25 years of WIDE Project

Jun Murai
Founder of WIDE Project
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History of the Internet



History of the Internet

1969 ARPAnet and UNIX were born

1982 4.2BSD (source code TCP/IP deployed)

1990 WWW started

1993 ISP commercial service launched

1995 Windows ’95, 1.17 (Hanshin Awaji Earthquake)
1997 Rakuten Ichiba launched

2000 Y2K

2001 9.11

2005 Internet Neutrality

2011 3.11

2012 Accessing right to the Internet is ‘Human Right’
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#include <stdio.h>

int main(void)

{

char s[]="Hello World!¥n";
printf ("%s",s);
return O;




A

#include <stdio.h>

int main(void)

{

s[]="Hello World!¥n";
printf ("%s",s);
return 0;
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Pre WIDE

* JUNET
— Oct. 1984 ~ Oct. 1994
— UUCP Based
— E-Mail

 Domain Based Routing

* jun@titcca.titech.junet Most Popular UUCP Modem for JUNET
— Ka nji Characters Telebit TrailBlazer T2500

e for X window system k14 kanji font and
.. kterm (Terminal Emulator with Kanji Characters
* Free Kanji Font: k14 kterm | ’ )

* Input Method
* Tools

Kterm

File E:ilflllhnn EHHHI Tlnll Help







Researches in network development of JUNET (U
Authors: &.

J. Murai Univ. of Tokyo, Tokyo, Japan
A. Kato Tokyo Institute of Technology, Tokyo, Japan

Published in:

Proceeding SIGCOMM '87

Proceedings of the ACM workshop on Frontiers in computer
communications technology ACM New York, NY, USA ©1988




Division of Networking

NATIONAL

SCIENCE FOUNDATION
00 G Street, NW

Washington, DC 20550

search and Infrastructure

NATIONAL SCIENCE FOUNDATION

Division of Networking
and Communications
Research and Infrastructure

June 28, 1989

Dr. Jun Murai
University of Tokyo

Dear Dr. Jun Murai

In light of our discussion this
afternoon, on behalf of NSF it is a
pleasure to grant Internet access to
the Japanese IP community.

Sincerely.
Stephen S. Wolff
Division Director




16-25 August 1996: The 2nd
Rally Raid MONGOL
Succeeded in broadcasting

the rally

from Mongol over the

Internet.

2002/1/25: WIDE Workshop at
Stanford University
The first overseas WIDE

Workshop at Stanford University

Systems Inc.

with the cooperation of Cisco

July 14-19 2002: 54th IETF
Meeting, Yokohama

Hosted IETF meeting in Asia for
the first time.

December 18-19 2002: Global IPv6
Summit in Japan

We actively invite international
summits.

September 25 2002: WIDE
Project

Sponsor Meeting held at the
Nihon Kaiun Club
Conferences are held twice
a year to report

the results of joint research
to sponsors of

the WIDE Project.

WIDE: 25Years of History

VIDE7asxoF 15AERS\—F

September 18 2003: The 15th
anniversary of the WIDE Project
at Akasaka Prince Hotel

Had a party to express our
appreciation to our sponsors for
supporting

15 years, with approximately 350
attendees.

March 3-6 2003: WIDE
Spring Camp 2003;
Nagahama Royal Hotel
(Shiga Pref.)

We hold intensive 4-day
camp twice a year.

June 1992:
Hosted INET’92 (Kobe)

June 30-July 02 2004:

NETWORLD+INTEROP 2004

TOKYO

held at Makuhari Messe

2005
Aichi World Expo.

Providing technical support
since the 1st exhibition in 1994.



History of the WIDE



Before the WIDE

1981 N1 Started

1982 Network installed at Keio University
Yagami campus

1985 Research Group started

(Predecessor of WIDE Project)
1984

- JUNET started

- First connection between Toky
Institute of Technology and
Keio University (300bps)

- Tokyo Institute of Technology,
Keio University and University of
Tokyo are connected(1200 bps)

1986

- Email with Japanese characters at JUNET
- Connected to CSNet(US), the first
international connection for JUNET

1987 University of Tokyo and Tokyo
Institute of Technology are connected



History of the WIDE Project (1)

1988 WIDE project started (August)
1989
- NSFnet and Univ.Tokyo connected by cooperation of NACSIS (9.6kbps)
- WIDE connected to US by dedicated line via Hawaii (64kbps)
- WNOC-Tokyo started (lIwanami-shoten, Publishers)
- WNOC-Kyoto started (ASTERM)
1990
- WNOC-Osaka started (Senri International Information Institute)
- WNOC-SFC started (Keio Shonan Fujisawa Campus)
- WNOC-Fukuoka started (System Soft Corporations)
1991
- WNOC-Sendai started (AIC)
- Increased bandwidth between SFC and Univ of Hawaii (192kbps)
- Network introduced to WIDE camp (64kbps)
992
- INET92 at Kobe
- WNOC-Hiroshima started (Hiroshima University)




History of the WIDE Project (2)

1993
- Connected to Il
- WNOC-Nara started (NAIST)
- WNOC-Sapporo started (Sapporo Electronic Center)
- Change international connection from Univ of Hwaii to NASA (FIX-W)
1994
- WNOC-Hamamatsu started (Shizuoka University)
- WNOC-Hachioji started (Tokyo University of Technology)
- VSAT introduced to WIDE camp (2Mbps Satellite link)
- WNOC-SFO started (Hayward, San Francisco)
- Increased international bandwidth (1.5Mbps)
- NSPIXP-1 started
1995
- WNOC-Gifu started (Softpia Japan Corp.)
- WNOC-Komatsu started (JAIST)
- Ryuichi Sakamoto internet concert




History of the WIDE Project (3)

- 1996
- Internet 1996 WORLD EXPOSITION

- The first Internet disaster drill (I1AA)

- IPv6 operation started between Tokyo and Osaka

- Collaborate to operate Atlanta Olympic Website

- NSPIXP-2 started

- Mobile computing joint test with Stanford University started
1997

- The second Internet disaster drill

- M Root DNS Server operation started

- SOI (School on the Internet) project started

- NSPIXP-3 started
1998

- The third Internet disaster drill

- Collaborate to operate Nagano Olympic/Paralympic game

- KAME project and TAHI project started

- WIDE project 10th Anniversary symposium




History of the WIDE Project (4)

- 1999
- The fourth Internet disaster drill
- WNOC-SFO closed
- WNOC-LA started (Los Angels)
- NSPIXP-6 operation started
- First IPv6 address assignment by APNIC
- C-band parabola antenna (7.6 meter at SFC and NAIST)
- Technical support to “LIFE Ryuichi Sakamoto Opera 1999”
- Hosted IETF IPng WG Interim meeting
- Distant learning using DV over IPv6 started at Keio University,
Univ of Wisconsin and NAIST

2000
- INET2000 (Yokohama)
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WIDE organizations
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DV/IP in the sakamoto opera LIFE

* A collaboration of music at Tokyo and dancers at NYC
and FRA

* World’s first application of DV/IP in a commercial event

¥
B ,'
e\
Comet
A Comet Comet Comet ﬁ
; BW: 45Mbps/FDX
e & | RTE320me BW: 45Mbps/FDX
/\ f\ Jitter: 10ms Y S ?;2',113“':5 AV A
Packet drop: 0.08% -
— = Frame error: 63% /\ (\ Packet drop: 0.06% /\ (\
Frame error: 5%
Frankfurt R E— — T &

Tokyo New York



What JB Achieved Now (2)

* NSPIXP6 (IX for IPv6 in Japan)
- Operation from Middle of September 1999
- [1J, NTT-C, DTI, WIDE
* s-TLA Transition from p-TLA (on-going)
* Routing Protocol
- Multicast : PIM-SM & PIM-DM
- Unicast : OPSF for IPv6
* QoS/CoS Control
- Diff-Serv Integration with ALTQ(Sony-CSL)
- BB(Bandwidth Broker) with COPS
Osaka Univ., Keio Univ., Fujitsu/UCLA, Hitachi, Toshiba,
 Label Switch (MPLS)
- Integrate IPv6, PIM, Diff-Serve and BB



B WIDE Workshop
i on Nov.27, 1999
at KUSA




EQ:
Information Delivery of Earthquake
related Information

S0 XK mmmr

- File Check
- Naming
- Version Control

eg.wide.ad.jp eq.sakura.ne.jp eq.yahoo.co.jp

SAKURA
CLOUD
TEAM

a) cvs server YAH%(A%’
Ll b) dropbox
/> Accelia I
o pmazan
f= g s iy

BrowdBand Tower, e

K-OPTL.Com



Anntena

Satellite Patch

Satellite Modem

SSID: The-Internet

€

pdrnet

WiFi Access Point
(PoE)
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InternetCar: Automobile on the Internet

0
Internet ITS

InternetIT
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What is Probe Vehicle Systems ?

* Probe Vehicle Systems

— Collects drivers’ behavior and electronics signals which is
normally used for vehicle control.

The characteristic of Probe Information S

%

way communication between ce gy ¥ .
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Probe vehicle system by Auto industries
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ular phone

kY

Providing a software
by software houses
or Sunday programmer
(ASP)

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

nternet

Providing contents
by contents provider or private persons

(IP)

Y,
\

2y

A Info. Exchange
with other
automobiles
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In-vehicle system:
A PC connecting to Internet
collecting A/D/P information
including GPS/positioning device

Data dictionary | Programming

/__r\ platform

|
First processing
(Normalization)

0S’s service

r— -
- Communicati
- :

I
Multimedia system
(Display, Sound)

Point on Standardization

Point on Standardization
(IDB?)

nnnnnnn




The TAXI tracking: Early morning to Midnight
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Taxi:
Post processing of the archived

55



C()()glc Crisis Response BB#E SR{TEBIERYYT
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Scarch by address

aaewr -3

‘. Googlel&l:&"ﬁrl' | |
http://www.google.com/intl/ja/crisisresponse/japanquake2011 teaffichtml



INTERNATIONALIZATION
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ASIA SATELLITE



JCSAT-1B/Ku

p2p  p2p
(AIT) (ITB)

ubL

UDL
Return

p2p

%D AT ITB NAIST

Ku band
Receive Only Station

JCSAT-3/C

UDL p2p(5partners)
(from SFC)

UDL from SFC

I0IT  ASTI usm
%- Temasek CMB
C band

Receive Only Station

Internet



Al3 C-band Carrier Assign

14.4MHz (408 431)
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- : UDL carrier
: Reserved
. - : Coming Soon

: Existing



RIM station-1 RIM station-n
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Point-to-Point
Satellite Link

Point-to-Point

Satellite Link UDL satellite Link
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X
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R Unicast Router

Multicast Router

=P Multicast Traffic

IPv4 multicast traffic
. ! ====3 UDLR tunnel

HUB station



Site Setup Status

Myanmar
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New Al3 C-Band Frequency Allocation

. When more than 3 197KG7W carriers are transmitted from SFC, the SFC license need to be changed.

18MHz
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SFC transmit VN MY SG PH Laos
! ! ! l l
PH transmit
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Indonesia
— Brawijaya University
— Sam Ratulangi University
— Hsanuddin University
— Institut Teknologi bandung
— Univesitas Syiah Kuala(*)
Thailand
— Chulalongkorn Univeristy
— Asia Institute of Technology
— Chulachomklao Royal Military Academy
— Pricen of Songkla University
Laos
— National University of Laos
Myanmar
— University of Computer Studies, Yangon
Malaysia
— Asian Youth Fellowship
— University Science Malaysia
Vietnam
— Institute of Information Technology
Philippines
— Advanced Science and Technology Institute
— University San Carlos
Mongolia
— Mongolian University of Science and Technology
Cambodia
— Institute of Technology of Cambodia
Bangladesh
— Bangladesh University of Engineering
Nepal
— Tribhuvan University

Alll Sol Partners

24 partners in 11 countries
connected with IPv6

ST R R N

JCSAT-3
C-band

» |

UDL

C-band
Japan to Asia: 9 Mbps

=y

!

| Date: September. 2004

/




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

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 o

Engineering and Technology

Bangladesh

.mrd'
Mrs C. UDL the birth of
C. BDL/UDL

Asian Institute of
Technology, Thailand

Chulalonkorn University,
Thailand

Prince of Songklang
University
Thailand

Institute of Technology of
Cambodia, Cambodia

Institute of Technology,
Bandung, Indonesia

Chulachomklao Royal
Military Academy
Thailand

o

Tribhuvan University
Nepal




GLOBAL...



DNS Root Servers e

Designation, Responsibility, and Locations

I-MORDU Stockholm
E-NASA Moffet Field CA

F-ISC Woodside CA

M-WIDE Keio

K-LINXIRIPE London

A-NSF-NSI Herndon VA
M C-PSl Herndon VA
D-UMD College Pk MD

G-DISA-Boeing Vienna VA
B-DISA-USC Marina delRey CA H-USArmy Aberdeen MD

L-DISA-USC Marina delRey CA J-NSF-NSI Herndon VA




Root nameservers
Status check map

Server]  Operator __|Status]

| A&  |Metwork Solutions, Inc |working
| B |USG/ISI lwarking
| C  |PShet lworking
| D UMD lmorking
| E  |NASA lworking
| F |BC lmorking
| G |DIEA lwarking
| H |&RL lmorking
| I |MORDUnet lworking
| 4 |(TED: lmorking
| K |RIFE lworking
| L [ICANNSTAMA lworking
| M |WIDE lworking
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Root nameservers
Status check map

Server]  Operator __|Status]

| A&  |Metwork Solutions, Inc |working
| B |USG/ISI lwarking
| C  |PShet lworking
| D UMD lmorking
| E  |NASA lworking
| F |BC lmorking
| G |DIEA lwarking
| H |&RL lmorking
| I |MORDUnet lworking
| 4 |(TED: lmorking
| K |RIFE lworking
| L [ICANNSTAMA lworking
| M |WIDE lworking
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LI Server|  Operator __ |Status|

x /2 | ) |Netwu:urk5u:u|uti-:uns.1nu:|wu:|rking

A /1—/{"_“7 B |UsG/IsI lworkine

" I | C  |PShet lworking

| D |umD lworking

. _|‘ | E  |NASA lworking
" —L | F [BC lmorking
| G |DIEA lwarking

[ H [ARL [workine

: | I |MORDUnet lworking

¥ | 4 |(TED: lmorking

. = lworking

Rggzjsag"féa:kwrirasp [ L [CANNIANA [warking
Lo | M |WIDE lwarking
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u Server|  Operator __ |Status|

7 o /2 | ) |Netwu:urk Solutions, Inc |wu:|rking

r/]_/f,_—“q | B |USG/ISI lwarking

N | C  |PShet lworking

3 | ] |L|r'-'1D |wu:|rking

. > _|‘ | E  |NASA lworking
" —L | F [BC lmorking
4 { [ G |osa [working

g H [ H [ARL [working

: | I |MORDUnet lworking

¥ | 4 |(TED: lmorking

; = lworking

Rggzjsag"féa:kwrirasp [ L [CANNIANA [warking
Lo | M |WIDE lwarking
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Root nameservers
Status check map

=

= |

Server] _ Operator | Status |

o /2

a0
t‘l

| & |Metwork Solutions, e | working
| B |USG/ISI | warking
| G |PSInet | working
| 0 |uMD | warking
Ar | E  |MASA | working
——L | F [5G | working
| & |DISA | working
| H |ARL | working
" [ 1 [NORDUnet [ workine
| J  |{TED | working
[ K |RIPE | working
| L [ICANN/TANA | working
| M |WIDE iconfirmed
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u Server]|  Operator | Status |

4 - /2 | & |Metwork Solutions, e | working

r/]_/f__'_* [ B |UsG/EI " working

_)-./ 1 | G |PSInet | working

f | D UMD | warking

Ar | E  |MASA | working

. — I | F [BC | working

il J T | & |DISA | warking

o I] w [ H [ARL | working

"y N [T [NORDUnet [ workine

| J  |{TED | working

[ K |RIPE | working

e, : [ L [CANN/IANA " warking
DL _ = o T | M |WIDE iconfirmed
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= . /2 | & |Netwurk Solutions, e | working

’ L A_/f,—..g [ B |usc/ml working

; - . _)-./ I | G |PSInet | working

-' h . | ] |L|MD | watking

: : o[ | E [NASA | working

. B L-[ — I« | F [5G | working

i . i !{ﬁ J |1 . | G |DsA | working

g J » | H |ARL | working

' | A | N [ 1 [NORDUnet i

| J |'fTEID}' | working

| K |RIFE | working

Rgg:jsagf::frirasp ' ) ‘ (L [ICANN/IANA " warkine
| | | | = . : T | o |'I.I'I.I'IDE |-::unf|rmed
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u Server|  Operator | Status |

- /2 | & |Metwork Solutions, e | working

r/]_/f__'_* [ B |UsG/EI " working

_)_./ I | ©  |PShet | warking

f | D UMD | warking

] _|- | E  |MASA | working

4 — I | F [BC | working

LGN, J F G |oBA i

] o I] w [ H [ARL | working

|l ] N [ 1 [NORDUnet i

| J  |{TED | working

[ K |RIPE | working

e, : ‘ L [CANNIANA " working
I I l I | = . : T | o |'I.I'I.I'IDE |-::unf|rmed
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(" {-’ b

. Server]|  Operator | Status |

. - /2 | & |Metwork Solutions, e | working

r/]_/f__'_* [ B |UsG/EI " working

_)-./ 1 | G |PSInet | working

f | D UMD | warking

Ar | E  |MASA | working

1 L-.[ — I | F [BC | warking

- Wl J T | & |DISA | warking

] 4 I] w [ H [ARL | working

"y N [T [NORDUnet [ workine

| J  |{TED | working

[ K |RIPE | working

e, : - [ L [CANN/IANA " warking
o ; - o | M WIDE confirmed
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= - /2 | & |Metwork Solutions, e | working

. r'/]_/f‘___* | B |USG/ISI | working

. _)_./ 1 | ©  |PShet | working

) [ D |umD | warking

: Ar | E  |MASA | working

s _ 1 L._[ ——L | F [5G | working

i - Wl J T | & |DISA | warking

| ‘ ] 4 I] w [ H [ARL | working

: "y N [T [NORDUnet [ workine

| J  |{TED | working

[ K |RIPE | working

e, : o [ L [CANN/IANA " warking
DL = o | M |WIDE iconfirmed
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Server]  Operator | Status |
| & |Metwork Solutions, e | working
| B |USG/ISI | warking
| G |PSInet | working
| 0 |uMD | warking
| E  |MASA | working
| F |ISG | working
| & |DISA | working
| H |ARL | working
| I |MORDUnet | working
| J  |{TED | working
[ K |RIPE | working
Rgguﬂ‘gz‘hegfmfp [ L [CANN/IANA " warking
DL | M |WIDE iconfirmed
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Server]  Operator | Status |
| & |Metwork Solutions, e | working
| B |USG/ISI | warking
| G |PSInet | working
| 0 |uMD | warking
| E  |MASA | working
| F |ISG | working
| & |DISA | working
| H |ARL | working
| I |MORDUnet | working
| J  |{TED | working
[ K |RIPE | working
Rgguﬂ‘gz‘hegfmfp [ L [CANN/IANA " warking
DL | M |WIDE iconfirmed
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Foot namesenvers
- Status check map -

Server] _ Operator | Status

| & |Metwork Solutions, I | warking
| B |USGC/ISI | working
| G |F'SInet | warking
| O UMD | working
| E  |NASA | working
| F [5G | working
| G |DISA | working
| H |&RL | working
| 1 |NORDUnet [confirmed
| J |(TED | working
| K |RIPE | working
Ll [ICANN/TAMA | working
| M |WIDE [confirmed
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Foot namesenvers
- Status check map -

Server] _ Operator | Status |

| f |Netwu:|rk Solutiong, he | working
| B |USGAISI lconfirmed
| G |PShet | working
| D |UMD | warking
| E |NASA lconfirmed
| F [5G | working
| G |DIsA lconfirmed
| H |aRL | working
| 1 |NORDUnet lconfirmed
| 4 |TED | working
| k£ |RIPE lconfirmed
| L [ICAMNAIANA lconfirmed
| M |WIDE lconfirmed
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Server]  Operator | Status |
| f |Netwu:|rk Solutiong, he | working
| B |USGAISI lconfirmed
| G |PShet | working
| D |UMD | warking
| E |NASA lconfirmed
| F [5G | working
| G |DIsA lconfirmed
| H |aRL | working
| 1 |NORDUnet lconfirmed
" "l-ll [ a— | 4 |TED | working
| k£ |RIPE lconfirmed
e et [ L GANN/TANA [confirmed
L1 | M |WIDE lconfirmed
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Server] _ Operator | Status |

Root namesarvers
- Status check map -

| f |Netwu:|rk Solutiong, he | working
—% | B |USG/ISI lconfirmed

| G |PShet | working

| D |UMD | warking

| E |NASA lconfirmed

| F [5G | working

| G |DIsA lconfirmed

| H |aRL | working

| 1 |NORDUnet lconfirmed

| 4 |TED | working

| k£ |RIPE lconfirmed

| L [ICAMNAIANA lconfirmed

| M |WIDE lconfirmed
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Root namesarvers
- Status check map -

Server] _ Operator | Status |

| f |Netwu:|rk Solutiong, he | working
—= | B |USC/ISI lconfirmed

| G |PShet | working

| D |UMD | warking

| E |NASA lconfirmed

| F [5G | working

| G |DIsA lconfirmed

| H |aRL | working

| 1 |NORDUnet lconfirmed

| 4 |TED | working

| k£ |RIPE lconfirmed

| L [ICAMNAIANA lconfirmed

| M |WIDE lconfirmed
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Server] _ Operator | Status |

Root namesarvers
- Status check map -

| f |Netwu:|rk Solutiong, he | working
—% | B |USG/ISI lconfirmed

| G |PShet | working

| D |UMD | warking

| E |NASA lconfirmed

| F [5G | working

| G |DIsA lconfirmed

| H |aRL | working

| 1 |NORDUnet lconfirmed

| 4 |TED | working

| k£ |RIPE lconfirmed

| L [ICAMNAIANA lconfirmed

| M |WIDE lconfirmed
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Root namesarvers
- Status check map -

L1 1 |

Server] _ Operator | Status |

| A  |Metwork Solutions, Inc jconfirmed
| B |USGAISI lconfirmed
| C  |PShhet lconfirmed
| 0 |umD lconfirmed
| B [NASA lconfirmed
.| F |G | working
| G |DIsA lconfirmed
| H |aRL | working
| 1 |NORDUnet lconfirmed
| 4 |TED lconfirmed
| Kk |RIPE lconfirmed
| L [ICANN/IAMA lconfirmed
| M |WIDE lconfirmed
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'u Server] _ Operator | Status |

L1 1 1

| A  |Metwork Solutions, Inc jconfirmed
—= | B [USG/ISI lconfirmed
b | C  |PShhet lconfirmed
| 0 |umD lconfirmed
| B [NASA lconfirmed

| F BC | working
| G |DIsA lconfirmed

| H |aRL | working
| 1 |NORDUnet lconfirmed
| 4 |TED lconfirmed
| Kk |RIPE lconfirmed
f‘g;‘lﬂgrgﬁ:mfp_ [ L [CANNIANA lconfirmed
| M |WIDE lconfirmed
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Root namesaners
- Status check map -

L1 1 |

| A  |Metwork Solutions, Inc jconfirmed
| B |USGAISI lconfirmed
| C  |PShhet lconfirmed
| 0 |umD lconfirmed
| B [NASA lconfirmed
| F [BC | working

| G |DIsA lconfirmed
| H |aRL | working

| 1 |NORDUnet lconfirmed
| 4 |TED lconfirmed
| Kk |RIPE lconfirmed
| L [ICANN/IAMA lconfirmed
| M |WIDE lconfirmed
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|

Root namesarers
- Status check map -

— r': -
.
-

|

Server] _ Operator | Status |

| ) |Netwnrk Solutions, Ihe |-::unfirmed

| B |USC/IsI lconfirmed

| G |F‘SInet |-::unfirmed

| D |UMD lconfirmed

AT | E |MASA lconfirmed
—Ll | F [EC lconfirmed
n | G |DIsA lconfirmed
! | H |aRL lconfirmed

| 1 |MORDUnet lconfirmed

| 4 |TeD lconfirmed

| Kk |RIPE lconfirmed

| L [ICBMN/IANA lconfirmed

| M |WIDE lconfirmed
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|

Root namesarers
- Status check map -

— r': -
.
-

|

Server] _ Operator | Status |

| ) |Netwnrk Solutions, Ihe |-::unfirmed

| B |USC/IsI lconfirmed

| G |F‘SInet |-::unfirmed

| D |UMD lconfirmed

AT | E |MASA lconfirmed
—Ll | F [EC lconfirmed
n | G |DIsA lconfirmed
! | H |aRL lconfirmed

| 1 |MORDUnet lconfirmed

| 4 |TeD lconfirmed

| Kk |RIPE lconfirmed

| L [ICBMN/IANA lconfirmed

| M |WIDE lconfirmed
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|

Root namesensers
- Status check map -

|

Server] _ Operator | Status |

-
.
-~

| ) |Netwnrk Solutions, Ihe |-::unfirmed

| B |USC/IsI lconfirmed

| G |F‘SInet |-::unfirmed

| D |UMD lconfirmed
i) | E |MASA lconfirmed
.| F |[EG lconfirmed
| G |DIsA lconfirmed

| H |aRL lconfirmed

| 1 |MORDUnet lconfirmed

| 4 |TeD lconfirmed

| Kk |RIPE lconfirmed

| L [ICBMN/IANA lconfirmed

| M |WIDE lconfirmed

97




|

Root namesarers
- Status check map -

— r': -
.
-

|

Server] _ Operator | Status |

| ) |Netwnrk Solutions, Ihe |-::unfirmed

| B |USC/IsI lconfirmed

| G |F‘SInet |-::unfirmed

| D |UMD lconfirmed

AT | E |MASA lconfirmed
—L | F [EC lconfirmed
n | G |DIsA lconfirmed
- | H |aRL lconfirmed

| 1 |MORDUnet lconfirmed

| 4 |TeD lconfirmed

| Kk |RIPE lconfirmed

| L [ICBMN/IANA lconfirmed

| M |WIDE lconfirmed
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|

Root namesarers
- Status check map -

— r': -
.
-

|

Server] _ Operator | Status |

| ) |Netwnrk Solutions, Ihe |-::unfirmed

| B |USC/IsI lconfirmed

| G |F‘SInet |-::unfirmed

| D |UMD lconfirmed

AT | E |MASA lconfirmed
—L | F [EC lconfirmed
n | G |DIsA lconfirmed
! | H |aRL lconfirmed

| 1 |MORDUnet lconfirmed

| 4 |TeD lconfirmed

| Kk |RIPE lconfirmed

| L [ICBMN/IANA lconfirmed

| M |WIDE lconfirmed
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2001 InternetTraffic
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Global Traffic




Submarine cable after 3.11

 PC1. Japan-US., CHINA-US cable was broken at
more than 10 point.

* But Internet was still working.

Japéh‘—us\__,'
Hawaii



Locations of Earthquakes
DB 710

REATE W Zeph

) i ) . ©“Earthquake Résearch Lb-. Ufbkyo
http://outreach.eri.u-tokyo.ac.jp/education/material/ © Tokyo cartgraphic Co. Ltd.



Lambda from Above

== == e» e»  Russia route

X \~ —— East route
West route
Europe region




Lambda rom Above
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Arctic route
Russia route
East route
West route
Europe region












Internet is for Computers
Internet is for Everyone
Internet is for Everything



Internet 2013 (and beyond...)

* Evidence Based Society

— With Bigdata and Cloud computing
— Eternal preservation

e Video Traffic

— Huge amount of data
— Services, DRM and legal acts

e 20 billion to 70 billion users
— Global, local, social, mobile



Dennis Ritchie
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2011 Jonathan B. Postel
Service Award

Jonathan B. Postel, 1943-1998



The Itojun Service Award 2011

AVe 70T
7AV lnternet/_\

2 WIE
service award



The future of the Internet is...



The future of the Internet is..

yours

to create!
Mg
r




