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Key of this event

m Interactive connection between the event site at EXPO
2005 and Amsterdam, incorporating I-Visto,
uncompressed HDTV transmission technologies
developed by the NTT Research Lab.

m The demonstration will use this platform as a test bed for
musical collaboration using Internet Metronome to
overcome time delays in transmission.

m The demonstration will also feature a live video cross talk
panel session with students participating from all over the
world via a link made possible with IPv6 from Amsterdam,
Beljing, and EXPO 2005.

m All of the demonstrations will be widely broadcast over
Asia.
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Uncompressed HD

Bidirectional Communication

m HDTV over IP

11-Visto Gateway
m Developed by NTT Communications

W 0T over 1P i-Visto Gateway

1Realizing a collaborative Jam session between
Japan and Netherlands




Real-time HD over IP with “I-Visto”

I-Visto[ aibist] : Internet video studio system for HDTV production

Real-time transport system for high quality video signal over IP network such as

uncompressed HDTV (1.5Gbps), SDTV (270Mbps) between multiple points which is
provided by NTT Communications
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Music Collaboration
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Longer Delay, Longer Gaps
Distance = Delay
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Delay absorbed Music Live session

m Delay: EXPO Japan and Amsterdam
260mS

m Does not really affect real time communications
m Playing music in such a delay is impossible

m Internet Metronome
= A ping metronome to establish rhythms between locations.

EXPO Dome Amsterdam

Rythm.260ms Start playing one rhythm earlier




Internet Metronome

m Similar to “Ping” application
Based on RTT average
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How should we control the Rhythm?

m By adjusting beat sound by

n beats /
beats / n

m Encoding o

Packet
Packets

elay, decoding delay

Of D/A and A/D of audio can be adjusted In
addition to packet arrival

m Packet losses of Rhythm packet

Average RTT Is used ( 5 average windows )
s X % range (adjustable) RTT is used for calculation
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Adding a Delay box

m FreeBSD 5.4 Delay box created with
Dummynet

Custom kernel with large kernel and network
buffer space

m 2 versions

10G dummynet version
x AMD Opteron PC with 2 10G Ethernet (Intel)

1G dummynet version
m Intel Xeon PC with 2 1G Ethernet (Intel)
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Delay 500ms(RTT 1000ms):

1000ms 1

——F

1 ’) 3 1 2 3

Using a delay control box to change the timing of

|D_U T_S RTT resulting a speed of rhythm



10G Delay box with
HD bidirectional transmission

s Maximum delay
800ms delay ( 1600ms RTT)
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Unfortunately...

m \We are using I-Visto with 2 Gigabit Ethernet as a
transport

We needed to construct a 10G backbone with a set of
VLANS’ to establish 2 subnets for HD transport

10G version Delay box was not stable with VLANs

m When constructing a delay network, Spanning tree loops may
occur during initialization, causing switches to shutdown the
iInterface to avoid packet loops. ( under inspection )

We used 2 PCs to construct 2 dummynet subnets

m Packet forwarding with delayed network using dummynet may
be a problem when too much delay is configured
Reconfiguration of scheduler of Unix (10ms)
Hertz configuration (Hz=1000)
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Adding a delay

m Adding a additional delay to the network
using delay PC.

270ms ( +10ms)
600ms ( +170ms)
1600ms (+670ms)

m Perform a music with different rhythm
constructed with additional delay to the
network
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DVTS IPv6 Connection to Beljing

m Using DVTS IPv6 for live discussion
between EXPO Aichi and Japan

TS



Satellite Connection to Asian
Countries

m Internet Multicast streaming to SOI Asian
Satellite connected countries.

Connected sites:

Chulalongkorn University, Asian Institute of Technology, Chulachomklao Royal Military Academy, Prince of
Songkla University (Thailand), National University of Laos, Laos (Laos), University of Computer Studies, Yangon
(Myanmar), Brawijaya University, ~Sam Ratulangi University, Institut Teknologi Bandung, Universitas Syiah Kuala
(Indonesia), Hasanuddin University (South Sulawesi), Asian Youth Fellowship (Malaysia), Institute Of Information
Technology (Vietnam), Advanced Science and Technology Institute, University San Carlos (Philippines), Tribhuvan
University (Nepal), Institute of Technology of Cambodia (Cambodia), Bangladesh University of Engineering and
Technology (Bangladesh), Mongolian University of Science and Technology (Mongolia)




Social Impact of this Event

m To emphasize the concept (Theme) of
EXPO 2005 event “Communication with
Earth”

m To show practical readiness for the Internet
technology shown In this event
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International Light Path

2x Gigabit

o Provisioning Light Path Circuit
EXPO Aichi SARA

Japan Amsterdam

ﬁ Otemachi(Tokyo) New York &

“ Dojima(Osaka) Seattle Amsterdam
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Web Pages: for staffs
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Some Pictures

Mostly from Amsterdam
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¥

Many Blessings!

m Meet Egon’s new family: son, David
1Born 17:11, Sept 20t
13 born babies during this event ©
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Many Thanks!
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