Networked Music Workshop
ICMC 2005, Barcelona

Presented by: Alvaro Barbosa (Pompeu Fabra University, MTG),
Scot Gresham-Lancaster (Cogswell College Sunnyvale, CA), Jason

Freeman (Georgia Institute of Technology), Ross Bencina (Pompeu
Fabra University, MTG)

Participants in this workshop will learn about different types of
networked music practice and about tools and techniques which are
available to undertake these tasks. The focus will be on the
technical, compositional, and aesthetic challenges involved in
realizing networked music on local area networks and over the
Internet, using both peer-to-peer and client-server networking
models. The workshop will discuss systems intended to lead non-
musicians towards creative expression, as well as systems for
practicing musicians to extend the boundaries of performance.

After a broad overview of historical projects, like from the work of
the League of Automatic Music Composer and the HUB from the
1970's and 1980's and other important approaches to networked
music, the workshop will focus on case studies of particular projects
and the tools they wuse. Ross Bencina's network transport
infrastructure, OSCgroups, which uses a centralised name lookup
server and peer-to-peer data interchange via Open Sound Control,
will be discussed in connection with recent work by Scot Gresham-
Lancaster and "The Hub." Phil Burk's TransJam, a Java-based
server for real-time collaboration over the Internet, will be explored
in connection with the Auracle networked sound instrument. Specific
issues to be addressed include the logistics of event coordination, the
mediation between transparency and complexity in the system, the
handling of timing and latency issues, human interface design, and
the maintenance and monitoring of client reliability.



m tg ICMCO5 Networked Music Workshop part #1.introduction

Alvaro Barbosa [e-mail: abarbosa@iua.upf.es]

Music Technology Group, Audiovisual Institute
Pompeu Fabra University — Barcelona, Spain

=mtg

Send me an Email for the presentation!!!
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Networked Music Books

[1] At a Distance, MIT Press, Cambridge MA, 2005. Chapter:
“Computer Network Music Bands: a History of the League of
Automatic Music Composers and the Hub” by Chris Brown and
John Bischoff

[2] VIRTUAL MUSIC . Routledge, New York, 2005. “How the web got
Wired for Sound” by William Duckworth
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Networked Music Survey Articles

[1] A. Barbosa, Displaced Soundscapes: A Survey of Network Systems for
Music and Sonic Art Creation. Leonardo Music Journal, Volume 13, Issue 1,
pp. 53-59, MIT Press, Cambridge MA, 2003.

[2] G. Weinberg. The Aesthetics, History, and Future Challenges of
Interconnected Music Networks. Proceedings of the International Computer
Music Conference (ICMCO02), pp. 349-356, 2002.

[3] D. Tanzi, Observations about Music and Decentralized Environments.
Leonardo Music Journal, Volume 34, Issue 5, pp. 431-436, MIT Press,
Cambridge MA, 2001.
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Classification Space (Barbosa 2003)

based on Rodden’s environmental Facets (Rodden, T. 1992)
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The User’s Point of View

From the preliminary discussion during this WS preparation Scot pointed out:

“There are two distinct streams here. One that is regarding network
music that is intended for a general and possibly non-musician user,
and then techniques for practicing musicians to extend the boundaries
of performance. (...) in the context of the workshop they need to be addressed
within their separate contexts.”

1. Systems and techniques for practicing musicians
| Will Discuss issues related with Network Latency

2. Systems for a general and possibly non-musician user
| Will Discuss The concept of Shared Sonic Space and the
Public Sound Objects Project (PSOs)
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Network Latency and

Network Acoustic
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v" For the Human ear to perceive two simultaneous sounds, they
should not be displaced in time over 20ms (Hirsh, 1959), which
means that for mutual awareness to be supported in a bilateral
performance this threshold would be around 40ms

v" The perception of two different sounds performed simultaneously is
strongly dependent on sound characteristics (timbre, pitch or
loudness), music style and other feedback types, such as visual or
physical stimuli. Nevertheless, a 40 ms threshold is reasonably high
enough to characterize a worst-case scenario

[ABARBOSA Sept.05]
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v This value is coherent with the results from research carried out in
2002 at Stanford University by Natham Shuett (Schuett, 2002),
whish experimentally defined an Ensemble Performance Threshold
(EPT) for impulsive rhythmic music lying between 20-30 ms, as well
as the outcome from research carried out by Nelson Lago in 2004
(Lago and Kon, 2004) at Sao Paulo University, whish achieved
similar results.

v" Considering a Music Style based on Rhythmic Synchronization, at a
Global level Latency will always be an impediment for real time
musical communication over computer networks.

[ABARBOSA Sept.05]
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music technology group

v If we consider, as an example,
a peer-to-peer connection
between Santiago do Chile
and Moscow, we have an
approximate distance of 14.141
Km. Even with data transfer at
the speed of light (299.792,458 p
Km/s) and unlimited bandwidth,  santiago, chite Zea e LY
bi-directional latency would be
approximately 94,3 ms, which
is much higher then the
minimum tolerable threshold.

Moskow, Russiz
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v' Furthermore, latency has a highly variable and
unpredictable nature, creating time base errors, de-
sequencing and even partial loss of content, resulting in a
severe condition for performance control.

v" And emergent Mobile Technology has slower transfer rates

[ABARBOSA Sept.05]
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v" A number of experiments have been carried out with the
purpose of determining the maximum amount of
communication latency which can be tolerated between
musicians in order to keep up with a synchronous
performance.

Example: Discovery Channel Interview

The Real On-Line Concert Stanford-McGill's

v in June 2004 at the Sound and Image Department from the
Portuguese Catholic University conducted a new
experiment aiming, amongst other goals, to study the
relationship between Tempo and Latency.

[ABARBOSA Sept.05]
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music technology group

v In the experiment, simulated network latency conditions
were applied to the performance of four different musicians
playing jazz standard tunes with four different instruments
(Bass, Percussion, Piano and Guitar)

[ABARBOSA Sept.05]
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v" A second part of the experiment addressed the usage of a

Delayed Individual Feed-Back Topology, Which allows
latency tolerance up to 50ms with instrumental practice.
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v Individual Delayed FeedBack is being applied in Alexander
Carrot’'s SoundJack Application and in the commercial

System eJamming
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v net-delay can also be faced as a natural element when
creating music over the internet

v Think of net-delay is the particular acoustics of Internet.

Atau Tanaka’s Interview from Crossfade

http://crossfade.walkerart.org/

Chirs Chafe’'s SoundWIRE Group at CCRMA
Sound Waves on the Internet from Real-time Echoes

http://ccrma.stanford.edu/groups/soundwire/

[ABARBOSA Sept.05]
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Shared Sonic Spaces



mtg ICMCO5 Networked Music Workshop part #1.introduction

Community oriented Shared Virtual Environments (SVEs) in
the context of Sonic Arts.

[ An aspect of sonic collaboration over the internet, that goes beyond the
idea of enhancing the established acoustic communication
paradigms.

[J Some Examples: The WebDrum (Burk, P. 2000), MP3Q (Tanaka, A.
2000), Auracle (Neuhaus, M. 2004).

I Issues can be raise regarding the time scale of shared events on the
internet (permanent events???)

[ABARBOSA Sept.05]
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PUBLIC SOUND OBJECTS (PSOs)

An ongoing Public Event in the internet

[ Most public artistic proposals designed for community performance
have been developed towards an event that takes place at a specific
date during a certain period of time, in the presence of a physical and/or
virtual audience in a theatre-like experience.

[ Internet provides permanent connectivity, thus a public Internet event
can go on permanently.

[1 In this system the audience and performers will be able to dynamically
join and leave the performance at any time they want.

(Video - PSO.mov)

[ABARBOSA Sept.05]






The Interface Layer

[1 The user to contributes to the musical
performance by transforming the characteristics
of a visual Sound Object representation, sending
normalized parameters over the network to the
synthesis engine’s transformers.

[ The GUI should be a behaviour driven
metaphorical interface, avoiding a flat mapping

of parameters (inspired by Kiyoshi Furukawa’s
Small Fish).

[0 The Sound Object visual representation has
an automatic periodical behaviour that is
conducted by the user.

gl I I tg 1205 Heweari=c Music Workshop part #1.introduction
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The ball is moving continuously and the
user can manipulate its size (1), its speed
and direction (2), each wall’s acoustic
texture - Pitch (3), Ball Tail -Delay (4) and
Ball Speed Reduction According to
Network latency towards the server (5).
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An ongoing Public Event in the internet

v'The first system prototype is now working for nine simultaneous Sound
Objects, and it has a good feel of playability even at highly remote locations,
provided by the network adaptive tempo (speed).

v' http://www.iua.upf.es/~abarbosa/ and http://soundserver.porto.ucp.pt/pso

v'From the trial installation in October 2004, over a 100 inquiries where
obtained from system users.

v'Future versions will include the possibility to upload user files and an optional
client synthesis engine to provide local individual feed-back.
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Mean (1: very low; 5: very high)

Effect of Interface Manipulation on The sound
Object

Importance of having visual feed-back from
other user's performance

Perception of your own sound amongst the
sound produced by other users

Necessity of having musical formation in order
to achieve interesting results

Necessity of having experience with computer
interfaces in order to achieve interesting
results

Amount of influence of other users
performance n your own performance

1,00 1,50 2,00 2,50 3,00 3,50 4,00 4,50 5,00
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Two Places at Once

Using LAN and WAN
NetworksVideo Chat Technology
for Live Performance of
Multidisciplinary Arts Events

ICMC workshop
Sunday Sept. 4th 2005




Historical Perspectives
- Antiphony

m Gabrelll at St. Marks
In VVenice

= Auditory dislocation
= Metaphysical

representation of spirit
and body




Broadcast TV

m Edward R. Murrow
“You Are There”

One way experience of
simultaneity

Deeply felt connection
with the Moon
Landing in July 1969




EAT (Experiments in Art and Technology)

m Active electronics In
experimental sonic
environments using
speaker displacement
and the interaction of
electronics in live
performance




The HUB

m Interactive
Computer Network
Music Group

= Clocktower
= HubRenga
= Points of Presence

Indigenous to the Web




Georg Hailjdu

Quintet.net

New performance practices

Local versus global

*Each concert produces five distinct versions of the
piece with local flavor added to each performance
(particularly if performer uses an acoustic
instrument).

Real versus virtual

* Anonymity, identifiability and masquerading;
audience response

Private versus public

*Audiences of varying size

*Listeners influence progress of the performance by
casting votes




Chris Brown

"Eternal Network Music", a
concert of computer network
music on the internet linking 14
live performers at 6 different
locations (Mills College,
California Institute of the Arts,
Princeton University,
Renssallaer Polytechnic
Institute, Stetson University,
and the Zentrum ftr Kunst und
Medientechnologie (ZKM) in
Karlsruhe Germany). Part of
the "net_condition - Art in the
Online Universe"exhibition
produced by ZKM, Karlsruhe.




Hayward to Basel

= Between CSUHayward
ICIM and HyperWerk In |
Basel, Switzerland [*‘ ——

Bill Thibault BeOS | T o
software “Grabbo” sends T " Eﬁ;‘ﬂ |

MID stream to CSUH
over the internet audio
back

m Using RAT and VIC




Ab_Time series

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.

Montevideo Center In
Marsellles, France

Pauline Oliveros at RPI
In Troy, NY

TIFF (U d) d p
are needed to see this picture.




Philosophical Considerations

= Solution looking for a
problem

= |s this truly a musical
problem that needs to
be solved?

= Our experience with
the Hub has lead to
more exciting music
on networks in the
same room

m Discorporation
transcends the
boundaries of the
concert hall and
opens up the
possibilities for new
forms of sharing
expression




Current Technology Options

= Robust Audio Tool (RAT) & Video
Conferencing Tool (VIC ) open source

s Hardware solutions (expensive)
= Vbrick * Commons Multi-Point
= * H323 gateways (Tandberg etc.)
= Ubiquitous Chat Clients

m Yahoo Messenger * NetMeeting
m IChat AV * AIM - MPEG4 - AAC




Some Current Work

m Exposition - Calpurnia’s Dream Obscured
oy Movement @ the Internet2 conference
JSC and CSUH

m Peerings - Students from Mills at CSUH
and Students at RPI

m « Ab time » colaboration with GRIM at the
Montevideo Center in Marseilles (2
dancers) and ICIM CSUHayward




Quicktime Broadcaster

m Apple’s live encoding
software for
streaming audio and
video over the
Internet. QuickTime
Broadcaster captures
and encodes audio
and/or video into
QuickTime
compatible formats
including MPEG-4




Darwin Streaming Server

: m the open source version
_.‘ l_.-. : of Apple’s QuickTime
Streaming Server
technology that allows
you to send streaming
QuickTime™ and a media to clients across
T e neaden o see this pigture. " the Internet using the
] industry standard RTP
and RTSP protocols

Core of REAL'’S
Helix Producer




Unicast vs Multicast

m *Unicast packet has source IP address
and destination IP address

= Router receives unicast IP packet
= Router forwards packet to a single

destination based on destination IP address
m Can be delivered on the same interface

QuickTime™ and a
TIFF (LZW) decompressor
are needed to see this picture.




Unicast vs Multicast

= Multicast packet has source IP address
and group (multicast) address

= Router receives multicast |IP packet

= Router forwards packet out all interfaces
except the source (incoming) interface

m Only group members listen for traffic

QuickTime™ and a
TIFF (LZW) decompressor
are needed to see this picture




SuperCollider 3

s OSC communicates locally or globally

m Ship clients to remote site and control or
trade control between the two spaces

= Integrate the acoustic sound from the
remote space with remotely controlled
local supercollider patch

m [reat acoustic material from both spaces
with each other




OSC groups

Using OCS we define a protocol that allows for
Interconnected behavior

/Tim /Scot /pitch 60.345
would mean Tim is receliving pitch data from Scot.

/Hub /Chris /pitch 45.222
would be the entire group receiving pitch data from Chris.

Client/Server in OSCgroups to implement this between
each of us.




Mixing both performance
modes

m As of yet, | know of no performances that
tightly integrate live internet video with
computer network techniques

m [he tools are finally here to encourage this
type of expression

= The problem continues to be having
technically competent IT, video, and
computer musicians at all connected sites




Conclusions

m Increased bandwidth and compression make
iIndependent two way broadcasting integrated
with interactive electronics a possibility

m This whole approach to performance opens
ways to grow national and international
communities of like minded performance

m Scot Gresham-Lancaster
slancaster@cogswell.edu







“peer-to-peer” model

ICMC “05 Barcelona Building Shared Sonic Environments with  http://www.jasonfreeman.net
Networked Mus Wkshp Java Georgia Tech




So then what
makes music

Networked Music?




Networked Music: A Definition

Networked Music describes
performance situations where the
traditional aural and visual

connections between participants
are augmented, mediated, or
replaced by electronically-
controlled connections.

ICMC “05 Barcelona Building Shared Sonic Environments with  http://www.jasonfreeman.net
Networked Mus Wkshp Java Georgia Tech




Jsyn: Java Synthesis API

Developed by Phil Burk / SoftSynth
Unit-generator based synthesis framework
Jses JNI to run DSP natively

Supports Java 1.1+ on all major platforms
(Mac 9/X, Win, Linux)

 Relatively simple deployment scenario
(similar to web browser plugin)

 Jsyn is usually run on client-side applets

ICMC “05 Barcelona Building Shared Sonic Environments with  http://www.jasonfreeman.net
Networked Mus Wkshp Java Georgia Tech




Let’s Make a Sine Wave!

Demo Applet

Source Code

ICMC “05 Barcelona Building Shared Sonic Environments with  http://www.jasonfreeman.net
Networked Mus Wkshp i




Jsyn: Additional Features

Tons of unit generators: oscillators, filters,
math, sample readers / writers, FM, mixers,
etc.

SynthNote framework for handling note
events, envelopes, etc.

Graphics components (e.g. waveform
display)
Summary || Complete JavaDocs

ICMC “05 Barcelona Building Shared Sonic Environments with  http://www.jasonfreeman.net
Networked Mus Wkshp Java Georgia Tech




Wire

» A graphical patch editor for Jsyn

e EXxports to Java source code
(paid version only)

Quick Wire Demo

ICMC “05 Barcelona Building Shared Sonic Environments with  http://www.jasonfreeman.net
Networked Mus Wkshp Java Georgia Tech




Jsyn: The Dark Side

No support for frequency-domain (FFT)
Can’t write your own unit generators
— Must be done in pure Java (slow)

Non-linear API for linear language
— Wire a partial solution

GUI components are clunky
— But you can always build your own

ICMC “05 Barcelona Building Shared Sonic Environments with  http://www.jasonfreeman.net
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