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Interfacing Material Space and
Immaterial Space:
Network Music projects, 2000

Atau Tanaka
Faculty of Media Arts & Sciences
Chukyo University Toyota Campus

Introduction

This paper describes recent work in developing a line of research and a body of artistic work focusing
on the area of network music. The work presented here represents the last five years of development, with
discussion concentrating on work from the last two years and current work in progress. In this most recent
phase the conceptual issues focus on two concerns: that of validating space and that of challenging
traditional artistic roles.

The basic nature of the projects has evolved from performance to installation to web-based works. As a
performing musician, the natural inclination at the outset was to seek to extend existing performance
practice models to new infrastructures such as network media. As work progressed, consideration of
specific qualities of the network — its asynchronous notion of time, and topology-free notion of space,
encouraged a reconsideration of basic musical concerns. The first series of performance oriented works,
previously reported (1), are summarized briefly, followed by discussion of more recent installation pieces
and web-based works.

ISDN concerts

The first experiments implemented distributed concert performance, expanding upon precedents in
LAN based performances (2). These first concerts made use not of the internet, but of point-to-point
digital telephony over an ISDN infrastructure. Videoconferencing devices supporting the H.320 protocol
we utilized to connect two or more remote performance venues (3). Principal concerns here included data
transmission delay, and video codex fluidity playing upon the musicians ability to maintain eye-to-eye
musical contact.

ISDN telephony was chosen over internet due to the limited bandwidth of common network
connections available at the time (1994-96). A 128kbps dedicated connection allowed experimentation
with the effects of time delay on modes of musical communication.

NetOsc

NetOsc made use of internet over low-bandwidth connections. It was a project of Sensorband, a
computer music performance trio (4). The system consisted of an internet relay server, akin to a chat
server, modified to redirect musical messages (5). The clients were music synthesis software systems
onstage in each of three separate and remote performance stages. As the transmitted information was
reduced to just control data, the choice of sound materials also became reduced, to pure sine waves. The
control signal being passed via the server were frequency indications for the single oscillator representing
each site, detunings of which caused acoustic resonances and beating patterns at each concert site.

The interest of NetOsc was to remove visual communication but to maintain a real time remote
interaction among the musicians. Without eye contact, the musicians depended entirely on aural cues to
perform together. Additionally, a concern centering on the relationship with space began in this time



(1997). The detuning of the oscillators were created by data exchange over the intangible space of the
network, however the resulting beating patterns were manifested and entered into a resonant relationship
with the acoustical space of each concert venue. Issues of simultaneity and congruence also emerged.
Whereas the real time nature of the performance implies one music, the result is heard quite differently at
each site, creating the interesting musical dynamic of a single music with simultaneous multiple
interpretations. This in a sense created three instant re-mixes of one performance (6).
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fig. 1. One site in an ISDN concert fig. 2. Sensorband's NetOsc configuration

From performance to installation

Though networks are typically exploited to eliminate barriers of distance and time, the projects
described above served to underscore the effects that geographical and temporal distance have on musical
performance. It became apparent that the network was not a means to be exploited to perform existing
music, but a medium to be respected for its unique temporal qualities. Just like a church has different
reverberant qualities than a jazz club, resulting in vastly different music, the network has a kind of
acoustic that must be considered when creating a new music that is idiomatic to the medium (7).

If the artistic goals evolved from the instinct of playing existing music towards the creation of a new
musical vocabulary specific for the medium, the next step proposed to do away with performance
altogether. Qualities of the medium were considered as influence to change entirely the musical creative
process (8).

The notion of the network’s asynchronous time representation was exploited to reconsider the domains
of time-specific events and hierarchical social roles in music. In addition, the random-access nature of the
network, and its identity as an on demand repository of data was considered as a musical influence. The
proposition, then, was to abandon the necessity and motivation to organize time specific events on the net.
Although a special one-time event can be organized, for example utilizing streaming media technologies,
in pragmatic terms one is more likely to get higher visitorship in differed time to the archives than in real
time to the original live event. Applied to the notion of musical concert performance, the network
becomes a space better adapted to time-independent happenings than to time specific events. This follows
thought developed in the creation of sound installations using radio and telephone networks (9). The
essense of the internet as a medium lends itself naturally to such applications.



Global String

Global String (1998-2000) is a network musical instrument that responds to these questions of time
and begins to confront issues of duality of space. It is a stringed instrument that exists across physical
space and network space.

The idea at base in Global String was to create a musical string, like the string of a violin, but of a
length sufficient that it went around the world. This being physically nearly impossible, the greater part of
the string was conceived to pass over the internet. The endpoints of the string, however, are real, physical
steel cable, installed in two gallery spaces. Vibrations of each cable are detected by vibration sensors,
then transmitted across the net, actuating the cable on the other end. This bi-directional interaction
follows the ISDN remote performance model and includes exchange of audio and video data from each
site, this time transmitted over IP using the H.323 protocol. It is an instrument that can be performed on
like any other musical instrument, but it can also be left as an installation for the public to play, or to be
played automatically in response to network data conditions.

Global String, then, is a transitional project — it is an instrument upon which a time-specific network
music event can be made, at the same time it is an installation that is always alive and responding to
network conditions and gallery visitor input. It is a single instrument that crosses boundaries between the
“real” space of the gallery and the “virtual” space of the internet. A single musical impulse then is sent
across these boundaries, undergoing transduction and transformation much akin to the way that acoustical
waves are transduced into electrical signals by pickups and microphones, and how light is refracted as it
passes from air through water (10).
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fig. 3 Global String (Kasper Toeplitz, Atau Tanaka)

Constellations

If in Global String the effects of time-free musical existence and real/virtual space interactions were
explored while maintaining the role of the performer, with Constellations (1999) the ideas of performer
and musical performance disappear all together. One of the key human dynamics on the internet is the



democratisation of social hierarchy. This in effect creates a situation where the role of a performer distinct
with respect to an audience, becomes precarious. Given that the notion of a time specific event, such as a
concert, is not well adapted to the net, this plus the horizontal social dynamic puts in question entirely the
role of a performing artist in this medium.

Constellations responds to this problematic by creating an open sound installation environment (11). It
is a gallery installation comprised of multiple MP3 audio streaming/mixing stations. The core of the
system consists of two elements: 1.) a playback engine on each station that is a custom made MP3
streaming software client that is able to mix multiple asynchronous streams, and 2.) a playlist of MP3
files that is essentially a bookmark list of links to URLs of MP3 files across the internet.

The playlist points to musical files not by one artist, but by a group of different musicians and
composers. At the outset of the project, an open call for contributions was made, asking musicians to
submit links to MP3 files they could make available on their own servers, conforming to specified format
requirements. The music heard as the gallery visitor invokes sound on the system is a mix of the
contributions by the different musicians. This creates a work where the traditional role of authorship is
put in question. Although it is a work conceived and created by the author, the music heard in the piece is
not only that of one artist. The role of the artist, then has shifted, from that making the final result, to that
who creates the environment, or situation (12), for an evolutive work.

fig. 4 Constellations at the Webbar, Paris during the Festival du Web, March, 2000.

Constellations continues the investigation of the relationship between real acoustical space and
network virtual space started in NetOsc and Global String. In the case of Constellations, there are five
playback stations distributed throughout the gallery space. Each station has its own speaker system,
creating a spatialized acoustic mix. Since each station is capable of mixing multiple MP3 streams from
the net, there are two concurrent levels of mixing: a network mix local to each computer, and an
acoustical mix of the five computers in the gallery space.



Aural Appropriation

Aural Appropriation (work in progress), extends the concepts from Constellations, takes them out of
the gallery space, and distributes the five points across separate spaces connected by the internet. The
space shared by the five stations is no longer a common acoustical space, but network space. As the
connected points are dislocated, their interaction becomes delocalized. The interaction is no longer a mix
of elements, but becomes an exchange of aural and visual media identifying each locale. Whereas in
Constellations the five stations shared the gallery space, and the gallery connected out to network space,
the five stations in Aural Appropriation are connected by network space, with each station connecting out
to the local acoustical space around it.

Each station picks up, records, and sends out sounds and images from its immediate environment. This
is transmitted over the network, to be received by the other points. The data is processed and mixed at the
destination according to user interaction, and becomes part of the local sound environment of the remote
space, to be reinjected back to the net-shared space. So while Constellations validated the local gallery
space by mixing sound coming from netspace, Aural Appropriation uses netspace to mix media that
characterizes different locales. Accordingly, Aural Appropriation makes use of projected computer
graphics images to create an abstraction of network space onto the floor and wall of each real local space.

%
4 channel g
speaker system

‘\\ LCD Monitor

mage, Computer A

dataprojector

fig. 5 Aural Appropriation Concept.

MPq

With MP3q (2000) the MP3 streaming/mixing engine from Constellations sees another application,
this time in an entirely web-based work. The impetus came from a commission to create a piece for an
online music label. Rather than make a fixed work, the interest was to create a living environment
specifically for the web. The basic core engine used in Constellations was adapted, with a new user
interface. Though the principles of multiple MP3 streaming/mixing were the same, the local environment
was completely different. While in Constellations each playback client shared a gallery space with four
others, MP3q was destined to be heard in solitary environments, with a single user in front of their screen.



As it was destined for distribution on a “label” that followed the metaphor of a record label, MP3q is
divided into different “tracks.” These tracks are dynamic, generated via a CGI based web access of server
side directory listings. By accessing a particular track, the user descends a file tree-hierarchy. Once
selected, the bookmark playlist in that directory is read in to the system, generating the mass of URLs
displayed for navigation, selection, streaming, and mixing.

A new element opens up what in Constellations a unidirectional musical flow. In MP3q, the listener
has the possibility to make a contribution of their own MP3 file to the system. A submit procedure adds a
URL link to the playlist, allowing the listener to take part in the evolution of the piece. Whereas in
Constellations the gallery created a shared environment in acoustical real space, the bi-directional file
data flow in MP3q opens up the isolation of each oser by making him part of a shared multi-user system.
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Conclusion

A body of work has been presented, tracing the development of conceptual thought and musical
practice using the internet. An initial focus on displaced remote performance gave way to a distributed
instrument and multimode performance/installation project. Subsequent focus on installation pieces came
about as a result of considering the asynchronous nature of time on the internet. Relationships between
material acoustical space and intangible network space were investigated by placing one in relation to the
other through sound media transduction. In the way that performance models were put in question, the
horizontal social hierarchy of the net also put in question roles of the performer and audience, ultimately
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leading to a democratic shared sound space. Throughout this trajectory then, the role of the artisthas been
continuously reconsidered.

Networks, we are told, give us new possibilities. They change the way we communicate, the way we
work. It is currently changing the way we make music. But does it change the music itself? An interesting
test of any new medium is to see not only how it affects process, but also how it affects product - the end
result.
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