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Key of this event
� Interactive connection between the event site at EXPO 

2005 and Amsterdam, incorporating i-Visto, 
uncompressed HDTV transmission technologies 
developed by the NTT Research Lab.

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

� 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, 
Beijing, and EXPO 2005.

� All of the demonstrations will be widely broadcast over 
Asia. 
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Uncompressed HD 
Bidirectional Communication

� HDTV over IP
� i-Visto Gateway 

� Developed by NTT Communications

�Realizing a collaborative Jam session between 
Japan and Netherlands



Real-time HD over IP with “i-Visto”
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Music Collaboration 
and Delay
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Longer Delay, Longer Gaps
Distance = Delay
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Delay absorbed Music Live session

� Delay: EXPO Japan and Amsterdam
� 260mS

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

� Internet Metronome
� A ping metronome to establish rhythms between locations.



Internet Metronome

� Similar to “Ping” application
�Based on RTT average

Tick! Tack!Master Slave



How should we control the Rhythm?

� By adjusting beat sound by
� n beats / Packet
� beats / n Packets

� Encoding delay, decoding delay
�Of D/A and A/D of audio can be adjusted in 

addition to packet arrival
� Packet losses of Rhythm packet
�Average RTT is used ( 5 average windows )

� x % range (adjustable) RTT is used for calculation



Adding a Delay box

� FreeBSD 5.4 Delay box created with
�Dummynet
�Custom kernel with large kernel and network 

buffer space
� 2 versions
�10G dummynet version

� AMD Opteron PC with 2 10G Ethernet (Intel)
�1G dummynet version

� Intel Xeon PC with 2 1G Ethernet (Intel)
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Delay 500ms(RTT 1000ms): 
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Delay Control Box

Using a delay control box to change the timing of
RTT resulting a speed of rhythm



10G Delay box with
HD bidirectional transmission
� Maximum delay

� 800ms delay ( 1600ms RTT)

� Maximum Bandwidth
� 3Gbps (Full Duplex)



Unfortunately…
� 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

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

�We used 2 PCs to construct 2 dummynet subnets
� 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)



Adding a delay

� Adding a additional delay to the network 
using delay PC.
�270ms ( +10ms)
�600ms ( +170ms)
�1600ms (+670ms)

� Perform a music with different rhythm 
constructed with additional delay to the 
network



DVTS IPv6 Connection to Beijing

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



Satellite Connection to Asian 
Countries
� Internet Multicast streaming to SOI Asian 

Satellite connected countries.



Social Impact of this Event

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

� To show practical readiness for the Internet 
technology shown in this event



Event Infrastructure
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IP Address Summary

And many more addresses



Web Pages: for staffs



Some Pictures

Mostly from Amsterdam



AMSTERDAM INTERNET INFRASTRUCTURE WITH i-Visto





Many Blessings!

� Meet Egon’s new family: son, David
�Born 17:11, Sept 20th

�3  born babies during this event ☺



Many Thanks!
� Japan Association for the 2005 World Exposition
� NTT Communications
� Asia Netcom Japan
� Global Access Ltd. 
� Marubeni Corporation (Beijing)
� Matsushita Electric Industrial Co., Ltd. 
� Asahi Broadcasting Corporation Cisco Systems Inc.
� Powerplay Inc. 
� Japan Science and Technology Agency 
� Keio University 
� WIDE Project
� APAN
� TransPAC
� Abilene
� Geant
� SARA
� SURFNet


