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ABSTRACT

netMUSE is a piece of software designed to enable networked computer music
composition and performance involving many users, without sending live audio
signals over the network, inspired by recent developments in the sandbox genre of
massively multiplayer computer games. It was developed as a Master of Arts final
project at the University of York, in the MA Music Technology programme.

netMUSE was developed in Java, with the use of the Processing (Stanford University,
2008) libraries, Beads (Renaud et al, 2007) and Open Sound Control (Renaud,
2010). It is based around a custom developed sever-client system designed to host a
persistent session for long periods of time. This allows users to build sound
generating structures from basic interactive building blocks in one very large 2D
space, and interact with them together in real time.

This paper focuses on the aesthetic and compositional principles driving the project,
as well as touching on the technical implementation and describing the current state
of the software. Finally, the possibilities created by this type of networked music
application are explored.
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ranging in the tens of thousands) to
interact in one shared game world, over
a very long period of time. In the
MMORPG variety, which is arguably the
most popular, long-term player
participation is driven primarily by the
endeavour to 'level up' or improve a
character by  gaining character
experience. Character leveling, in turn,
allows players access to more areas of
the game world, populated by more
powerful enemies with increasingly high
experience and loot returns. Another
variety of MMO game has emerged
quite recently, and is called a Sandbox
MMO. This type of game often does not
provide a set of rules for 'winning' or
character progression, but rather allows
users to do anything they like. Often a
'building’ mechanic is involved, which
allows players to work together (or
alone) to create things from a palette of
building blocks. Perhaps the most well
known game of this type is Markus
Persson's 'Minecraft’ (Mojang, n.d.),
which has garnered an immense
amount of popularity in recent years.
Minecraft's world is made up almost
entirely of equally sized cube-shaped
blocks, with various properties and
appearance. Users can mine blocks
from the environment, collect them, and
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3.1 Objects

In its proof of concept form, the system
provides a basic set of usable entities,
consisting of a sine wave oscillator with
envelope controls (labeled a 'Bloop’), a
variable rate sample player, a granulator
entity (labeled 'Grain' with a variety of
controls) and a type of circular
sequencer, labeled 'Wavefront'. The
various sound generating entities
respond differently to the influence one
or more Wavefront entities.

3.1.1 Wavefront

The Wavefront entity implements a
polyphonic 16-step sequencer displayed
as a series of concentric circles,
representing metrical steps, extending
around one central point which emits
periodic waves. Objects in the
Wavefront's area of influence are
triggered by the wave according each
entity's activation rules (for example,

samples are simply triggered while
Grains are faded in at various speeds by
the wave). Objects can either be
snapped to a particular Wavefront's
'grid’ or be placed in a free-form
manner. Objects that are snapped to a
parent Wavefront respond to their
parent's change in parameters such as
size or position. This means that a
Wavefront's area can be extended to fill
the entire screen, entites can be
snapped easily to the Wavefront, after
which the parent Wavefront can be
collapsed into a very small area, with
the entities preserving their position
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it intuitive to arrange sounds.
4. Technical Implementation

netMUSE was created using the
Processing framework, along with a set
of libraries including OscP5, which
enables communication over computer
networks using the Open Sound Control
format. The overall system includes a
server application, which must run
continuously on a publicly reachable
machine, and a client application that
draws graphics and generates sound,
serving as an interface for user input.
Sound synthesis was implemented
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Figure 3 Some common networking scenarios.

Communication between the clients
and the server is done through standard
Open Sound Control messages, using a
custom formatting scheme. A message
generally consists of a pattern matching
address, used in netMUSE to specify

using the pattern matching address
simply to specify the type of message
somewhat goes against the intended
purpose of this feature, which is
normally used in OSC applications to
route messages to specially addressed

the type of message, followed by a controls. Because netMUSE has a
series of arguments. The choice of completely freeform architecture, it
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would not make very much sense to use
the address this way, and instead
various arguments specify entities,
users, etc. The following example
message informs a server (or client) that

a user has added an entity.
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and composition, while attempting to
address some of them with mixed but
promising results. One original goal of
netMUSE was not to dictate any
aesthetic or musical parameters or
limitations to the wusers involved,
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