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1. Introduction
In the late 1990s a new performance practice appeared in the more ex-
perimental venues of the musical world, where performers would step onto 
stage with a rather strange musical instrument, the laptop. These perform-
ance contexts, in pubs and clubs, were primarily designed for pop or rock 
bands. Instead of locating themselves behind the mixer, where the best 
sound is normally to be heard, they placed their equipment on the stage, 
typically on a table, and presented some rather refreshing and novel musical 
worlds. Whilst the audience appreciated the texturally sophisticated world 
of sound these instruments were capable of, the performance aspect of 
the music suffered. What were these musicians actually doing behind these 
screens on the stage?

A decade later some solutions had evolved, addressing this lack of 
coupling between the performer’s gestures and the sound emitted by the 
speakers. One of them is VJing. By analysing the sound signal – typically 
through Fast Fourier Transform Analysis or even OSC messages sent from 
the sound generating software – the VJ is able to generate visuals that 
connect and represent the sound in endless interesting, yet arbitrary, ways. 
Another solution is represented by a !eld often called NIME (New Interfaces 
for Musical Expression), with university courses and conferences dedicated 
to the investigation (see www.nime.org). Here various interfaces have been 
designed that allow the performer to use her body, in a manner inspired by 
acoustic instruments, to control a digital sound engine. The third response 
to the problem of the exclusiveness of computer music performance is live 
coding. 

2. Live Coding
Live coding needs no introduction, but as a summary it comes with an 
imperative that performers project their screens such that the audience is 
able to participate in the musical creation. And this should be done from a 
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clean slate where the code is designed in real-time. A dedicated forum ex-
ists for practitioners (www.toplap.org) and various papers have been written 
with topics that range from general introductions (Collins et al. 2003), to live 
coding in speci!c systems (see Wang & Cook 2004; Rohrhuber et al. 2005; 
Sorensen 2005), or live coding as artistic practice (Nilson 2007; Sorensen & 
Brown 2007). 

A typical problem for the live coder is the high level of expertise required 
for such performance (Nilson 2007). Very few performers are able to exhibit 
those skills without consistent dedication to practise (Sorensen and Brown 
2007). Although I have long been fascinated by certain virtuosic live cod-
ers, it seemed to me that such incorporation of dexterity strives against the 
primary rationale of the mechanical computer; namely the automation of rote 
tasks and the augmentation of mental capacity. 

3. Design Rationale
From this perspective, I attempted to design a musical live coding language 
that would free performers from having to think at the level of computer 
science, allowing them to engage directly with music through high-level 
representation of musical patterns. Most importantly, the language should 
be easily understandable by the audience who would be able to follow each 
step of the performance, given a little bit of imagination in terms of interpret-
ing language features and functions.

The ixi lang was intended to address a problem in live coding involv-
ing slow buildup times and lack of musical constraints. Too much freedom 
can confuse the performer. The goal was to be able to create a tune with 
rhythm and melody within a few seconds from the performance starting. The 
language should also be understandable to non-programmers who would be 
able to follow clearly the performer’s train of thought. 

Fig. 1: A screenshot of an ixi lang session.
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4. Ixi Lang Functionality
The ixi lang has three modes of musical notation that can be generated and 
synchronised in real-time: melodic, percussive and concrète (sample based). 
These musical patterns are created in the form of identi!able agents whose 
performance can be adjusted through various methods (e.g., shifting notes, 
transposition, reversing, inversing, scrambling). Figure 1 shows a text docu-
ment that serves as the code input window. The code is both as updated 
representation of the score (it can change according to the user’s design 
of algorithms) and a direct instruction to the system’s play mechanism (the 
score itself). 

The ixi lang clearly affords a certain limited set of musical activities. It 
provides a scaffold for externalising musical thinking and through its simplic-
ity attempts to ease the live coder’s cognitive load. As a live coding system 
it goes further than most common live coding environments in providing a 
simple, high-level platform for musical improvisation. However, this is at the 
cost of possible expression, as height (in terms of abstraction) will always 
impede freedom.

5. Conclusion
The ixi lang was devised to address speci!c problems common in live coding 
performance, such as slow and laborious build-up, incomprehensibility, and 
difficulty in making simple musical structures. It provides the performer with 
a very high-level language where musical structures can be set up in a mat-
ter of seconds using a syntax that is intuitive and easily understandable to 
audience. With user comments such as (Magnusson 2010): 

 
 language is general and simple. At times funny to watch.”

 become more pro!cient with SC so as to tailor the environment to my  
 needs.”
With responses like these, I !nd that the project has succeeded in ful!lling 
the original aims.

References

[1] Collins, N.; McLean, A.; Rohrhuber, J. & Ward, A. (2003). “Live Coding Techniques for Laptop 
Performance”, in Organised Sound vol. 8 (3), pp. 321–30.

[2] Magnusson (2010). “ixi lang: A SuperCollider Parasite for Live Coding” in SuperCollider Symposium 
2010. 

[3] Nilson, C. (2007). “Live Coding Practice” in NIME 2007 Proceedings.

[4] Rohrhuber, J.; de Campo, A. & Wieser, R. (2005). “Algorithms Today: Notes On Language Design 
for Just In Time Programming” in ICMC 2005 Proceedings.

[5] Sorensen, A. (2005). “Impromptu: An interactive programming environment for composition and 
performance”, in ACMC 2005 Proceedings.

[6] Sorensen, A. & Brown, A. (2007). “aa-cell in Practice: An Approach to Musical Live Coding” in ICMC 
2007 Proceedings. 

Wang G. & Cook P. (2004). “On-the-"y Programming: Using Code as an Expressive Musical 
Instrument”, in NIME 2004 Proceedings

200



Conference Proceedings
ISEA2010 RUHR

Introduction
Craving is a site speci!c spatial sound composition set up by the two artists 
in the public space of Vienna‘s Donaustadt district. It unfolds while the audi-
ence individually wanders the high-rise area. Wearing headphones and mo-
bile computing devices they physically navigate the piece. Their path is in no 
way – auditory or visually – predetermined, thereby allowing the audience to 
let themselves be guided by intuition and the aspects of the place.

Text
The text used draws on Crave, a play by British dramatist Sarah Kane. In it, 
four sparsely drawn characters weave a tapestry made up of quotations and 
fragments, the cloth of which are their individual traumas, loves, grieves and 
resignations. Plot and signs indicating temporal developments are reduced 
to a minimum. It is in repetition and the !nal defeat of communication of 
internal landscapes that we come full circle to the urban desert we found in 
between the towers of Donaustadt. Kane’s text, which is !lled with elements 
of subjective meditations on urban surroundings, but devoid of stage direc-
tions has been rearranged and expanded using pieces of everyday conver-
sations to work with individual clusters according to the demands of certain 
places.

Method
The selection and spatio-temporal distribution of sound elements require a 
detailed study of text and conditions of the space such as architecture, "ow 
of pedestrian movements and the rhythms of everyday life. The technology 
framing the production plays another very important role.

As environmental in"uences such as weather or social interaction sur-
rounding the participants or their personal movement patterns cannot be 
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foreseen, the sound design is not geared towards constructing a linear nar-
rative. It aims, rather, to create individual, but loosely-connected scenes. To 
achieve this, acoustic elements are placed on street corners, on wide open 
spaces or in lively passageways as they relate to a sensation and meaning 
created by their architecture or the human beings inhabiting it. For this, the 
artists have developed a software, which enables a composition of tempo-
rally and spatially dynamic acoustic scenes.

Sound fragments such as spoken language or music are grouped together, 
following an internal temporal logic. These groups are distributed all over the 
area and linked through the recipient’s perception as he moves through the 
space.

Applying their other senses and their feeling for the speci!c place the par-
ticipants then put the perceived sensations into a larger context. This ability 
to freely associate intentional design elements through re"ection accepts the 
spectator in the temporal and spatial complexity of his cognition.

Technology
The participant is equipped with a wearable computer and headphones. Cus-
tom software determines his position via GPS and tracks his head- and body 
movements through a magnetometer. Based on the sensor readings the 
computer renders the audio composition in real-time. This technology allows 
us to virtually place snippets of recorded speech and music at speci!c Lati-
tude/Longitude coordinates, so that the participant is able to walk through 
them as if the voices in the recordings were actually there.

Site
Craving was envisioned for production in Vienna DC, a modern complex 
of commercial and residential buildings in the city’s Donaustadt district. 

Fig. 1: Photo: Bernhard Garnicnig
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This most preeminent area is de!ned by a branch of the river Danube in 
the south and the United Nations building in the north. Vienna DC was 
conceived entirely on the drawing board after plans for a World Fair in this 
location had been vetoed in a referendum in that same year of 1991. Never-
theless, ten years after its opening, the area is still urbanity in progress, as 
various vacant lots create a layered surface, whose heaps of dirt contrast 
with the spotless facades otherwise dominating the view. Vienna DC houses 
numerous multinational corporations and information technology !rms in 
office skyscrapers, but there are also vivid residential zones in between. One 
can literally walk around a corner to see the number of suits diminished 
and people leading their lives in a slower and more informal way. There is 
a bizarre city within, whose 4.000 inhabitants have adopted to the given 
system of open spaces and the spatial logic of the complex. Unique archi-
tectural features strongly in"uence the way in which the space is perceived: 
a wide "ight of stairs leading up to nothing, surveillance cameras placed at 
eye level, deserted children’s playgrounds, a vast empty space whose "oor 
is covered in glaring white paint. This microcosm allows the artists to use 
the space’s emotional tectonics and possible associations while breaking 
with the normal patterns of movement, perception and interaction with the 
environment and other people.
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About the project
OTTO is an electronic musical instrument for realtime manual beat slic-
ing. The beat slicing is a well developed technique used mostly in electronic 
music, by means of what short rhythmical audio samples, of a few seconds 
in length, are cut into pieces to separate the main drum hits. These slices 
are then re-arranged in time, stretched, reversed, pitched up or down and so 
on, in order to create a completely new rhythmical section which could ide-
ally last forever with continuous changes. The purpose of this project was to 
design speci!c controls for a technique that doesn’t have a speci!c hardware 
yet. The device provides a tangible user interface designed with the aim of 
giving the user the feeling of having the sample in his hands. The performer 
can manipulate an audio sample in real time through the use of a restricted 
number of physical controls and clear visual feedbacks.

The philosophy
OTTO was designed after many comparisons between electronic musical 
instruments and conventional ones. Usually the second category is more en-
gaging and requires an high and continuous control from the musician. This 
is due to the kind of interaction but also to the strong connection between 
sound, instrument and human being. Let’s take a drum set for example: if 
you hit a snare you’ll feel that the instrument is making the sound not just 
thanks to your ears but because you feel also the vibrations of it in your arm. 
This doesn’t happen with a drum machine for instance, where the connection 
between sound and instrument is very weak. OTTO was designed think-
ing about other ways to improve this link between human action and sound, 
working on feedbacks and visual elements, but moreover designing speci!c 
interactions and their relative controls. The result is an instrument which 
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doesn’t necessarily make beat slicing easier – in fact there are computer 
softwares with algorithms which make very powerful effects just by moving 
few parameters with a mouse – but instead it gives to the performer more 
engagement and also more fun. This is also part of the reason why it’s a 
musical instrument and not just a controller. As every musical instrument 
OTTO has its own learning curve, so to take the !rst steps with it is easy but 
if you want to push the instrument to the top of its possibilities you have to 
push yourself as well.

Fig. 1: OTTO playing a sample Photo: Luca De Rosso

Fig. 2: Front view Photo: Luca De Rosso
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Feedbacks
The controls work de!nitely better if they give a feedback in return. The main 
goal of this project was to show to the performer what’s happening to the 
audio sample while you are applying effects on it. In computer music, the 
audio samples are generally represented with a detailed view of the wave-
form itself or with little colored blocks and many other shapes. Since to slice 
the sample, the instrument needs to be controlled very fast, the performer 
needs to understand quickly where and how to play a speci!c part. The sam-
ple’s visualization on top of OTTO has in fact been designed to provide just 
the information needed for that and nothing else. It’s still the wave form, but 
represented in an extreme schematic way, so the performer can understand 
at !rst sight which parts are more full of sounds and which are not. However, 
this visualization does not have the purpose of making understandable how 
a slice will sound before playing it but after watching it playing once, you’ll 
never miss a beat.

The prototype
Making a working prototype was fundamental to test if all the theories and 
the designed features of the instruments worked. Moreover, it was very help-
ful to understand where and how to !x bugs and usability issues. Anyhow, 
since it was impossible to me to prototype the whole instrument, the !nal 
prototype shows more or less half of OTTO’s capabilities; but it was enough 
to test the design and achieved goals. Besides that, the instrument is 
capable of giving a lot of fun even if it is not in its !nal shape. The hardware 
is powered by an Arduino board, which controls all the input and the visual 
outputs. The board is then coded with a protocol to communicate with a Max/
MSP patch which handles the audio effects and analyzes the waveform to 
visualize the sample. Concerning this point, a few words are due, to say 
thanks to the Max/MSP, and the Arduino communities; without their help I 
would have never had the chance to show a physical and working prototype 
of OTTO.
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Many people worked on synesthesia with audio and video. The age of 
information moves to an age of physical information using conceptual and 
intelligent softwares, robotics and real digital fabrication.

This last year, I have been interested in materializing music. Writing a 
traditional score is most of the time not adequate because time and its per-
ception are not behaving the same way as in instrumental music. Frontiers 
between creative process and performance process merged thanks to non 
linearity of time with algorithmic arts. Also, a generated piece does not have 
one single timeline. It is something much more complex that could only be 
described and written linearly until the combinatory pieces of Stockhausen 
in the 60’s. Thus, representation and score combine in many cases and the 
need to write or describe music is very different from the one for instrumen-
talists.

The obvious way to do so is the use of dimensions, space or geometry. 
Many classical music composers use geometry. In our case since the only 
material constraint is perception rather playability, it is possible to extend this 
geometric abstraction in space; the real world.

I use geometric and architectural rules to represent and generate musical 
structures with the same approach as Yannis Xenakis used to do in the 70’s. 
Geometry is a powerful tool mostly used for information theory and repre-
sentation. It is also a great inspirational source for the genesis of musical 
forms. 

My presentation will explain what I mean with “parametric composition” us-
ing a concrete example: a new piece called Kaspar.

De Saussure’s structural linguistics is another story but architectural 
structuralism thru computational design is not an end. Scales and dimen-
sions take an important role by adding other organized and self-organized 
elements to any kind of so-called structure.

The Doomsday of Music

Olivier Pasquet (fr)

Sound Artist

207



Conference Proceedings
ISEA2010 RUHR

I will illustrate this idea with another installation project of materialized music 
I am willing to create in the near future: The doomsday of music.

Kaspar is a play from Peter Handke written in 1967. Peter Handke’s 
Sprechstücke, through focusing on the performance of language, partake 
in the postmodern critique of representation. As a species of non-matrixed 
theater, theater which avoids the strong traditional !ctional matrices of time, 
place, character, situation, and action, the “speech-plays” raise interesting 
issues pertaining to language, representation, presence, and performance.

The abstraction level of Kaspar is very rhythmical and very close to musi-
cal multilevel cannons and structures. This piece is not really a piece where 
time is directly involved. Reactivity or interactivity are useless because of the 
way we are forced to look at it and the way it has been generated. The time 
component is part of the visual and of its interpretation.

The doomsday of music is a small construction the design of which follows 
the same structural rules as the music and spacial movements played inside. 
It is a 5 meters wide digital fabrication (3D printing) made of fake or real spi-
der web as a dedication to Louise Bourgeois. Since parametric composition 
techniques are used the real structure and its moving light re"exions and 
sound movements are together. A multichannel audio system diffuses 3D 
generated music made from the same emergence as spider multi-agents. As 
usual the challenge is to make people understand the relation between what 
they see and what they hear.

Photo: Olivier Pasquet
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We all know the sound of a guitar, a piano or a trumpet. And with those 
rather traditional Instruments, the observer easily understands how sounds 
occur, which are created by. Yet, contrary to a drumkit or a theremin, most of 
the motion happens hidden in detail. Only the audience physically close to 
the musician gets to associate the movements of the hands and !ngers with 
the produced notes. Who isn‘t near, won‘t be able to do that, simply because 
of not seeing what the musician is doing. And the more senses are involved 
in perceiving a situation, the more intensly it will be experienced. Therefore 
we intended to create an interface that demands exuberant gestures of the 
musician.

The attract-o-tone is a result of diverse approaches and phenomena, 
which formed its momentary state through an experimental development. 
The !rst thing was playing around with electronic waste. Through tinker-
ing and circuit bending with leftovers from old guitars and RC-vehicles, we 
discovered the possibility to create very unusual soundscapes. The second 
step was to take a !xed idea and, through the process of rapid prototyp-
ing, rapidly make a prototype. We focused on developing an interface, that 
would possibly not depend on external power supply or any attached cables. 
Furthermore we investigated the qualities which the design of an instrument 
must achieve, which again led to the actual version of the attract-o-tone.

One of the attract-o-tone elements always is the actuator to the other ele-
ment, which senses its behaviour and forwards the information in order to 
generate a responding sound. This duality and conversational character de-
termines the shape of the interface. The relation of the objects to each other 
creates the sound. The relation(ship) between two persons also creates an 
atmosphere, that lays down the colour of the situations sound. If the per-
sons feel attracted to each other, a certain tension !lls the air. If one meets 
someone one !nds repellent, on the other hand, the air can get thick. Those 
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analogies are fundamental to the duality of the attract-o-tone. The playfull 
moment of the in-between is most important.

In order to make the handling of the attract-o-tone intuitive, we‘ve given it 
a visual reference to the sound it brings out. The semitransparent vizor and 
jointings are lit by LEDs from inside, which corresponds to the actions and 
reactions. 

Designing the spheres, we strongly emphasized that each one gets a 
unique look, that yet visually highlights the togetherness of them. Further-
more, the design had to be reduced to the functional aspects and refer to 
the way the interface shall be handled. The playability of analog instruments 
is mostly reduced to pushing buttons, keys or pulling strings. And in most 
instruments, this is re"ected in the design of their bodys, which mainly 
consist of simple geometrical shapes. Therefore we stayed with a sphere as 
the body to our instrument. The sphere as a basic shape suits both left- and 
right-handed persons. And because analog resonators, or bodys of instru-
ments, are in many cases made of wood because of its !ne resonating and 
haptic characteristics (although in our case we didn’t need the resonating 
qualities), we decided to craft the attract-o-tone from two solid wooden balls 
(beech in the !rst design prototype). Additional to the haptic value, the solid 
wood has a great visual quality. The vizor gives a direction, as well as it is 
the access for maintenance.

The stage setting of electronic musicians is dominated by tables for equip-
ment like mixers, controllers, sequenzers and so on, while with more analog 
generated music, tripods, instruments and their racks dictate the scene. The 
case of the attract-o-tone is designed, for it to serve as a station to !t be-
tween the table-equipment, while also charging the batteries of the interface, 
as well as it can easily be mounted on a tripod with any standard clamp.

We are proud that the attract-o-tone already made 3rd place in the engi-
neering category at the *diy-festival for mechatronic art in Zürich 2008 and 
1st place for best student project at the ICMI-workshop on tangible music 
interfaces in Berlin, 2009.

Fig. 1 + 2: The attract-o-tone
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