintenance of the

of rooms, made possible nodes, made possible by
by the easiness in IPv6 fixed IPv6 addresses

address design

FreeBitCo., Ltd.

FACTs and Lessons
from this | P-Centric Migration
» Simple and small number of installation
types. i.e, only threein this case
— Less design cost and easier installation manuals
e Small number of mis-configurations

— Reduce expensive engineers’ technical supports,
I.e., from 300 to single number.

» Easier trouble-shooting
— |dentify the trouble, easier

- IAII are contributed cost reduction caused |
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DVTS & Multicasting
« DV(Digital Video) Multicasting over JGN2

e DV over IPv6 for TV productions
— Portable DVTS gear
— DV switcher
=> direction of digital appliances networking

Network Configuration
at Sapporo Snow Festival in 2005
- DVTS multicasting -

18



Some network equipments

DVTS: Digital Video Transmission System
(*) runs all platforms, BSD/Linux/Windows

Smart Location System
- Light Weight Digital Video Communication System -

Operating System : Linux

Booting period : 30 seconds

Main Features

On-board VIA C3 800MHz+ processor
One internal 2.5" HDD bay

Built-in speaker-out, MIC-in and TV-out ports
Optional Compact Flash or DOM module
On-board DOC socket up to 288MB
Construction

Heavy-duty steel

Device

Support internal 2.5" HDD x1

Dimension

146(W) x 41 (H) x 160 (D) mm 5.75"(W) x 1.6"(H) x6.3"(D)
Cooling system

3 cm fan for system cooling x1

LED indicators

Power-on/-off LED x1

1/0 ports

IEEE1394 port x1 PS/2 Keyboard/
Mouse x1 Serial port x1 Audio-out x1
MIC-in x1 TV-out x1 USB port x1

Power Module (Internal DC to DC power converter)

EBK DC512 Power input: 16V~24Vdc Power output: 12V & 5V
Power output: 24Vdc / 2.5A 60W max Power input: 100~240Vac
2A 50/60HZ

Environment

Operating temperatures : 0° Cto 45° C Storage temperatures
:-20° Cto 80° C Relative humidity : 10% to 90%
(Non-condensing)

Certification

CEFCC Battery

Operation

19



HDV IP send SYSTEM Appliance Smart Location System HDV1080i
Contents Session Management System for DV / HDV

DV Send DV Recv

HDR FX1

': |EE51394“
H 100baseT
Smart Location System
Smart Location System -DV Receive -~

-DV Send--

Contents Session
Management System

HDV IP send SYSTEM
HDV IP send SYSTEM Appllance ~HDV Recelve--

Appllance -HDV Send--

 IEEE1394 CU-VMHI0 ﬁ

®a. _-a® HDW-M2100 HDW-750
HDV Send

CuvMHli i

HDW-M2100 HDW-750

ac
g
<u
Py
(9
Q
<

= E— 100baseT %
8 B S :
Internet 3
v\\m 1304 1394SDI :
|IEEE1394 HDR-EXL :

| Pv6-Fix task force

1% of technical issues on |Pv6 system and
operation

— Specification, implementation, operation

— Professional operators hesitate/step-back

— “We wanted use the IPv6”, however we are afraid
of service outage....
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How use the (digital) information ?

Generate
Collection

Vaue/Worth

sall some information

Distri bUtiOﬂ‘ 1. Direct income (i.e., GET money)

Analyze
Process
Share

(e.g., contents)

2. In-direct income (i.e., SAVE money)
Cost-reduction
I mprove efficiency

Toward SAVE money !!

THANK YOU

Contact:

Hiroshi Esaki, Ph.D WIDE

TheUniv.of Tokyo
<hiroshi@wide.ad.jp>
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