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Abstract
This doctoral portfolio and commentary thesis constitute a practice-led research into ‘immersive’ musical experiences, both from the perspective of the spectator and the composer. Specific parallels are drawn between immersive experiences, the concept of ‘mise-en-abyme’ (placing copies of an image within the same image, or placing a story within a story) and how this concept can be developed as a process for creating musical materials. Interdisciplinary art forms, collaborative methods and the novel approaches to using multimedia tools are explored for their potential in creating conditions for engaged listening and composition techniques.

After an introduction to the ‘mise-en-abyme’ concept in Chapter One, the main body of the commentary thesis is divided into three main sections (Chapters Two, Three and Four). The first part (Chapter Two) explores specific musical devices that draw on installation art forms to provoke heightened experience of musical works. The second part (Chapter Three) explores two major collaborative projects, investigating detailed working methods, the role of the composer-performer and the evolving role of authorship in modern music making. The third part (Chapter Four) explores new methods of composing with digital media, that draw on the ‘mise-en-abyme’ concept as a process for generating new materials and musical structures.

This is accompanied by a portfolio of eleven original works for acoustic instruments and electroacoustic media. Scores, audio and video recordings, digital performance materials (Max patches and Ableton Live sessions) and an appendix of supplementary materials are included in print form and on an accompanying USB flash drive.
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Introduction
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Figure 1.1
I Am Sitting In Stagram (2015) by photographer Pete Ashton. 
The artist decays the quality of a portrait of Alvin Lucier by repeatedly posting, downloading and reposting to Instagram.[footnoteRef:1] [1:  ‘I am logged into an Instagram account, identical to the one you are in now. I am posting a photograph and I am going to screen-shot and repost it again and again until the compression artefacts of the algorithm reinforce themselves so that any semblance of the photo, with perhaps the exception of pattern, is destroyed. What you will see, then, is the algorithm of Instagram articulated by photography. I regard this activity not so much as a demonstration of a physical fact, but more as a way to smooth out any irregularities my photo might have.’
Pete Ashton, ‘Sitting In Stagram’, May 10, 2018, accessed June 6, 2018, http://art.peteashton.com/sitting-in-stagram/] 

The French term ‘mise en abyme’ literally means ‘placed in the abyss’, but it is commonly understood as the experience of standing between two mirrors and seeing one’s own reflection recreated into a perceived infinity. In the arts, it is the formal technique of placing copies of an object within itself: a copy of an image within an image[footnoteRef:2], or embedding a story within a story. This self-reflective device is found throughout a variety of arts and literature and, with the advent of analogue and digital media technologies, new analogues to the ‘mise en abyme’ concept are steadily emerging. [2:  Also referred to as the ‘Droste effect’, named after the famous illustrative packaging on Droste’s cocoa powder from c.1900, on which a nurse holds up the same tin of cocoa where her own image is recursively replicated.] 

Alvin Lucier’s I am sitting in a room (1969) projects the composer's own voice into an imaginary abyss through a cyclical process of recording and playback. Each iteration adds to a sequence of illusory audio spaces that are not simply carbon copies of the old ones layered with new information, but they are essentially enriched with resonances and harmonies that reveal the acoustic properties of the performance space. 'Lucier [uses] a technological process to reveal naturally occurring acoustic phenomena'[footnoteRef:3] that not only reveals the qualia of the acoustic space and the voice, but of the tools themselves - the idiosyncrasies of specific digital or analogue tools are also revealed. [3:  Martha Joseph, ‘Collecting Alvin Lucier’s I Am Sitting in a Room’, January 20, 2015, accessed June 13, 2018, https://www.moma.org/explore/inside_out/2015/01/20/collecting-alvin-luciers-i-am-sitting-in-a-room/] 

In this sense, the ‘abyss’ itself begins to manifest changes in the materials it processes, leaving lasting imprints on each replication and revealing aspects of its own nature. Within a context like Lucier’s, the ‘mise-en-abyme’ becomes an endless stream of creative possibilities, where creator and audience witness their unfolding from a similar vantage point. Here, the process of authorship and direct experience of the work become more intertwined, as the composer creates a space in which he can relate to the work as an outside observer.

Background to ‘Mise en Abyme’
In recent decades there has been a cultural shift in the domain of contemporary art towards interdisciplinary and multimedia driven work that sets out to not only engage the audience but to consume their total powers of attention and immerse them, if only temporarily, in an imaginary reality. Here, audiences might share in the imagination of the artists more directly, experiencing the full gamut of emotions and sensory experiences that creatives and collectives can envisage. For many, an artistic utopia seems at hand, aided by new technologies and innovative creative interactions between different disciplines.
Through the established practice of installation arts, audiences may feel ‘liberated’ from the restrictions of the traditional concert environment and encouraged to participate as equal partners in these newly expanded performance spaces. The dialectic and critique have been replaced with the phenomenology of individual experience, and the onus of active engagement lies with both audiences and creators. Artists who wish to develop this immersive quality in their work have an underlying imperative to understand what constitutes active engagement from the audience, and to consider the particular creative/performance models that facilitate their closer relationship with the work.
The development of installation practice and multimedia tools now intersects with a wave of public interest in mental health and wellbeing, including the popularised understanding in modern Western culture of ‘mindfulness’ meditation techniques[footnoteRef:4], Mihaly Csikszentmihalyi’s ‘flow’ experiences[footnoteRef:5] and even kinaesthetic music perception. At the time of writing this thesis commentary, an immersive virtual reality theatre production entitled Somnai is showing for three months in North London which has had over ten thousand visitors in its first six weeks. In 2015 the German-British composer, Max Richter released Sleep, an eight-hour record based on the neuroscience of sleep whose premiere performance at the BBC Radio 3 Science and Music event gave the audience beds to sleep for the duration. Creators and collectives are going to extraordinary lengths to immerse their audiences as fully as possible. What then can be said about the embodied musical experience of the composer, an individual whose exact definition and means of creating music have become exponentially more varied in the last century? What methods can he use to live the same experience in his practice that he intends to bring to a wider audience?  [4:  Mindfulness, or sati (Pāli), is an essential part of Buddhist meditation practice that has become increasingly separated from its religious and philosophical roots in recent years with the rise in popularity of secular meditation in Western cultures.]  [5:  The ‘flow’ experience is a feeling of total immersion in a particular task, wherein a person ‘loses themselves’ in their sense of complete attention and focus. The experience is found at the intersection of an ideal balance of an individual’s ideal perceived ‘challenge’ and ‘skill’ levels in a task.] 


Scope of portfolio and commentary
The portfolio for this project represents a personal approach and informed reflection on interdisciplinary artistic practice, the use of multimedia tools for composition and performance, and various modes of collaboration with other artists and performers. The musical style is richly varied, drawing on influences in classical music, minimalist experimental music and arts, Eastern philosophies of mind and the contemporary popular electronic music scene. The musical material is placed within well-defined performance contexts, often with accompanying visual elements and detailed expressions of the desired theatrical space, as the whole experience of their performance has been the chief concern of this research, and not merely the sonic results. Other works deal more directly with the phenomenology of their experience through the use of specific structural devices and material development. The accompanying commentary provides insight into the compositional and collaborative methods I have developed and seeks to advance the modern definition of a ‘composer’ through the paradigm of the ‘digital musician’.

Context of portfolio and commentary 
I often pause for a moment when I refer to myself as composer. For me the term refers to a mode of working that reflects a purity of medium and expression that is deeply rooted in the Western classical music canon. The influences for the body of work in this portfolio are born out of my interest in the conceptual underpinnings of a wide variety of visual arts, theatre, philosophy and meditation practices. 
When I began this doctoral project, I was chiefly concerned with the potential for further synergies between the various disciplines, through collaborative practice and the use of multimedia technologies. I researched works in a variety of media which reflect the work of the abstract expressionists, installation and environmental artists, and works reflecting the digital 'glitch' aesthetic[footnoteRef:6], employing both traditional and digital media. In particular I was drawn to the work of artists who emphasised the potential for transcendent experience of a work. My work is reflective of the tools that I use, and therefore the time and place that I live in - the Ableton Live digital audio workstation (DAW) is my instrument of choice, and this is a tool that is used by composers, DJs and producers of every conceivable style and genre. Ableton’s core ‘warping’ functionality leaves indelible glitches in the texture of my music, and the unique combination of these materials and artefacts creates a new node in the network of contemporary classical music practices. The techniques situate my music in the realm of glitch music and its associated popular electronic styles, and I am strongly influenced by the works of musicians like Alva Noto, Burial, Tim Hecker and Aphex Twin. My music often draws on the work and concepts of visual artists like Mark Rothko, Anselm Kiefer and James Turrell, who each deal directly with the lived experience of the spectator by the all-consuming scale and often illusory qualities of their art. [6: 6 ‘Glitch music’ is a subgenre of electronic music which embraces the “aesthetic of failure” by its deliberate use of distorted signals, CD skipping sounds, bit-rate reduction and other sounds of digital error and malfunction. Similarly, ‘glitch art’ aims to engage with visual media through similar digital manipulations and ’errors’.
Kim Cascone, “THE AESTHETICS OF FAILURE: 'Post-Digital' Tendencies in Contemporary Computer Music,” Computer Music Journal 24:4 (MIT Press, Winter 2000)] 

[image: ]
Figure 1.2
Mark Rothko No. 46 (1957) at the Museum of Contemporary Art, Los Angeles. 
Image by photographer, Karol Franks.[footnoteRef:7] [7:  Karol Franks, “Art is for people,” February 26, 2012, accessed June 13, 2018 https://www.flickr.com/photos/karolfranks/6940519509/in/photolist-bziYDt] 

Commentary structure and chapter overview
This commentary explores my compositional responses to the themes outlined below. I have aimed to develop a commentary structure that broadly reflects how the pieces were composed chronologically, while each chapter focusses on distinct themes of immersive performance and composition practices. Some divergences from this strategy are made when it is necessary to discuss a work in multiple contexts, or where a theme that was developed more thoroughly in the later stages of the project emerges from a piece at an earlier point in the chronology. 
· ‘Immersive arts’: visual, audio, multimedia etc.
· Conceptual underpinnings of immersion
· ‘Active listening’ and its relationship to meditation techniques
· Transcendent experiences
· Virtual/Augmented Reality
· The composer as a ‘digital musician’ 
· Reusing and digitally transforming existing materials
The next chapter explores immersive conditions in my music. These include spatial arrangements of instruments and multimedia in the performance space, and musical devices that are intended to draw the audience into preferred modes of listening.[footnoteRef:8] [8:  It is important to note that London 1:14(~420000) (the first piece composed during this doctoral project) will be discussed in the mode of each chapter, a fractal representation of the overall thesis structure detailing how the major themes were delineated by this first piece of practice-led research. Therefore, some of the themes of the later chapters are touched upon by necessity, and this is indicated at the appropriate points.
] 

The third chapter details the processes of two major collaborative projects, each distinct in their approach and style. Each of these projects involve my work as a performer-composer, namely performing the electroacoustic and multimedia elements of each piece. The degree or intensity of collaborative engagement is considered in order to draw conclusions about the impact this has on authorship, use of multimedia, and notation and performance strategies.
The fourth chapter explores how the use of digital audio tools has impacted my composition process, in particular how I have developed a set of techniques around the handling and progressive-translation of pre-existing materials through digital means. These techniques are the conceptual underpinning of the ‘Mise en Abyme’ project, a kind of digital-droste effect that generates new perspectives and materials by placing them deep into the abyss.


Immersive spaces and experience
[image: ../../../../Volumes/FREECOM%20HDD/organising%20doctoral%20files%20EVERYTHING/images/ldf15_va_miseenabyme_allegrifogale_160915_37_300dpi]
Figure 2.1
Mise-en-abyme at the Victoria and Albert Museum, as part of the London Design Festival 2015, created by designers Matteo Fogale and Laetitia De Allegri. Installed on the bridge between the Medieval and Renaissance galleries, the artists used Johnson tiles to create a ‘landscape of shapes and overlapping semi-transparent colours’ to warp the viewer’s sense of perspective.[footnoteRef:9] [9:  Matteo Fogale, “Mise-en-Abyme,” Artist’s website, July 15, 2017, accessed June 13, 2018 https://www.matteofogale.com/miseenabyme/] 

This chapter will focus on immersive conditions created by both musical and extra-musical devices in my work. Several of these works employ a variety of electroacoustic tools to create spatialised audio environments in the traditional concert hall setting, and some which were designed for specific spaces, venues and art installations. All of the works discussed in this section make use of devices that are intended to provoke a deeply-engaged form of listening experience and accordingly the phenomenology of listening is discussed in some detail with reference to existing minimalist aesthetics and teleology.

London 1:14 (~420000): An early case study in mixed media collaboration
In this section I will analyse the concepts, collaboration and compositional processes behind the first major work composed for this doctoral project. The early research questions of this project were primarily concerned with multimedia collaborations and so a large number of influences and interests were brought to bear on this work. The outcomes of this work clearly delineated the separate strands of research interest for me, which were more entangled in the early stages. As such, the analyses of London 1:14 (~420000)[footnoteRef:10] are now divided into the three main separate areas of interest, reflecting the structure of the chapters as laid out in this thesis. It is what I consider to be a microcosmic 'mise en abyme' of the whole commentary thesis - respectively, an analysis of performance aesthetics, the collaborative process and my composition process. [10:  Referred to as London 1:14 in this commentary.] 

Conceptual approach to creating a ‘surveillance space’
In September 2013, the French pianist Gwenaelle Rouger (soundinitiative) proposed that we collaborate on a multimedia piece exploring mass surveillance in modern society. At the time national interest in government surveillance was at fever-pitch, not least because of allegations and revelations made that summer by former CIA employee and NSA contractor, Edward Snowden. Media outlets were awash with stories confirming that big-tech companies are complicit in sharing our data with powerful governments, and at that time many in the general public were engaged in a moment of shared-realisation that the surveillance-domain was everywhere and for everyone - not just for serious criminals. 
The result of our collaboration was London 1:14 - a modern gesamtkunstwerk that incorporated live piano, live electronics, video art in a radically-redesigned performance space, an actor hidden amongst the audience members, and an audience that would be led to believe that they had been quietly dragged into the performance. Drawing on our shared interest and research into installation art practices and Brechtian verfremdungseffekt[footnoteRef:11], our goal was the create a moment of awareness during the performance that would lead the audience to believe they were being watched – to create a rich immersive environment in which the audience would be unable to retreat into themselves for fear of being singled out.  [11:  Verfremdungseffekt, ‘distancing effect’ or “V effect’ is a theatre technique developed by the playwright Bertolt Brecht. In works using these techniques, the audience is often addressed directly, or the normal proceeedings of the performance are disrupted in order to unnerve the audience and bring attention on their own position in the performance.] 

[image: ]
Figure 2.2
Still frame taken from London 1:14. The audience in the video are scanned with a spotlight, while the live audience are also scanned with spotlights to create the impression of being filmed live and observed by a third-party.
An intermedia collaborative process
Here I will examine the evolving roles, communications and sharing of performance materials of the participants in London 1:14. I wish to show how the original concept was first moved by the freedom of the artists' imaginations, and then later by the constraints of resources and pragmatism. By exploring the documented communications of this project – mainly email – I hope to provide insight into the quality of these communicative tools and the respective roles of each artist in this project. 
The following are a list of questions posed in discussion with Gwenaelle Rouger during our first meeting in September 2013 (Table 2.1). As some were originally written and recorded in shorthand, I have expanded on some of the points and rearranged them to make the intention clearer. 
Table 2.1
	· How do we put pressure on the audience?
· How do we make the change from 'before recording' and 'after recording'?
· How can we create doubt?
· “Am I the only person who doesn't know what’s going on?”
· “Am I being manipulated? “
· “Are there secret agents in the audience?”
· How quickly will the audience realise what is happening?
· Will the audience have a reflex reaction i.e. awkwardness, fake laughter?
· Can we make the audience laugh?
· What is the sonic texture (timbre) of laughter?
· What can the pianist express or symbolise?
· Do we need the sounds to be live to suggest authentic surveillance?
· Live performer vs. not-live performer
· Surveillance as accidental [unintended] performance



Initially the ideas and questions were purely audio-based: how could we find a way to record the sounds of the audience as they waited for the beginning of the performance? Could we gradually feed these sounds back into the speakers to observe the reaction of the audience? It was quickly agreed that the form of such an experience could be roughly predicted – a kind of homogenous deflation into awkward silence – and so we began to describe a more articulated experience that would incorporate video artwork, and therefore required a new collaborator. Plans were made to incorporate this new work into a recital that would also feature Artificial Environments #8 by the British composer, Joanna Baile. We also discussed work by the ‘Spy Collective’, whose multimedia theatre work Iminami divided audiences into separate groups and led them through unfamiliar installation environments. By early October 2013 we had developed a concert proposal for the Royal College of Music’s ‘Great Exhibitionists’ programme that would form the basis for the final performance.
[image: ../../../../Volumes/FREECOM%20HDD/organising%20doctoral%20files%20EVERYTHING/1%20londo]
Figure 2.3
A piece of artwork reading ‘Audio Surveillance Zone’, found on a wall in Brick Lane during November 2013. 
Photograph by Ruaidhri Mannion. Designer unknown.
In November 2013 we made contact with Sara Hibbert, a London-based visual artist studying at the Royal College of Art, whose work in photography, video and installation we felt shared the immersive, and voyeuristic qualities we were interested in developing. From our first meeting as a trio, we discussed the technical requirements for such an event (multiple screen synchronisation, possible live filming, misdirecting the audience’s attention) and began to discuss compromises that would enable us to remain true to the original concept. It was decided that we could fake the live visual elements as we would have access to each of the performance venues prior to recording. We called upon colleagues to take part in a recording who would be recognised by new audience members as being present in both the video and in the premiere. Both audio and video materials would be shared throughout the writing process in small fragments, and structuring decisions would be collaborative – with each member voicing their position on the impact of their respective role: performance (Gwenaelle), visual (Sara) and musical (me).
During the course of this collaboration communications became more focussed on logistical and technical requirements, although electroacoustic and piano score fragments were shared and discussed between me and Gwenaelle. Delays in the production of video materials meant that I was composing music without any indication of the visual aesthetic and the structural and narrative designs were, in effect, decided by myself. Communications from the video artist became sporadic and there was considerable strain regarding how the elements would be pieced together. The quality of communications impacted the composition of the music in several ways:
1. Larger fragments of electroacoustic material that were shared during the writing phase remained largely intact from their initial composition so that they would fit into the structural designs that were shared throughout, resulting in a sequential-modular structure.
2. Composition of piano materials was delayed because of uncertainty over how they would be synchronised with fixed audio. 
3. The delays in piano-writing were compensated by supplying the pianist with fragments derived from a spectral analysis of the electronic materials. It was agreed these fragments would also form an ‘event-based’ score.
4. The score also featured spatialised notation, open to rhythmic interpretation, in case last minute edits needed to be made to synchronise with the video.
5. The synchronisation was based on aligning events with a spectrographic representation of the fixed audio part (which the pianist was familiar with) and the use of a stopwatch.
As the performance date in March 2014 approached no substantial video materials were shared with the pianist or composer. During the final weeks I assumed responsibility for structuring the piece and delivered the time-coded electronics to the video artist for synchronisation. 
Composition and notation strategies
Electroacoustic composition:	 	
The initial electroacoustic fragment was studio-composed in Ableton Live using samples of dry ice being scraped against strings of a grand piano. I employed a wide variety of techniques including EQ, downsampling, pitch-shifting, filtered delays, and extensive sample cutting, chopping and reconstruction.
See Appendix 2‑1 Texture Study.mp3
The final section was composed by improvising with the opening pitches of my piece Pearly (2012) for piano and live electronics (2012) (G-F♯-C E♭). Using an additive synthesizer, I manually adjusted the ASR envelope and harmonics as I played and recorded the results in stereo. I doubled the stereo file into two new channels – the first processed with multiple filtered delay lines and panned left, the second processed with a gradually intensifying pitch-shifted granulation and panned right – and added these to the original improvisation with additive synthesizers.
Conversion to notation:		
Using Ableton Live’s ‘Convert Harmony to New MIDI Track’ function (called LiveCHM function in this commentary) I created spectrally-derived MIDI files that mirror the source audio materials. By importing these MIDI results into Sibelius notation software I was able to turn them directly into notated material. The process of finding a suitable Sibelius ‘interpretation’ was very time-consuming but I continued to pursue it as I felt it could be refined for future solutions. Tempo, metric alignment and complexity of rhythmic interpretation made highly unintelligible results, coupled with the sheer density of pitch information, accidentals and its compression into a single stave. I began to establish a more orderly process to interpret the results and judge their suitability for developing notation. I would interpret the tempo directly in the Live session so that information would be encoded in the MIDI results. I would also allow Sibelius to make rhythmic alterations within given parameters (e.g. quantizing to the nearest semiquaver and simplifying complex tuplets). I explored a variety of Sibelius plugins to remove unison notes, hanging ties etc., and then manually separated and rearranged the single-stave solution onto four staves (notes rearranged by register as opposed to playability or idiomaticity).
See Appendix 2‑2 Texture Study MIDI.pdf
This made the process of composition more like untangling, or even carving away at the notation – and I was able to hear the essence of the source audio in the MIDI results and was so convinced to carry on with this method of making it intelligible. This process was much more straightforward for the final section, where the pianist plays in spatial notation, and only the attacks need to be notated. As I discussed in the previous section, the fragments were then aligned with spectrographic representations of the electroacoustic audio so that the piano part and electronic part are closely mirrored, but not fully-synchronised.
Adaptation for live performance:	
The spatialisation of live audio was done in a similar manner to the manual cutting techniques that were used to compose the ‘Texture Study’ audio fragment (appendix 2-2). The original stereo files were doubled into multiple audio channels, then the signals were split to send audio to each of the six live speakers independently, and finally ‘holes’ were cut into each track around specific gestures to create rapidly changing spatial configurations. Different qualities of reverb were used to create new depth dimensions and ‘trails’ when the material cuts away drastically. 
Outcomes of London 1:14
Summary of interdisciplinary outcomes:	The project succeeded in combining myriad instrumental, electroacoustic, visual, theatrical, spatial and lighting elements. It was my own assessment that there may have been too many elements to communicate the core verfremdungseffekt (“Am I being watched?”) and the clustering of ideas within a relatively short work may have distracted from this. As the video footage of the audience was recorded in a specific location with specific volunteers it means that this was a one-off performance, as the projections need to be live to draw the audience’s attention back on themselves. Future performances will require live projections, and in this instance the video concept will need to be redesigned.
Summary of collaborative outcomes:	This collaboration became strained and rushed after successful initial meetings and discussions. Concern about the technical burdens and a perceived lack of institutional support dominated much of the conversation and affected working relationships, at the expense of collaborative conversation about developing artistic materials. Early communications were positive and parallel concepts from the different artistic domains were exciting for all participants, but ultimately the visual element did not connect with the performative element until the very final stages of rehearsal and performance. Structural decisions were primarily made by the pianist and the composer, and the fixed electronic media part ultimately served as a structural guide for the visual artist. The visual artist found it difficult to connect with the musical language and this may have contributed to strained efforts. The composer opted to ‘generate’ a score with a lot of timing and dynamic flexibility out of a fixed media part so that alterations could be made in the later stages of rehearsal if needs be. While no alterations were necessary, as the visual artist did not create multiple drafts of her work, this process of generating and editing notation from audio samples became a central pillar for creating my scores for performers and as such, establishes the relationship between live instruments and electronics in much of my music.
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Figure 2.4
Still frame of pianist Gwenaelle Rouger taken from London 1:14 video projections by Sara Hibbert. 
The image of the soloist is layered with reflections.
Summary of composition outcomes:	The process of translating digital audio into MIDI, and then notation, formed the strategic basis of almost every other piece in this portfolio. In this case it was used primarily to synchronise the piano playing with a fixed audio part: players listen to the tape part in rehearsal, use a spectrographic representation combined with a stopwatch and ‘find their place’ in the existing fixed media. This process mirrors the thesis title – the fragments were composed using harmonic and rhythmic materials found in the translated MIDI, but they are composed with greater freedom and in a pianistic idiom, and are not intended to be accurate representative notations of the fixed electroacoustic audio.

Dalston Bunker and Scáth: Separate spaces, inseparable material
This section will examine two early pieces from my portfolio which share the same harmonic materials and structuring – in particular the emerging studio-composition techniques and immersive qualities of their respective performances. During the course of this doctoral project a major theme that emerged was the reusing and re-appropriation of existing materials, and in these works I take the same essential materials and export them into different mediums.
Dalston Bunker: IDM performance installation
This piece was premiered at an early Re:Sound event hosted in a World War II bunker in December 2013. The event organisers embraced the audience’s ability to move freely between the different concrete chambers and programmed a mixture of installation works, through-composed works for instruments and electronics and DJs playing electronic dance music. Dalston Bunker (simply named after the venue) is a piece of electronic music in the style of so-called ‘intelligent-dance music’.[footnoteRef:12] Performed on a laptop and two Nintendo 'wiimotes' (wireless motion-sensing videogame controllers), the piece is preceded by a continuous sound installation of high-pitched ringing feedback and creeping, glitched-interruptions.  [12:  ‘IDM’ or ‘intelligent dance music’ is a term that has been widely criticised by many of the artists leading in the genre. See: Rob Boffard, “Intelligent Criticism,” Aesthetica Magazine Issue 45, February 2012, accessed June 6, 2018, http://www.aestheticamagazine.com/intelligent-criticism/] 

The following text is taken from the website of William Davy Cole, composer and co-founder of Re:Sound:
‘The Dalston Bunker is a largely untouched, underground World War II air-raid shelter divided up into nine interconnecting chambers, each a different shape and size. The walls, floor, and ceilings are all made of thick concrete, crumbling in places and perennially waterlogged, marked by decades of decay. The air that fills the Bunker’s irregular spatial volumes is dank and heavy with moisture, and with no natural light other than that which floods in from the entrance (but barely reaches the bottom of the stairs), this mysterious, subterranean, labyrinthine environment has a something of a tomblike character.
The Bunker causes sound to behave it very strange ways. Even the quietest sounds carry right through this place, mutating in peculiar ways as they ricochet off the highly reflective concrete surfaces and diffract around obstacles and through numerous apertures. Every chamber speaks in a completely unique way: some have huge reverberation times where sounds hang in the thick air before they’re eventually subsumed into the walls, others produce clear, discrete echoes, some amplify sounds, some distort sounds, and each has a distinct, cavernous resonance.’[footnoteRef:13] [13:  William Davy Cole, “The Bunker,” Composer’s website, July 3, 2017, accessed June 6, 2018, https://www.williamdavycole.com/work] 

[image: ../../../../Volumes/FREECOM%20HDD/organising%20doctoral%20files%20EVERYTHING/2%20scath%20files/dalston%20bunker%20files/images/tumblr_l4k5uj3StM1qa]
Figure 2.5
Inside the World War II bunker in Dalston, London. Image by Karla Morales-Lee.[footnoteRef:14] [14:  Karla Morales-Lee, “Art from inside the secret Dalston war bunker,” The Dalston Movement, June 23, 2010, accessed June 6, 2018, http://thedalstonmovement.tumblr.com/page/5] 

I decided to build a set of dynamic controls around an autonomous feedback-based instrument in Max for Live (called ‘Feedback Network’). Using a combination of convolution reverb, filter delay and granular delay, I was able to smooth out the punctuated sound of the Feedback Network device and create a depth of texture through pitch shifting and stereo imaging that interacted with the echoing concrete chambers of the bunker in fascinating ways, leading the audience to explore the different sound qualities in and out of the room itself. During the performance I explored the bunker myself, periodically re-entering the room to adjust some of the controls and explore the singing quality of the feedback tones. 
See Appendix 2‑3 DB_installation fragment.mp3
[image: ../../../../Volumes/FREECOM%20HDD/organising%20doctoral%20files%20EVERYTHING/2%20scath%20files/dalston%20bunker%20files/images/uk-1207-542198-250961]
Figure 2.6
Re:Sound event flyer on Resident Advisor.[footnoteRef:15] [15:  Doug Brennan, “Re:Sound,” Resident Advisor event listing, December 7, 2013, accessed June 6, 2018, https://www.residentadvisor.net/events/542198] 
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Figure 2.7
Ableton Live session for Dalston Bunker. Image shows the autonomous feedback-based instrument in bottom effects chain, and the continuous link into the ‘structured performance’ and its various instrumental groupings.
The performance-proper begins with a heavily-glitched percussion ostinato, giving the impression of a rapid sextuplet at 105bpm, establishing a clinical-rhythmic regularity that remains throughout the whole piece. After an extended introduction, samples of processed-sustained sine waves starting from a high B♮ enter, one-by-one adding to a descending cluster of semitone dissonances. The pattern of their emerging harmony is clear from the visual structure inside the DAW, with each new track channel denoting a new fixed pitch as I used the Ableton sample editor to pitch shift the original sample (B ♮) in semitone intervals (where 1 = a semitone, therefore e.g. -7 = minus a perfect fifth). While I had the idea for building density in a ‘descending diagonal’ from the outset, the harmony itself emerged somewhat intuitively, as I could pitch shift each sample in real-time playback spontaneously. The chords emerged rather as one might do from playing at the piano, although I had the added benefit of hearing their timbral application immediately, and the pattern reveals a penchant for balancing the dissonance and consonance of stacked semitones and perfect fifth intervals. 
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Figure 2.8
The channel structure is designed like a stave, with each channel track representing a single pitch 
(except those samples marked in white, whose pitch-shifting resulted in more noise-filled sounds).
In performance I had a number of MIDI devices including a Novation Nocturn, which was used to control the introductory feedback installation, and two Wiimotes, which were used to trigger periodic, heavily bit-crushed samples at the beginning of each phrase. Using OSCulator software, which interfaces the OSC protocol data of the Wiimotes motion-sensing technology with MIDI, I was able to use the pitch and roll information from each remote to control the intensity of the bit-crushing effect. Combined with using the buttons on each remote as sample-triggers, this was an efficient performative tool for a piece composed of purely electronic sounds.[footnoteRef:16] [16:  Each Wiimote outputs much more data than simply pitch and roll (x and y): yaw (z), acceleration (in x/y/z), motion angles (in x/y/z) and a range of ergonomic toggles. However, for the purpose of gaining intelligible results for musical aims, I found that gestural control is best limited to fewer parameters (pitch, roll, acceleration threshold acting as a trigger, and toggles).] 

Scáth: ‘Sensing Spaces – Architecture Reimagined’
In early 2014 I was commissioned to write music for Grafton Architects’ installation-construction at the Royal Academy of Arts in London. The massive, suspended-concrete shapes of their work immediately reminded me of the Dalston Bunker. The built-in lighting design transformed over time so that shadows were cast in different ways upon the ground and the observers – the direction, shape and intensity changed over time. I noted a structured intensification of the lighting spanning around seven minutes that culminated in an intense pool of light in the centre of the floor and a light-flooded chimney in the centre of the structure that pointed to an unseen zenith. 
[image: ../../../../Volumes/FREECOM%20HDD/organising%20doctoral%20files%20EVERYTHING/2%20scath%20files/installation%2]
Figure 2.9
Grafton Architects’ installation at the Royal Academy’s Sensing Spaces exhibition in 2014.[footnoteRef:17] [17:  Pete Carr, “Grafton Architects installation – Sensing Spaces,” Little Time Machine, January 30, 2015, accessed June 6, 2018, https://www.littletimemachine.com/2015/01/grafton-architects-installation-sensing-spaces/] 

I decided to take the harmonic structure from Dalston Bunker and apply it, in its entirety, to a new piece for six saxophones that would be performed by the Syzygy Saxophone Ensemble in Grafton Architects’ structure. I felt that the homogenous effect of the saxophones (four sopranos, two tenors) would make an interesting parallel to the processed sine waves of Dalston Bunker. The relationship between the intensification of the lights and the increasing harmonic density in the original was a key interest from the start, but I also wanted to explore other forms of linear, trajectory-based development. 
In my initial experiments with the audio material I extracted the ‘glass chords’[footnoteRef:18] and used Ableton Live’s ‘CutHacker’ object to apply rhythmic pulsations to the chords. In parallel with the intensifying lights, I wanted the chords to start in a rapid and jittering manner, and gradually slow down across the duration of the piece. I used the LiveCHM function (Ableton’s audio to MIDI conversion function) to attempt a similar process of transcription to the one used in London 1:14. The original attempts to export to Sibelius and edit down into a legible format were unsatisfactory, and I was keen to ensure that the simplicity of the structure would not be overshadowed by complex notation. I was also concerned that balance of ‘heard’ to ‘unheard’ notes was too even (i.e. notes easily perceived in the original were now cluttered by additional notes interpreted by the computer from the distorted spectra) and using only six saxophones would give these unimportant notes too much prominence. [18:  I labelled these as ‘glass chords’ during the composition process as the samples were derived from the recorded resonances of struck glass.] 
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Figure 2.10
The M4L (Max for Live) ‘CutHacker’ device allowed me to apply parametric rhythmic shifts across the entire piece by adjusting the ‘interval’ parameter. The ‘dry/wet’ and ‘rests’ parameters are set to emulate the effect of six saxophonists, playing continuously and taking breaths.
Using a more realistic saxophone sample, I constructed a mock-up of the full piece, and then use the LiveCHM function to see the results. One can clearly see the relation to the original Dalston Bunker, as well as the effect of the expanding durations of the ‘CutHacker’ object. Instead of transcribing the results, I created a piano reduction of the original harmony and rearranged the pitches for six saxophones who each occupy a different register throughout the piece. There is freedom in the score for performers to choose their own rhythms, within given constraints, all of which are related to a strong crotchet pulse to enable ensemble synchronisation. During the performance, the players move from separate corners of the room towards the centre in parallel with the crescendo, moving through the audience towards the centre of the room, arriving at the peak of their crescendo and the peak-intensity of the lights.

[image: ]
Figure 2.11
Piano reduction of Section A and B in Dalston Bunker and Scáth.
The results of converting this MIDI data into notation using Sibelius software was far too dense and unintelligible to be useful, and I felt that a detailed transcription of it would distort the simplicity of the piece’s intended structure and parametric shifts. I was keen to find a notation solution that would make the macro-formal effect of the work almost instantly comprehensible for the Syzygy Saxophone Ensemble, and not make the work more vague by being overly-specific. Only these most crucial elements were included in the score. Breathing, articulations, specifics of choosing rhythms, ensemble coordination: these are the elements which are best left up to professional saxophone players, and I was glad to make a score which facilitated an organic and collaborative dialogue in rehearsals.
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Figure 2.12
The synthesized mock-up of Scáth is shown in the top channel and its midi translation are shown below. The similarities between LiveCHM results and the Dalston Bunker DAW arrangement in Figure 2.8 are striking. The gradual lengthening of rhythmic values across the structure can also be seen.

Outcomes of Dalston Bunker and Scáth: Emerging composition strategies in digital audio workstations

'I want to get the time of composing closer to the time of performing.’ 
- Earle Browne, September 1995.[footnoteRef:19] [19:  John Yaffé, “An Interview with Composer Earle Brown,” Contemporary Music Review, 26:3-4 (2007), 289-310.] 

Each of the pieces in my portfolio have used the Ableton Live DAW as a key component in their composition. I have used it as an instrument for real-time playback and editing, and also as a scoring and structuring device. I am able to generate MIDI data that is convertible to notation through the Sibelius notation software. In some cases these processes are purely for reference, forming an important part of my pre-composition techniques, and in other cases they form the backbone of notation used in performance. I find that I am able to connect with the final result of my pieces from earlier in the process, maintain the structural integrity as originally-conceived, and avoid complexity by over-notation.
[image: ]
Figure 2.13
Spectrographic representation of the Scáth studio recording.

Conditioning performance spaces
Throughout the course of this doctoral research I have investigated the relationship between installation practice and performance. I am particularly interested in how musical devices can be used to provoke a similar manner of engaged-listening that connects the audience with the dimensions of the performance space. I have been less concerned with creating music for mobile audiences, as in my own experience I have found the situation rather distracting and jarring. As we observed through the attempted verfremdungseffekt of London 1:14, the ‘wholeness’ of the performance (in its synthesis of mixed artforms) can be transformed into something quite unwieldy, and the audience are also confronted with the reality of each other in ways that can spoil the illusory quality of a performance. That is not to say it is not possible, as many great works of art and theatre have shown, but I have approached these ideas from the musical perspective of a composer who values a continuity of experience. After my initial collaborative experiments with ‘alienation’ techniques I was keen to find another method of addressing the audience directly.
I wish to explore engagement in terms of the audiences’ willingness to listen more intently (provoked by specific musical devices) and their own perceived ability to comprehend the musical narrative (enabled by the musical language). I have often favoured a more simplistic approach to immersing the audience: by using surround sound designs for electronic speakers, careful positioning of the players in a meaningful and ‘theatrical’ way, and therefore conditioning the space so that the listener is compelled to reinterpret their relationship to it. As I see it, not all audience members feel empowered by the ‘opportunity’ to tip-toe through a delicate sound installation piece – in fact, I believe that sitting in chairs or even lying on the floor can be a great equaliser – and we can travel great distances, both sonically and imaginatively, in the omnidirectional audio sphere from the comfort of a chair. 
In this sense a work’s ‘immersivesness’ directly relates to its ability to encourage listeners to envisage their presence in the performance space in an imaginative way, and whether they are seated or not should not hinder their personal interpretation of the space around them. The composer, Richard Glover writes: 
‘By immersive environments we mean global continuity within the sounding environment: an auditory situation in which it is not specifically the artwork, but also our manners of comprehending its nature, that gives meaning to the experience. Immersive listening corresponds to this act of comprehension in these environments.’[footnoteRef:20] [20:  Richard Glover and Bryn Harrison, Overcoming Form: reflections on immersive listening (Huddersfield: University of Huddersfield Press, 2013), 3.] 

While it is implied that these ‘manners of [comprehension]’ may involve a space in which the audience can interact more directly, and are not rooted to their chair, I contend that a sense of engaged stillness is an equally, if not more powerful method for experiencing an audio work. The author goes on to discuss the relationship between musical drones (‘a somewhat redundant form of musical information’, or a ‘form of sensory deprivation’) and the ability to be more deeply engaged with the sound, and bring a greater sense of significance to the work. The continuity of such an experience – works which suggest as much about how the sound is active in the space as it does about where one is situated in relationship to it – is intended to address the physical presence of the audience without them becoming alienated.
‘By changing space, by leaving the space of one's usual sensibilities, one enters into communication with a space that is psychically innovating. … For we do not change place, we change our nature.’ 
- Gaston Bachelard, The Poetics of Space[footnoteRef:21] [21:  Gaston Bachelard, The Poetics of Space (Boston: Beacon Press, 1966), 206.] 

Transience
In this section I will primarily discuss the spatial designs in Transience, for piano and electronics. The composition of the notated piano materials will be discussed in detail in a later chapter which explores the translation of materials through digital means, a theme that I have briefly discussed as it emerged from the earliest pieces in this portfolio. The piece was written for Gwenaelle Rouger and premiered at a 'From the Soundhouse' event at the Royal College of Music in June 2014. The ‘bowed piano’ part was played by the Guastella String Quartet and pianist, Mark Knoop.
The electronic part for Transience takes four sample sounds – a bowed metal attack (multiplied into a set of channels to form a chord), a sleigh bell, a harmonically rich wind sound, and an accented wind attack – and processes them in a Max for Live device called ‘CB Imperial Grains’ for randomised granular scrubbing playback. As with most granular devices, it also offers control over the speed/density of grains, their length, pitch shifting, and cross-fading of grains (called ‘glue’ in this device). The resulting character of each granulated sample depends on these settings and the sample’s distinct envelope, and each of the sounds is sustained in time indefinitely, creating an irregular pattern of arrhythmic swelling, pulsing and jittering attacks. In addition to the granulated sustain of each sample, the harmonically rich wind sound is processed by a chain of six granular delay devices, each of which has a different pitch-shifted value. As the ‘DryWet’ value is sequentially ramped in one device at a time, the effect is similar to using a complex resonator device that enriches the original source sound with new harmonic possibilities. 
[image: ]
Example 2.1
The six different pitches of the ‘bowed metal attack’ that sounds throughout the piece.
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Figure 2.14
The Ableton Live session used in the premiere performance. It is worth noting that none of the samples are fixed (so the tracks appear empty, except for the automation envelopes), but are processed in real-time using the M4L granular devices.
The sequential-ramping and fading into different speaker combinations is the structural key to this piece, as each source sound is gradually delivered into different pairs of speakers and the fades and ramps are programmed into the Ableton Live Set for performance. The spatial testing of the audio was done using IRCAM’s Spat software in Max/MSP, however in performance the speaker pairs are simply coordinated using Ableton’s send channels as there is already stereo imaging in each of granulated samples.






	Send A
	Speakers 1 & 2
	Front Centre Pair

	Send B
	Speakers 3 & 4
	Front Quad Pair

	Send C
	Speakers 5 & 6
	Back Quad Pair

	Send D
	Speakers 7 & 8
	Centre Sides



Table 2.2
Configuration in Ableton Live session
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Figure 2.15
Spatial configuration tests using IRCAM’s Spat system in Max MSP.
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Figure 2.16
Octophonic speaker configuration for Transience.

Transience is divided into even and distinct episodes, clearly marked by the solo performer moving from Piano 1 to Piano 2, where they are joined by a small ensemble. The second piano is prepared with strips of magnetic tape from an audio cassette which are attached to the pitches given in Example 2.2, and each player is in control of a certain portion of the chord’s register (i.e. a number of strips of tape) to be played by slowly moving a finger across the taught-tape to make the string resonate.
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Example 2.2
The ‘bowed’ pitches, played by six players on the second piano in Transience.
This overt gesture of moving from one piano to another, and from one playing style to another, is also emphasised by the arrival of a new ‘B major’-based tonality – the resolution of a slow upward cadence from ‘A major’ in the first episode. Given the consistency of the harmonic materials, the repetition of fragmented piano materials, and slowly evolving sustains and low pedal pitches – I tend to think of this piece as related to drone music, even as an articulated drone piece, which emphasises two homogenous sonic spaces in its two episodes. In the first episode the solo piano’s amplification is limited to the front centre pair (speakers 1 & 2), and this amplified field expands in the second episode as shown in Figure 2.18. In addition to this, the bowed piano chord is also processed through a convolution reverb that uses the ‘articulated wind sound’ as its impulse response, which effectively immerses the second piano’s sound in the resonances of that sample.
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Figure 2.17
Section A piano amplification.
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Figure 2.18
Section B piano amplification.
The mantra-like gestures of the solo piano in the first section, followed by the enveloping and powerful electronic crescendo of the second, deal with the concept of audience immersion in a very direct manner. So too can be said of the piece’s brevity: unlike many immersive works often cited for their grand scale and duration, Transience is intended to overwhelm the senses in a way that cannot be sustained for very long durations, and its form and duration are designed to conjure a brief but potent provocation.
Magna
I first performed this piece at the 2014 Thornham Music Festival 2014, Suffolk. In 2012, at a previous edition of the festival, I had visited the workshop of local luthiers Sylvie and James Fawcett who encouraged me to take recordings of handbells belonging to the local church, Thornham Magna. I composed a short work for fixed electronic media and then designed a live performance while at the festival. For this doctoral portfolio I have submitted the acousmatic version (which I have previously released on my electronica EP Stations under the pseudonym ‘I am Rhino and Ruin’), as well as a set of performance instructions and the accompanying Max patch for live electronic performance.
The fixed electronic material was created by sampling bell attacks and freezing them with Robert Henke’s ‘Grain Freeze’ device. Once frozen, I was able to scrub to either the moment of the bell attack to create a perpetual rattling sound, or to the purer, sustained tones of the bell after its attack. By rapidly and performatively adjusting the grain size between 1-30Hz I was able to make a palette of looping gestures that consisted of clipped percussive ‘clinks’ and a more gentle, rich ‘bass-bell’ attack (which resulted from the pitch-shifting created by adjusting the grain size/frequency). I time-stretched and pitch-shifted these samples using Ableton Live granular sampling features and created a drone-based texture – bright and metallic sustains, punctuated by a layer of high ‘clinks’, ‘bass-bells’ and short melodic cells from the original source recording. 
See Appendix 2‑4 Magna_grainfreezegestures.mp3
At the premiere I used the real handbells to signal the beginning of the concert from outside of the church, leading the audience to their seats while making my way to the stage. The stage was set with an old wooden table that had an antique candle holder placed at the centre, two speakers underneath the table and two at the outer width of the performance space. I had concealed a small DPA microphone in the candle holder, so that when the quietly resonating bell moved close to it, it was ‘caught up’ in the live electronics and projected to the outermost speakers. 
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Figure 2.19
Performance setup for the Magna premiere.
In the performed version, a combination of opulent harmonic transpositions, reversed granular delays, and stereo spatialisation effects on the bell give the impression that the performance space has suddenly come to life and expanded, having previously been fixed to a single point of quiet resonance. The performer’s theatrical gestures with the bell and the candle holder (with its concealed microphone) create flurries of activity in the electronics, giving the impression that this visual prop is magnifying the spectral world of the bell’s almost inaudible ringing. In my performance I used a silver ring attached to a length of string to strike the bell and create a ‘sizzle’ effect as the ring and bell gently clashed, due to the energy of the bell’s resonance, even when its decay reached almost inaudible levels. In the same manner that the granular freezing techniques encourages listeners to ‘peer inside’ the sound of the bells, I wanted to expand this idea into a visible gesture, so that listeners could imagine a space within a space. 

Conditioning audience experience through linear formal trajectories
In this portfolio of works, I have endeavoured to write music with a perceptible continuity of experience and expectation. I have found writings on the phenomenology of musical experience to be particularly useful here, as well as texts on the gestalt theories of music. In composing the doctoral portfolio, I found that simple global structures, whose development are largely based on the paced binary shifts of musical parameters, are most-suitable for creating a continuous and immersive listening environment (for example, long-form dynamic, registral or tempo changes from one extreme to the another). These simple global structures maintain audience comprehension, while momentary articulations of the surface layers sustain their attention and engagement. 
In part I do this out of personal preference, but also out of a concern that much of the musical language of recent decades has been too complex and too esoteric for uninitiated audiences. In James Tenney’s Meta+hodos (1961), the composer spells out the limits of listeners’ capabilities in perceiving the difference between detail and larger scale. On the issue of the effects of complexity on listening the composer says:
‘…he will be like a person learning a new language, who misses the sense of a sentence heard in that language because his mind has “stopped” to translate the first or second word of the sentence’ [footnoteRef:22] [22:  James Tenney, Meta+Hodos: a phenomenology of 20th-century musical materials and an approach to the study of form; and, META Meta+Hodos (Oakland, California: Frog Peak Music, 1988), 20.] 

This “stopping of the mind” is a pitfall that I seek to avoid in my music. In developing this doctoral portfolio, I have often aimed to compose works in which the simplicity of macrostructural designs strengthens its gestalt or perceptible shape, and in this manner the experience becomes more whole and unified. It is in the space where audiences can simultaneously focus on the shape of a work and on the details of the surface layers, that listeners can find an optimal point between expectation and surprise in the music.[footnoteRef:23] The phenomenologist Don Ihde refers to the listener’s ‘temporal focus’: the ‘narrower the focus, the more the background recedes into a fringe appearance’.[footnoteRef:24] It is this balance of attention and awareness that I seek to employ to create conditions for a conscious, ‘mindful’ approach to the listening experience. The process of ‘mise-en-abyme’ is essentially a linear formal design, in which the replication or extension of musical material cultivates an understanding of the materials and their developmental trajectories. It is through observing how new qualities or artefacts (e.g. the strengthening of a harmonic resonance) emerge or dissipate across time that listeners continue to be engaged in the present moment. [23:   This experience bears strong resemblance to Csíkszentmihályi’s model for flow experiences, in which the subject finds an optimal balance of challenge and skill levels for a task.]  [24:  Don Ihde, Listening and Voice: Phenomenologies of Sound (New York: State University of New York, 2007), 90.] 
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Figure 2.20
Spectrographic representation of Alvin Lucier’s I am sitting in a room (1969)
[le socrú]
[le socrú] was written in response to a photograph of increasingly burnt matches, part of a series of works by the Iranian-Dutch artist, Navid Nuur. The music seeks to find a parallel with Nuur’s process and imagery: a sequence of slow-burning, descending phrases (later ascending) are punctuated by short eruptions and a dominating, long crescendo in the centre of the piece.
[image: ../../Downloads/navid_nuur_matches.jpg]
Figure 2.21
These are the days (2004-2010).[footnoteRef:25] [25:  Ilse Van Rijn, “N Naming Speaking in Systems,” 241 Things, February 2, 2014, accessed June 10, 2018, http://1000things.org/en/tagged/navid-nuur] 

In many ways I have taken quite a literal approach to responding to this piece. The piece is written in six distinct episodes that are composed of so-called ‘trajectory elements’ (linear interval contractions and descending melodies, slow-paced crescendos etc.) and each of these episodes relate to each other in a similar manner on the macro-formal scale. The implication is that each musical episode represents a single match. However, I also wanted the music to express something about the poetry of the image. Episodes 1, 2, 3 and 5 each end with an interruption of these trajectory-designs, where characterful timbral and harmonic exploration evoke new atmospheres of the vestigial flammability in the photograph.
Table 2.3
Episodic structure for [le socrú].
	Episode 1
	bars 1 – 15
	Descending melodic contour

	Episode 2
	bars 16 – 32
	Descending melodic contour

	Episode 3
	bars 33 – 42
	Descending melodic contour

	Episode 4
	bars 43 – 64
	Sustained, ascending crescendo on oscillating spread chords

	Episode 5
	bars 65 – 73
	Ascending melodic contour

	Episode 6
	bars 74 – 80
	Ascending melodic contour



The piece opens with a long, sustained A♮ on the violin, and the bowing is divided according to the player’s interpretation of spatially notated bow changes (Example 2.3). The bow glances off the open D string to create a ‘flickering’ pedal, and the harmonic relationship and resonant qualities of this sustain develop as the upper note begins to descend by semitone: A – G♯ – G ♮. The descending melody of this episode is shaped by a gradual crescendo and intense arrival of a new character from the G♮ (Example 2.4).
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Example 2.3
Opening bars of [le socrú]. The sustained tones are decorated with quasi-staccato grace notes, played by ‘flicking’ the bow on the open D string during the sustained bow stroke. Dynamic ranges are given to allow freedom within the context of the irregular bowing patterns.
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Example 2.4
Bars 7-8 of [le socrú]

On the following page we see a reduction of each episode to its essential melodic and harmonic contents, giving a complete picture of the linear formal elements of [le socrú] (example 2.5).
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Example 2.5 
The sequential descent is clear from Episodes 1 – 3, although the length and intervals of the descent are extended in Episode 3i before the first upward motion occurs in Episode 3ii. The shape of these episodes is reflective of the contour created by the burnt matches in These are the Days, a shape which is also reminiscent of the pitch structures in the Dalston Bunker or Scáth. The central climax of [le socrú] takes place in Episode 4, which in an earlier version of the work (originally intended for viola) was in fact the climax of the piece. Slowly oscillating chords ascend the register of the violin, increasing in their inharmonic density and dynamic intensity, before resolving into a G major chord that quickly dissipates into a cloud of airy and brittle harmonics that flicker within the live electronic granulations. Episodes 5 and 6 are something of an extended coda, in which the functions of materials from Episodes 1 – 3 are more suffused. The descending sequence now gradually ascends, whilst the lower pedal often sustains rather than ‘flickers’, and the slow oscillation gesture from Episode 4 softly accompanies the upward return of the melody to the opening A♮.
Hommage without permission
This ‘devised’ work for prepared piano and live electronics was developed in partnership with the pianist, Antoine Françoise. The ‘hommage’ of the title refers to La Monte Young’s The Well-Tuned Piano (1964), a work which Antoine had attempted to perform on several occasions but was delivered a ‘cease and desist’ letter from the composer’s solicitor. In its inception, our piece was a way to create ‘our version’ of The Well-Tuned Piano, without risking a fine for infringing on La Monte Young’s meticulously-authored work.
Here I will concentrate on the effect of the form on the listening experience, as opposed to the technical processes involved in performance which are thoroughly outlined in the text score and performance materials. However, as a largely improvised work, it is worth noting at this point that there was no fixed score in the initial development of this piece, nor is one used in performance. The development of the score for research, as well as the details of our collaborative strategies will be discussed in the next chapter.
The piano is prepared in discrete sections, or ‘drawers’, each with their own distinct set of embedded materials, and the piano sounds are amplified and processed directly by the electronics. The electronics do not produce sounds independently of the piano, but rather the two are engaged in a symbiotic sound relationship. The processing of the prepared piano sound is primarily focussed on three objectives: to engage with the rapidity of the piano-playing through the density (speed) of granulation, to find complimentary harmonies and give pitch direction to the piano-playing through granular pitch shifting, and to give new dimensions to the piano textures by balancing subtle feedback through reverb and EQ control.
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Figure 2.22
‘Drawers’ in the piano, created by different regions of preparation. Photo by Dimitri Djuric.
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Figure 2.23
The final ‘drawer’ (# 4) is a mixture of fingernail clicks and clouds of glitched electronic clicks. 
Still frame from video by Richard Simkins.
Hommage without permission has an episodic form, moving gradually from the lowest to the ‘highest’ registers of the piano. The pianist eventually plays beyond the highest end of the keyboard, creating pitchless fingernail taps and clicks, which are processed by the live electronics into swarming granular clouds. As the work has no fixed length, the particular duration of a single rendition has always been decided by the performance setting (i.e. determined by programming and curatorial decisions) and the form is decided in proportion to that length. As the sonorities of the next drawer are known to the performers, it is then possible to extend the transition from the present drawer to the next outwards in time, judging the pacing of the transition in real time. The engaged listener might choose at any one time to make their focal point the rapid spectral pulsations, or the piano’s slowly evolving feedback and resonance. In this sense it is either the music of a claustrophobic space or a vast expanse, and it is up to the listener to decide which space they will inhabit.
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Example 2.6
Drawer # 1. Prepared with erasers between the strings to create a flurry of ‘thumping’ muted sounds mixed with a rich spectrum of high harmonics.
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Example 2.7
Drawer # 2. Prepared with letton bolts between the strings to create a detuned, bell-like sound whose resonance is augmented by feedback and dynamic EQing.
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Example 2.8
Drawer # 3. The pitches are completely muted with gaffer tape to create a percussive, woodblock-like effect.

The form of the piece is essentially created by the performers extending and dovetailing each of the drawer episodes ‘one into the next’, aiming to make as smooth a transition as possible from one timbral region to another. As I discussed earlier in this section and in Section 2.4, the intention of this formal design is to create an extended feeling of the present moment in which the audience can shift their powers of perception from the micro-details of the timbral, textural and harmonic artefacts, to the macro-design of the piece’s slow ascent through the different drawers of the piano with live electronics. In our initial experiments Antoine and I dubbed this style ‘hyperdrone’, as we endeavoured to create a style of playing that would become perceptibly slower and more homogenous by virtue of its intense frenzy.
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Figure 2.24
The episodic structure of Hommage without permission is clear from this spectrographic representation. 
The sweeping live electronic pitch ascent that is visible in drawer # 4 is a gesture that is intended to mimic the effect of a Shepard-Risset (continuous) glissando.
 (W)Edge
This work for piano trio and live electronics was influenced by the light installations of the American artist, James Turrell, and in particular his Wedgework series which has been ongoing since the late 1960s. In the Wedgework series Turrell uses diagonal lines of artificial light to create spatial illusions. The interplay of crisp lines of light, vivid colours and hazing effects give the viewer the impression that space is expanded before them. I was drawn to the experiential nature of Turrell’s Wedgework V when I visited the ‘Light Show’ installation at the Hayward Gallery, London in early 2014, and how the process of remaining in the dark for extended periods of time allows one to see more and more visual details in the piece, regardless of whether they are real or not. Turrell says of his own work:
‘My work is about space and the light that inhabits it. It is about how you confront that space and plumb it. It is about your seeing. [...]As you plumb a space with vision, it is possible to "see yourself see." This seeing, this plumbing, imbues space with consciousness.'[footnoteRef:26] [26:  Helen Luckett, “Light Show,” In Exhibition Guide, (London: Hayward Gallery, 2013), 15.] 
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Figure 2.25
James Turrell Wedgework VI (2016) at the Häusler Contemporary Zurich, Switzerland [footnoteRef:27] [27:  Florian Holzherr, “Wedgework VI,” James Turrell at Art Basel June 16, 2016, accesses June 13, 2018, http://haeusler-contemporary.com/en/james-turrell-art-basel-unlimited/] 

I wanted to give the work a title as close to Turrell’s original series as I felt that I had found an auditory process which was analogous to the visual experience of the Wedgework series. The Canadian composer R. Murray Schafer describes the possibility of auditory parallels to visual perception:
‘It is indeed possible that some terms employed in visual perception may have equivalents in aural perception. …a phenomenon like irradiation – by which a brightly illuminated area seems to spread – does seem to have an analogy in that a loud sound will appear to be longer than a quiet one of equal duration.’[footnoteRef:28] [28:  R. Murray Schafer, The Soundscape: Our Sonic Environment and the Tuning of the World (Rochester: Destiny Books, 1977, second edition, 1994), 151] 

In (W)Edge I have taken a single gesture – a string hairpin punctuated by a piano chord at its central peak – and extended it outwards to the limits of what is possible within slow and quiet performance. The slowing and quietening across a 15-minute duration is not intended to disengage the audience, but instead draw them increasingly in, enhancing their listening power and broadening the horizon of their aural perception.

Table 2.4
Evolution of the dynamic and durational parameters in (W)Edge.
	Section
	Dynamic region
	Approximate length of hairpin gesture

	A
	Forte (f)
	c. 5” – 7”

	B
	Mezzo forte (mf)
	c. 7” – 12”

	C
	Piano (p)
	c. 15” – 22”

	D
	Pianissimo (pp)
	c. 25” – 30” +

	E
	Extreme pianissimo (pppp)
	c. 30” +



Operating within broad guidelines for dynamics (each section has a single dynamic marking) and by adjusting to the level of the live electronics (which gradually diminish through each section), the players are able to execute a very-long-form diminuendo across an extended time period. The specific dynamics of the hairpin gestures are judged within the context of these episodes, as an overly specific form of notation would hinder the players’ judgement. The electronic sounds are generated by four sine wave oscillators which move in unison, slowly sliding from an origin pitch before arriving on a sustained chord of four-part harmony, before beginning their glissando motion once more. The harmonies were generated using a pentachordal rotation of the pitches G-F-C-C#-B. Each section (A-E) corresponds to the resulting harmonies for each pitch, although in many cases straightforward transpositions, rearrangements and reductions to four-part chords were made according to preference without any specific set of compositional rules or restrictions[footnoteRef:29]. This process facilitated their arrangement for violin and cello, and enabled me to include construct a Max patch around glissandi between each sustained chord. This construction of sliding and sustained harmonies gradually lengthens across the duration of the work, revealing the overlapping nature of the glissandi and the ‘acoustic beating’ phenomena that occurs when the sine wave frequencies glide in and out of just-intonation relationships. During each crescendo the violin and cello sustain the chord as the sine waves slide towards it, and the piano chord strike is timed to the arrival of the sine waves at the destined harmony and the peak of the string crescendo.  [29:  Section C is actually a direct repeat of Section A (i.e. the harmonies generated on G natural, the first note of the pentachordal row). This middle section allows listeners to reconsider harmonic materials they have previously heard, and the effects that the process of diminuendo and rallentando have had on the hairpin gesture.] 
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Figure 2.26
Spectrographic representation of hairpin gesture A2 and A3 (rehearsal markings in score). c. 7” each
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Figure 2.27
C2 and C3 (identical pitches to A2 and A3, now slower and quieter. c. 16” each
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Figure 2.28
E4. c. 33”
This formal design is a phenomenological device that enhances the listener’s ability to listen, in much the same way that one’s eyes become accustomed to the dark and their sight is gradually restored. It is only by going through this process of musical form that the audience are able to hear as precisely as necessary in the final episodes. For the active listener, the process of experiencing the diminuendo in its entirety allows one to hear the finer-musical details of the ‘near-silent’ sections much more acutely than if the piece began from such a dynamic extreme. Secondly, the exceedingly gradual transformation from an encompassing and clinical sound (non-vibrato strings, full sine waves, inexpressive piano chordal attacks) in the opening section to a distant and more-brittle sound in the ending (strings struggling to maintain the tone quality at extreme dynamics and durations) allows for the environmental sounds of the concert hall and the audience to seep into the work and expand the field of perception. On the first point of experiencing a diminuendo, Don Ihde highlights the importance of silence to engage and enhance listening:
 ‘This fragility of music increases in direct proportion to the concern of attention “toward” it—and paradoxically the fringe noises of the environment begin to benefit from the attention toward music presence. […] In the auditory realm our focusing, which should effect an exclusion, negates itself and produces the contrary effect of increased vulnerability in an increased openness to the environment’s total presence.’[footnoteRef:30] [30:  Don Ihde, Listening and Voice: Phenomenologies of Sound (New York: State University of New York Press, 1976; 2nd revised edition, 2007), 222.] 

The mechanical shift in focus and expansion of the auditory field in (W)Edge is designed so that the individual listener becomes acutely aware of the spatial dimensions of the room they are in and their position within it. This reemphasises the concept of immersion as ‘global continuity within the sounding environment’[footnoteRef:31] which was raised in Chapter 2.3, where continuity could be achieved either by completely filling the space with the object of auditory attention, or in this case, by achieving some form of convolution between the musical objects and the surrounding space by prying open new space in the musical material. New elements about the space the audience inhabit are revealed to them by the entropy of the music, as they observe the receding audio horizon.  [31:  Richard Glover and Bryn Harrison, Overcoming Form: reflections on immersive listening, 3.] 

Similarly, the music phenomenologist, Erik Christensen discusses the qualities of the auditory field in comparison the visual by saying:
‘The auditory field is different from the visual field. It surrounds the listener, contrary to the visual field, which remains in front of the spectator. The listener is immersed in the auditory field that displays no definite boundaries. Sound surrounds the listener, and simultaneously appears to invade his body and consciousness.’[footnoteRef:32] [32:  Erik Christensen, “Music Phenomenology: A Tool for Describing the Listening Experience,” In Music Listening, Music Therapy, Phenomenology and Neuroscience, (Ph.D. diss., Aalborg University, 2012), 8.] 

Both Turrell’s Wedgework series and (W)Edge create spatial illusions which transform over time, provoking a presence of mind and attention to these shifts in perception through their formal designs. In (W)Edge, however, this has less to do with an active manipulation of the environment in order to create an immersive quality for the audience, and more to do with creating music that awakens new perspectives of the space they are already in.

Conclusions
In this chapter I have presented works from the earliest period of my doctoral project. Through these compositions I explored how multimedia tools can be used to augment the listener’s perception of the performance environment. I also developed a personal approach to formal design that relates to the audience’s lived experience of performance. While the intention of many of these works is to provoke numinous or even transcendent experiences, I created formal devices that account for the listener’s faculties in a phenomenological, or even real, sense. The structural unity and trajectory of a work that makes simple parametric shifts across its duration frees the listener to explore the ‘present-ness’ of their surroundings, a musical aim which I have borrowed from the minimalist artists and composers of the 1950s onwards.
Through the use of visual technologies and loudspeakers one can realise an immersive space. Loud and other-worldly sounds emerging from all directions may well be a recipe for ‘immediate immersion’, in much the same way one loses oneself on the rides at the amusement park, submerged in the melodic din of the tannoys. However, in a concert setting these methods could lead to a sensory overload and many audiences may perceive a personal failure to comprehend the meaning or wholeness of the work (even in the amusement park one finds a colourful congruity) – possibly building a feeling of aversion to the performance. I have also found that the incorporation of freedom of movement does not directly relate to a meaningful method of ‘participation’ and I have sought to develop the concept of full participation from one’s chair in the concert hall. Should it not be that simple? Our concert spaces are purpose-built for listening and, if all the world’s a stage, why not find the best seat?


Immersive practice through collaboration and electroacoustic performance

In this chapter I will investigate the different forms that collaboration has taken in my practice, the impact this has had on the nature of the work produced, and my role as electronic performer in these works. In the first section I will discuss how collaboration and performance practice allow me to enter into my creative practice more fully, and how this sits in relation to the ‘traditional dichotomies’ of creator-performer relationships. Secondly, I will delineate elements of works across my entire portfolio – including their notation form, use of multimedia, presentation format, etc. – and consider trends resulting from different intensities of collaboration and intermedia practice. Finally, I will examine two works that represent a broad cross section of my working practices in this doctoral portfolio, and examine how the concept of immersion relates to my working practice as a collaborator and composer-performer. The two works selected for this chapter will be presented as individual case studies, each with their own specific concerns:
1. Hommage without permission (2016). Evolution of the live performance project into a digital LP of music for piano and live electronics, with Antoine Françoise.
2. Mise en Abyme (2016 – 2017). Co-authored work for string quartet, piano, live electronics and visuals, with Benoît Moreau for the Nouvel Ensemble Contemporain.

[image: ]
Figure 3.1
Violist, Céline Portat and pianist, Antoine Françoise in rehearsal for Mise en Abyme, May 2017. Photo by Pablo Fernandez.
Intensity of collaborative engagement
In London 1:14 we observed how the success/failure of the collaboration directly impacted all layers of the work’s creation and realisation. In the contemporary arts climate, methods of communication and access to resources are not always ideal or even negotiable and so it is important for me, as an artist, to better understand which models will function best in different working circumstances. This is an evolving and personal criteria, and mistakes have to be made in order to learn, but it has also been an essential ‘lens’ through which to evaluate the most effective and enjoyable methods of working.
In discussing collaborative practices, the Finnish artist and researcher Annette Arlander describes a number of ‘traditional dichotomies’ within conventional artistic fields. In essence the traditional model of the composer/performer relationship can be thought of as an interdisciplinary collaboration: ‘the composer is thought to be engaged in creative arts, whereas the musician is engaged in performing arts or ‘executing’ arts.’[footnoteRef:33] This model is also distinct in worlds of theatre and dance (playwright/actor, choreographer/dancer). Historically these worlds have merged in so-called Total Artworks, where audiences are presented with a coalition of distinguishable artistic practices.  [33:  Annette Arlander, “Characteristics of Visual and Performing Arts,” In The Routledge Companion to Research in the Arts. Edited by Michael Biggs and Henrik Karlsson. (London: Routledge, 2012), 317.
] 

From the audience’s perspective, all works of music can become ‘intermedia’ by their experiential nature, simply because the other sensory functions cannot be switched off. The parallel perspective is that of the creator, whose inspiration cannot truly be understood as the product of single stimuli, nor of a single process of artistic translation from the conceptual realm to a realised work. Dialogue and interaction with partners are, in themselves, immersive processes - games of artistic ‘Chinese Whispers’ that add layers upon layers to a work. Material is refined and developed by discussion and experimentation, even filtered through the participants – whose own influences and methods may reach far beyond the conventional scope of their individual practice.
Through this doctoral project I have researched many different forms of collaborative practices including ‘traditional dichotomy’ partnerships; community art projects, commercial film-making, audience-participatory art events, group devised-works, amongst others. In the era of the internet, new media technologies, post-Fluxus arts etc. it is supremely challenging to establish practical criteria for understanding the complex networks and exchange of ideas in a collaborative setting. Several creative metaphors have been proposed by composers in the new-music sphere including Liza Lim’s ‘mycelial model for understanding distributed creativity’[footnoteRef:34], and Monty Adkins’ ‘application of ‘memetic analysis to electroacoustic music’ (which could be expanded to examine any category of music, given the nature of memetic transfer). In ‘Collaboration and the Composer: Case Studies from the End of the 20th Century’ composer Sam Hayden and researcher Luke Windsor propose three categories for describing collaborative engagement:  [34:  Liza Lim, “A mycelial model for understanding distributed creativity: collaborative partnership in the making of ‘Axis Mundi’ (2013) for solo bassoon,” In Performance Studies Network Second International Conference 2013, (Cambridge, UK, 2013).] 

DIRECTIVE APPROACH: 
‘Here the notation has the traditional function as instructions for the musicians provided by the composer. The traditional hierarchy of composer and performer(s) is maintained, and the composer aims to completely determine the performance through the score. The instrumentation for the pieces in this category tends to be acoustic in nature and made up of conducted ensembles or chamber groups. The collaboration in such situations is limited to pragmatic issues in realisation, as outlined at the end of the introduction.’
INTERACTIVE APPROACH: 
‘Here the composer is involved more directly in negotiation with musicians and/or technicians. The process is more interactive, discursive and reflective, with more input from collaborators than in the directive category, but ultimately, the composer is still the author. Some aspects of the performance are more 'open' and not determined by a score. The works in this category tend to combine notation, acoustic instruments and electronic media.’
COLLABORATIVE APPROACH: 
‘Here the development of the music is achieved by a group through a collective decision-making process. There is no singular author or hierarchy of roles. The resulting pieces either (1) have no traditional notation at all, or (2) use notation which does not define the formal macro-structure. In (2), decisions regarding large- scale structure are not determined by a single composer. Rather, they are controlled, for example, through live improvised group decisions, or automated computer algorithms. The pieces which fit this category use electronic and digital media in combination with live or recorded acoustic instruments.’[footnoteRef:35] [35: Monty Adkins, “The application of memetic analysis to electroacoustic music.” In Sonic Ideas vol. 1, no. 2. (Mexican Centre for Music and Sonic Arts, 2009).
 Sam Hayden and Luke Windsor, “Collaboration and the Composer: Case Studies from the End of the 20th Century,” In Tempo, Vol. 61, No. 240 pp. 28-39, (Cambridge: Cambridge University Press, 2007), 33.] 

The commentary acknowledges that these definitions are not mutually exclusive categories and clear overlaps can be observed given the diversity of working processes. I view these as nodes on a spectrum of collaborative intensity and have used this model to assess and categorise works from my portfolio.





Table 3.1
Portfolio of works, with categorisation in the Hayden-Windsor model, and also with an assessment of their ‘collaborative intensity’.
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See Appendix 3‑1
In making these categorisations I came to the following conclusions: 
· My assessment of the collaborative intensity of a work or project was made largely by the fixedness or flexibility of roles. 
· Projects with extensive multimedia elements did not necessarily fall into the ‘interactive’ or ‘collaborative’ category.  These were often ‘directive’, with a low collaborative intensity, which was indicative of the nature of my personal composition practice.
· By working with smaller groups and soloists, I had a lot of interaction with the performers during the writing process which increased the collaborative intensity of ‘directive’ works. 
· The nature of rehearsals played a crucial role in my assessment of a work/project’s collaborative intensity. Authorship was also established through the ability to foresee and prepare options for rehearsals.
· Works in which there was a lot of group decision-making and role-flexibility still fell into the interactive category by virtue of authorship.
While Hayden and Windsor’s assessment of the ‘hierarchy of roles’ as a chief indicator of collaborative intensity is important, I feel that it is too heavily-weighted by the traditional paradigm of the composer as the author of scores. The composer is also an author of situations, one of which is the rehearsal. In order to successfully author a rehearsal situation, improvisation and notational freedom are often tools for time-efficiency. I distinguish these from the modern workshop setting, where the focus is often on the efficiency of the notation as a way for the performers to learn the music independently and feedback is largely based on how to improve the ‘musical codification’. In my practice I aim to leave strategic gaps in my notations that start conversations about the intended phenomenological impact of the music on a macro-scale, to balance out the micro-concerns of over-notation.

Case Study 1: Hommage without permission
In this section I will examine the development of Hommage without Permission from a single performance piece, to an ongoing performance project with a commercial LP release. I will give an account of the early development of Hommage without permission and my evolved role as a composer-performer alongside pianist, Antoine Françoise. I will also examine video artwork used in live performance and the development of the Hommage without Permission LP. As the title has now become an umbrella term for all of my work developed with Antoine Françoise for piano and live electronics, I will endeavour to clarify in each section whether it refers to the piece, duo, or LP – rather than create incidental terms.
Evolving roles and challenging authorship
In December 2014, the Swiss pianist, Antoine Françoise requested that I assist him in recording a prepared piano with contact microphones. He wanted to experiment with the different colours of local sections of a resonating piano, prepared with metal screws to emulate a gamelan sound. In this initial meeting we took pictures of the various microphone and preparation locations, and made recordings associated with those particular sections for later sorting.
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Figure 3.2
Different contact microphone positions for in the first meeting. 
The results would form the basis for the first performance of Hommage without permission.
Antoine’s initial goal was to find distinct resonant colours from specific regions of the instrument to create a piece that would move slowly and subtly from one colour to the next. Regrettably (or perhaps not, as we will see) these different contact-microphone-regions were too distinct from each other in terms of their perceived-audio quality to be artistically satisfying, and so I began a new experiment with the audio production of each recording. Using combination of notched EQs, convolution reverbs and granular delay lines (to compliment his rapid style of playing), I produced a new electronic atmosphere and blended these with the dry piano signals. These samples demonstrated what could be achieved by a dynamic interaction with live electronics and so we agreed to make it part of the performance. 
See Appendix 3‑2 contact_microphone_experiment.mp3
This was an excellent example of how the ‘interactive approach’ (in the Hayden-Windsor model) lends elements of the authorship to collaborating parties with specialist knowledge. In this instance, Antoine had a clear vision for what he hoped to achieve with an amplified solo piano but was also open to the possibility of achieving these ends through live electronic means. And so, the ‘interactive approach’ was elevated to a ‘collaborative approach’ as the hierarchy of roles was adapted to achieve explicit musical aims. 
Electronic performance setup and video artwork
The formal design of the first piece was discussed in Chapter Two, specifically the episodic transitions between different ‘drawers’ of the piano. In this chapter we will further explore the live electronics setup and the relationship between the two instruments and performers. 
The computer-processed sounds are blended back into the dry piano signal at two points in the processing chain to create an augmented piano sound, in much the same way that the piano preparation does. The computer does not use samples or synthesis – it does not generate any of its own sounds independently of the piano, however it can radically alter the intended ‘directions’ of the piano-playing e.g. mid-frequency ‘gamelan’ textures on the piano could be pitch-shifted, slowed down and clouded by muddy equalisation techniques, in order to ‘suggest’ that the pianist transitions to that style of playing. 
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Figure 3.3
Audio-processing schematic for Hommage without permission.

In the premiere performance of Hommage without permission at St. Leonard’s Church, Shoreditch (London) in February 2015, the original granular delay buffer stored 60 seconds of audio; however, by the following performance in April 2015 at Haifa University (Israel) I had drastically reduced this to 6 seconds. While the initial buffer length was intended to ensure that we could make transitions as gradual as possible, it was impossible to make dynamic interactions with the material as they occurred. This adjustment to a shorter buffer length, as well as the addition of interval-based pitch-shifting techniques introduced a new style of melodic and harmonic interaction between the piano and electronics. Comparisons of early recordings (Appendix 3-3), to those made a year later (at a ‘Kammer Klang’ event recorded for BBC Radio 3, and on the Hommage without permission LP) show the development of more distinct ‘drawers’ and a more interactive ensemble performance.
See Appendix 3‑3 Re-Sound_Hommage premiere_Feb2015.mp3


[image: ]

Figure 3.4
Potentiometers 1-4: notched EQ frequencies and gains (limited to low-mid frequencies to introduce feedback)
Potentiometers 5-8: Granular controls including cloud density (pulsing speed), grain length, direction, and pitch (glissando)
Pads 1-8: -8ve, -perfect 4th, -minor 3rd, tonic, +min 3rd, +major 3rd, +perfect 5th, +8ve.
This dynamic, and somewhat coercive, relationship works for a number of reasons. Firstly, as a duo we are not dealing with a highly diverse set of sounds; in such an instance, I would be unable to handle more than one player without ‘dictating’ their playing styles towards each other. Secondly, our output sound is neatly blended and is part of the same audio-image i.e. the source of the sound is not localised to the position of the specific player in an area of the performance space. In this sense the piano is augmented or prepared in two ways – with physical materials and also with electronic manipulation – and the agency of the live electronics is a suggestive force on the piano player’s decision making.
The video artwork for Hommage without permission (the original piece) was created using footage from a train journey I made from Oslo to Trondheim, Norway, overlaid with footage from the Royal College of Music Studios during the LP recording sessions, of striking hammers inside the grand piano. After some initial colour editing and speed manipulation in FCPX, I turned to Jitter for real-time video processing. I created controls for a screen-rolling effect reminiscent of a broken television set, colour saturation effects, and a convolution of two visual matrices to create a visual feedback, or ‘ghosting’, effect. Using existing recordings from previous performances, I ‘performed’ the visuals alongside the audio to develop a fixed version of approximately 10 minutes long. The performance video is now embedded in the performance Max patch along with the audio controls, to be operated by the electronic performer.
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Figure 3.5
Still images from the Hommage without permission video artwork, by Ruaidhri Mannion.
Improvisation and spontaneity in studio recording
The creation of new materials for the Hommage without permission LP came about through a combination of free and structured improvisations in studio recording sessions. Our rehearsal sessions during the previous year had involved much experimentation – incorporating new playing styles, new preparations and tools for playing the piano, improving the dynamism of live electronic gestures etc. – although this had often fallen outside of the scope of the title work. In approaching an improvised recording session, we ‘develop[ed] an informed relationship with [the] sounding object…away from the pressures of a live audience’, in a process referred to by composer, Andy Keep as ‘applied improvisation’:[footnoteRef:36] [36:  This process also bears a strong relationship to the ‘devised-theatre’ strategies of contemporary theatre companies such as Frantic Assembly and the Wooster Group.] 

‘Applied improvisation is also referred to as ‘lab’ or ‘process’ improvisation, and for many it allows a great sense of exploratory freedom, unhindered by durational constraints or audience gaze. The activity is often used as a preparation for performance, and a space to bench test newly found objects to instrumentalize. When working with electrical or electronic objects it often leads to the consolidation of a particular combination or configuration of equipment. During this process possible referents readily arrive that can be used in subsequent live performances.’[footnoteRef:37] [37:  Andy Keep, “Instrumentalizing: Approaches to Improvising with Sounding Objects in Experimental Music.” In The Ashgate Research Companion to Experimental Music, edited by James Saunders (Abingdon and New York: Routledge 2009), 197.] 

This has been particularly relevant for my work as a composer-performer because, unlike the instruments of my classically-trained collaborators, my instrument (while versatile in its sonic capabilities) must be learned afresh depending on the tactile configurations of various MIDI controllers. The specific functionality and gestural connections are adapted according to requirements from piece to piece, and so the initial process of control mapping is ideally carried out through an applied improvisation process. While the Ableton Live design emphasises a sample triggering or sequencing approach, I am often looking for unique ways of manipulating sound in real time. This often requires the literal presence of an experimenting duo partner to negotiate the various sonic outcomes of different combined electro-acoustic gestures.
Initial plans for the LP release centered around making a two-fold ‘Side A and B’ record, comprised of an extended version of the original Hommage without permission (25 minutes or more) and to record as much free improvisation and ‘auxiliary’ materials with which we could craft Side B in post-editing sessions. The record is in fact a mixture of these studio sessions (free and applied improvisations), and a live recording from ‘Kammer Klang’ at Café Oto (London), which was also broadcast on BBC Radio 3 Hear and Now in April 2016 (included in portfolio).
While it can often be difficult to pinpoint the specific origin of an idea when developing a devised work, the following categorisation of referent improvisation strategies by Keep are also useful:
· ‘Sonic – a descriptive sonic landscape, dynamic or contour.
· Aesthetic – such as the indication to work very quietly, or with much ambient space. 
· Technological – working with previously discovered practical tasks on an object. 
· Organizational – time structures of arrangement ideas, with or with an expectation for a particular sonic content.’[footnoteRef:38] [38:  Keep, “Instrumentalizing: Approaches to Improvising with Sounding Objects in Experimental Music,” 197.
] 

In fact, most of the studio-improvisations for the Hommage without permission LP were based around ‘technological’ and ‘organizational’ strategies, as the ‘sonic’ and ‘aesthetic’ territories had already been agreed by the character of the ‘augmented piano’ that we had developed, and the ‘hyper-drone’ aesthetics established by the original devised work. In this context, ‘technological’ strategies might refer to establishing motivic ideas and gestures (and working to make them repeatable) and ‘organisational’ strategies for structuring those materials without the need for a score.
Side A and Side B of the LP both flow uninterrupted from one track to next, the only pause occurring between the two halves. In the opening I Prelude, cuttings of rubber bicycle tubes were used to bow the piano strings, and melodies were negotiated between the pianist’s choice of string and the pitch-shifting granulation of the live electronics. These melodies were not discussed beforehand but established by repetition during studio performance. The form of this piece took shape in the editing stage, where canonic layers were added to build a climactic crescendo into the next track.
The title track, Hommage without permission was taken from a live recording at a ‘Kammer Klang’ event. Both Antoine and I were very pleased with the performance and felt the effect of moving from one ‘audio space’ to another during the course of the record created a powerful effect. II Interlude and III Coda are two completely incidental improvisations for solo live electronics. In both of these tracks I gradually amplified the dying resonances of the previous sections in order to ‘catch’ them in a feedback loop. Once the sustained sound was ‘caught’, I was able to adjust a wide variety of parameters in much the same way that one might alter the tone of a violin string using the right and left hands, once the string’s vibration is initiated. I used gains and feedback lengths to alter the intensity and noise content, and granular pitch-shifting to introduce sinusoidal, singing-like qualities. In II Interlude I added to the sound by whistling softly in the studio space, emphasising the pitch content and sliding downwards with the pitch-shifting. I used a similar process in III Coda, except with Ableton Live’s native Grain Delay plugin, which produced much more sinusoidal content and created the opulent ‘ringing’ we hear in the closing track. 
Table 3.2
Track listing and production details for Hommage without permission LP.
	Tracks
	Recording Location
	Instrumentation 
	Post-editing details 
(not including crossfades or mastering)

	I Prelude (Side A)
	RCM studios
	‘Bowed piano’ and live electronics
	Structural editing and layering tracks of processed piano.

	Hommage without permission
(Side A)
	Café OTO 
(Live at Kammer Klang)
	Prepared piano and live electronics
	n/a

	II Interlude
	RCM studios

	Live electronics
	n/a

	Theia (Side B)
	RCM studios

	Piano and live electronics
	Structural cuts and reduction.

	III Coda (Side B)
	RCM studios

	Live electronics
	n/a
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Figure 3.6
The fixed pitches of the granulated ‘hyper-keyboard’: in this figure middle C represents the entire incoming audio stream, thus the transpositions represent as much of a textural effect as a harmonic one.
Theia is in fact the longest piece on the LP and uses much of the same electronic performance patterns as in Hommage without permission (title track). The effect, however is very different owing to the source material given by Antoine – heavily articulated piano riffs perhaps more reminiscent of rock music than contemporary electroacoustic music. The grain lengths and density were prepared to give a metronomic delay-effect which enabled us to maintain the rhythmic regularity that drives much of the piece. At times my pitch-shifting was used to emphasise the phrasing of the piano (e.g. dropping octaves to create heavy down beats, suggesting a pattern for Antoine to continue), and at other times I mimicked the rapid playing style of the piano on my MPK Mini keyboard and pads to create a new layer of harmonic content (Figure 3.6). In this manner I performed on my own ‘hyper-keyboard’, capable of pitch-shifting entire piano textures and engaging with the gestures in a more dynamic way, and also capable of ‘proposing’ new playing styles and harmonic directions back to the pianist.

Case Study 2: Mise en Abyme
In this section I will examine the development of Mise en Abyme, the project from which this commentary thesis takes its title. Commissioned by the Nouvel Ensemble Contemporain and premiered in Neuchatel in May 2017, Mise en Abyme is a collaborative audiovisual creation by myself and the Swiss composer, Benoît Moreau. This work explores the process of collaboration and co-authorship, illuminating the development of musical ideas through the performance itself. Beginning in January 2016 Benoît and I were paired together by the Artistic Director and pianist of the NEC, Antoine Françoise, to begin an experimental creative dialogue in which we would reflect, share, discuss, edit, layer, hack and potentially destroy each other’s work. The performance was comprised of miniature works for string quartet, piano and live electronics, composed by both composers, which were then ‘opened up’ in performance using a combination of fixed scores, juxtaposition and improvisatory playing to create a freely flowing single work.
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Figure 3.7
Image by the French artist and graphic designer, Nicolas Malinowsy, that was shared early in the collaboration.[footnoteRef:39] [39:  Christian Petersen, “Nicolas Malinowsky,” I Want You, October 31, 2009, accessed June 10, 2018, http://www.iwantyoumagazine.com/nicolas-malinowsky/] 

Distance collaboration and material exchange
This was a unique experience for a number of reasons. First of all, Benoît and I had never met before and were not familiar with each other’s work or output. As the decision for us to work together was made by the NEC’s artistic director, there was an initial period in which we were not only trying to discover the meaning of our project and a method of working together, but we were fundamentally trying to understand why the pairing had been made.[footnoteRef:40]  Secondly, we had relatively few constraints placed on us, except for the instrumentation and concert form. We were expected to use the string quartet and piano, as well as some incorporation of our own electroacoustic performance. However, the concert structure had been roughly conceived by the Artistic Director: it would open with a performance of Michael Gordon’s Industry (1992) for amplified and distorted violoncello and close with a performance of my piece (W)Edge, and our new construction would be the centrepiece.  [40:  In this sense, we were attempting to impose some creative restrictions on ourselves that would lead us towards to goal of the commission. By understanding what commonalities there were between our work, methods and thinking, we could assess their importance and decide how to prioritise those traits in the collaborative process.] 

Our first communications were over email and video calls, beginning in January 2016. We created a shared online space which we would endeavour to fill with fragments of writing, scores, video and audio; and we decided to reconvene monthly to discuss the progress of the project. Essentially, we acted as mutual filters for each other’s ideas and waited to see what would emerge, or even remain, over time. 
The following extract is from a note, written by Benoît, in our first email exchange:
 ‘I’m thinking about a music that could be compared to ‘automatic writing’.
[…] the music would represent in real time what you can hear in a composer’s head when he is composing. Big cuts and strong ideas. 
[…] like a table of contents, all the ideas are more or less summarized or thrown on stage. The aim, or the end, would be a fluid combination of all the ideas.’[footnoteRef:41] [41:  Benoît Moreau. “NEC Project – January exchange,” (Email, January 2016).] 

Embedded here, is the core of the Mise en Abyme structure: a free-flowing ‘stream-of-consciousness’ approach to new ideas, equality and inclusivity of materials, and an acceptance of potential volatility. While much of the work we developed and shared would not find its way into the final performance, we had succeeded in creating an access point for each other in our work – an openness to suggestions and comments, the space to edit work and layer it with our own interpretations, and a deeper understanding of each other’s artistic motivations. After one year, in January 2017, we met with the members of the NEC in La Chaux-de-Fonds to play through some early drafts of our ‘separate works’, to experiment and improvise with the instrumentalists, and to discuss what form the concert would eventually take. The essential philosophy of the project was now materialising into a structure, and it was clear to us that the next step was to construct a ‘modular concert form’ that would enable us to work both individually and collaboratively until the premiere in May 2017. 
See Appendix 3‑4 Mise en Abyme (exchange examples)
Modular ‘concert scores’
Mise en Abyme is essentially a set of miniatures for string quartet, piano and electronics that uses various forms of juxtaposition, improvisation and superimposition to create one continuous work. Some pieces flow freely from one to the other by using improvised instrumental loops or atmospheric electronic sounds to blend ideas together (e.g. Cuimhne I and Quatuor 2 are ‘glued’ together by a swelling ‘rushing’ sound). Others are played simultaneously (Quatuor 3 and Vishnu), or even in an interactive improvisatory manner (Cuimhne III is essentially an improvisation of aggressively cut fragments from Vishnu and the electronics of Cuimhne IV). The modular makeup and alternating pattern of the concert structure had been agreed months before the premiere[footnoteRef:42], but the actual decision-making for the final Mise en Abyme structure was achieved in a five-day period of intense rehearsal and collaboration with all of the musicians, running into the premiere in May 2017.   [42:  The organic development of this project makes it hard to pin exactly when the structure was agreed, as retrospectively it appears that it was understood at the very beginning. However, the first concert score prototype was produced in January 2017, at the first meeting of all of the musicians.] 

Part of the success of this collaborative strategy was that it allowed space for individual authorship. The initial period of my collaboration with Benoît was a period of intense cross-pollination, but previous experience in this doctoral project had shown me the importance of individuals being able to see clear imprints of ‘themselves’ and their particular strengths in the final product. Not all of the instrumentalists were very experienced improvisers, and so we were able to use the scores as referent guides for styles, techniques and even pitch materials, emphasising the utility of traditionally-notated scores for collaborative works in larger and diverse groups of musicians. As composers, we were able to still feel a sense of authorship over our works and were open to edits and manipulations of the material which in turn gave the performers an important sense of authorship as well.
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Figure 3.8
The modular nature of this ‘score’ enabled us to swap out materials and replace pieces with ease, and to collaboratively discuss the methods of free-flowing ‘connection’ between them, symbolised by the green haze between blocks.
See Appendix 3‑5 Mise en Abyme Concert 'Score'.pdf

Live performance and visual concepts
Enhancing the live performance of Mise en Abyme is the projection of images onto a large semi-transparent screen, or tulle, that completely sheaths the stage. When no projections are made onto the screen it is virtually invisible, and the ensemble can be seen performing as in any normal concert setting. However, projections made onto the tulle have a holographic appearance, and brighter colours have the effect of blocking out the audiences’ view of the performers. As the effect of these projections varies widely depending on the materials used, and I was aware during my preparatory experiments in London before the premiere that this would be a factor, I created a large collection of oscillating, animated colour loops (referred to as ‘colour veils’ in this commentary appendix) which we experimented with during the five day rehearsal period in the Maison du Concert in Neuchâtel before the premiere performance. Benoît and I decided to use footage of dispersing and diffusing materials such as smoke and ink in water, imagery that we felt reflected the spreading of ideas and the nature of our collaborative exchanges.
See Appendix 3‑6 Mise en Abyme visual samples
Benoît and I worked in collaboration with the theatre technician and lighting designer to find complimentary ‘veils’, animated diffusion sequences, and stage lighting, as the presence of lighting both on the surface of the screen, and on the stage behind produced often unexpected results. I developed a Max patch for the projection visuals and ported this into Max for Live, to be used in conjunction with my Ableton electroacoustic setup. I arranged the cues in the Max for Live patch in the same manner as the modular concert score, and the timing of each transition was hard-coded into the setup. 
Although I will analyse the composition of Cuimhne (a constituent work in Mise en Abyme) in more detail in the next section, it is important to highlight one important element here and its relationship to a key visual moment in the work. Except for a subtle change in tempo and instrumentation, the instrumental writing for Cuimhne I and II is identical. The essential difference is that Cuimhne II includes an electronic part, a ‘synthesized reflection’ of the instrumental writing using the LiveCHM function, and in this sense the acoustic instruments play ‘inside’ their electronic reflection. At this point in the performance, a projection of the musicians gradually materialises on the tulle - a haunting astral animation of the ensemble performing the previous work in slow motion. Just as the acoustic instruments echo in an ethereal electroacoustic space, the musicians’ movements are echoed in an almost undetectable physical space.
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Figure 3.9
Animated reflections of the ensemble are projected back onto the ensemble during Cuimhne II. Photo by Pablo Fernandez.

Outcomes of Mise en Abyme
This was a highly successful collaboration between Benoît Moreau and me, and also with the musicians of the Nouvel Ensemble Contemporain. While we had no previous knowledge of each other’s work, a successful framework of expectations for a fruitful distance-collaboration was established from early on in the process. We ensured that the performance outcomes themselves remained open for almost a full year, all the while continuing to build familiarity with each other’s working methods and artistic preferences. We kept a meticulous record through shared online spaces, periodic emails and online meetings. We discussed the realistic areas in which we could blend our two musical voices, and those in which we could have private authorship. The question of how to interpret ‘mise-en-abyme’ through our collaborative efforts was at the forefront of all our communications, and not how to portray it accurately.
We also benefited from a lot of support from the Nouvel Ensemble Contemporain including regular communication with the musicians and director, workshop sessions in the months before the premiere, ample rehearsal time in the performance week, and a dedicated technical staff who were present throughout rehearsals and thus able to assist with all aspects of audiovisual preparation and performance execution. The success of the modular score was such that when a second performance was made several months later, a new violinist and different technical staff were able to fill the position with relative ease, and a variety of audiovisual improvements were able to be made with substantially less rehearsal time. 

[bookmark: OLE_LINK1]Conclusions
In this chapter I have presented two of the most substantial collaborative ventures from the doctoral project. Through these case studies I have demonstrated how the lines between creation and execution are inextricably linked in my musical practice. The rehearsal setting is an extension of my writing process, a creative ‘laboratory’ where I strive to maintain a sense of ‘flow’ and the reality of the lived experience of performance. I am often able to do this by writing myself into the work as an electronic performer and leaving ‘strategic gaps’ in the score that will provoke valuable interactions during workshops and rehearsals. Notation remains a valuable tool for communicating specific ideas, but in smaller groups these ideas are often better communicated through dialogue, limited notation and referent improvisation strategies. These collaborative rehearsals are a space for open dialogue, pragmatic decision-making and a sense of shared authorship and involvement. The spectrum of ‘collaborative intensity’ also provides a useful set of indicators about how one might plan the optimum working strategy for a particular commission or project. 
Immersive practice through technology: 
‘Digital musicianship’ and ‘digital ready-mades’
In this section I will explore how digital multimedia tools have permeated all aspects of my creative process. At present, as a result of the emergence of digital music tools, the skill sets that are brought to bear in composition, production and song-writing are the most varied that have ever been seen. My own research and practice has led me to explore the possibilities of a multitude of tools: digital audio work stations, MIDI interfaces, tablet interfaces, visual programming languages, spectral analysis tools, synthesizers, visual processing software, and boundless possibilities within these. This range of creative activities calls into question the validity of terms like ‘composer’, as the impossible broadening of the definition coupled with the traditional connotations, begins to undermine its usefulness. In considering the scope of my own practice, I have started to find the term ‘digital musician’ to be the most satisfying and representative. Not only does it hold the different strands of my practice together, but it also reflects my interest in society’s relationship to these technologies and the prevalence of sampling and glitch aesthetics in a wide range of contemporary arts. It is a single term that references the variety of tools, processes, influences and creative output made possible by using digital technologies. 
Through the compositions in this portfolio I have explored my relationship to technology, and I have combined this with my training as a classical musician. I have also explored how digital media tools can be used for both creation and inspiration, and I have developed a data-feedback-loop model for generating materials that I can handle in a more tangible and personal way than mere dots on paper. In a manner derived from Duchamp’s work with ‘found-objects’ in the early 20th century, I have transformed my role as the author of musical ideas into one of the interpreter of emergent digital musical objects.

Translation as a (de)generative tool
In Chapter One I established an analogue between the progressive transformation of the voice in Alvin Lucier’s I am sitting in a room to instances of ‘mise-en-abyme’ in the visual and installation arts. In Chapter Two I explored how technology could be used to augment performance spaces, or even create spaces within spaces, and how formal devices could draw listeners into a deeper experience of these ideas. In Chapter Three I explored a cross section of my collaborative partnerships and compared them to a game of artistic Chinese Whispers, wherein participants filter their ideas through each other, allowing them to be translated and reinterpreted, ultimately leaving personal imprints of each participant upon the finished product. There is a deep relationship that needs to be explored between myself, as the composer and organiser of musical ideas, and my computer, which I use to translate and reinterpret my ideas so that I might see them anew and experience them almost as a third party. 
Generative processes in computer music composition are often synonymous with algorithmic composition – the composer designs a machine, inputs parameters (generally smaller data sets) and observes the results which emerge. Regarding the composition of autonomous computer music, Jon McCormack and Alan Dorin write:
‘…the generative artist creates a system, or a process, that is subsequently set in motion and runs with some degree of autonomy. The enaction of this process constitutes or creates the work.’[footnoteRef:43] [43:  Jon McCormack, Alice Eldridge, Alan Dorin, and Peter McIlwain, “Generative Algorithms for Making Music: Emergence, Evolution, and Ecosystems,” in The Oxford Handbook of Computer Music, edited by Roger T. Dean (New York: Oxford University Press, 2009), 356.] 

There is an implied degree of indeterminacy here and, although the ‘end product is something more than specified in the instruction set’, the ‘instruction set’ often constitutes the object for observation or critique. While the ability to generate material is appealing as it allows one to interact as an observer, the process itself becomes completely passive, once it is set in motion.
As I reflected on the genesis of each piece in this doctoral portfolio, I also had to consider the flow of materials as they were translated into one form of media or another – how the translation process left imprints on the materials and certain characteristics were either enhanced or degraded over multiple reiterations. Starting points for pieces were often readymade: effects chains from old performance projects (The Second Tear Says:), hexachordal rotation exercises from the past decade ((W)Edge), or even pre-existing ensemble works (Broken Flames and Little Wind ‘becoming’ Cuimhne). I view these processes as a feedback loop of musical data, wherein I am able to interact with the material at any particular node of the loop and can either continue the process indefinitely (100% feedback) or discontinue after just one iteration (0% feedback). 
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Figure 4.1
The data feedback loop underpinning the works in this portfolio. While this is a generative process, it is not completely autonomous as I carefully select the parameters of ‘translation’ and can interact with the material at any given node.
This model allows me to start at any point in the feedback loop and begin to generate new materials quite rapidly. For example: I could take a recording of pre-existing acoustic piece for ensemble, transform into MIDI data and synthesize the results to create a new electronic accompaniment for the score. Or, I could take similar MIDI data from an electronic sound source and create a notated score, as we will see in the next section. There are infinite decisions and possibilities which exist in between these stages, such as how to synchronise (or not) the ‘shadow copies’ of materials, how to program the synthesizers, and how to notate the mass of MIDI data. The most appealing part of this process is that it allows me to engage with the material as a listener from multiple different perspectives. 
The most common tool I have used for the digital translation process has been Ableton Live’s LiveCHM function. By importing the results of these conversions I have been able to construct new notations from MIDI data, while learning about its benefits and shortcomings as a direct audio-notation tool. The following examples are taken from Transience, which I discussed in Chapter One. Like most of the works in this portfolio, the electronic sounds and formal design were composed first, and I used the LiveCHM function and to import into Sibelius notation software to generate rough notation designs. 
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Example 4.1
Notation results after importing the MIDI data garnered from an analysis of the opening electronic sound design. The rhythmic attacks are concealed within what appears to be a long-sustain.
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Example 4.2
The opening line of Transience for piano and live electronics. Once the layers of redundancy from Example 4.1 are stripped away, one can begin to shape the gestures with articulation, phrasing and dynamics.
The final version does not need to be a highly accurate version of the original results, as the editing process is a way of ‘getting inside’ the MIDI source materials to reveal embedded gestures. I favour this approach as it allows me to deal with the notation on a par with my interests as a listener and maintains a faithful representation of the musical effect in real time. There is also an inherent synchronicity between the fixed electronic sounds and the scored results in their early forms, a synergistic relationship in which the instrumental writing is immersed in its electric counterpart. 
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Example 4.3
MIDI to notation results from slightly later in the piece. These results take longer to reduce, but also provide more material to manipulate.
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Example 4.4
Approximately midway through the process of transforming the MIDI results into intelligible notation.
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Example 4.5
The final results: bars 9-13 of Transience, recurring throughout Section A.
At various times throughout this doctoral research I have also experimented with IRCAM’s Orchids software, an extremely powerful tool which is ‘the first complete system for abstract and temporal computer-assisted orchestration and timbral mixture optimization’.[footnoteRef:44] It offers a wide variety of spectral tools with which to analyse incoming samples and detailed microtonal notation solutions. It calculates orchestrations based on desired timbral qualities, extended techniques and psychoacoustic descriptors. It is most useful for analysing smaller samples, as the orchestration calculations are quite CPU intensive, and this has not always suited my workflow. It has been most useful for the purposes of finding detailed analysis of harmonic spectra, for which I have also used Audiosculpt and SPEAR.  [44:  “IRCAM Forumnet | Orchids,” Accessed June 6, 2018 http://forumnet.ircam.fr/product/orchids-en/] 


Cuimhne: A structural and material 'mise-en-abyme'
In this section I will explore the development of the Cuimhne (Irish Gaelic for ‘memory’) miniatures and their relationship to an earlier work Broken Flames and Little Wind. To date, the piece has not been performed alone, but has been played as an integral part of the Mise en Abyme concert with the Nouvel Ensemble Contemporain. However, as a set of standalone works, its four successive movements detail distinct stages of a translation process born out of the data feedback loop that was discussed in Chapter 4.1. This section will illuminate the transformation of material, and how imprints or remnants carry forward in each movement. The emergent artefacts also bear the signature of the tools that are used and are suggestive of new stylistic directions.
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Figure 4.2
Artist, Chris Boyd processes a self-portrait through successive ‘art filters’ on the Dreamscope app. 
These still images are taken from his video blog and shown here in reverse order from top left. 
This image parallels a ‘mise-en-abyme’ processing of materials through digital media tools.[footnoteRef:45] [45:  Chris Boyd, “The Cradle of Algorithmic Paralysis [vlog fall] Humankind & the Algorithmic Gaze,” May 2, 2017, accessed May 16, 2018 https://youtu.be/ieKEgini1l0] 

Genesis from Broken Flames and Little Wind
In 2010 I wrote a short violin solo for Dr. Cavan Fyans’ PhD research project, performed by Clare Galway at the Sonic Arts Research Centre in Belfast, to aid his research into audience understanding of performance complexity in electroacoustic music.[footnoteRef:46] The piece was intended to incorporate a variety of extended techniques and ‘complexity’ in order to assess the audience’s interpretation of the skill level of the performer, in comparison to similar tests with performers using novel electroacoustic instruments. I decided to extend the work into a chamber piece entitled Broken Flames and Little Wind for clarinet, violin, violoncello and piano. [46:  A. C. Fyans, “Spectator Understanding of Performative Interaction: The influence of mental models and communities of practice on the perception and judgement of skill and error in electronic music performance ecologies,” (Ph. D. thesis, Sonic Arts Research Centre, Queen’s University Belfast, 2015).] 

The piece became something of a resource for me in the coming years, as I adapted the final section for a piano trio miniature (the first version to bear the name Cuimhne), made an electronica ‘remix’ of the studio recording for my I am Rhino and Ruin side-project, and also made my first experiment with resynthesizing the studio recording using Ableton’s Audio to MIDI conversion. The result of the latter experiment was a revised version of Broken Flames and Little Wind (2010, rev. 2014) with electronics, in which the fixed media was divided into short gestures which could be triggered by the performers in conjunction with their performance of the score to facilitate synchronisation. (see appendix). 
See Appendix 4‑1 Broken Flames and Little Wind revision
The process of programming different synthesizers with the same MIDI results suggested a multitude of different styles and possible performance outcomes that the same material could achieve, and I began to consider the exercise as one of sampling and remixing my own work. As I considered the myriad paths I could take with a work that was already in its fourth iteration, I began to see the potential of the translation process as a generative loop, and not merely one for creating electronic-acoustic associations.
These ‘copies of copies’ would inevitably share large amounts of DNA and form identifiable branching hierarchies in the first iterations. However, interconnectedness of these copies increases exponentially with each iteration and the structure quickly becomes non-hierarchical, rhizomatic, with no identifiable point of origin. The parallels between electronic sampling and remix practices and the interconnectivity of information is explored by composers Monty Adkins and Julio d’Escrivan in their joint paper ‘Geometries of Flight: remix as a nodal practice’. Here, the composers consider a remix to be a node on a rhizomatic cultural structure: 
‘Nodalism with its emphasis on interconnectedness seeks to understand phenomena through an understanding of the plurality of links or memes that link the artistic work under examination. Nodalism, memetics and the rhizomatic are all means of discussing a post-structuralistic aesthetic in which the line between the ‘original’ artwork and the one that use elements of pre-existing material is fragile.’[footnoteRef:47] [47:  Monty Adkins and Julio d'Escrivan, “Geometries of Flight: Remix as Nodal Practice.” In International Computer Music Conference Proceedings (Michigan Publishing, Ann Arbor, MI. 2013), 3.
] 


The practice of remixing and sampling my own music has enabled me to consider these network-like structures within my own body of work, which in turn helps me to handle the multiplicity of my influences. While the ‘ready-made’ objects that I use in my work are essentially transformed through the data feedback loop, they also maintain a sense of authorship and continuity in a practice which is largely guided by instinct.
See Appendix 4‑2 i am rhino and ruin EP - bflw (ft. Mercury Quartet).mp3
Networks of progressively-translated materials
The structure for Cuimhne could be described as a translation of material from one style into another, a sort-of intensification of the material’s ‘electronica-potential’. Using the final section of the original acoustic chamber version of Broken Flames and Little Wind I constructed a template of seven ensemble gestures, each around two bars long, marked A – G (see Fig 4.6). Played in sequence these fragments roughly corresponded to a direct reading of the final twelve bars of the original, in which I rewrote the bass clarinet line into the viola part as well as making some other minor edits. I arranged their corresponding MIDI fragments into Ableton’s clip launch view and created an ensemble from Reaktor’s FM, additive, subtractive, and monophonic sub-bass synths. I was then able to experiment with the material in loops, making use of Ableton’s quantization functions to search for inherent rhythms, grooves and phrasings that would have been otherwise unapparent. As I improvised with the phrasing, a larger, loop-based structure began to emerge, which I recorded into Ableton’s session view.
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Example 4.6
The template of scored gestures for Cuimhne I & II.
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Figure 4.3
The Ableton session view of the recorded improvisations with the synthesized MIDI fragments for Cuimhne I.
Once this sequence was complete I was able to flesh out the complete score using the gesture template. I repeated a similar process for what would become Cuimhne IV, this time directly incorporating drum samples processed through a buffer shuffler to create a glitched-electronica style and using side-chain compression techniques to create the signature ‘pumping’ sound associated with dance-orientated electronic music. I also used a combination of manual editing and Ableton’s quantize functions to create a stronger groove in each MIDI sample, compared with the relative freedom of the loops in Cuimhne II.
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Figure 4.4
The Ableton session view for Cuimhne IV. One can see increased repetition and quantization of the MIDI data from previous movements.
I experimented with IRCAM’s Orchids software to create the score for Cuimhne IV. I used this software on numerous occasions during the course of this doctoral study, however I often found that the numerous ‘notation solutions’ it provided for short audio samples were much too varied to be useful for my purposes. In some sense they were so varied so as to be ‘complete’ fragments of music already, and they did not allow me to interact in the same meaningful way as I could with those often ‘unintelligible’ results I got from opening dense MIDI in Sibelius (which I would have to explore and manipulate rigorously). I created interlocking, hocketing-string patterns from the results in Orchids, and combined these with piano arrangements of the LiveCHM results for the same fragments. From here, I was able to flesh out the complete movement in the same manner I had done for Cuimhne I/II.
While I had originally intended for Cuimhne III to be a scored and more intensely-looped version of the second movement (serving as a natural bridge to the fourth), its place in Mise en Abyme gave me the opportunity to introduce an element of improvisation into the movements. It would not only be a reflective bridge between the preceding and succeeding movements, but also between my work and that of Benoît Moreau (see Fig 3.9, the concert score for Mise en Abyme).
Table 4.1
The ‘progressively-translated’ materials in the different movements of Cuimhne.
	Title
	Notes on materials
	Notation

	Cuimhne I

	· Acoustic. 
· Gamelan/Bell percussion (played by Vln 2) imitates the electronic sounds to come in Movement 2.
	· Re-sequenced and expanded construction of the Broken Flames and Little Wind gesture template.

	Cuimhne II
	· Electroacoustic.
· Gamelan, bell-like percussion in electronics. Loose synchronisation between instruments and electronics. Violin 1 and Violoncello in duet. Violin 2 and Viola in duet.
	· Same score as Movement 1, now immersed in its own electronic ‘reflection'.

	Cuimhne III
	· Electroacoustic.
· Heavily articulated, percussive and glitched samples from Movement 4. 
· Combined with Vishnu in a similarly articulated style, and superimposed with Quatuor 4 (by Benoît Moreau).
	· No fixed notation. 
· Improvisation with constraints.

	Cuimhne IV
	· Electroacoustic.
· Strong grooves, quantized loops of electronics from Movement 2.
· Glitched-drums beats.
· Minimalist electronica style.
	· New template of fragments, translations of original template:
· String notation derived from analysis of Movement 2 electronics in IRCAM’s Orchids. 
· Piano notation derived from original MIDI fragments.



Unravel and Ruin: Remix and Glitch
Since 2014 I have been working with the Australian pianist, Dr. Zubin Kanga as a multimedia operator, sound diffusionist and electronics performer. In 2016 we worked together extensively on the European shows of his Cyborg Hand tour. He was inspired by the electronica influence of my side-project[footnoteRef:48] and in January 2017 Zubin commissioned me to write him a new piece that would incorporate these different styles. Unravel and Ruin dismantles the second movement of Maurice Ravel’s Sonatine (1905) for solo piano. The piece combines ‘warped’ samples of the acoustic piano, resynthesized MIDI taken from these analysed samples and also live processing of the acoustic piano in order to present an abstract ‘remix’ of the Ravel’s work that uses many of the tropes of ambient, IDM and glitch music.  [48:  I am Rhino and Ruin, http://www.iamrhinoandruin.bandcamp.com/] 

The specific request to write something that related to a particular style made me consider the multiplicity of my influences in a way that I had not previously considered to be within the scope of this portfolio. However, given that the data-feedback-loop model does not require specific parameters for the materials it handles I decided I could deal directly with a piece which has influenced me since my teenage years: the minuet movement of Ravel’s Sonatine. 
My original relationship to this piece was as a young pianist attempting to produce a faithful version of the score, but I had never presented this in a public performance. I felt approaching the piece as a ‘digital readymade’ would be a novel method of ‘remixing’ the work and making a statement about how I hear the music and its legacy for contemporary genres, as well as my own experience of private piano playing.
Composition process and notation strategies
I took my work with the LiveCHM function in a new direction when developing the notation for this piece, this time comparing the results of the translation process to the pre-existing score and harmonic framework and then dividing the score into ‘right’ notes and ‘wrong’ notes to explore the new characters introduced by the literal manner of spectral analysis. I employed the granular warping tools in Live’s sample editor to create glitch artefacts which I then used to create some of the rhythmic character of the piece. Finally, I was also interested in demonstrating the potential of using resynthesized MIDI (generated with the LiveCHM function) to create the illusion of a piano being processed in real-time when played synchronously (i.e. the composite sound of amplified piano and synchronised synthesis). 
The warp functions are granular synthesis tools used to adjust the rhythmic properties of audio clips, primarily used by DJs for adjusting the tempo of different tracks when creating a continuous mix. Here it is important to understand these different functions and how their ‘misuse’ affects the audio samples.
From the Live manual:
‘Granular re-synthesis achieves time compression and expansion by repeating and skipping over parts of the sample (the “grains“). The warp modes differ in the selection of grains, as well as in the details of overlapping and crossfading between grains. (…)
It’s also fun to “misuse“ these controls to achieve interesting artefacts instead of accurate stretching. 
[1] Beats Mode 
Beats Mode works best for material where rhythm is dominant (e.g., drum loops as well as most pieces of electronic dance music). The granulation process is optimized to preserve transients in the audio material. 
Use the Preserve control to preserve divisions in the sample as boundaries when warping. For the most accurate results, particularly with percussive material, choose Transients. This setting uses the positions of the analyzed (or user-created) transients to determine warping behavior. To preserve specific beat divisions regardless of the sample’s contents, choose one of the fixed note values. For some interesting rhythmic artifacts, choose large note values in conjunction with pitch transposition. 
The Transient Loop Mode chooser sets the looping properties for the clip’s transients:
[image: SamplerLoopNo.png]
Loop Off — Each segment of audio between transients plays to its end and then stops. Any remaining time between the end of a segment and the next transient will be silent. 
[image: SamplerLoopEnabled.png]
Loop Forward — Each segment of audio between transients plays to its end. Playback then jumps back to a zero-crossing near the middle of the segment and continues looping until the time when the next transient occurs. 
[image: SamplerLoopBack.png]
Loop Back-and-Forth — Each segment of audio between transients plays to its end. Playback then reverses until it reaches a zero-crossing near the middle of the segment, and then proceeds again towards the end of the segment. This pattern continues until the time when the next transient occurs. This mode, in conjunction with the Preserve Transients selection, can often result in very good quality at slower tempos. 
The Transient Envelope slider applies a volume fade to each segment of audio. At 100, there is no fade. At 0, each segment decays very quickly.’
The other Live ‘warping’ modes available (with condensed descriptions) are: 
[2] Tones Mode 
‘…for stretching material with a more or less clear pitch structure, such as vocals, monophonic instruments and basslines.’
[3] Texture Mode 
… for sound textures with an ambiguous pitch contour (e.g., polyphonic orchestral music, noise, atmospheric pads, etc.). 
[4] Re-Pitch Mode 
…adjusts the playback rate to create the desired amount of stretching.
[5] Complex Mode 
…designed to accommodate composite signals that combine the characteristics covered by other Warp Modes; it works well for warping entire songs, which usually contain beats, tones and textures. 
[6] Complex Pro Mode 
…a variation of the algorithm found in Complex mode.’[footnoteRef:49] [49:  Dennis DeSantis, Ian Gallagher, Kevin Haywood, Rose Knudsen, Gerhard Behles, Jakob Rang, Robert Henke, Torsten Slama Ableton “Reference Manual Version 9 2016”, accessed April 15, 2018, https://cdn-resources.ableton.com/80bA26cPQ1hEJDFjpUKntxfqdmG3ZykO/static/manual/pdf/L9Manual_EN.0f97a0bd6041.pdf] 

I took the first twelve bars of the Menuet and quantized the clip to a strict tempo of 120 quaver beats per minute, and then used the ‘beats warp mode’ to slow the clip to 20 quaver beats per minute. Essentially this process time-stretched the clip by a factor of six, and in doing so created a new dimension of rhythmically-driven glitches. I chose to preserve the transients in this process, so that each piano successive attack would seem to trigger a new set of glitches that are disconnected from the global tempo or metre. In this way, the piano attacks fall regularly (‘on the beat’) but the spaces between are injected with unique rhythmic glitches of various speeds.
[image: ]
Example 4.7
Bars 1- 12 of the Menuet movement from Sonatine.
In a method well-established by this stage of the doctoral project, I used the LiveCHM function to generate the MIDI equivalent of this recording and exported the results to Sibelius notation software. The initial notation that Sibelius offers is on a single treble clef, and it has often been part of the process to ‘unpick’ the results into something more intelligible across more staves and corresponding registers. For this piece I separated the notes onto four staves: the centre two for ‘right notes’ (from comparison with the original score/consistent with original pitches and harmony), and outer two for ‘glitched notes’ (artefacts from the conversion results that were inconsistent with the original harmony, arranged for left and right hands). 
[image: ]
Example 4.8
Section A of Unravel and Ruin. A glitched and stretched transformation of Bars 1 and 2 from Menuet movement from Sonatine.
I structured the piece with a simple introduction and epilogue around a centre piece of the ‘remixed’ Ravel material, and the trajectory of the centre piece is based on the idea that the glitches intensify and ‘consume’ the player and his gestures. I resynthesized the MIDI results using stock presets in Reaktor’s ‘Razor’ additive synthesizer and ‘Carbon 2’ subtractive synthesizer to add the sound qualities of pop-electronica music, and also added vinyl distortion effects to create the effect of listening to an old record.
Table 4.2
Structural overview of Unravel and Ruin.
	Section
	Introduction
	A
	B - D
	E - F
	G (outro)

	Bar numbers
	Unfixed bars until click (no numbers given)
	Bars 84 – 106 (numbers given for synchronisation with Live session)
	Bars 107 – 158
	Bars 159 – 187
	Bar 188 (repeating)

	Piano
	Only pitches given, open rhythms
	Four staves, ‘right’ notes and ‘glitch’ notes clearly separated, moderate glitching.
	Glitches intensifying
	Glitches intensifying further, moving to two stave notation, ‘taking over’
	As in introduction, more cyclical and fading

	Electronics
	Real-time granular processing, ‘vinyl-record’ effect
	fixed media: glitched piano part (bars 1 – 4)
	fixed media: glitched piano part, resynthesized piano part (bars 1 – 8), percussion sounds
	fixed media: glitched piano part,  (bars 8 – 12), percussion sounds
	Real-time granular processing, ‘vinyl-record’ effect, fixed media: glitched piano part (bars 1 – 4)



The Second Tear Says:
This piece was originally conceived for guitar and voice using a modified version of the electronics setup for Luigi Nono’s seminal work A Pierre. Dell'azzurro silenzio, inquietum (1985). It was premiered live in July 2015 and a studio recording was later released on the I am rhino and ruin EP in March 2016. It was then re-released on New Music::New Ireland 3 by the Contemporary Music Centre of Ireland in February 2018. In this section I will explore various performances and iterations of the piece, and the reinvention of existing materials.
Feedback networks: Expanding Luigi Nono’s a Pierre
In the spring of 2015, I was invited to perform Luigi Nono’s A Pierre for bass flute, double bass clarinet and live electronics with the London-based ExploreEnsemble. Having studied the original audio processing scheme by André Richard and consulted with engineers at Experimental studio de SWR in Freiburg, I decided to reconstruct the electronics in Ableton Live as opposed to Max MSP, in order to have more spontaneous control of the signal flow. I used a contact microphone, acoustic guitar and my own voice to test the system through improvisation. At this point my efforts to reconstruct the Nono system diverged from this new project as I began to expand the system to suit new melodic material generated. I added an additional (third) delay line (which fed back into the first) and adjusted various parameters, including the harmonisation intervals, filter colouration and feedback length of each delay line.
Below are the audio processing schemes of The Second Tear Says:, and Nono’s  A Pierre:
[image: ../../Desktop/a%20pierre%20setup%20scheme.png]
Figure 4.5
Original audio processing scheme for A Pierre.[footnoteRef:50] [50:  Luigi Nono, A Pierre. Dell’azurro Silenzio, Published score, (BMG Ricordi Music Publishing, 1996).] 

[image: ]
Figure 4.6
Adapted audio scheme for The Second Tear Says: (2015 version).

The feedback network in The Second Tear Says: is designed to expand the material exponentially, in an almost fractal manner, both forwards in time and outwards harmonically. Figures 4.9 – 4.11 demonstrate how the melodic material is ‘refracted’ into harmonic material in the first delay ‘chamber’ and then again in the third. Each replication of the material creates a unique colouration, and the interdependency of the different delay layers and their sensitivity to timbral qualities introduces an element of unpredictability to the network.
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Example 4.9
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Example 4.10

[image: ]
Example 4.11
I endeavoured to relate the sensitivity of the system by using contact microphones in live performances, both on the guitar and for my voice (placing them against my neck while vocalising), and then in the closing section of the piece where I placed them on my bare chest to pick up the sounds of my heart beat. The rough sounds of the contact microphones moving from surface to surface were included in both live setting and the studio recording, which I felt was a compelling gesture of intimacy.
Stepping into the work: Jacques Drouin's Le Paysagiste and developing performance setups
In early 2018 the Contemporary Music Centre of Ireland asked me to perform The Second Tear Says: for a CD launch event. As the piece was born out of an improvisation-process I had not notated the original performance and so I revisited the original performance recordings, videos that detailed the guitar retuning, samples of the melodic fragments, and began to reconstruct the original performance from these parts. During this period, I also came across Le Paysagiste (1976) by the Canadian artist, Jacques Drouin – a pinscreen animation in which ‘an artist who steps inside his painting and wanders about in a landscape peopled with symbols that trigger unexpected associations’[footnoteRef:51]. I was struck by parallels between Drouin’s narrative, the immersive process I was engaging in the rediscover my own work, and the essence of ‘mise-en-abyme’. [51:  “Mindscape,” In National Film Board of Canada website, December 2011, accessed June 18, 2018, https://www.nfb.ca/film/mindscape/] 

[image: ../../Desktop/le%20paysagiste.png]
Figure 4.7
A still image from Le Paysagiste by Jacques Drouin. 
The artist steps inside his own painting.
The original live performance of The Second Tear Says: had been rather sequential – guitar improvisations with melody, vocal improvisations with melody, heartbeats to fade. For this new performance I wanted to have rapid access to all of these sound types at each moment. However, I felt it was impractical to be able to rapidly switch between the various sources while managing the sensitivity of the contact microphones on each surface, and also play the guitar. I was pleased with the produced quality of sounds from the studio recording, and so I developed a bank of sounds that could be triggered with a Launchpad controller. I divided them into guitar sounds, vocal sounds, noise sounds, bass-beating sounds, and heart-beating sounds, and then tailored the length of each sample to 12 seconds (the length of each delay line). Sample triggering was immediate and not quantized to any global metre[footnoteRef:52] and so more complex and rhythmically free textures could be gradually built within the confines of fixed delay lengths. Of course, it was necessary to explore each sound and their combinations in great detail as I was now feeding the system with more ‘dense’ materials which would accumulate in each twelve-second iteration – for example, one ‘input’ typically takes approximately one minute to ‘clear out’ and comes back louder when it arrives in the third chamber than it appeared in the second. However, in feeding the delay network in this way I was able to respond to the chaos and unpredictability of the system while being able to take more creative risks than if I were occupied with playing the guitar.  [52:  This is essentially contrary to the manner in which Ableton Live’s clip view and Launchpad is intended to be used. It is intended for dance and electronic music in which various forms of rhythmic and phrasing alignment are essential, and so the program can compensate for trigger-timing ‘errors’.] 

I decided to use a small wooden box with a speaker inside, as a way of retaining the use of the contact microphone and its sensitivities, and also to create a new acoustic space in the live performance. The triggered samples in performance sound inside the box first, and then are fed into the feedback system through the contact microphone on the surface. By slowly opening and closing the box I was also able to create a live filtering effect similar to a ‘wah’ pedal. The effect of having a local, acoustic sound in a small space on stage, which is then ‘caught up’ in the main speakers in the first delay chamber is very similar to the effects of the live performance of Magna, where a concealed microphone amplified a resonating bell when it entered a certain local space of the stage.
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Figure 4.8
The most recent iteration of The Second Tear Says: live performance setup. 
Sounds are initially played through a tiny wooden box, before being echoed in successive ‘chambers’.
[image: ]
Figure 4.9
Updated audio schematic for The Second Tear Says: (2018 version).

In the live performance I used the events of the video rather like a musical score e.g. intensifying the granulations during the artist’s psychedelic visions, or introducing noise from the contact microphones during images of fire and chaos. This type of association with the video required me to develop a deep knowledge of the behaviour of the feedback system, and the development and interaction of samples through the various delay ‘chambers’. It is a dynamic improvisation that can never be repeated, but the specificity of the outcomes is such that it requires great control:
 “It is this kind of dynamism that I look for in music-making. I don’t mean ‘improvisation’ as a type of freedom from the constraints of notation but as an unpredictable quality within constraints in which one senses a mind-body intelligence in the responsiveness present in the total situation.”[footnoteRef:53] [53:  Liza Lim, “Intervention: Knots and other forms of Entanglement.” In E. Clarke, & M. Doffman (Eds.), Distributed Creativity: Collaboration and Improvisation in Contemporary Music (Studies in Musical Performance as Creative Practice) (Oxford University Press, 2008), 207 – 208.] 


Conclusions 
In this chapter I have presented works from the latter period of my doctoral project. These compositions have explored my expanding identity and practice as a composer through the use of digital media tools. I have detailed the development of the data-feedback-loop and its implementation across the works in this section. By approaching my own pre-existing work as a wealth of bank of ‘found objects’ I have been able to use the outlined forms of digital translation to create new artefacts and objects for manipulation. I have fully developed a system of deriving notations when necessary and used these systems to further illuminate the process of translation and relationship between old and new objects. I have found new paradigms for analysing my music, which address the multiplicities of my interests and influences. The ‘mise-en-abyme’ has found further expression through these processes, as I have sought to found ways to immerse materials in themselves. 




1. Summary and continuing practice
This doctoral project began with a focus on interdisciplinary art forms and collaborative practice. The early pieces in the portfolio sought to find a synergy between theatre, visual arts, installation practice and contemporary electronic music. The purpose of these modern gesamtkunstwerks was intended to place the audience at the centre of an illusory spectacle and address their experience of the work as directly as possible. Collaborative projects were established and enriched by their interdisciplinarity, offering further insight into how to the audience’s powers of attention can be captured from multiple perspectives. In fact, where some of the collaborative ventures fell short in the early projects this led me to devise my own spectrally-derivative notational systems that were subsequently developed throughout the entirety of this doctoral project. The phenomenology of musical experience was explored through the research of immersive environments and conditions in performance space, using acoustic, electroacoustic and theatrical means. This was further complimented by specific musical devices designed to enhance the audience’s powers of attention and active engagement with the musical experience, even within more traditional concert settings.  
Different forms of collaborative practice were undertaken and analysed regarding the ‘intensity’ of those engagements. Through the paradigm of ‘collaborative intensity’, my role as an author was questioned and developed, as well as the material impact on the performances themselves (i.e. the impact on instrumental forces used, presence of digital media, forms of notation employed). My own role as a composer-performer was explored, as was the usefulness of new terminology to describe the myriad activities of contemporary ‘digital musicians’. Systems of translating digital media into various forms were consolidated in the data feedback-loop-model, whose myriad points of entry encapsulates a diverse practice that involves improvisation, studio composition, remixing and sampling, as well as many other applications in non-audio-based media. 
In essence this portfolio and the accompanying thesis commentary reflect a desired ideal to create the materials for music as intuitively as possible, and then arrange these materials in a laboratory scenario in which insight into the audience’s phenomenological perspective can be assessed. In some instances, this involved making practical compromises or availing of resources that will not be available again in the future, and in doing so further efforts will be needed to update these early works (e.g. a possible live video component for London 1:14 to replace fixed media). I have included newly constructed Max patches in this doctoral portfolio, where some pieces had previously used the Ableton Live sessions that I had created in the studio-composition setting. This will facilitate the integration of more audio-visual elements, which have become increasingly commonplace in more recent works.
The evolution of the works in this portfolio demonstrates the conceptual unpinning of this doctoral project. Their potential for transformation in the data-feedback-loop has more recently aided me in producing music quite outside of the ‘contemporary classical’ sphere, and this expansion outside of genres and disciplines is likely to continue in the future. As one follows the generation and transformation of material and ideas, all the while balancing subconscious instinct and considered reflection, the process of ‘mise-en-abyme’ becomes an excellent expression of what any path of practise-led artistic research should be. 
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Title of Piece Instrumentation and Media Concert Setting
Fixed score 



(yes/no)
Notes on scoring and performance Duration (minutes)



Collaborative category' 
(Hayden-Windsor model)



Collaborative 'intensity' 
(scale of 1-5)



London 1:14 Piano
Sound design
Multiple video projections 
Lighting



Audience moving between different 
performance spaces. 
Seating arranged so that audience face 
projections, the soloist on stage and each 
other equally. 
Exploring Brechtian 'distancing effect' 
(verfremdungseffekt).



Yes Fragmented but relatively fixed score with scope 
for improvisation, using spatial notation and 
temporal alignment with spectrograph.



c. 17' Interactive 2



Dalston Bunker Automated electronics
Live electronics



Performed in a underground WWII bunker.
Mixture of automated installation and live 
electronic performance



No No score. Performed with Wiimotes, USB Midi 
controllers and Ableton Live session.



7' 
(not including 
installation)



Directive 1



Scáth Saxophone sextet Performed in an 'architecture installation' 
with a mobile audience.
Players surrounding the audience and moving 
though them. 
Site-specific and co-ordinated with lighting 
design.



Yes Freedom to choose rhythms within certain 
parameters and given pitches.



6'30" Directive 2



Transience Piano(s)
Automated electronics
Live electronics



Traditional concert setting (two pianos used 
in premiere, however could be adapted for 
one).



Yes Standard, largely non-syncronous with sound 
design.



8' Directive 2



Magna Handbells
Fixed sound design
Live electronics



Audience are called into performance space 
by the performer (concert opening).



Yes* *Original performance was entirely improvised 
with live electronics but a score has been 
developed for future performances.



c. 8' Directive 1



[le socrú] Violin
Live electronics



Traditional concert setting. Yes Standard. 8'30" Directive 1



Hommage without 
permission



Prepared piano
Live electronics
Video projections



Traditional concert setting with video 
projections.



No A devised-work/improvisation. An instructional 
score was developed for this commentary thesis 
which is not used in performance.



c. 12'+ 
(Full LP is 35')



Collaborative 5



(W)Edge Piano trio
Live electronics



Traditional concert setting. 
Video projections of James Turrell's 
'Wedgeworks' were used in premiere 
performance.



Yes Standard. c. 15' Directive 1



The Second Tear Says: Acoustic guitar
Voice
Contact microphone
Live electronics



Traditional concert setting (with optional 
video projections).



No Improvisation with melodic fragments and sound 
effects. A new adaptation functions as a new live 
soundtrack to Le Paysagiste , entirely for live 
electronics with video projections.



c. 7'30" Directive 1



Cuimhne** Piano quintet
Fixed sound design



Cuimhne forms part of the 'Mise en Abyme' 
concert structure and has not been 
performed separately. 
See below.



Yes Cuimhne I, II and IV have fixed scores. Cuimhne III 
is an improvised section for live electronics and 
piano.



c. 16' Directive 2



Mise en Abyme** Combinations of:
Piano quintet
Fixed sound design
Live electronics
Video projections
Lighting



The front of the stage is divided from the 
audience space by a very large translucent 
screen. 
Video projections are made onto the surface 
to produce a variety of animated holographic 
and ambient effects.



Yes A modular 'concert-score' was devised to create a 
continous flow of fixed works and improvisations, 
often superimposed, of various works by myself 
and Benoit Moreau. The score also includes details 
of cues for video projections, controlled by a Max 
patch.



c. 45' Interactive 5



Unravel and Ruin Piano
Fixed sound design
Live electronics



Traditional concert setting. Yes Standard, with some elements of rhythmic 
freedom.



c. 6' Directive 2










Title of Piece Instrumentation and Media Concert Setting

Fixed score 

(yes/no)

Notes on scoring and performance Duration (minutes)

Collaborative category' 

(Hayden-Windsor model)

Collaborative 'intensity' 

(scale of 1-5)

London 1:14 Piano

Sound design

Multiple video projections 

Lighting

Audience moving between different 

performance spaces. 

Seating arranged so that audience face 

projections, the soloist on stage and each 

other equally. 

Exploring Brechtian 'distancing effect' 

(verfremdungseffekt).

Yes Fragmented but relatively fixed score with scope 

for improvisation, using spatial notation and 

temporal alignment with spectrograph.

c. 17' Interactive 2

Dalston Bunker Automated electronics

Live electronics

Performed in a underground WWII bunker.

Mixture of automated installation and live 

electronic performance

No No score. Performed with Wiimotes, USB Midi 

controllers and Ableton Live session.

7' 

(not including 

installation)

Directive 1

Scáth Saxophone sextet Performed in an 'architecture installation' 

with a mobile audience.

Players surrounding the audience and moving 

though them. 

Site-specific and co-ordinated with lighting 

design.

Yes Freedom to choose rhythms within certain 

parameters and given pitches.

6'30" Directive 2

Transience Piano(s)

Automated electronics

Live electronics

Traditional concert setting (two pianos used 

in premiere, however could be adapted for 

one).

Yes Standard, largely non-syncronous with sound 

design.

8' Directive 2

Magna Handbells

Fixed sound design

Live electronics

Audience are called into performance space 

by the performer (concert opening).

Yes* *Original performance was entirely improvised 

with live electronics but a score has been 

developed for future performances.

c. 8' Directive 1

[le socrú] Violin

Live electronics

Traditional concert setting. Yes Standard. 8'30" Directive 1

Hommage without 

permission

Prepared piano

Live electronics

Video projections

Traditional concert setting with video 

projections.

No A devised-work/improvisation. An instructional 

score was developed for this commentary thesis 

which is not used in performance.

c. 12'+ 

(Full LP is 35')

Collaborative 5

(W)Edge Piano trio

Live electronics

Traditional concert setting. 

Video projections of James Turrell's 

'Wedgeworks' were used in premiere 

performance.

Yes Standard. c. 15' Directive 1

The Second Tear Says:Acoustic guitar

Voice

Contact microphone

Live electronics

Traditional concert setting (with optional 

video projections).

No Improvisation with melodic fragments and sound 

effects. A new adaptation functions as a new live 

soundtrack to Le Paysagiste, entirely for live 

electronics with video projections.

c. 7'30" Directive 1

Cuimhne** Piano quintet

Fixed sound design

Cuimhne forms part of the 'Mise en Abyme' 

concert structure and has not been 

performed separately. 

See below.

Yes Cuimhne I, II and IV have fixed scores. Cuimhne III 

is an improvised section for live electronics and 

piano.

c. 16' Directive  2

Mise en Abyme** Combinations of:

Piano quintet

Fixed sound design

Live electronics

Video projections

Lighting

The front of the stage is divided from the 

audience space by a very large translucent 

screen. 

Video projections are made onto the surface 

to produce a variety of animated holographic 

and ambient effects.

Yes A modular 'concert-score' was devised to create a 

continous flow of fixed works and improvisations, 

often superimposed, of various works by myself 

and Benoit Moreau. The score also includes details 

of cues for video projections, controlled by a Max 

patch.

c. 45' Interactive 5

Unravel and Ruin Piano

Fixed sound design

Live electronics

Traditional concert setting. Yes Standard, with some elements of rhythmic 

freedom.

c. 6' Directive 2
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