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Some FAQ you might want to answer..

Why we need IPv6 when,

IPv4 with NAT covers enough address apace
IPv4 provides all you can do with IPv6
Transiting from IPv4 Is too expensive
Privacy exposed by IPv6

No one make money with IPv6

IPv6 deployment is for IPv6 gang’s own
Interests/benefits
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and my friend in the Cabinet asking me..

/. Status of IPv6 transition?

8. Is Japan the ONLY country heating up
on IPvG?

9. Does IPv6 solves ‘digital devide’?
10. Does IPv6 make Japan strong?

11.Does IPv6 solves unemployment
problem?

12.Does IPv6 recovers Japan’'s economy?



and my student is telling me...

13.1 hate
the gOVer niment
talking about

IPVG!



Analog communication

telephone Packet radio Broadcast



Digital communication

Other areas of services
A Ay Ay y vV &Yy @ 4

Voice Audio/ M obile
Video

FTTH . ' ' Wireless
TP wire Other wire Wireess

Op_tical Power-line =~ packet  Wireless
Fiber ADSL Networ k LAN




Regulations: Analog era

/‘ Regulation 4\ /— Regulation —\ /— Regulation :

telephone Packet redio TV/Radio




Digital era with Internet

Area of services

N @ Designed to work with competition FdTTT

voice Audio/ M obile

OF'?tbigral TP wier Other wire Wireless Wireless

| E-powerling” packet Wireless I
FTTH ADEL networ k LAN

| P employs alter natives. no need for regulation



Internet today

PC WS cellphone




A lot more things to care..

PC IWS ICeII | CarITV ISensor IH.E. IAV
Telepho'e Radiohvom. Fiber' E-power' ' '




A lot more things to care

|Pv6
Phone L'\ Radiohvom. Fiber' E-power' ' '



protocol stacks



Major WIDE IPv6 Project ..

1"«

« KAME : IPvG for * BSD *

— Participants

— Keio Univ., Univ. of Tokyo, Fujitsu,

— Foretune, Hitachi, [1J,NEC, Toshiba, Yokogawa
e http://www.kame.net

e TAHI : IPv6 Test & Evaluation Software
— http://www.tahi.org

e USAGI : IPVv6 for Linux

— Participants
« Univ. of Tokyo, Keio Univ, I1J, Yokogawa, CRL,

Glue-On, Toshiba, Hitachi, NTT-Soft
— http://www. linux-ipv6.org
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Infrastructures & Middleware (1)

NSPIXP6 (IX for IPv6 in Japan)

— Operation from Middle of September 1999
— 113, NTT-C, DTI, WIDE, etc

s-TLA Transition from p-TLA (on-going)

— Routing Protocol for IPv6
e Multicast : PIM-SM & PIM-DM
* Unicast : OPSF for IPv6

QoS/CoS Control
— Diff-Serv Integration with ALTQ(Sony-CSL)
— BB(Bandwidth Broker) with COPS
* NAIST, Osaka Univ., Keio Univ., Fujitsu, Hitachi, etc
Label Switch (MPLS)
— Integrate IPv6, PIM, Diff-Serve and BB



Infrastructures & Middleware (2)

DV over 1394 over IP

— Full IPsec Encryption
— Remote Control of DV Player with SSH
— DV Multicast with PIM-SM over IPv6

High Speed Datalinks

— DWDM technology

Internet via Satellite

— Alll Project

BIND

— ISC / Nominum

Root DNS Server (M-Root Server)

— collaboration with USC-ISI
— Secured DNS, IPv6 DNS



then comes other protocols



UDL6 experiment in AlS

K-3 K u-band
Aol
(Rf% UbL (FTZS)

UDL
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NAIST

| nter net

C-7 C-band

UDL  p2p(5partners)

UDL
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Mobile Network6
MANET®6
Mobile IP6

Point on Standardization

Datadictionary | Programming

/T\ platform

[
First processing
(Normalization)

Z

e e

In-door system _

= e —
=
= Y

OS's service

—— —
e p—
e Communication system :

Multimedia system
(Display, Sound)

Point on Standardization

Point on Standardization
(IDB?)




then operation..



RIR Allocations over Time
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About 25 ISPs on NSPIXP6

NTT Otemachi -
JGN ATM Cloud Toyama

NTT Dojima NTT Otemachi

KDD QOtemachi

I

I
| FastEthernet *
il

1Pv6 Summit NSPIXP& INET 2000




NSPIXP6 (Kbps)
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contribution for a new world
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Internet for Everybody, Everywhere and Everythil

eographica
L ocation

Contents Peer to Peer
Repository Sharing

‘Global Rendezvous Space by DNS

ISPs and IXes ’—/~ : / s .
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Market trends (# of automobiles with ITS devices) I
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Automobile I TS today l

Input Device Infrastructure (sensor, camera and others)

_)Q <

-
Very expensive infrastructure
Information CENTER .
for input
and output
. -,;--,_-:-5;_: Huge sized
ﬂ | ﬂ = @ ‘Center’

Output devl ce mfrastructure (signals, desplay and transmitter)




Independent from wireless technologies
-Let them grow!-

Research point as
/ - upcoming infrastructure
éatel lite Broadca}

éi gital Broadca%

Point for backing up
<Wi reless LAN> rdustres

I
§tl Research point as

upcoming infrastructure
PHS
<Ce| lular phone> | nternet
< DSRC >
Research point as short-term
communication procedure
Research point for 57< Bluetooth >
cooperation with other
area application Research point as
- - upcoming infrastructure
Wired Connection
Research point as

£

upcoming infrastructure
WIDE IMT2000 > J
= lotenstCAR



‘Tiny’ Psudo Light device under development: 1-1.5cm
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Term:
— Feb 2001-Mar 2001 (about 1 month)
Area
— Center of Yokohama City
The Number of Vehicles

— 280 vehicles (Trucks, Bus, Taxi and Garbage Trucks etc.)

Sharing information

— On the Internet
» Specific protocol

The Testbed

 WEB
{1 System for Public Center(
o PCa .
— Information Providing
g O Center System  gystem
Viad
= <>
r——— Other System

O System for Private Center(d

Sy!

System

@E /:‘ner System Information Providi ng
E,

\V4 N

|PCar @ —_ <> stem

Home/ Vehicle



Specific data used for the
testbed

Travel time

Velocity

Positioning information of GPS
Wiper information

ABS status

Emergency attention
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The TAXI tracking: Early morning to




Tax
Post processing o

ved

f the arch

data




GPS Error (RED),
Map matching error (BLUE)




flular phone

/ Providing a software
s by software houses

or Sunday programmer
~ (ASP)

Sending information
by contract or other incentive
(Probe Information System)

lernet

Providing contents
by contents provider or private persons

(IP)

Sl \
7 Info. Exchange\\ <& x/
P with other

=  automobiles




then, some important issues..



|dentifier
Rendezvous mechanism



Identifier: extremely important

* roles

— Identify an IP address from a Name
— Identify a Name from an IP address

Idlfy by IP addresses

Domain Name Spsce
| P address Space

End Node Network=Intermediate Nodes End Node



Identity: should not be mixed with ID

e [ssues
— Intellectual property

— Intellectual property right versus Operation and Uniqueness

tS|and ‘ Politics [t

1| ‘Righ

Domain Name Space

|P Address Space

End Node End Node

Network=Intermediate Nodes



End node solution with
sophisticated directory service

e Use DNS to map IP addresses and ‘symbols’ (=domain names)
e Sophisticated ways to provide ‘rendezvous’ spaces

— Multiple convenient spaces on top of a uniqgue domain name space
— Some are ready: keywords and other directory services

Sophisticated directory service

Domain Name Space
|P Address Space

End Node End Node

Network=Intermediate Nodes



Internet for Everybody, Everywhere and Everythil

eographica
L ocation

Contents Peer to Peer
Repository Sharing

‘Global Rendezvous Space by DNS

ISPs and IXes ’—/~ : / s .
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more to work ..

Services for IPsec

Address registry
Address assignment

# of routing entries

‘home user’ model

— Multi homing

— V4/V6 cohabitation
— Privacy mechanism
— Identifiers/names

DNS!?



...and working to achieve

'v6 IS for everyone’



Here comes ‘computer’!
Users work for the computer

. Q)
r E\\‘ 22N
— ’(///\ ///

4 — ‘\\
mainframe(TSS) /%:i///\
Super computer
wor kstation



Now computers help me working..
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then, connect them by the Internet




Now, the IP is for everything




