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Lambda Network
for 2010 and beyond

Space Science, Astronomy
Environment, Energy
Medical Study-Health Management
ITER-High Energy Physics
Digital Cinema-New Digital Media

m Sports (F1, Olympics) WIDE
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Science Research and R&E Network

e Research and Educational Network
e Infrastructure for Top-level Research and Education
e ‘Research Network’ for Networking Research

Research Network
Education Research
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e Science Research requires the best network
e EOS, ALOS, ITER, LHC, eVLBI, Education and Digital
Cinema

e The best network has to be developed and operated

e Light path based network
S WIDE

EOS(Earth Observation System)

EOS TERRA

Earth Observation System
Many observation satellite launches
Received data would be shared

Analyzed by researchers world-wide.

Shared Data from EOS

Laba of the ocean @
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ALOS (Advanced Land Observing Satellite)

JAXA project ¢
Earth Observation

Data analysis globally

Shared by researchers around the world
Requires huge amount of data

http:liwww.eorc jaxajp/

HBRIRARE 2005
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ITER

Global project for the next generation of energy
EU, China, Korea, Russia, US, India and Japan
Core System would be in France

JAEA

Research resource would be shared with network




LHC (Large Hadron Collider)
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Media for Collaboration
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DVTS, HD-DVTS, and 4Kcinema

HDTV (720p)

Digital Cinema (4K)
1280x720 4096x2160
{PAL)

v Comparison of screen
resolutions for TV,
XGA computer display (XGA),
1024x768 HDTV (1 ) HDTYV and digital cinema
19201080 . .
v The higher the resolution,
the clearer and more

realistic the picture

¥ The 4K Digital Cinema format has been
developed by members of DCCJ (Digital
Cinema Consortium Japan) with contributions
from DMC researchers

=a4he format has been approved as

ational standard by DCI (Dlgnal Cmema
tive)

Theate
Control Box
TCB)

ion room of VIRGIN TOHO CINEMAS)

V for Vendetta
i DaVinci Code

Batman Begins

Corpse Bride
Harry Potter 4

Poseiden
Mission
Impossible 3
-

Tokyo Film
Festival

Stealth
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TV, Cinema and the new Media
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¥'DMC, in cooperation with NTT, UCSD
and UIC, achieved the world’s first
successful transmission of a real-time 4K
digital cinema stream across the Pacific
Ocean in September 2005

¥ This proved that global giga-bit
networks can be formed to transmit ultra-
resolution moving images for
demic, educational, medical and
tural appllcatlons
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4K Live TV Conﬁing ﬁetween 15000km

President of Univ.

Distant lecture showing the Gutenberg Bible with the 4K digital camera

iGrid2005 held on September 26, 2005

4K digital

camera \
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Like High-Def? Here Comes the Next Level

By JOHN MARKOFF

Publishact September 26, 2005 ) E-iod Tnis

&) Prioter-Friency
SAN DIEGO, Sept. 25 - Scaentists and engmeers in the Unated States and &) Freerirts
Japan plan to test the world's highest-resohstion videoconferencimg system 03 Sae Articls

on Monday evenmng over a 9,000-mde optical network nkong the
Urawersity of Californaa, San Dhego, wath Eewo University in Tokye
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Network Structure of a car-race game with 4 PS3 WIDE

Audio is as Important
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Global Digital Studios —Media and Tele-Presence with Sound-
University of Cambridge Tsinghua University Yonsei University
Cambridge, UK Beijing, China Seoul, Korea
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SOl Asia partners Keio University San Francisco Studio Japan Society
in 14 countries Tokyo, Japan California, USA New York, USA

Studio at Keio University

Location: Tokyo, Japan

Operated by: Keio University DMC Institute
DVTS and Polycom / Multipoint capable
IPv4/IPv6

Re-constructed in February 2006

SIGCOMM2007
ASIA IPv6 Multicast Live Streaming
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Topology
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SIGCOMM2007
Conference Venue
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Thanks for
g NTT Communications
= as Internet Transit Service
PAIX Tl
(SFO) as 10Gbps Local Loop
Cisco Systems
as network equipments
UUnet DIX-IE it
(LA) NSPIXP3 as 10Gbps Link btwn WIDE
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A WIDE

ACM SIGCOMM2007
ASIA IPv6 Multicast Live Streaming
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SIGCOMM2007 30 Mbps—A13/501 Asia
@ Kyoto, Japan @Keio, Japan

24 SOI Asia partner Universities
@ 12 Asia countries

RENT members
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3\;-" é @Indonesia

IPv4 Listener AS ( Confirmed)




IPv6 Listener AS(Confirmed) Participated Asian Countries

Participants @ Kyoto Ve |

Multicast Streaming received WI DE

What is SOI Asia ?

Multilateral partnership among Asian universities
to operate a platform for educational collaboration amon
universities in Asia

Al3 and SOI-ASIA

IPv6 multicast in All Asia everyday
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27 universities/institutes in 13
countries

h -

Brawijaya University, Hasanuddin University, e Vietnam -3
Indonesia donesia e Indonesia -5 e Institute of Information Technology
r o Brawijaya University e Vietnam National University
T e Sam Ratulangi University e Hanoi University of Technology
) e Hsanuddin University e Philippines -2
\ o Institut Teknologi bandung o Advanced Science and Technology
L e Univesitas Syiah Kuala Institute
Advanced Science and University of Computer Asian Youth Fellowship,  Chulalonkorn University, Institut Teknologi Bandung, e Thailand - 4 ® University San Carlos
o ippines Studies, Yangon, Myanmar Malaysia Thailand Indonesia o Asia Institute of Technology e Mongolia -1
— e Chulalongkorn Univeristy e Mongolian University of Science and
e Chulachomklao Royal Military Academy Technology
e Pricen of Songkla University e Cambodia -2
e Laos-1 e Institute of Technology of Cambodia
= o National University of Laos e Asian Institute of Medicine, Science
& Technology

Mongolian University of Prince of Songklang Chulachomklao Royal * Myanmar ~ 2 .
Malaysia Science and Technology, University Miitary Academy e University of Computer Studies, Yangon

Mongolia Thailand Thailand e University of Computer Studies,
Universitas Syiah Kuala,
Indonesia
Universtty San Carlos,
Phiippines

e Bangladesh -1
. University of

e Nepal -1
e Tribhuvan Universit

e Malaysia - 2
e University Science Malaysia
o Asian Institute of Medicine, Science & ~ ® Japanese Partners - 2

Technology e Keio University
Singapore -1 . _ll\_l:crra":glsoligt;te of Science and
Keio University Bangladesh University of  Institute of Technology of *  Tamasek Polytechnic
Shonan Fujisawa Campus,Japan Engineering and Technology,  Cambodia, Cambodia %"— &




platform?

e Sharing Knowledge
e Sharing university lectures in real-time and archived.
e Organizing seminars and symposiums

e Helping remote participation to the international
conference and seminars.

e Creating opportunity
e for joint research
e to study in Japan
e IT HRD
e Workshops
e Internships

e

Educational programs

e The project provided more than 20 graduate level
courses consisting of more than 170 lecturers were
provided by 9 universities in Japan, received by more
than 1000 students in region wide. Some were
accredited in universities.

e Lectures were delivered from 15 sites from Japan,
Indonesia, Malaysia, Thailand, Bangladesh and USA.

e Topics were selected based on the partners’
requirement and academic committee are formed for
each area.

e Marine Science and Technology, Bio Technology, IT ...

65 real-time sessions (special seminars, tutorials,
streaming from conferences were shared.

WiDE

Collaboration with NREN

e Sharing contents with more universities through each country’'s NREN.
e Thailand
e Uninet (150 universities)
e Technical trial were successfully completed.
e Joint workshop held in June 2007.
e MoU between SOI Asia and Thailand government for Uninet collaboration is under
preparation
e Indonesia
e INHERENT (80 major universities, increasing)
e Technical trial are undergoing.
e Alot of demands from INHERENT universities
e MoU between SOI Asia is under preparation
e Vietnam
e VINAREN
e Technical setup has been done
e MOU signed up by 2 individual universities. More will come.
e Philippines
e PREGINET
e Technical setup has bee done and some of the contents are shared.
e Malaysia
e MYREN
m===—=s ¢ |PV6 collaboration

INDIA
.. ® ALOT OF OPPORTUNITY !t wIDE

Various Types of Collaborations

Contents partners

e Providing more contents in wider area

e JICA

e UNESCO
« 3 courses were delivered in 2007
e ITB, AIT, BUET delivered lectures
e Moure courses are planned in 2008 JE.‘.'[ -

Wil i i g et

Platform partners

e Sharing each other's contents | =
for both community

e UNU/API through U of Hawaii

Global Studio partners

e Getting guest speakers around
the world.

%ﬂ = [re e 18|
m

SOl Asia activities

e Sharing university lectures of global issues,
global & local interests from Japan and other
area, in real-time and archived.

Helping remote participation to the international
conference and seminar.

Creating opportunity for joint research and
studying in Japan.

e Training technical staffs at partner universities
e Developing the environment by ourselves

WIDE

Al® & SOIl-Asia: IPv6 Operation
Started from Nov 16, 2005

2004 July—Equipments readiness
2005 August—IPv6 Training at the WS
2005 Nov 16—IPv6 Operation started

2007 January—Full SOI-ASIA appllcatlons are
on IPv6

2007:
IPv6 only network
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Human resource development AP & SOI Asia : Internship for
ini i . Operators
for network administrations 14 interns from p
e 1stWorkshop: 8 countries
First beginner’s workshop for operators in 2002 o 15batch :Jan — Apr 2006
e 2nd Workshop : . :vlganma_r (LlJJ?\I(?I;)A
Figst adl\(/ar:\ced operator’s workshop in 2003 . o e i S
3 Workshop : o Laos (NUOL)
* First workshg for training workshop lecturers in 2004 s pepal (L)
4 Worksh p g P e 3dbatch :May - Aug
L] X orksnop : . : In:r?nreasi:S(UNlBRAW)
First local workshop in 2005 . A july“_%ucf”
e 5t Workshop: e Indonesia (ITB)
Combination of beginners/advanced p o npmboda (TS
contents workshop in 2005 . Indonésla’()UNHAS)
o Gth WOI’kShOp . -m Mongo.lia (MUST)
First Global-e-Workshop in 2006 el
—® 7th WOTkShOp: - -m Malayfia(USM)
First Workshop focusing on IPv6 T e
in 2007 Nepal (TU)

SOl Asia Operators Workshop

New AI3 C-Band Frequency Allocation

‘When more than 3 197KG7W carriers are transmitted from SFC, the SFC license need to be
changed.
18MHz

-18 -7 16 15 -1a 13 -2 11 -10 -9 -8 -7 -6 -5 -4 -3 -2 - o
304KGTW | 304KGTW | 394KGTW | z0akGrw || 197kGTW
(512kbps) | (512kbps) | (512kbps) | (512kbps) | (128kbps)
SFC transmit le My 516 H Laos
v 3 i ]
-
- VN transmit SFC SFC SFC sFc src
WELCOME TO ALL PARTICIPANT =
SO0 auﬁrm Workshep 2005 PH transmit
Misgust I September 1, 2003
o and - SG transmit
SO1 Asia “Advanced Unemet Technology I - IMA0GTW IMIOGTW || IMIOGTW || IM19GTW || IMIOGTW || 197KG7W
Imu:w!lu\)_n;s\m ok MY transmit (9690kbps) (1536kbps) || (1536kbps) || (1536kbps) || (1536kbps) | (128kbps)
(@ BRAWIIAYA UNLVIRSITY SiC STC STC Tc SFC SFC
ubL VN MY SG
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Class Planning Program Develop

Education Special Lecture
D-Education System Degree
flmanigesoles— 0 T F aS t e r
Distance Education

Multicast

Operation DVTS: Streaming
UDL operation
[ )
Networking Satelite Intemet Exterior Gateway Asia Advanced
Routing Intemet
Development
WI DE -“E“L
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Data Reservoir LSRs
Global Distributed
System

LSR Trophies presented Apr 2006

www,r'ntemetz.edu
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Data Reservoir Concept
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Data Reservoir
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Unwired Internet

Wireless LAN
|IEEE 802.11a,b,g

MANET \?\ ey =
S

5PV
Celular < y
W-CDMA, CDMA 2000\

Wireless MAN
|EEE 802.16€,802.20

Wired Broadband Network
FTTH,ADSL

. 5
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Mobile Adhoc Network (MANET)

Personal Area Network, Vehlcle-to-VehicleDE

Working for ‘Infrastructure’

R - S
B

é Application

WWW  aAA IPTV

Mail VolP

Internet Technology

IP dynamic network: MANET

IP Telephony:
VoIP, SIP, ENUM

Satellite

1P Mobihly‘ MIP, NEMO

CeII Phone: W-CDMA,
CDMAZOOO 1x EVDO, HSDPA

Flber Wireless and Cables

WLAN: 802.11a/b/g
w WMAN: 802.16, 802.20
WPAN: 802.15.3, zigbee, bluetooth

®/
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Looong way to go!

Latency Sensitivity

Has come!

WIDE




133ms to reach

Lambda Internet

e
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Global Lambda Integrated Facility
World Map — August 2005

International Research & Education Network bandwidth, to be made available for scheduled
application and middleware research experiments by August 2005.

f lllinois at Urbana-Champaign

[Hm‘r ualization courtes f Bob Patter 1
=" pal f lllinois at Chicago. Earth texture from NAS

ta compilati laxine Brown, Universi

Lambda from Above

?ISingapore '

Light Path to India

1. India-JP: 10Gbps

2. India-EU: 10Gbps

3. Glif model lambda exchange in a city in
India

4. Some major institute to connect to the
exchange by 10Gbps

5. National High-speed Research and
Education network development and
operation
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Global Internet Map
N S

Global Communications
Traffic Map 2005
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Lambda from Above

CIRCLE
EURUSIA

Graduate School of Media Designcto be established in 2008

M Key Features
A well balanced program among “Design”, “Technology”, “Management” and “Policy” to foster
“Media Innovators” capable of producing effort and value by combining and harmonizing four creative

forces

« Two year consecutive curriculums

« Basics: y and iate course ialized to enhance required for Media
designs

+ Advanced courses for advancement in ialized and

“Real Projects”, advanced research projects for practical society
EnglistTfanguage classes are avaitabte for i foTTatizat

Four Creative Forces of the School Future of Graduates:

FEEDBACK  Society i B

_ DESIGN w
/ T
- c‘I;ECHNOLOGYﬂ Innovators, ieaders

EXPERIENCE

= with the global perspective that
Market PROTOTYPE

TESTBED

is required to lead the coming
N - creative society
=

Role of Universities.

Lightpath to India
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