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‘A master class in understanding the use of production technology as an arena of musical practice.
In this fascinating and highly accessible account, Thomas Brett proves his skills not just as
a music maker, but also as a critical thinker on the subject of music production as a cultural
space. He experiments and samples widely. He blends. He makes forays into different disciplines
his own, creating an ongoing series of metaphors that repeatedly deliver insights into music
production as a field. More than simply offering a masterful introduction to production technology,
Brett teaches us to consider its sociological context and cultural resonances. His notion of the
producer-fan helps us rethink the out-dated dichotomy that artificially separates fans from music
makers, when we know those roles can and do overlap.
You could not ask for a better guide on your quest to fully understand the craft.’
Mark Duffett, University of Chester
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Introduction

Electronic music production as infinite game

Picture an electronic music producer at work. S/he sits with headphones on, facing the glow of a
computer screen, a hand on the trackpad, pointing and clicking, drawing in notes, dragging parts
around, making adjustments inside music software, listening to what happens. Working with
synthesis and samples, beats and rhythms, textures, soundscapes, and ambiances, s/he’s building
a track of shape-shifting sonics whose virtual world of timbres and relations goes beyond the
acoustic. The producer is in Accra or Berlin, Chile or Toronto, designing sounds by collaborat-
ing with his/her tools, shaping the music, and evolving perception. The track could be pop or hip
hop, floating ambient or kinetic bass, but making it—producing it—is an experimental, future-
oriented process that takes risks, that runs counter to convention (Demers, 2010: 7). This is the
producer’s Quest: to create sounds, structures, and feelings that have never been configured this
way before.

This book is about the craft of electronic music production and how producers think about
it. Its impetus is my own curiosity about how other producers approach production. The chap-
ters herein offer reflections on practitioners’ experiences, configuring a mix of history, how-to
guide, auto-ethnography, and idea sampling from a broad span of practices about the dynamics
of invention and artistry in electronic music production. The book explores the uncertainties and
discoveries of the production process, particularly as it relates to using DAW (digital audio work-
station) software, the most significant development in music production since the invention of
tape recording in the 1930s. DAWs such as Live, Logic, Cubase, FL Studio, Pro Tools, Reason,
BitWig, Reaper, and others turn computers into studios, open up production to an ever-growing
community of practitioners, and give musicians a dynamic meta-tool with which to compose. It
is within this context that I explore electronic music production by considering the interactions
between producers’ thinking, their tools, their workflows for using these tools, and the music that
results. From sound design to improvising, from editing to arranging and mixing, the craft of
production lives in the production process itself.

Producing electronic music is open-ended—a kind of infinite game that is seemingly without
end. The reason for this is that, at any point in the process of making a track, there is so much a
producer can do. Whether recording audio, synthesizing sounds, sequencing a groove, or chop-
ping samples, the producer has options upon options as to what’s next. This open-endedness
sometimes creates a sense that one’s music will never have definitive point of being finished. In
the DAW, a track is an elastic composition in flux, always one mouse click away from a variation
or a reworking, as fungible as our understanding of its potential to become something else. It is
for this reason that the perceptual aspect of production is key: the shape our music takes is inex-
tricably connected to what we notice and how we respond to that noticing. The craft of electronic
music production, then, is an experience that expands in proportion to our interaction with the
music in progress: the music takes form as we think through what to do (or not to do) next, react
to happy accidents, and deliberately refine its sounds. When you are producing, the uncertainties
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you encounter are your navigational system for figuring out where to go next. What's next? is the
most urgent question, a springboard for forward motion as you leap from how the music sounds
now to the future of what it might become.

A perception and decision-making Quest for tacit knowledge

Philosophically, this book is guided by three ideas. The first is that how you interact with, and
respond to, your musical system (a set of tools) shapes your music. How you produce is influ-
enced by your prior musical experience, your go-to sounds (whether you use presets, loops, or
make your own sounds), and the musical controllers such as keyboards or drum pads you use
to get ideas into the computer. But experience and equipment merely support the most incisive
tools you already possess: your perception and decision-making. Your perceptions shape how
you understand and interpret what you hear, and your decision-making builds on this awareness
to bring you to the next steps.

The book’s second contention is that music production is a discovery adventure or, more
grandly, a Quest, a word from the Latin verb quaerere which means “to ask, seek.” Your Quest
is a seeking to discover ways of producing that make sense of your experience and distill your
disparate influences and obsessions into your own sound. Producing music is a gradual process,
which means that a production workflow that creates meaningful sonic results that are authenti-
cally yours is earned through experience. For producer Prince Paul (Paul Edward Huston), pro-
duction is asking questions:

I think that’s the best thing in production when you ask yourself questions, “Can I make this
go backwards but only the snares go forward?” And then you start to find out the answers to
those questions and that, I think, enables greater production.

(Schmidt, 2003)

The book’s third contention, which may sound obvious to some readers, is that the craft of elec-
tronic music production is learned through practice. The producer learns from doing, and more
specifically, from iterations over time. It is from doing and iterating over time that I have learned
about a software’s functionalities and how to make sounds feel one way or another. What may
not be obvious is that it is only from practice that a producer acquires tacit knowledge. Tacit
means understood or implied without being stated, and tacit knowledge is knowledge we arrive
at from personal experience that is difficult to verbalize and explain. The concept was developed
by Michael Polyani, who summarizes it as “we can know more than we can tell” (Polyani, 1966:
4). This book tries to tell more than I know by gathering and amplifying the tacit knowledge that
guides the practices of electronic music producers.

Following Prince Paul, each time you produce you set up a feedback loop between the ques-
tions you ask about sound and the answers you receive in sound, in effect developing your tacit
knowledge. This book is neither a how-to book nor does it proscribe a one-approach-fits-all
way to electronic music production, because such an approach does not exist. Moreover, even
though there are many established methods for how to make already recognized sounds (e.g. lo-fi
drums, or supersaw leads), I urge you to think of your production Quest as a way to evolve your
own processes and workflows for creating sounds you would like to hear—or didn’t know you
wanted to hear until you heard them, just now. In this sense, The Creative Electronic Music
Producer takes a How about? approach. As we will learn in the chapters that follow, there are
so many ways a producer can move. Some producers build upon beats, some work with melo-
dies or drones, some create sample libraries that become music, some sound design as they go
along, some prefer hardware synthesizers, some sample from field recordings, and some do a bit
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of everything. But since no production approach is comprehensive and not all approaches may
speak to you, there is no reason to commit to a single way of working. A distinguishing quality of
attuned producers is that they are tacit knowledge-based “creative technicians” who build tracks
with whatever they have at hand, paying close attention and making careful decisions based upon
what they hear (Harding, 2020: 58). Paying close attention is key because it leads us to compel-
ling sounds and helps us decide where to take them next. In sum, electronic music production is a
call and response between you, the producer, and a set of tools you have configured as a musical
system. Production lives in the space between the music and our responding to its sounds. It lives
in the craft of uncovering in our tacit knowledge what we didn’t know we already know.

From outer inspiration to inner spur

I am neither a newcomer to electronic music production nor an especially advanced practitioner.
In 2020, I made a recording, Plentitudes, for marimba and electronic sounds. I had made other
recordings before this one, but this project was more involved, combining my marimba playing
with beats, melodies, bass lines, and processing. I took notes on my workflow and insights, my
mistakes and frustrations, and these notes were a starting point for the topics explored in this
book. As the music took shape, I wanted to connect my project with the practices of other elec-
tronic music producers by trying to understand the structure of their experience. I was interested
in learning about how other producers arrive at what they know, how they apply that knowledge
in their production work, and the dynamic relationship between their knowing and their sounds.

Like many producers, I am continually listening to the music of others and wondering how
and why they made it sound the way it does. Interesting and enchanting sounds motivate me,
and I have my antennae out for production concepts, tips, and hacks I might learn from. I read
interviews, watch production tutorials on YouTube (more about which in this book’s Interlude),
browse gear reviews and discussion threads, and sometimes even read software manuals. This
information about music production culture as a field of practice offers a sense of how others
work and what is possible to do with production tools. We can call this outer inspiration, a tun-
ing into a broader music electronic production community’s co-evolution with innovations in
technology, fashions of musical style, and producers’ responding to these shifts in their practices.
But understanding how others work is only part of acquiring tacit knowledge about production.!
The other part is discovering and refining one’s own production workflows. We can call this inner
spur. Compressed to its essentials, the inner spur of production has three components: make
music, learn from your making (especially from your mistakes), and iterate (repeat) the process.
Think of your producing as a complex system that creates feedback loops between the sounds
you make and how you respond to them. In this book, then, I urge producers to consider the pos-
sibility that more than specific concepts, tips, or hacks, the feedback loops you create yourself
are the engines of your producing. Feedback loops are learning machines we devise that spur us
towards insights. Which brings us to the topic of creativity.

Creativity, the experimentalist’s mindset, and making many
small mistakes

Creativity—"the generation of high-quality, original, and elegant solutions to complex, novel,
ill-defined problems” (Mumford et al., 2012)—is a fundamental tone running through this book.
The word is often used to describe using imagination or original ideas to produce something
beautiful or innovative or of value like a piece of music, a dance, a theorem, a novel, a sculpture
(cf. Boden, 2004: 1). As listeners and fans of electronic music production, we find a track creative
when we notice its sounds doing things that haven’t been done quite like this before. We hear
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new timbral, rthythmic, or melodic worlds; a spin on a musical style that is some way unique; or
we hear a producer approaching familiar sounds from new angles to create an unusual beauty or
unexpected feeling. We might say that producers think about creativity insofar as they seek the
original and unconventional over what has already been done, continually refining their craft in
pursuit of new sounds.

It is commonplace to understand creativity in terms of expression, because our made things
have an expressive form or intent. But, as I hope to show, we might also understand creativity as
a way of responding to a situation that has already been set in motion. In fact, for many produc-
ers, creativity is an approach to practice that engages with complexity and welcomes surprise
moments. In electronic music production, creativity happens in the interaction between the pro-
ducer and the musical system in which s/he works. The components of a musical system differ
for each producer, but ideally, the system has the potential for some degree of complexity and
nonlinearity, meaning that it can generate outputs different from, and greater than, its inputs.
Like a microphone placed in front of an amplifier that generates a screeching feedback tone,
a complex system connects a producer’s workflow and its resulting sounds in feedback loops
that can cascade in nonlinear ways over time. Just as the tone is picked up by the microphone
and amplified back into it, feedback loops carry a producer around and around the circuit of a
system. By trying things out, making small changes, swapping sounds, routing in effects, and so
on, any one of a producer’s creative decisions can have huge output implications. As complex-
ity theorist Donella H. Meadows notes, “complex and delightful patterns can evolve from quite
simple sets of rules” (Meadows, 2008: 159). From a complexity perspective then, producing
electronic music is a way of responding to nonlinear, turbulent, and dynamic processes never
entirely under the producer’s control. As we will learn in Chapter 2, the DAW or any other con-
figuration of technologies used as a musical system is a powerful tool for production discoveries
through complexity.

This book reframes conventional thinking about creativity in electronic music production
and its implications for how we work, drawing on insights from producers as well as the work
of practitioners outside of the musical realm.? Perhaps its most vital production insight is that
creativity does not emerge from random anywheres, but from a system in which it can flourish.
Producers arrive at such systems through experimentation, random discoveries, and iteration.
As we adopt the mindset that creativity in production is not inspiration per se, but experimenta-
tion and discovery, not waiting for good ideas to appear but instead playing with whatever one
has (a sound, a pattern, a sample, a parameter, a malfunction), we position ourselves to discover
novel ways of combining and transforming our materials to make new sounds. Adopting an
experimentalist’s tinkering and iterative mindset, we notice creative moments emerging almost
as if by their own powers—as a by-product of our having spent time trying things out. Whether
you are new to electronic music production or an experienced practitioner, give yourself permis-
sion to continually experiment, repeatedly make many small mistakes, and disrupt your habitual
ways of working.?

Three aims

In the chapters that follow I interweave my work on Plentitudes with the history of electronic
music production and the practices of other producers whose sounds, approaches, ideas, and
sense of adventure have inspired me. (Examples of their music are provided in this book’s Sug-
gested Listening.) The chapters are roughly chronological, each one considering a different facet
of producing electronic music: setting up a musical system, choosing sounds, improvising and
recording ideas, rthythm programming, disruption, editing, arranging, and mixing. While these
production tasks are not necessarily distinct—in practice they often overlap and can happen in
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any order—by treating them separately I hope to convey the essentials of their workflows, guid-
ing concepts, and links to broader themes in the history of music production. In sum, I have three
aims:

1 to suggest ways of thinking holistically about creativity in electronic music production as
a complex and dynamic system by describing the open-ended, ever-changing encounter
between the music producer and sound’s enchanting landscape of possibilities

2 to distill lessons from experiences of adventure, uncertainty, serendipity, complexity, and
feedback loops that arise when producing electronic music

3 tosuggest ways of moving production forward through iterative, trial and error-based tinker-
ing, improvising, exploring, recombining, and transforming

Think of this book as a mixing console through which to combine ideas about electronic music
production. Think of its chapters as channel faders and effects send knobs on a mixing con-
sole, with each fader on the console raising the volume on a different theme of the text, each
knob routing these themes to the thoughts of other producers and back again, and blending this
shared tacit knowledge about production into a composite mix. Like a reverb+delay+distortion
chain of effects processing a sound, The Creative Electronic Music Producer routes sounds into
words, listens for ghost notes and reverb tails, and explains production processes as circuits of
understanding.

Chapter outline

This book’s chapters combine a mix of reflections, examples, and case studies to consider the
practice of electronic music production through a series of related topics. Chapter 1 works back-
wards from our current production moment to trace a brief history of audio production in which
I explore the figure of the music producer, the studio as compositional tool concept, and the
advent of MIDI, digital sampling, and the DAW. A case study on Ableton Live, the most influ-
ential DAW of the past two decades, explains how the software encourages an experimentalist
mindset in electronic music production. The chapter concludes with a brief discussion of basic
DAW topology and concepts to orient the novice producer.

Chapter 2 explains the importance of configuring complex musical systems and workflows for
interacting with them. I provide numerous examples of such systems, with a case study on Brian
Eno’s early systems of sonic treatments and generative loop machines. The chapter concludes
with suggestions for setting up a music production system, controllers, templates and sound sets,
and how to begin the process.

Chapter 3 considers the beginnings of a production project. I connect my experience working
on Plentitudes with insights from other composers and producers, describing broad concepts to
consider when starting a project that help the producer interact with a musical system. The con-
cepts are: devising the appropriate system for a musical gesture, discovering the dialectics among
our ideas and our musical system and how they “talk” to one another, focusing on a small thing
to discover everything musical in it, production placeholders and through-lines, finding permuta-
tions and combinations of a limited sound set to create series of variations, and letting tools and
their workflows guide and outsource creativity. I also consider how improvisation shapes many
facets of production: finding interesting sounds, happening upon accidental counterpoint, being
lost and getting un-lost, using call and response, emulating the sound of a virtual band, and cap-
turing maximum musicality. I conclude by discussing the importance of mindset, the value of
seeking out the unusual to allow for interesting production discoveries, and steps for resisting the
musically predicable.
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Chapter 4 examines presets and sound design in electronic music production. I trace a history
of preset sounds from the one-touch rhythms on home organs, 1980s synthesizer patches, to
today’s VST plug-ins, sample packs, and production “composing kits,” with a case study on Spit-
fire Audio’s Composer Toolkits. Building upon my experience designing sounds to accompany
my marimba playing, I consider how producers negotiate limited sound sets, production discon-
nects, the 80% lesson, synthesis thinking, the acoustic sound ideal, and sonic uncanny valleys. In
sum, despite the plethora of sounds available to producers today, designing one’s own sounds is
the surest path to finding one’s own production voice.

Interlude: YouTube electronic music tutorials considers representations of electronic music
production and fandom in online video tutorials. First I explain the role fandom plays in elec-
tronic music production, focusing on the specialized activity of producer-fans who are ama-
teur producers themselves. Some of these producer-fans create production tutorials, while others
watch the tutorials and leave comments. This fan activity offer us a way to assess how knowledge
about music production is conveyed and consumed. Next I turn to five production tutorial exam-
ples from the YouTube channels of Tom Cosm, Andrew Huang, Bill Day (Mr. Bill), Joel Zim-
merman (deadmau5), and Christian Valentin Brunn (Virtual Riot). These videos offer aspiring
producers a plethora of ideas about techniques and workflows for sound design, such as Brunn’s
six production concepts: Create the MIDI part first, Wet and dry contrast, Layering, Layers of
rhythmic movement, Random-sounding parts, and Make boring sounds more interesting. In sum,
producers’ workflows, techniques, commentary, and choice of sounds give us a sense of tacit
production knowledge in action, inspiring us on our own production Quests.

Chapter 5 traces a history of rhythm programming, one of the most intricate and impactful
components of electronic music production. The chapter explores how producers from the 1980s
onwards used drum machines, pad-based Grid controllers, and then DAWSs to program rhythms.
I show how producers’ encounters with these technologies shaped how they think about rhythm
and beat construction. Next I discuss the anatomy of rhythmic grooves as constructions with a
limited set of sounds in tension and opposition that develop over time, and offer five rhythm pro-
gramming examples. I conclude with five general rhythmic principles applicable to any musical
context: play grooves, layer thythmic parts, go beyond drum fills and short-term phrasing, think
in timelines and pulsation, and edit sounds and rhythms.

Chapter 6 examines moments of disruption in the music production process that can change
the direction of a track-in-progress. I explore the implications of disruption in the form of lin-
ear and nonlinear ways of working, creating variations from a single sound, reincorporating
mistakes, applying effects in layers, and musical transitions. Two case studies, on the musics of
producers Sam Barker and Lorenzo Senni, consider the disruptive techniques of muting four-on-
the-floor beats and isolating build-ups. I argue that disruption requires the producer to subvert
a workflow, question methods, deconstruct or distort too-clean or otherwise predictable sounds,
re-pitch and re-arrange sounds, or apply some other form of change.

Chapter 7 examines the craft of editing. As the alteration of sounds after their initial record-
ing, sequencing, or sound design, editing is the primary axis of producing electronic music dis-
persed along every stage of making a track. Building upon online fan discussion about the editing
prowess of producer David Tipper (Tipper), I consider editing from several perspectives: the
zoomed-in view in a DAW, as a meta-tool, as performance, as a way to develop phrasing, and as
a balancing of repetition with variation. I conclude by elaborating on producer Mr. Bill’s idea of
editing as a game of amounts.

Chapter 8 examines arranging and mixing, which comprise the organization of a track into its
final linear sequence and sonic balance. In Part 1, I build on two examples drawn from producer-
fan discussions on Reddit and Twitter to explore contrasting approaches to arranging: timed/
measured sections versus organized tapestries of parts. Next I consider the cons and pros of
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viewing the arrangement as a linear timeline in the DAW, producer Kara-Lis Coverdale’s idea
of arrangements as expressions of narrative and complexity, and producer TJ Hertz (Objekt)’s
idea of arrangements as by-products of effective automation of parts, transitions, and effects fills.
The section concludes with a case study on Autechre’s “bladelores”, a 2013 track that exemplifies
arrangement as an ever-changing process unto itself. In Part 2, I consider mixing in production as
a kind of perceptual conjuring that creates enchantment. I present a mixing checklist for hearing
the music’s unfolding as a sonic landscape that balances four dimensions: stereo field, frequency
spectrum, front to back depth, and movement of these dimensions over time. Next I consider les-
sons from mixing on headphones, the difficulty of balancing “objective” listening with subjective
experience, the power of muting and reducing sounds, and how a mix compresses the time of
its making. I conclude with six general arranging and mixing concepts relevant to any musical
context: contrast, compensations, musical lines, surprise, efficiency, and accumulations.

The concluding chapter brings together the book’s broad themes into a final mix. I build on
producer Amon Tobin’s concept of pushing forward to describe the urgency of hearing beyond
the particularities of our musical systems to learning how to think with, and through, them.
I begin with four lessons from the feedback loop of production: make many small errors through
experimentation, work on the most problematic thing, take note of what you are doing, and let
your changing perception of your work feed back into your process. Next I propose seven prin-
ciples by which to push forward one’s productions: play and capture, develop the simple into the
complex, notice and keep going, refine, reduce and arrange, assess quality, and take your time.
I conclude by considering types of failure and how to curate authenticity.

I hope that in this book’s gleanings on creativity in electronic music production you will find
resonant ideas you can use on your own production Quest. Let’s begin.

Notes

1 In an essay about advanced competency as a form of magic, the blogger autotranslucence suggests we
absorb “the alien mental models” of other artists: “When you are attempting to learn implicit knowledge
that by definition you don’t understand, it is important to have a bunch of examples in front of you to feed
your brain’s pattern-recognition systems” (autotranslucence, 2018).

2 Practitioners including architects, chefs, filmmakers, cartoonists, computer programmers, neuroscien-
tists, mathematicians, inventors, and high-wire walkers. Insights abound in Leski (2015), Adria (2010),
Catmull (2014), Lynch (2007), Snider (2017), Kocienda (2018), Eagleman and Brandt (2017), du Sautoy
(2020), Taleb (2014), Rubik (2020), and Petit (2015).

3 As you experiment, make mistakes, and disrupt yourself, you can also take notes on your production
practice to understand what is working and what isn’t. Like your production practice, your notes will cre-
ate their own feedback loop over time to steer you in a direction you want to go. In appendix to his 1959
book, The Sociological Imagination, C. Wright Mills explains the value of keeping a journal to capture
any “fringe thoughts” to lay the groundwork for “systematic reflection” on one’s work (Mills, 2000: 196).



1 Electronic music production, the
producer, and the enchanted DAW

Introduction: Four Tet’s studio

On Twitter in 2017, the producer Kieran Hebden (Four Tet) shared a photo of his studio, which
consisted of a laptop computer, the DAW software Ableton Live, a small MIDI keyboard, an
audio interface, and a set of monitors. “This is where I recorded and mixed the album and all the
gear [ used,” he wrote. Hebden’s photo and caption quickly became a meme that inspired humor-
ous responses on Twitter from fellow producers who responded in turn with their own photos of
fictitious home studios, some of which featured conspicuously dated technologies, such as 1980s
mobile phones and video game consoles (Wilson, 2017).

It was unclear from these responses whether or not musicians were teasing Hebden; after all,
publicizing one’s minimalist studio setup could be interpreted as a humble brag about one’s
advanced production skills. But perhaps Hebden was simply showing the production community
how little one requires to make music “in the box” of software. The photo captured the intersec-
tion of a minimum of gear with a quaint domesticity: the entire studio fit onto a small table, and
a window behind it framed a forest setting outside. Intended or not, here was a reminder of the
compactness and power of a 21st-century electronic music studio.

In this chapter, I work backwards from Hebden’s studio to explore how we arrived at our
current moment in electronic music production. I begin by tracing a brief history of music pro-
duction, the figure of the music producer, and three digital technologies—sampling, MIDI, and
DAW software—that remain fundamental to electronic music production today. Next, I consider
Ableton Live, the popular DAW whose design and capabilities are a paradigmatic example of
software as a “laboratory” in which to work with sound. I conclude by explaining the DAW’s
basic topology and concepts: arrangement and clip views, the mixer, audio recording and MIDI
sequencing, signal routing and effects processing, automation, and mixing.

A brief history of music production and the producer

In our era when producers produce on laptop computers, it is easy to forget that the production
process was not always so streamlined and accessible. Recording once required bulky equip-
ment and technicians trained to operate it, and over the past hundred years or so, the evolu-
tion of record production and its technologies is a chronicle of ever-increasing fidelity and
control over sound. In the early 20th century, recordings were always live recordings. Making
a record required ensembles of musicians to be positioned around a mechanical recording
device that captured their collective sound via a large conical horn and physically inscribed
its vibrations onto a rotating wax disc. For a lead singer or instrumental soloist to be heard,
they had to be positioned closest to the device so that their sound was recorded louder than
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the rest of the ensemble. Even with such proximal adjustments, the sound quality of early
ragtime and jazz mono recordings, for instance, was an indistinct mid-range mush lacking
clarity and depth.!

With the development of electronic microphones, signal amplifiers, and recorders in the mid-
1920s, the frequency range of recordings greatly improved, and by the 1940s, magnetic tape
recording, developed by the AEG company in Germany, introduced another leap in sound fidelity
and led to the first stereo recordings. Tape’s ease of editing, which had been impossible with disc
recording, led to its quick adoption by radio and the music industry in the United States. Within a
few years, components of tape-based audio production had evolved, which remain fundamental
today, including: overdubbing and editing, “stereo (since the fifties) and front/back placement,
refinement of sounds relative to each other by means of equalization, augmentation with effects,
and dynamic control” (Burgess, 2014: 112).

Music production is an omnidirectional and comprehensive way of making music. Produc-
tion, notes audio production historian Richard Burgess, “fuses the composition, arrangement,
orchestration, interpretation, improvisations, timbral qualities, and performance or performances
into an immutable sonic whole” (Burgess, 2014: 1). The architect of this fusion is the producer,
a person with “a specific set of musical competencies pertaining to the production of a record”
(Shelvock, 2020: 3). The producer figure extends back at least to the work of Les Paul, an Ameri-
can guitarist and recording enthusiast who pioneered various tape recording techniques in the
1940s and 50s, such as sound on sound, building layered textures using two tape machines, and
varispeed, using a sound recorded at half speed then playing it back at regular speed to produce a
higher pitch (Burgess, 2014: 51). Paul’s experimental, one-man band approach created a template
for the producer’s craft, and his widely adopted production methods became a toolkit with which
to explore “a gradational compositional approach” to recording (ibid.: 54). As heard on songs
such as “How High The Moon”, a 1951 track which featured overdubbed tracks of guitar, bass,
and singing, Paul’s multi-track techniques, notes Burgess,

disengaged production from real time, teased apart its component strands, and approached
it as an incremental composition in sound, conflating it with the songwriting, arranging,
orchestration, performance, and technical elements.

(Burgess, 2014: 51)

Paul’s approach to music production as an incremental composition in sound is fundamental
because it showed in practice what Burgess identifies as “a magnitudinous expansion of agency
by which producers could influence the musical and sonic outcome” of a recording (ibid.: 1). In
this way, Paul’s tracks presaged and influenced the elaborate multi-track recordings of the Bea-
tles, the Beach Boys, and many other 1960s rock and pop bands. Multi-track recording put the
producer at the helm of the studio and created new musical possibilities via a mode of production
that effectively turned the recording engineer into a mixer who was fast becoming recognized as
“a musical creator of a new kind”” (Chanan, 1995: 270).

It was during this time that the producer became known as the person in charge of a recording’s
overall sound. An example is George Martin, the producer at Abbey Road studios who worked
with The Beatles. Martin drew on his experience recording and arranging classical music and
comedy albums to help The Beatles achieve unusual sounds in the studio. His creative contribu-
tions included arranging parts for string quartet, making tape loop collages, and devising unusual
miking and sound design techniques (with Abbey Road’s engineer, Geoff Emerick). Another pro-
ducer from this era is Phil Spector, who devised his “wall of sound” aesthetic by recording and
overdubbing large bands with multiple instruments doubling parts, and applying large amounts
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of echo to the result. This lush sound can be heard on The Ronettes’ 1963 track, “Be My Baby.”
Spector described his incremental-based aesthetic as important as the song itself:

I was looking for a sound . . . so strong that if the material was not the greatest, the sound
would carry the record. It was a case of augmenting, augmenting. It all fitted together like
ajigsaw.

(Buskin, 2007)

Beginning in the 1960s and paralleling the rise of the music producer, recording sessions
took place mostly in acoustically treated studios equipped with microphones for capturing
the sounds of musicians, a mixing console for recording them onto multi-track reel to reel
tape machines, and an array of hardware signal processing devices (e.g. compressors, plate
reverbs, distortion boxes) through which to alter the sounds either during or post-recording.
Within the studio space, there were clear demarcations among musicians, sound engineer, and
producer: musicians performed the music, while the engineer and producer decided how to
best record and mix the performance. But technological tinkering in the studio blurred these
distinct musical roles. Consider a few examples: The Beatles’ production adventures with
Martin for Sergeant Pepper's Lonely Club Hearts Band, Joe Meek’s boldly pushing compres-
sors “to create pumping and breathing effects” for his instrumental space age pop album with
The Tornados, Telstar (Cleveland, 2014), pianist Glenn Gould’s “post-performance editorial”
decisions to tape-splice together his best takes of Bach’s The Well-Tempered Clavier with
engineers at CBC Radio (Gould, 1966: 53), Osbourne Ruddock (King Tubby)’s dub remixes
that dismantled reggae tracks “into something else entirely” by using delay and echo effects
(Hebdige, 1987: 83), or engineer Ted Macero’s cut and paste recording collages for Miles
Davis’ In A Silent Way. Macero’s description of his production approach with Miles explains
the goal of this technological tinkering, and remains useful advice for producers today: “How
can I make this better? It’s good, but electronically can we do something to give it more
impact?” (Lee, 1997) Producers such as Paul, Martin, Meek, Spector, Gould, Ruddock, and
Macero understood how the techniques of music production could deeply shape a music’s
sound and feel.?

The centerpiece of recording studios had always been the mixing console, a device for com-
bining multiple audio signals on separate channels into a single stereo output. In 1981, Solid
State Logic (SSL) introduced the first consoles with total mix recall, which allowed producers to
“perform” their volume and effects changes to mixes in a DJ way and have the console remember
these moves through computerized automation, “thus eliminating the reliance on human memory
or indeed channel strip notes jotted on pieces of paper” (Bennett, 2019: 38). Crucially, with these
consoles the mixing component of music production “began to be an iterative process rather than
a performance” (Burgess, 2014: 101). In this way, SSL automation presaged the vast automation
capabilities that are now a standard feature of the DAW software on your laptop.

Fast forward back to Hebden’s home studio: electronic music producers create in the tradition
of record production, but they control and oversee every aspect of a musical project—from con-
ception, performance and recording, sound design and editing, to arranging and mixing. Indeed,
it is common practice, notes Richard Burgess, “for the same person . . . to write, perform, arrange,
engineer, and produce hit tracks” (Burgess, 2020: 95). Today, electronic music producers mostly
work alone using DAW-based musical systems, sometimes with additional hardware such as
synthesizers and signal processors. Playing the roles of musician, sound designer, and engineer
overseeing every aspect of their tracks, producers record, edit, and mix as they go, shaping and
refining the music at each step of the process. In short, in electronic music production, the pro-
ducer is the composer (Moorefield, 2005).
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Recording as the basis for composing

In 1979, the producer and production philosopher Brian Eno gave a talk in New York City titled
“The Recording Studio as a Compositional Tool” (Eno, 1979). Amplifying (though not acknowl-
edging) the studio-as-instrument approach of producers such as Les Paul and Joe Meek from a
few decades earlier, Eno explained the virtues of using the studio’s functionalities as a springboard
for composing. Eno, who once played synthesizers with Roxy Music, recognized the potential of
the studio not merely as a place for recording already composed music, but for recording as the
basis for composing. Rather than rehearse and arrange music first and then go into the studio to
record a completed track, Eno advocated for tape recording-based composing music in an addi-
tive way—for example, by overdubbing, sound designing, and editing the results—and being
responsive to the chance accidents and discoveries that inevitably arise while working among the
studio’s connected technologies. In a 2011 interview, he explained the approach:

You could make a piece over an extended period of time—it didn’t have to preexist the pro-
cess, you could make it up as you went. And you could make it like you would a painting—
you could put something on, scrape something else off. It stopped being something that
was located at one moment in time. It started being a process that you could engage in over
months, or even years.

(Baccigaluppi & Crane, 2011)

Eno had been putting this philosophy into play since the mid-1970s using his Oblique Strategies,
a set of aphorisms he devised with the visual artist Peter Schmidt that were printed on a deck
of cards and intended to help artists think differently about creative problems. Eno had used
these aphorisms and the studio as a compositional tool approach in his work with the ambient
keyboardist Harold Budd, King Crimson guitarist Robert Fripp, and later with David Byrne, U2,
and Coldplay. In these collaborations, a recurring theme in Eno’s producing was not so much
pursuing a particular sound, but rather encouraging artists to focus on the potentials of the pro-
cess at hand, and most importantly, maintain a supple awareness in the studio. For Eno, the most
important idea is attention:

I’ve come to think that attention is the most important thing in a studio situation. The atten-
tion to notice when something new is starting, the attention to pick up on the mood in the
room and not be emotionally clumsy, the attention to see what’s needed before it is actually
needed, the attention that arises from staying awake while you’re working instead of lapsing
into autopilot.

(Baccigaluppi & Crane, 2011)

MIDI

In the early 1980s, the processes of popular music production and the studio’s configuration as a
compositional tool expanded exponentially in response to two technological developments. The
first was an array of relatively affordable synthesizers, sequencers, drum machines, and samplers
from companies including Roland, Korg, Yamaha, Oberheim, Sequential Circuits, Linn Elec-
tronics, Ensoniq, E-mu Systems, and Akai. The second development was an electronics com-
munication protocol called MIDI, or musical instrument digital interface. Jointly devised by
Roland and Sequential Circuits’ founder Dave Smith, MIDI enabled electronic instruments to
be connected and synchronized with one another. MIDI remains essential to electronic music
production today. Smith explains that the reason MIDI has endured is simply that it was cheap
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to implement, and “still covers about 95% of what people need to do” (Schmidt, 2014). MIDI
and popular MIDI-compatible instruments like the Yamaha DX-7 synthesizer, notes Ryan Did-
duck, “helped reorganize the structure of musical data . . . altering the aesthetic qualities of music
subsequently made with them” (Didduck, 2017: 90). Being able to perfectly sync MIDI devices
was as fundamental to the aesthetics of 1980s music production as Les Paul’s incremental com-
position in sound technique had been to the making of classic rock records in the 1960s. With a
MIDI-connected synthesizer and drum machine, for example, a musician could trigger multiple
patterns that played together perfectly. Repeating patterns of MIDI notes known as sequences
could be recorded and stored onboard the instruments themselves, and soon, in MIDI sequencing
software such as Cubase (discussed further in this chapter). In short, MIDI opened up a new way
of thinking about composing in terms of “an unprecedented degree of post-performance control
to an instrumentalist or engineer” (Barry, 2017: 158).

From its inception, MIDI had its detractors who said that the protocol constrained the sound
of the music made with it by imposing a binary/on-off/one-zero grid. MIDI’s grid, notes Robert
Barry, suggested “certain ways of working—the use of quantized rhythms and discrete, tempered
pitch classes—by making them simpler to do, making them the ‘default’ settings” (Barry, 2017:
159). Yet it was precisely MIDI’s default constraints that freed music producers from the instru-
mental conventions of a traditional band of musicians, a topic we discuss further in Chapter 3.
MIDI shaped popular music’s sound by nudging musicians to recognize a new composing toolkit
comprised of programmed drum patterns, step-sequenced melodies, and chord progressions with
which to work. MIDI’s fixed grid, observes electronic music producer Stefan Goldmann, became
a structural feature, shifting producers’ attention onto a new field of play:

MIDI sequencing and looped audio hardly allowed for the micro rhythmic and dynamic vari-
ations a manual performance granted, yet any detail that was mere nuance before could be
fixed rigidly and thus become structurally relevant. It is precisely the repetitive grid that can
make minute variations as stable as pitches on a piano. New fields of play. This very shift-
ing of attention, the reallocation of both creativity and generic aspects is what keeps music
diverse, constantly evolving without surpassing its predecessors.

(Goldmann, 2015: 18)

Digital sampling

A few years prior to MIDI, digital sampling was developed by Kim Ryrie and Peter Vogel of
the Australian digital audio company Fairlight, whose Fairlight instrument, released in 1979,
combined synthesis and digital sampling into a kind of pre-DAW music workstation. “The digi-
tal memory recorder it contained was an important feature,” notes Paul Harkins in his history
of digital sampling, “anticipating the development of MIDI sequencing and the Digital Audio
Workstation (DAW)” (Harkins, 2020: 6-7). Although the concept and practice extends back to
the 1940s with Pierre Schaeffer’s musique concrete tape loops of train sounds, collage experi-
ments that “echo still in all contemporary sample-based music” (Brend, 2012: 24), Ryrie and
Vogel coined the term sampling to describe their process of digitally playing back short segments
of an audio recording at different pitches to reconstitute its sound. As Vogel summed up the seem-
ingly magical workings of their invention: “Just take the sounds, whack them in the memory and
away you go” (Hamer, 2005). The Fairlight was used by experimentally minded pop producers,
including Trevor Horn, Kate Bush, and Peter Gabriel, who wove samples of everyday sounds
and non-western instruments into their tracks (Harkins, 2020: 28-32). “Most other people didn’t
understand at the time,” said Horn, “sampling was like a mystical world” (Peel, 2005). Another
early sampling system was the Synclavier I and Synclavier II by New England Digital. Released
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in 1977 and 1980, both of these instruments were marketed as “Tapeless Studios.” While the
Fairlight and Synclavier cost tens of thousands of dollars and were used mainly by wealthy
pop stars, the instruments were harbingers of future ways of working with sound as a malleable
material.

By the mid-1980s, more affordable digital samplers, such Ensoniq’s Mirage, E-mu Systems’
SP-12 and SP-1200, and Akai’s MPC, were helping musicians devise new production workflows
for building tracks. Hip hop musicians, for example, moved from using turntables to samplers,
using the SP-12 /1200 and the MPC60 to create breakbeat- and sample-based song structures.
Samplers were becoming recognized as meta-instruments built from already recorded sounds
that “made sonic material much more reusable, malleable and open to transformation,” thereby
fundamentally changing the production process (Stratchan, 2017: 5). Here is drum and bass
producer Roni Size describing how he and his Reprazent production crew made their 1997 track,
“Brown Paper Bag”:

We wanted to make music that sounded like the future. . . ‘Brown Paper Bag’ started off as
samples of double bass licks. I chopped them up on the sampler and suddenly there was a
song.

(Simpson, 2018a)

Throughout the 1980s, 90s, and beyond, future-oriented producers used samplers and other
MIDI-connected electronic instruments to build tracks that would define the sound of new
wave pop, hip hop, and the myriad varieties of electronic dance music.

Reams of musical data in accessible form: Steinberg’s Cubase

Along with MIDI and affordable digital samplers, the 1980s saw the emergence of first-generation
DAW software. Computers had been used in music since the 1950s. In 1951, the Ferranti Mark 1
computer at the University of Manchester was programmed to play “God Save The Queen” and
in 1957, Max Matthews used his MUSIC I software at Bell Labs to perform a 17-second compo-
sition (Prior, 2018: 63). By the 1970s and early 80s, computer processing had improved and the
first home computers, such as the Apple II and Atari 520ST, appeared. As Michael Chanan notes
in his history of the composer, the computer during this time was fast becoming “the univer-
sal electronic musical instrument, subsuming all types of electronic and electro-acoustic music
production” (Chanan, 1999: 272). The emergence of DAW software, then, brought together a
constellation of technologies. In his book Popular Music, Digital Technology and Society, Nick
Prior locates DAWs as “fitted neatly into an historical moment that drew together pre-existing
innovations in keyboard-controlled performance programs . . . MIDI . . . the lowering of manu-
facturing costs and the increasing domestication of the PC” (Prior, 2018: 71).

An early DAW innovator was Steinberg Research, a company formed in 1984 by Karl “Char-
lie” Steinberg, a musician and studio engineer, and Manfred Riirup, a keyboard player. Stein-
berg’s first product was a 16-track MIDI sequencer called Multitrack Recorder, which was soon
developed into Pro-16, a 16-track MIDI sequencer for the Commodore 64, a popular home com-
puter at the time. Inspired by an Atari 520ST they had seen at a trade show that had built-in MIDI
ports and a mouse-controlled interface, Steinberg and Riirup saw “the possibility of making
a professional product that could be used everywhere without additional interfaces” (Ramage,
2010). In 1983, Steinberg released the successor to Pro-16, Pro-24, designed for Atari’s 520ST,
a more powerful computer than the Commodore. Pro-24 offered 24 tracks of MIDI sequencing,
each track with independent controls for volume, panning, and note velocity. The software also
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introduced several editing screens, including a MIDI edit list and a step sequencer-style grid edi-
tor for drum parts, quantization timing correction, and score notation. Most importantly, it was
the first software to feature an arrangement page that “listed the tracks vertically and the timeline
horizontally, something which actually changed the way people think about composing” (Twells,
2016). In 1989, Steinberg released Cubit, soon renamed Cubase. A magazine ad touted Stein-
berg’s Visual Song Processing (ViSP) technology, which was a way to describe the horizontal
display of a song’s MIDI parts:

With ViSP you have a clear visual representation of your song at all times, you can watch
as your music takes shape from beginning to end and you have total accessibility, without
constraint, to go anywhere, anytime, in real-time.

(RetroSynthAds, 2019)

Displaying a song’s arrangement of MIDI parts was just one of the DAW’s many conveniences.
A 1989 review of Cubase in Music Technology magazine described the software as “the ulti-
mate expression of the programmer’s art” and declared, “the onus is on the machine to come to
terms with the often capricious temperament of its human operator rather than vice versa” (Lord,
1989). Curiously, the reviewer, Nigel Lord, got the relationship between the DAW and its user
backwards: over the subsequent decades the onus would be on electronic music producers to fig-
ure out ways of working around the quirks of computer-based production. Nevertheless, Lord’s
description of Cubase’s capabilities for recording, editing, and arranging MIDI still resonates.
The software, he said, “leaves you feeling slightly breathless is in its ability to see things quite
literally—your way. It can lay before you reams of fiendishly complex data in an astonishingly
accessible—and above all, human form” (ibid.). In his study of synth pop producer Trevor Horn,
Timothy Warner explains in broad strokes how MIDI sequencing’s reams of data impacted 1980s
electronic music production practices, recalling Eno’s composing in an additive way concept:

The development of MIDI, and particularly MIDI sequencing programs, during the 1980s
enabled the manipulation of musical material in new ways: ideas can be developed by work-
ing directly with sound and then copied, ‘pasted’ and, if necessary, modified wherever might
seem appropriate. Hence, rather than beginning with a specific structure in mind, musicians
can allow structures to evolve though an investigation of the potential for combining the
various ideas.

(Warner, 2003: 87, italics added)

The first version of Cubase for the Apple Computer was released in 1990, and in 1991 Cubase
Audio was released, which supported recording audio tracks as well as MIDI. In 1996, Cubase
introduced VST (Virtual Studio Technology), a protocol for virtual effects plug-ins to be used
inside the software, allowing Cubase “to use the host computer’s native processing power to
manipulate audio in real time” (Future Music, 2011). In 1999, Steinberg’s VST 2.0 protocol
allowed plug-ins to be controlled by MIDI. This functionality has had perhaps as profound an
impact on electronic music production as MIDI itself. VST 2.0 allowed producers to use MIDI-
mapped parameter automation in their productions—in effect, bringing the total recall of an SSL
mixing console into new sonic territories. Steinberg soon licensed the VST technology to other
third party plug-in developers, which in turn led to VST instruments and effects becoming a lead-
ing plug-in format. Finally, Cubase’s graphical user interface (GUI) introduced features that have
since become staples of all DAWs: it displayed the MIDI data on each track and allowed users
to move MIDI sequences around by clicking on and dragging them using their computer mouse,
while right-clicking brought up a toolbox of editing options (Figure 1.1).
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Figure 1.1 Key Edit window in Steinberg’s Cubase DAW, c. 1989

In the 1990s, as Steinberg was developing new versions of Cubase, other music technology
companies developed their own DAW software. In 1990, Mark of the Unicorn released Digital
Performer; in 1991, Digidesign launched ProTools; and in 1992, Emagic created Emagic Logic
(which became Apple’s Logic Pro). These programs were soon joined by Image-Line’s Fruity
Loops in 1997, Propellerhead’s Reason in 2000, and Ableton’s Live in 2001.

These DAWSs looked visually similar, providing an Arrangement page in which to display
musical data on a horizontal, left-to-right timeline, coupled with a mixing console screen with
track volume faders, effects Sends, Pan knobs, Mute and Solo buttons, and other controls. With
their timelines, pop-up windows, database-style layouts, drop-down menus (Stratchan, 2017: 77),
drag-drop, cut-paste, and other audio editing functions (Holmes, 2008: 301), DAWs re-framed
music production as “a malleable digital landscape” (Prior, 2009: 87) in which the graphic rep-
resentation of musical events presented musicians with “sound as an object rather than a stream”
(Zagorski-Thomas, 2014: 134). Users of DAW software had to learn a new production workflow,
specifically: they “were expected to use the computer mouse to select and change parameters”
(Prior, 2008). The DAW, explains Nick Prior, required the producer learn to think digitally:

Thinking digitally . . . requires a shift in the attachments, modes and haptic efforts needed to
compose within techno-spaces comprising windows-type arrangements, menus, scroll bars
and cursors that are controlled with a mouse, trackpad or MIDI controller.

(Prior, 2018: 74)

All of this to say that the DAW + computers irrevocably introduced a new way of music produc-
tion: mouse pointing-and-clicking.
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The DAW

There are no theoretical limitations to the performance of the computer as a source of musical
sounds, in contrast to the performance of ordinary instruments.
—Max V. Matthews?

Three decades after Steinberg’s Cubase, the DAW remains the most significant development
in electronic music production since the advent of tape recording insofar as it changed how
musicians produce music, the sound of that music, and the experience of musician-music tech-
nology interaction. DAWs are “surely significant cultural objects,” notes Prior, “equivalent to
studios, guitars or synthesizers in the impact they have had on music and therefore appropriate
for detailed studies on their design, use and marketing” (Prior, 2018: 75). Between the develop-
ment of Cubase in 1989 and Ableton Live in 2001 (see the Case Study further in this chapter),
DAWSs encapsulated the history of music production practices by reproducing and extending the
functionality of the recording studio. Using a DAW, MIDI sequencing, audio recording, editing,
and mixing “could now be done in one environment” (Stratchan, 2017: 77). At the same time,
the scope the electronic music producer broadened as his/her skills merged the practices of com-
poser, performer, DJ, arranger, producer, and engineer. By the 2000s, a generation of musicians
“with little or no experience of the hardware studio” were learning production in exclusively
software-based environments (Prior, 2008: 924). In fact, many of the artists discussed in this
book, including deadmau$, Virtual Riot, Mr. Bill, and Jlin, began their production careers in the
DAWSs Cubase, Reason, FL Studio, and Live.

Like a microphone that picks up sounds from all over, the DAW is an omnidirectional compo-
sitional interface, inviting the producer into music making from multiple vantage points. Where
a band once composed and rehearsed a song and then went into a studio to record it, now the
production moment is fluid, connecting what were previously separate activities and domains of
musical or technical expertise into a single compositional experience. Moreover, a significant,
yet perhaps under remarked fact of the DAW is its broad accessibility. Using a DAW, a novice
musician can produce and learn about production techniques by recording audio, sequencing
MIDI, looping and arranging beats and chords, and mixing the results. Expensive hardware that
was once found only in professional studios (e.g. the Teletronix LA-2A compressor) or university
electronic music labs (e.g. the Buchla 100 Series modular synthesizer) is convincingly emulated
by affordable VST plug-ins inside the DAW. As Matthew Shelvock notes in his study of hip hop
production, “cumbersome analog processes which required bulky hardware” are now digitally
mimicked (Shelvock, 2020: 2). The DAW, summarizes Richard Burgess, “revolutionized the art
of music production. It bestowed upon many more producers, songwriters, and artists than ever
before the power to manipulate and optimize music, as easily they can words with a word proces-
sor” (Burgess, 2014: 134). In sum, a DAW encapsulates a plethora of production tools, awaiting
our creativity. Let us turn now to some of the DAW’s potentials and functionalities.

A laboratory for thinking

Building on his notion of the studio as a composing instrument unto itself, Brian Eno encouraged
musicians to treat it “as a laboratory for conceptual thinking—rather than as a mere tool.” Eno’s
suggestion to think of the studio as a compositional tool applies equally to the DAW. Producers
use the software as a space in which to “work up their musical experiments” (Hennion, 1989:
406)—that is, to try out sounds, to apply concepts (e.g. What would it sound like if I played this
audio at half speed?), make mistakes and iterate to accelerate their learning, and save each idea
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they try (e.g. a sample, a sequence, an effects rack) in case they want to revisit it later. As a labo-
ratory in which we can both hear and see our sounds, the DAW invites ongoing experimentation
with ways of making, modifying, and combining sounds. This experimentation can be over-
whelming to contemplate: there are no surefire methods by which to produce, and every producer
evolves his or her own ever-changing methods and routes discovered over the course of their pro-
duction Quests. However, there are some fundamental concepts of DAW-based electronic music
production. We can apply these concepts to our work, no matter what kind of music we make.

Taking creative cues from software

The DAW has numerous basic production techniques built into its functionalities, awaiting you
to put them into action. So rather than ponder what ideas you may or may not have (which is a
common source of “creative blocks™), use the software’s design as a foundation and springboard
for your creativity. Take a moment to consider: every function, parameter, setting, preset, or con-
trol in the DAW is a tool you can use. Each of the DAW’s functionalities and capabilities—audio
recording, sampling, MIDI sequencing and part layering, signal and effects processing, editing,
arranging, and mixing—contains a plethora of production techniques to explore.* Producer Boris
Brejcha reminds us, for example, how every parameter on a VST synthesizer or effect plug-in
can be adjusted and automated:

You can do automation with every knob you have on a synthesizer. And this makes your
track—it starts to live, because the sound is moving a lot, it’s changing a lot, and so it sounds
not all the time the same. I think this is the best choice: playing more with effects, for exam-
ple, or with automations than using more sounds.

(Brejcha, 2018)

In sum, the DAW’s power is that it plays multiple roles:

* it is a shape-shifter, capable of modeling other sound sources, spaces, or processes—a stu-
dio, a collection of instruments, a sequencer, a score, an algorithmic process, a mixing con-
sole, a chain of signal and effect processors—which the producer can deploy to play with
audio and MIDI, editing, arrangements, and mixes

» it amplifies ideas, positioning the producer to be analytical, architectural, and precise about
the intuitive, gestural, and vague contours of the creative process.

Case study: Ableton Live

Ableton Live was developed in 2001 by two electronic musicians, Gerhard Behles and Robert
Henke, who designed the software to seamlessly integrate composing, production, and perfor-
mance. Similar to, yet unlike, longstanding DAW software like Cubase or Logic, whose staid
visual interfaces are modeled on the look of analog studio mixing consoles and other hardware,
Live avoided skeuomorphic representations (Lagomarsino, 2017), conceived instead as a sui
generis “technoscape” with a flat and minimalist GUI (Prior, 2008: 923). Live was unique in two
ways: it was the first software that could seamlessly loop and time-warp audio samples to syn-
chronize to a track’s tempo, and its Session view offered a new way of visualizing and organizing
musical data as building blocks called c/ips. In Live, the clip is “a piece of musical material: a
melody, a drum pattern, a bassline or a complete song” that plays once or loops, and groups of
clips can be arranged into horizontal scenes triggered collectively or in various combinations “to
create larger musical structures” (Ableton, 2018: 4). For example, a track with three clips might
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have a 1-bar kick drum pattern, a 20-bar chord sequence, and a 4-minute field recording. Trig-
gering these clips to play together in a scene will create ever-changing combinations of sounds
as the clips loop at different points.

As distinctive as Live appeared, its use of clips as the essential “unit of creativity” (Zagorski-
Thomas, 2014: 76) as well as its “naturalization of the loop paradigm/sampling aesthetic within
the DAW?” distilled key moments in electronic music’s history (Marrington, 2019: 69n2). Using
the software, it is not especially difficult to create musique concrete-style sound collages, canonic
loops, or remixes. The software’s potential uses are amplified by Ableton’s online creative eco-
system that positions Live as a part of the experimentally-oriented producer’s creative toolkit.
Ableton’s ecosystem includes numerous video tutorials and interviews with Live users about
their production techniques, and Loop, the company’s annual conference on music, creativity,
and technology. The design and functionalities of Live have made it among the most impactful
music production technologies of the past two decades, earning a loyal following among elec-
tronic music producers.” Many musicians (including this author) have embraced Live’s non-linear,
modular, and recombinant musical aesthetic, building tracks by experimenting with various combi-
nations of looping clips before recording them into a linear arrangement.

DAW topology and concepts
Minutiae on a screen: arrangement and “clip” views

The DAW represents sounds as visual objects on the screen, which means that whether you work
with audio samples or MIDI sequences, when you use a DAW you look at your sounds while lis-
tening to them (or, listen while looking). The producer Jon Hopkins describes the “accepted fact”
of the DAW’s visuality in electronic music production, which assists the producer’s “infinitesi-
mal tweaking across loads of parameters” (Smith, 2018b). “A good 90% of the process”, Hopkins
admits of his own production work, “is essentially just looking at the screen and playing around
with things” (Rancic, 2018). Consider then, the screen as a window onto the inner workings of
your production project, a map of its terrain. As your monitors or headphones reproduce the
music’s acoustic space, the screen displays a schematic in which all of the sonic components of
your track are connected, compressed into a “single entity” (Marrington, 2011). All DAWs have
an Arrangement view page, where the music is laid out in a linear, left to right timeline, as a series
of audio or MIDI events (Constantinou, 2019: 235). Live and, more recently, other DAWs such
as Apple’s Logic Pro and Mark Of The Unicorn’s Digital Performer, include non-linear clip dis-
plays of audio and MIDI events that can be looped and triggered in any combination (Figure 1.2).

The mixer

All DAWs include a mixing console page, where each audio and MIDI track is displayed as a
vertical channel strip with input/output routing options, a volume fader, a pan control, mute, solo
and record buttons, effects Inserts, and effects Send controls. Mixing is generally done on this
page, although mixing automation is drawn in on the project’s Arrangement page.

Audio recording and MIDI sequencing

The primary purpose of a DAW is to record audio and MIDI data. A project is comprised of any
combination of audio and/or MIDI tracks. Sounds for audio tracks can come from audio samples
or from a live performance captured by microphone or direct input and sent into the computer
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Figure 1.2 Ableton Live’s Session view

via an audio interface. Sounds for MIDI tracks can come from the DAW’s own VST instruments,
from third-party VSTs, or from external hardware sources routed into the DAW.

Signal routing and effects processing

Within the DAW, sounds can be routed in many ways. A fundamental way of routing MIDI and
audio is through signal and effects processors such as compressors, reverbs, delays, etc. Such
signal and effects processing can be inserted directly onto an audio or MIDI track via an Insert,
or placed onto an effects Return track controlled by a track’s Send control. For example, a reverb
inserted onto a Return track can be sent (routed) in varying amounts to multiple audio and MIDI
tracks simultaneously. This processing technique is commonly used to create a sense that dif-
ferent sonic elements in a mix inhabit the same acoustic space. Return tracks are also a CPU-
friendly way of applying effects. In the DAW, signal routing and effects have no end, limited only
by the producer’s ideas about where to send sounds and how to treat them.

Automation

Automation refers to directing the DAW to perform specific production tasks over time. The
most common type of automation is mix automation—for instance, having the volume of an
individual track smoothly increase or decrease over a portion of the arrangement. However,
automation can be applied to virtually every parameter within the DAW and its VST instruments
and effects. For example, one might automate a reverb’s Size setting to change from a small to a
large space, a distortion effect from soft to heavy, or a granular sampler from subtle to glitched.
In general, automation is a way to add fluid and sometimes imperceptible changes to a track’s
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parts, and therefore a sense of life to a production. Producers use automation to shape dynamics
and add contrast, change which sounds are “in focus,” and morph parameters of audio samples
and synthesized sounds to create textural-timbral shifts impossible to achieve any other way. As
with signal routing and effecting processing, there is no end to the producer’s automation options.

Mixing

When a producer creates a track, s/he is designing a circuit in which a collection of sounds co-
exist and interact together in time. A mix can be as simple as a balancing the volumes of a beat
and a bass line, or as complex as blending dozens of sonic textures into an intricate, evolving
whole. Mixing is the process of combining signals from different audio and MIDI tracks to create
a composite stereo blend. Blending tracks together typically involves balancing their individual
volume levels, using equalization (EQ) to shape them, and applying signal processing (e.g. com-
pression) and effects processing (e.g. reverb) to create a sense of the music as a living and dimen-
sional space. We explore some general mixing concepts in Chapter 7.

Conclusion

This chapter has traced a brief history of music production, focusing on the role of the producer,
the development of MIDI, digital sampling, and DAW software, and provided a brief overview
of DAW topology and concepts. One broad theme that emerges over the history of record produc-
tion is that as technologies have evolved and gone digital, so too has the electronic music pro-
ducer, whose responsibilities now include overseeing every stage of a music’s production inside
the DAW. Techniques such as using an incremental/additive approach to recording, sequenc-
ing, and sample manipulation form the toolkit of most every producer who organizes and edits
reams of musical data in the laboratory that is their DAW. Producers are attuned to seeing and
thinking about tracks as malleable arrangements of MIDI and audio objects, and it is an every-
day production practice to discover new sounds and take creative cues by experimenting with a
music software’s functionalities, such as combining clips in Live’s Session view, for example.
In sum, let us return to Four Tet’s small laptop-based set up with which he recorded and mixed
his album. We might reflect on the fact that his studio is more than a reminder of the power of
21st-century electronic production tools. With a DAW and various VST instrument and effects
plug-ins, Hebden uses equipment available to any producer. It might not look like much. But of
course, the photo leaves out the considerable tacit knowledge, experience, and good taste that
informs Hebden’s producing. It leaves out a sense of how a producer uses a musical system, a
topic to which we turn next.

Notes

1 For a vividly detailed history of recording and recorded music, see Milner (2010).

2 Two excellent overviews of producers’ use of the recording studio, from the 1950s to the present, are
Moorefield (2005) and Bell (2018).

3 (M. V. Matthews, 1963).

4 This idea was articulated in 1975 by Jon Appleton and Ronald Perera in The Development and Practice
of Electronic Music. “Each parameter is associated with the devices and techniques of the tape studio,”
they note, “and suggest to the composer distinct creative possibilities” (Appleton & Perera, 1975: 70).

5 One metric of Live’s popularity: at the time of this writing, the software’s subreddit (“r/ableton”) has
175,000 subscribers, compared to 8,000 for Cubase (“r/cubase”).



2 Musical systems and production
workflows

Introduction: musical systems and production workflows

No matter what your level of experience, you can set up your own musical system through which
to produce. A musical system is the configuration of your electronic music production toolkit.
For many producers, this is an ever-changing assemblage of software (e.g. a DAW and VST
instrument and effects plug-ins), hardware (e.g. modular synthesizers, drum machines), or a
combination of the two (Butler, 2014: 93). No matter what kind of equipment you work with,
it is essential that you configure—and continue to re-configure—your own production system
because this system shapes how you work. “I try to expand the approach all the time,” says pro-
ducer Steven Ellison (Flying Lotus), “by using different software or adopting different tools for
the production” (Nagshineh, 2013). In this chapter I explore musical systems and workflows for
interacting with them. I begin by explaining how musical systems are kinds of complex systems
whose nonlinearities steer the producer, providing ideas upon which to build. I then explore
numerous examples of production systems, with a case study on producer Brian Eno’s sonic
treatments and generative loop machines. The chapter concludes with suggestions for setting up
a system through preferred ways of working, controllers, templates and sound sets, and how to
begin the production process.

The importance of musical systems was observed 50 years ago by Allen Strange, in his 1971
book about the methods and technologies of electronic music composition, Electronic Music:
Systems, Techniques, and Controls. Although Strange was writing about analog technologies of
the time such as voltage-controlled synthesizers, he anticipated the creative challenges of digi-
tal music production when he defined musical systems as structures that set up yet to be heard
possibilities:

The contemporary electronic music system has no pre-defined structure, but is initially a
collection of possibilities—a set of musical variables or parameters such as pitch, loudness,
space, timbre, etc., that exist in an undedicated state. The contemporary electronic music
system offers several potential means for pitch control; it has capabilities of shaping articula-
tion and loudness; it provides many methods for the control of timbre and density, and so on.
All of these possible sources and controls are components of a yet to be produced musical

event.
(Strange, 1971: 3)

More recently, Strange’s insight is picked up by composer and theorist Francois J. Bonnet in his
manifesto, The Music To Come. Bonnet’s observation of how music creation requires setting up
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“the conditions of possibility” speaks to the importance of musical systems in electronic music
production:

The challenge of any musical creation must be to invent the conditions of possibility for an
appearing of the musical, but nothing else, because that is all that lies within its power. You
don’t create music; you create environments conducive to the advent of music.

(Bonnet, 2020: 30)

Building upon Strange and Bonnet’s notions of musical systems as structuring conditions for
musical possibility, consider the idea even more holistically: imagine the musical system extend-
ing beyond the configuration of the equipment we use. Such a system would also include the
musics we listen to, how we approach and generate musical ideas, how we think about our work,
and our general mindset. The basis for your music production is who you are, and how you are.
This fact is humorously illustrated in a video interview by Telekom Electronic Beats with the
Belgian techno producer Peter van Hoesen in which Hoesen explains how he uses an extensive
collection of modular synthesizers and other equipment to make music. In the video’s comments,
an astute producer-fan named azmotronik reminds us of the rea/ basis of Hoesen’s musical sys-
tem: “Actually, the most important piece of the equipment in this studio is PVH” (Hoesen, 2017).
Even a seemingly simple musical system then, is in fact complex in that it connects the techno-
logical with the biological, equipment with its user. Here, for example, is producer r beny con-
necting the two realms, describing his system as “searching for textures or sounds I like, inspired
by whatever I’'m inspired by in the moment . . . emotions, other music, people, places, things”
(Stationary Travels, 2018).

A workflow is how you use your musical system by creatively interacting with it through a
sequence of decision-making, tinkering, and technical moves. As Nick Prior notes, the con-
figuration of a musician’s system favors “particular kinds of creative processes” by which to
use it (Prior, 2009: 82). At the same time, there are virtually endless ways to work, and by
configuring your system’s components variously, your workflows help you discover paths
of musical expression.! Think of workflow, then, as your ways of producing music—which
includes sound designing, improvising and recording, sequencing, editing, arranging, and
mixing. Through your workflow, your work flows. “The goal,” says producer Jason Chung
(Nosaj Thing), “is to be able to output your ideas without thinking at all” (Future Music,
2018Db).

Musical systems as complex systems

It can be useful to think about electronic music production as a kind of complex system. A com-
plex system is any system composed of many components that interact with one another to cre-
ate unpredictable collective behavior. Examples include the organization of human cells, traffic
patterns, global climate, and viruses. The behavior of such systems is difficult to model due to
the way their components interact with one another in unforeseen ways. Complex systems fre-
quently function in a state referred to as the “edge of chaos” to produce order and patterns from
“intrinsically noisy” components (Ziemelis & Allen, 2001). Moreover, since there are depend-
encies among a system’s components, new components added can cause the system to behave
in unpredictable ways. Complex systems like traffic patterns and global climate are typically
nonlinear and have built-in feedback loops. This leads the systems to exhibit a property known
as emergence, a condition in which “the action of the whole is more than the sum of the actions
of the parts” (Holland, 2014: 2).
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In her 1972 book, An Individual Note, pioneering electronic musician Daphne Oram reached
towards complexity’s dynamics when she compared electronic music composing to steering a
yacht in a storm:

The resulting flow is a complex pattern of tensions and relaxations which evolve as the musical
material is worked out. The words “controlled” and “worked out” do not really convey what
I mean. There seem to be no suitable English words. I am hunting for some word which brings
a hint of the skillful yachtsman in fierce mid-Atlantic, guiding and controlling his craft and yet
being taken along with it, sensing the best way to manage his vessel, freely changing his mind
as unforeseen circumstances evolve, yet always applying the greatest discipline to himself and
his seamanship. . . . The composer has to guide and evolve his material in all its aspects.
(Oram, 2016: 27)

With this in mind, consider electronic music production as an analogous kind of complex sys-
tem capable of generating unpredictable and fascinating cascades of sound with which you can
interact, derive ideas from, partially steer, and feed back into your tracks. In production, unpre-
dictable complexities—what producers usually call “happy accidents”—are always our allies. In
“Machines and Human Creativity,” the conclusion to his 1980 book, Introduction To Computer
Music, Wayne Bateman speculated on the conditions necessary for what he calls “creative inci-
dents” to transpire in computer-based music. Like Oram, Bateman hinted at complex systems
when describing how artistic works are produced as one interacts with accidental discoveries
unpredictably generated by some kind of system:

the evolution of artistic works . . . is a continuum of spontaneous, creative incidents. The
incidents seem to occur much more stochastically than deterministically. They happen
unpredictably and by apparent accident, but also by improbable coincidence.

(Bateman, 1980: 247)

This idea of music production being a complex system, then, is not new, although today it is
somewhat obliquely referred to in the discourse of electronic music producers themselves.
Most producers do not talk about it explicitly. Instead, they tacitly engage with it through their
workflows. But some do talk about complexity in one way or another. For example, the idea is
explained by Mr. Bill (Bill Day), a producer and well-known online educator who uses the phrase
reactive artistry to describe how he approaches his DAW, Ableton Live. In interviews and tutori-
als, Day mentions a complexity-generating technique for avoiding creative blocks: whenever he
is unsure what to do next while working on a track, he tries out new ways of processing sound.
Day compares this processing to a Rube Goldberg machine that generates ideas despite its user’s
own uncertainty, giving the producer something to react to:

What I react to is just things that I make the computer do. So I set up some kind of sound
design system—Ilike a giant chain of effects that acts like a Rube Goldberg machine: maybe
you’ll have a one-shot [sample] that goes into a reverb, and then that reverb gets sent through
some wave shaper, and the wave shaper glitches it out, and then the glitchy stuff gets re-
arranged by some weird plug-in. I’1l set up something like that and then just run tons of shit
through it and see what comes out. . . . In that sense, [ don’t even believe that I had the idea.
I just set a thing up, press the button, and then it gave me the idea. . . .  don’t think creativity
is this sort of one way street.

(Gee, 2019).2
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Producer Tim Hecker explains how he connects a mixing console, guitar pedals, and other
hardware effects with a collection of software patches for Max (a programming environment
by Cycling’74) as a musical system through which to route sounds and produce unpredictable
results. Referring to it as a “data flow as a stream you can capture and mold on the fly,” Hecker
elaborates on his system:

they all connect in a network so you can wire all these things together, and have them all
modulate each other, and talk to each other. It’s kind of like modular synthesis but it’s com-
puter [-based], so you can just work with digital audio in a really fluid way. Treating it like
a river that flows between all these different things. It’s just a lot more flexible and open
sourced. . . . I just route things to each other and do feedback loops.

(Burns, 2016)

Another example: in a YouTube tutorial about Pigments, a VST synthesizer by the software
company Arturia, producer Das Glitch describes a process similar to that of Mr. Bill, configuring
the synthesizer’s sequencer settings to auto-generate randomizations on pitch, octave, velocity,
and other parameters. The GUI of Pigments’ sequencer includes “random” knobs, represented
by small dice icons (Figure 2.1). Glitch explains how he uses this randomization to guide his
workflow:

You can actually choose when to regenerate the different randoms . . . It’s insane what you
can do here in terms of experimenting to come up with a new idea, then write it to the preset,
and then the idea is there. For me, I would just keep generating these randoms until some-
thing cool is automatically spat at me, and then go with that.

(Glitch, 2019)

Producer TJ Hertz (Objekt), a producer we will hear from several times throughout this book,
goes one step further. Hertz understands his production system as doing the musical imagining on
his behalf. He allows the processes of his system to generate difficult-to-predict sonic complexi-
ties with which to work:

My approach to sound is more about letting processes and equipment do the imagination for
me, and arranging the results of that myself . . . A lot of the time it has to be something with
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Figure 2.1 Sequencer for Arturia’s Pigments VST, with its small dice icons for randomization
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an element of unpredictability or uncontrollability . . . the results of which I can sculpt or
steer into the right direction rather than create the humanism to begin with.
(Martin, 2018)

Kaitlyn Aurelia Smith, who produces using modular synthesizers, approaches her musical sys-
tem as a kind of orchestra, conceptualizing its sounds as instrumental sections. She sees her crea-
tive role as both composer and conductor:

My favorite way to approach composition on the modular synthesizers is to imagine that I’'m
a conductor. I like to set up all the voices and get them tuned and figure out who’s going to
have the high line, who’s going to have the middle line, the low line, the bass line, and what
the rhythms are going to be. And then what their textures are going to be and what are the
parts that I’'m going to interact with and what are the parts that are going to interact with
themselves and trigger each other.

(Smith, 2016)

Producer Caterina Barbieri also uses modular synthesizers as the core of her musical system,
interacting with pattern sequences and generative random operations from her modules to make
music. “Playing with these machines,” she explains

means actively interacting with this stream of sound, tuning yourself to an ongoing sound
field and making it selective [. . .] What really interests me is finding an organic balance in
my working flow between predictability and un-predictability, structure and fluidity, logos
and chaos.

(Wilson, 2018a)

Barbieri’s view of the production process perfectly illustrates the feedback loop connecting com-
poser and technologies, in a circuit:

I see the compositional process as a system of feedbacks between technology and composer,
as if it implied the creation of a kind of integrated cognitive circuit in which the design of the
machine modulates the design of the musical thought of that specific person who “plays” it.

(Merrich, n.d.)

Like Hertz’s approach to letting processes and equipment do the work of imagination while he
assesses and develops its results, the way Barbieri works with her musical system harnesses the
dynamics of complexity’s happy accidents at the edge of chaos, building upon them:

Every form of computation requires the formal definition of a set of data to produce a larger
body of output. You work within a closed system but then you define a process, a generative
grammar able to generate an open system of possibilities . . . turning that practice of compu-
tation from being just a formal technique—an automatic procedure—into a creative process.

(Wilson, 2018a)

These examples illustrate how in electronic music production the producer steers the music,
yet the system also steers the producer back by providing ideas upon which to build, sounds to
respond to, and random operations to pursue or deviate from. Ideally then, your music producing
is a dialogue with the musical system you have configured. But for this to happen, your system
needs to be sufficiently complex to have nonlinearities and feedback opportunities built into it.
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Like unpredictable weather or traffic patterns, a sufficiently complex musical system is able,
notes Barbieri, to generate an open system of possibilities in the form of unanticipated compel-
ling sounds to which one can respond through trial and error experimentation. As Allen Strange
encouraged us 50 years ago in his study of electronic music composition, “Never wonder ‘should
I do this?’ Instead an attitude of ‘I wonder what will happen when I do this?” may lead to an
expansion or development of a unique technique” (Strange, 1971: 5). Or as producer Beatrice
Dillon puts it, “So much of this is run on complete naivety. Cast the net, pull out loads of stuff
and then just see where it takes you” (Ravens, 2019). In sum, think about the production process
as a co-generated complex system that generates unpredictable events and creatively volatile
situations for you to interpret and build upon through your reactive artistry. The producer builds
music from the ground up, reacting to a complex musical system that s/he has set in motion,
moving towards discovery.

Examples of musical systems

Over time, every electronic music producer discovers and develops a musical system that works
for them. For reasons of practicality, taste, and happenstance, one’s system often revolves
around the capabilities of a select few pieces of gear, such as a drum machine or synthesizer,
and the constraints of a limited set of sounds. Less is more. To illustrate, we turn to a series of
examples.

For his dub techno recordings Pole 1-3, the producer Stefan Betke (Pole) crafted minimalist
tracks around the crackling and hissing sound of a malfunctioning Waldorf 4-Pole filter box.
Released in 1996, the 4-Pole was originally designed “to process any audio signal with a 24db
low-pass filter” as well as modulate the cutoff frequency and resonance of sounds (Waldorf,
2021). Betke describes how he came to use the hardware as the basis of a musical system:

When I got this broken filter, it was connected to my mixing board, and at first I thought,
veah, okay, it'’s not working, it does weird stuff, leave it there. And then I forgot about it, and
I was working on rhythmic parts with my [Roland TR-] 808 and other rhythm machines. And
then, by accident, [ unmuted the channel where this machine was connected to and I heard it
and thought, this is much better than every rhythmical thing I programmed in my 808.
(Grosse, 2020)

It started making all these crackles and hisses—it was running in the back of a track I was
working on, still with beats and everything, and I thought this is a nice atmosphere in the
background, so I muted the beats and the crackles came more upfront and I thought this
might be a good possibility to create something different—not working with beats but with
randomly made crackles and noises.

Since all the tracks were based on this broken filter that just crackles and hisses randomly
this was very often the beginning of the recording of a track—that gave the rhythm structure,
the main part. And then I simply started with some basslines or some atmospheres. In gen-
eral, I’'m really working more in atmospheres than in song structures.

(Toland, 2009)

A second example is producer Andreas Tilliander (TM404). To make his music as TM404, Tillian-
der used a collection of renowned 1980s Roland hardware, including the MC-202 sequencer,
TB-303 bass sequencer, and the TR-606, 707, and 808 drum machines. For him, this collec-
tion of Roland instruments “turned out to be a concept. Having all these machines—or rather
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instruments—playing at the same time” (Attack, 2013). Tilliander explains the merits of creating
a unique system for one’s music producing:

When you can buy recorded hooks, drum beats and basses it means anyone can sound like
you. If you put together a unique set of musical instruments and effects, you’re bound to
create something special.

(Attack, 2013)

The sound is everything. And by building a studio with various different echoes, multi FX,
shitty digital synths, fantastic analog ones and so on, you will sound like nothing else.
(Blanning, 2016)

In terms of both its equipment (e.g. software and/or hardware) and its sound palette (e.g. a single
sound or many different sounds), a producer’s musical system can be minimal or maximal. The
producer Calum MacRae (Lanark Artefax) favors the kind of minimal system advocated for in
this book: “I have a really basic set up. Just a laptop, software and a MIDI keyboard, they’re all
more or less essential as one another” (Inverted Audio, 2016). Producer and multimedia artist
Mark Fell assembles a unique and minimal musical system for each project, the better to con-
strain his attention so that he can focus on how the system behaves and its components interact:

My methodology is to focus on one or two specific bits of equipment and to explore them in
detail. For any given project I usually assemble a collection of equipment and processes, and
explore how they behave and interact. Rather than a universally perfect and utterly flexible
studio setup, I opt for weird and peculiar.

(Fell, 2016)

I tend to be quite limited in the processes or technologies that I will use during the produc-
tion of a record. So I won’t think “I can add this and I can add that and maybe I can put this
over the top.” For me it’s always about one or two elements that you keep re-explaining
in detail, rather than adding another layer on top. It’s about I look at the process and the
technology and trying to just work with that, not confusing things by bringing too many
ingredients to the production.

(Wilson, 2018b)

At the maximal end of the continuum, Richard D. James (Aphex Twin), one of the most influ-
ential electronic music producers of the past 30 years, sets up a new musical system—which he
calls “studios” and “setups”—for each track or collection of tracks:

I realized I actually like making studios more than making music, because I like the pos-
sibilities of what you can do. I make these setups that will achieve some sort of purpose, so
the way I’ve wired it together becomes the track itself.?

If it takes you three years to set up a studio, and you’ve made one track with that setup, then
the logical thing to do is not change anything and just do another one using the same set of
sounds. Which I’ve done, and it’s always really good because it’s all ready to go. But I just
can’t keep it the same. I’ve always got to change something. All the tracks I’ve done in the
last five years were made in like six different studios. It gets a bit complicated.

(Sherburne, 2014)
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One of the most fascinating and it-gets-a-bit-complicated case studies for thinking about
musical systems is Autechre, the duo of Sean Booth and Rob Brown whose music sets a high
bar for creativity in electronic music production. Since the 1990s, Autechre have programmed
their own patches in Max, using these patches as an algorithm-based complex system to gen-
erate sound worlds that they develop into tracks. The group’s recordings, notes Brown, are
“just basically a modern output of our current rebuilt system . . . and some time spent with
it” (Pareles, 2020). In numerous interviews over 15 years, Booth explains how their musical
systems function, why they build and refine them, and how they interact with them to create
music:

We’ve built up a pretty extensive deep system now. . . . It’s not like we make music, then use
the system to replay it in new ways. The system itself is making the music each time, it’s all
about the capabilities of the system dictating what the music’s like.

(Muggs, 2016)

There’s no event generation taking place other than within the system we’ve designed. . . .
How we play the system dictates how the system responds.
(Tingen, 2004)

We build systems because it’s the most instinctive way of connecting things we invent.
These systems do not produce a specific genre of music, they host modules, and manage
all the protocols that allow them to communicate with each other. If we want to change the
protocol, we have to enlarge the system.

(Tsugi, 2018)

We know what we do, and we know our habits. We built habits into the system that allowed
us to be able to elaborate or expand the parameters or refine them, or perhaps closer define
what we were after incrementally, and it made a lot of recordings happen.

(Frame, 2013)

It has always been important to us to be able to reduce something that happened manually
into something that is contained in an algorithm. Then the algorithm allows us to add a bit
more flair or a bit more deviation that we would also do ourselves in a little script. Just a few
slight tweaks can spin it out into all sorts of recreations. It’s a great way to spawn yourself if

you like . . . and spawn your actions.
(Pequeno, 2010)

In sum, for Autechre, musical systems, technology, and creativity are inextricably intertwined.
Booth sums up this intertwining’s crux perfectly: “it gets a bit hazy in terms of what’s a musical
idea and what’s a piece of technology” (Sherburne, 2018).

In between these extremes of devotion to a musical system in the form of a single piece of
gear or sound profile such as Pole or TM404, and complex generative music patches such as
Autechre’s system, are most electronic music producers who configure a system to help them
make the music they want to make. Even if one does not have the resources to build new studios
for each musical project, or Max programming expertise, this book recommends the DAW as an
affordable, powerful, and protean musical system capable of creating enchanting sounds and the
conditions for creativity.
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Case study:

Brian Eno’s musical systems of sonic treatments and generative loop machines

By the time Brian Eno was explaining the studio as a compositional tool, he had already been
working with musical systems of one sort or another. In fact, the musical system concept is neatly
illustrated by the sonic treatments Eno began implementing in his ambient music production
work in the 1970s. Eno created these treatments by routing audio through a variety of signal
processing and effects units that were connected in a circuit. These treatments were essentially
bespoke musical systems with which to treat already recorded sounds and record the results.
Software designer Sean Costello (founder of the reverb and delay VST plug-in company, Val-
halla) explains how Eno set up “feedback paths through the mixing boards that incorporated
several hardware processors” to shape sounds (Costello, 2011). To illustrate such feedback paths,
Costello cites Eno’s “shimmer” treatment patch. This patch was constructed by routing a sound
output from a Lexicon 224 reverb unit through an AMS DMX 15-80s reverb with pitch shifting,
then into a Lexicon Prime Time delay unit, an EQ on the mixing console, and finally, back into
the 224. This circuit, notes Costello, “was just one of the ‘treatment’ topologies—[Eno] obvi-
ously put a fair amount of time into setting up different feedback configurations.”

Another facet of Eno’s interest in musical systems is his work on generative music. In a 1996
talk on the topic, he traced its roots to the minimalist and process-oriented music of Terry Riley
and Steve Reich. Riley’s “In C” is a 1964 composition consisting of 52 bars of music, each of
which are repeated any number of times by any number of musicians who proceed through the
piece at their own pace. Eno noticed that the effect of the music’s layered pattern juxtapositions
created “a very complicated work of quite unpredictable combinations” (Eno, 1996). Eno also
cited the influence of Reich’s “It’s Gonna Rain”, a 1965 piece created using two copies of a tape
loop of a preacher intoning “it’s gonna rain” played simultaneously on two tape machines. As
the machines gradually go out of sync, the voice transforms into echoing canons with strange
textural-timbral qualities. Eno was inspired by both the music’s sound and its process, noticing
how Reich’s use of tape machines was a kind of system that transformed a simple input into a
complex output. The tape machines’ going out of sync generated “a huge amount of material and
experience from a very, very simple starting point.” Eno heard in “It’s Gonna Rain” an audio
analog of a moire pattern, a visual interference pattern produced when slightly offset templates
are overlayed. “It interested me that an artwork could be a system of amplifying detail,” he
noticed (Diliberto, 1988).

Building upon the music of Riley and Reich, Eno developed his ambient music concept, based
on “a system or a set of rules which once set in motion will create music for you” (Eno, 1996).
For his 1975 recording, Discreet Music, he configured two reel-to-reel tape machines into a
“long delay echo system” through which to process sounds (Eno, 1975). In the liner notes, Eno
described the album as “a technological approach to the problem” of how to create a musical
system “that, once set into operation, could create music with little or no intervention” on the
part of its producer. The producer’s own contribution was limited to composing “two simple and
mutually compatible melodic lines of different duration” and “occasionally altering the timbre
of the synthesizer’s output by means of a graphic equalizer.” On the album’s back cover, Eno
provided “an operational diagram” of the tape machine-based system he used to make the music.
This diagram is a kind of score that explains the processes by which the album’s sounds evolve
(Eno, 1975). In a way, the star of Discreet Music is the musical system used to generate it.

A final example of Eno’s approach to letting sounds evolve on their own is Music for Airports
from 1978, four compositions created using tape loops, some of which include three sung notes
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that repeat in cycles of varying lengths (roughly every 23, 25, and 29 seconds). In Airports and
other subsequent pieces, Eno configured loops that never repeat the same way twice, instead
generating ever new counterpoint and harmonies. Decades later, Eno’s longstanding interest in
generative musical systems culminated in the ambient music apps Bloom, trope, and Scape.
From his sonic treatments and delay echo systems to his generative music experiments, Eno was
ahead of the production curve in recognizing the creative power of musical systems.

Musical system lessons

Routing + simple rules = complex results, multi-centered action

One does not have to make explicitly generative or ambient music to implement Eno’s ideas
into electronic music production practice. First, the key idea is “how the system works and most
important of all what you feed into the system” (Eno, 1996). In the context of a DAW, a producer
might experiment with various musical systems via chains of connected effects through which
to process audio or MIDI signals inserted onto tracks, effect Return channels, or even a project
file’s master output. This recalls Mr. Bill’s setting up a giant chain of effects that acts like a Rube
Goldberg machine. Such an effects chain can transform what is fed into it in unpredictable ways,
the complex results of which can be built upon, through resampling, for example (see Chapter 6).
A broader lesson from Eno’s treatment techniques for enhancing sounds is that in the DAW,
every sound can go on a journey somewhere. Eno’s treatments are a forerunner of the many ways
electronic music producers today route sounds through their DAWSs. A route is the way taken
from a signal path's starting point to its destination.

Routing sounds is one of the producer’s most powerful techniques because it has no end. For
example, a sound can be sent through a signal or effect processing plug-in, and the results of this
routing then sent somewhere else. Or MIDI events from one track can be copied onto another
track to control another set of sounds. In an Ableton video tutorial for Point Blank Music School,
producer Freddy Frogs explains the origins of routing sounds in the analog studio and advises
producers to experiment with their own routings in the DAW:

In an analog studio we used to plug channels into other channels . . . and then worry about
feedbacking the channel into itself. Experimenting with signals in an analog studio was
essential. That is something that has been a little lost with software music. So try to use this
routing matrix—the I/O section in Ableton Live—as a creative tool. . . . Experiment with the
platform [the DAW itself]. Try to route things in different ways.

(Frogs, 2014)

When we route sounds, it generates further ideas for how to route sounds, and as we listen to
the effects of our routing we imagine yet more circuit paths to try. Within the DAW’s ecosystem,
one can also route sounds through and within VST plug-ins. Most VST synthesizers include a
modulation “Matrix” page to organize such routing options that connects a modulation source
(e.g. an LFO control) to one or more modulation targets (e.g. a Frequency Cutoff control). For
example, U-he’s Hive synthesizer has 12 slots in its modulation Matrix (Figure 2.2) and over
100 possible modulation targets (Figure 2.3). Such myriad possibilities for routing sounds from
various sources to various targets create conditions for complexity through feedback loops that
can lead the producer to unpredictable, cascading results. With the right treatments and routing,
remarkable timbres become possible in the DAW.

A second lesson from Eno’s work is to explore how “very, very simple rules, clustering together,
can produce very complex and actually rather beautiful results” (Eno, 1996). Generative music,
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Figure 2.2 Modulation Matrix for U-he’s Hive VST synthesizer

unassign Oscillator 1: Pulse Width
Amp Envelope 1

Figure 2.3 Drop-down menu for U-he Hive’s Modulation Matrix targets

he says, “specifies a set of rules and then lets them make the thing” (Eno, 1996). In a DAW we
can implement the generativity idea via automation. For example, automating a parameter such
as the Dry/Wet control on a reverb effect so that it increases or decreases at a certain rate over
the time of a track specifies a changing set of transformations for the sound. Automating multiple
parameters simultaneously creates compelling and generative-like composite sounds from sim-
ple materials. This recalls producer Boris Brejcha’s point in Chapter 1, that through automation
a track “starts to live, because the sound is moving a lot” (Brejcha, 2018).

A third lesson from Eno: generative music seeks to avoid “a single chain of command” and is
instead “multi-centered” with “many, many, many web-like modes which become more or less
active” (Eno, 1996). As producers, we can consider how to incorporate various levels of inde-
pendent musical action into our tracks. Combining effects chains with automation of the param-
eters within the effects in the chains is one way to bloom multi-centered sonic complexities in
a track. The modular Rack system in Ableton Live helps us visualize such sonic complexities.
A Rack contains a chain of serially connected instruments and/or effects plug-ins with which “to
build complex signal processors, dynamic performance instruments, stacked synthesizers and
more” (Ableton, 2018: 283). One can even incorporate Racks within Racks to generate mag-
nitudes of multi-centered sonic complexity. In sum, no matter what style of music s/he makes,
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a producer can use his/her musical system to generate layers of simultaneous, hard-to-predict
activity via automated variations in a track’s timbral, rhythmic, melodic, and harmonic activity.

An ideal, AI-based musical system

To create a broader perspective on musical systems, consider how your ideal system might work
if it were Al (Artificial Intelligence)-based and could produce music based on your previous
work and current state, drawing on all of the tracks you have made so far, plus other sounds you
might be interested in. Such a system would have an emergent quality, meaning it would have
“some ability to recognize the pattern that you gave it and complete the story, give another exam-
ple” (Metz, 2020). On his music production podcast, Mr. Bill imagines such Al-based software
helping producers to refine their musical system by observing their decision-making as they build
tracks:

I think you could have a program that just sits in the background of your computer just look-
ing at the decisions that you’re making all the time and just build an average mean for what
it is you choose to do in every situation along the way. And after you’ve written a couple
hundred songs and it has seen you do all of that, this thing could just be like, “I know your
process” and just spit out new tunes.

(Day, 2020)

While such Al-based software does not yet exist, thinking about how it might work illustrates the
power of musical systems to generate complexity and help us produce.’ Pondering such a system
is a step towards learning how to make those sounds ourselves and, ultimately, curating our own
creativity by reflecting on the decisions we usually make in the midst of our workflows. Ask
yourself: What would my ideal musical system consist of? How would it work? And how might
1 refine my existing system to bring me closer to this ideal?

Setting up a music production system

Preferred ways of working and defining a musical system

When you are setting up your musical system, consider your preferred way of making sounds.
You may already be a keyboard player, a drummer interested in applying your skills to finger
drumming on a pad controller, a DJ interested in remixing, or a newcomer to production. Even
if you do not play a musical instrument, that is no hindrance to producing. In fact, many pro-
ducers who do not play instruments work with samples, field recordings, loops, and sequences.
What is important is having a way to get information into your musical system, to load the sys-
tem with input so that you can set feedback loops in motion and engage with the possible com-
plexities or output that results. Try using a MIDI keyboard for playing melodies and chords,
and finger drumming beats. If the controller has rotary knobs or faders on it (Figure 2.4), these
can be MIDI-mapped to the DAW software to control parameters within it. Producer Robert
Henke (Monolake) defines musical systems in terms of a set of tools that interact. Henke uses
“tools” broadly to mean any combination of software or hardware instruments, libraries of
sounds, and ways of treating and routing these sounds. “It has indeed become a requirement for
every electronic musician: define your system,” he says. “Essentially it’s a quest for identifying
those five tools that interact best with each other for what you want to achieve” (Goldmann,
2015: 46).
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Figure 2.4 Arturia 61-key MIDI controller

Keyboard and Grid pad controllers

Many electronic music producers work with some kind of controller to trigger samples and input
MIDI into their DAW. At the time of this writing, the most popular devices are MIDI keyboards
and Grid-style drum pad controllers.

The generic MIDI keyboard controller (Figure 2.4) is often referred to as a “dummy” control-
ler because it contains no sounds of its own and must be connected to a computer.® In its standard
25-, 49-, 61-, and 88-key configurations, the keyboard is merely an input device for triggering
whatever sound you have loaded into your software. Use the dummy-ness of the MIDI keyboard
controller to your advantage! Unlike hardware instruments, the controller’s sound is not defined
until you assign a sound to it in the DAW.

Despite being without sounds, the layout of the MIDI controller is that of the piano, with white
and black keys and 12 semitones per octave that tacitly connect the producer to the long tonal his-
tory of European music. In this way, the keyboard materializes musical possibilities in the form of
potential pathways for the fingers. If you are not a keyboardist, you can still use the instrument’s
notes being close at hand to your advantage. Try out different chord shapes: if you can play a C
major triad (notes C, E, and G), you can also transpose this hand shape elsewhere on the keyboard
to make different chords (such as an e minor or a b minor diminished triad). Experiment.

The most influential controllers of the past 20 years have been Grid Controllers with rows of
touch pads arranged in 4-by-4 or 8-by-8 grid matrix formations. The Grid has its origins in Roger
Linn and Akai’s MPC60, a sampler developed in 1988 which we explore more in Chapter 5.
Examples of Grids include the MPC, the Novation Launchpad, the Monome, and Ableton’s Push.
Since Grids are not keyboards with notes laid out low to high, left to right, their design frees
the producer to approach melodies or chords in novel ways. Grids are also ideal tools for step
sequencing beats: their touch sensitive rubber pads are optimized for finger drumming and their
layout displays the beat subdivisions and flow of musical time as a sequence of flashing lights.

Templates and sound sets

A template is your default set up in your DAW that includes, at minimum: pre-configured audio
and VST instrument MIDI tracks, effects loaded onto Return tracks, and your go-to signal pro-
cessing chains or Effects Racks at the ready. One reason to use a template is to have the essen-
tial elements of your musical system present whenever you work; “a well thought out project
template will enable you to get up and running in a single click” (Walden, 2010). Some DAWs
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come pre-loaded with production templates. Steinberg’s Cubase, for example, includes “Dance
Production,” “Hip Hop Production,” and “Metal Production” templates. But make your own. As
a start, explore your DAW and VST plug-ins to find preset sounds that you like. Modify these
sounds, save them, and make them easily accessible when you are working.

Equipment doesn’t matter (that much)

From the latest software instruments to re-issues of classic analog synthesizers, there are a pleth-
ora of tools with which to produce electronic music. Sounds are cheap and easy to come by,
computer memory is abundant, and there are more instrument and effect plug-ins than a producer
will ever have enough time or money to try. One is forgiven for thinking that production is about
its gear, because there is so much extraordinary gear to use. But consider that the specifics of your
equipment are relatively unimportant. As Mark Fell reminds us, “don’t worry about what tech-
nology you need. Use what you have” (Fell, 2016). It doesn’t matter that much what equipment
you use because as a producer your primary job is to develop ways of interacting with your musi-
cal system that inspire you and generate compelling sounds. The late keyboardist and composer
Harold Budd, one of ambient music’s pioneers (and a quiet inspiration for this book), speaks to
using this approach to recording. Budd used whatever synthesizer was closest at hand: “1 have a
philosophy that one is obliged to use what’s there. You don’t need an awful lot of stuff, but you
use fully everything that’s there” (Goldstein, 1986).

Conclusion: Approach and Quest

This chapter has explored the importance of setting up complex musical systems and workflows
for interacting with them. This brings us to Approach and Quest. Approach is the way you draw
on your tacit knowledge to interact with your musical system. To illustrate the concept, consider
the deceptive fact that many producers have a favored piece of gear because of its sound, its
workflow quirks, or because of how supposedly intuitive it is to use. A producer may swear by a
particular technology, such as a Korg MS-20 for basses, or an Elektron Octarack for sequences.
But remember that a producer’s enthusiasm for gear glosses over the fact that s/he has learned
meaningful ways of using and interacting with it, having discovered through trial and error uses
that makes it feel indispensable. As producer Darren Cunningham (Actress) puts it, “once you’ve
decided on the equipment you’re going to use, you have to learn it, understand it” (Duplan,
2017). Such is the way electronic music production is always a dialog between a musical system
and a producer’s tacit knowledge of how to make use of it. In sum, your Quest is to get to know
and develop both the potentials of your system and your skills for using it to create the music
you want to hear. If you are unsure what to use, consider the DAW as your primary production
tool. Software is affordable relative to its power, uncannily models the capabilities and sounds of
hardware, and is elegantly compact, compressing a studio into a laptop.

Production Quest

1 Start simple. In your DAW, set up a musical system comprised of three tracks of synthesiz-
ers, each for one type of sound: chords, bass frequencies, and percussion. Make a piece (or
ten) with this system.

2 Expand this three track-based musical system by adding three Return channels for effects.
Insert a different effect on each Return channel so that the effect can be used in various
amounts on each of your track’s three elements. For example, Return 1 can be a reverb,
Return 2 a distortion, and Return 3 a delay. Shape the music you made in Step 1 by sending
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your effects Returns in varying amounts to each of the sounds, automating the effects so that
they do different things over time. Explore the parameters on the effects as well, automating
them to bloom Eno’s “multi-centered” complexities into your track. Explore the creative
possibilities of this simple yet complex musical system with three sound types and three
effects Return channels. Save the system as a DAW template, and build a new one tomorrow.

Notes

1 Research on the musicology of music production has examined these paths. For example, Aksel Tjora
(Tjora, 2009) applies concepts from social construction of technology studies (Bijker et al., 1987,
Akrich, 1992) to frame musicians’ creative workflows in terms of the “usage trajectories” they con-
struct within the implicit “scripts” of their electronic musical equipment (Akrich, 1992). Examining
uses of the Roland MC-303 Groovebox, a hardware sequencer and drum machine popularized in 1980s
electronic dance music, Tjora shows how the instrument’s scripts accommodated musicians going off-
script by “constructing their personal user trajectories” (Tjora, 2009: 175). Similarly, in their history of
the Moog synthesizer, Trevor Pinch and Frank Trocco show how scripts “try to contain the agency of
users, but users can exert agency too by devising their own alternative scripts” (Pinch & Trocco, 2004:
311). Indeed, there is often a divergence between what manufacturers intend for their equipment — their
implicit scripts — and how musicians deploy it. For example, with regard to drum machines such as Roger
Linn’s LM-1 and Roland’s TR-808 that changed the sound of music in the 1980s, their user trajectories
were largely uncharted, and there was no script to guide musicians in how to use them. Musicians devised
workflows for using these new instruments arrayed into musical systems and through that discovered
new sounds.

2 This idea is echoed by mathematician Marcus du Sautoy in his book, The Creativity Code: “Being creative
requires a jolt to take us out of the well-carved paths we retrace each day. This is where a machine might
come in: perhaps it could give us that jolt, throw up a new suggestion, stop us from simply repeating the
same algorithm each day. Machines might ultimately help us, as humans, behave less like machines” (Du
Sautoy, 2020: 4-5).

3 To illustrate: the studios and setups James configured to make his 2014 recording Syro used some 138
individual pieces of hardware and software equipment (Minsker, 2014).

4 (Costello, 2011). Perhaps taking inspiration from Eno’s treatments, one of Costello’s Valhalla reverb

plug-ins is called Shimmer.

For an overview of uses of Al in music production, see Drake (2018).

6 In Sonic Writing, Thor Magnusson asks us to imagine what it would feel like being such a digital instru-
ment: “Unlike the acoustic instrument that knows its user very well, your user behaves differently every
time you are played, and that is possibly because you are never the same either!” (Magnusson, 2019: 35)

W
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Beginnings, approaches, improvising, and
being lost

Introduction: begin anywhere

To begin a music production project is to face the fullness of possibilities and the emptiness of
what could be done but has not yet been tried. The composer John Cage once famously advised,
begin anywhere. He consulted the /-Ching and rolled dice to generate his compositional moves
and help him decide what to do, finding a process (Cage, 2015: 32). He added, there’s a tempta-
tion to do nothing simply because there'’s so much to do that one doesn't know where to begin
(ibid.: 32). For Cage, the purpose of artistic practice was not to express the self but to quiet the
mind. We might follow the constraints of outside energies, he said, to let our creative process be
more like nature in her manner of operation, complete mystery (ibid.: 25).

The begin anywhere idea is advice for the electronic music producer to get going, make sounds,
and explore the accidental, unforeseen experiences that materialize from the process. My process
involves a computer and DAW software. There is a black box magic to producing electronic
music this way, in that I co-create with tools whose workings always extend beyond what I know
about them. The computer and its software run computational processes behind the scenes. Their
fast processing is almost magical, creating “a wealth of sound seeming to emerge from a thin
wedge of electronics” (Bach, 2003: 3). Working with my system, I get busy with making sounds.

This chapter outlines the experience of beginning an electronic music production project and
offers some general concepts that producers might consider as they embark on their own work.
I explore the connection between our musical system and our ideas, the value of focusing on sin-
gle elements in the system, compositional placeholders and through-lines, and creating variations
through permutations of limited sound sets. Then I turn to improvisation as a way of negotiat-
ing a musical system through productively getting lost and un-lost. I conclude by considering
the impact of mindset, the value of creative outsourcing, and steps for resisting the musically
predicable.

My begin anywhere is recording marimba, playing sequences of chord rolls in a minor key
(Figure 3.1). To make the begin anywhere a somewhere, 1 had decided upon a few constraints
ahead of time:

* atempo of 112 BPM

¢ 16th-note subdivisions for the chord rolls
¢ each chord rolls for 8 beats

»  fade out the rolls over each 8-beat span

I improvise chords in all registers of the marimba, from high to low. Some chords have open
voicing with large intervals between the notes, and some have closed voicing with the notes clus-
tered together. Somewhere in these improvisations I hope to find material upon which to build.
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Figure 3.1 The author playing marimba

Maybe I could arrange the chords into new progressions, layer them, or cut them into smaller
samples? I can figure this out later.

I am always curious about how other electronic music producers begin making a track,
because the possibilities at the outset seem endless. As the producer Beatrice Dillon says, “It’s
crazy that you can do anything, and that’s what gives you a headache” (Turner, 2020a). And
does how one begins even matter? Does it determine the direction the music will take, or sim-
ply get the proverbial production ball rolling? Producer Geir Jenssen (Biosphere), known for
his ambient electronic music and field recordings, begins with a quality sound, either sampled
or synthesized, found or made. For Jenssen, a quality sound can contain within itself an entire
composition:

I often start with a sample taken from a record or a film. Sometimes I start with one of my
own field recordings, or by making new sounds on a synthesizer. . . . A good sound can often
be more important than the actual composition. The better the sound, the less you have to
“compose.” A good, organic sound can be a composition in itself.

(Fischer, 2012)

Sometimes Jenssen begins by putting a sample into software that will mangle it, revealing hidden
sounds within. He has used Argeiphontes Lyre, quirky software created by the electronic musi-
cian Akira Rabelais, that generates unpredictable sounds out of audio loaded into it.' Jenssen
describes being surprised by the results:

I can, for example, upload a track with some old Ukrainian women singing. What comes out
is something completely different—there was one track that sounded like Elizabeth Fraser
from Cocteau Twins. You always get these surprises; you never know what comes out. So
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I just picked the best parts of it and re-sampled that, and made the tracks from these short

snippets.
(Ryce, 2016)

Similar to Jenssen’s focus on a quality sound, the producer Benjamin Wynn (Deru) searches for
“the smallest idea” with which to begin:

The hardest part of the writing process for me is starting, so anything that I can do to get
started is great. The smallest idea can get me going in terms of engaging in the process of
work, like putting some samples in a granular synth . . . or messing around with a new plugin

or melody.
(Raihani, 2017)

The producer Ryan Lee West (Rival Consoles) sometimes begins by sketching ideas for tracks
on paper, away from the DAW (Figure 3.2). On his website, West shares photos of track idea
sketches along with an explanation of his process:

Over the past 5 years I have been sketching compositions on paper. Sometimes they are
detailed, specific outlines of what I imagine for the music, sometimes they are how I would
like a synth to sound, sometimes they are me thinking out loud about the structure of the
music I am working on. The main reason why I do this is because it is a way for me to
problem solve away from the computer. I find the computer is so powerful at trying things
quickly that it can get in the way and overpower some of my decisions.

(West, 2020)
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Figure 3.2 Rival Console’s “Forwardism” track idea sketch (Drawing by Ryan Lee West, rivalconsoles.net)
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Finally, the producer Darren Cunningham (Actress) re-frames the production problem from how
to begin making a track to simply making sounds:

I don’t really sit down and go, “Alright, I’'m gonna make a track today.” I just go, “Alright,
I’'m just gonna make things, and I’'m gonna use different things to influence what that sound
does.”

(Darville, 2017)

I drag the audio files of my marimba playing into Live and load Simpler, one of Ableton’s
samplers (Figure 3.3). I assign each marimba chord sample to a pad on my Grid controller and
trim the start and end points of the samples, so that when I tap a pad, a marimba chord plays.
As T assign the chords to the pads, the pads light up, as if suddenly alive and radiating my own
excitement back to me. What were once different mallet-holding hand positions over an acoustic
instrument are now disembodied chords on the Grid, awaiting my next decision. I can re-play
the marimba chords by tapping the pads, free of the intentions of my original performance. On
the Grid, the chords need not remain in the order in which I had played them. The producer Sam
Shepherd (Floating Points), describes a workflow whereby he plays chords on a keyboard, sam-
ples them, and then re-sequences the samples:

I record lots and lots of chords completely independently of each other. The overall key
doesn’t matter, they can have no relation to each other whatsoever. Then you sample
these chords, lay each one out on a key of a keyboard and experiment with playing
them back in a different order to see if a certain combination sounds nice to you. . . .
This technique can get you exploring harmonic progressions that you wouldn’t have
thought up.

(Smith, 2019)

Now the Grid is an instrument for re-playing the marimba sounds: I tap-fap-tap the pads in dif-
ferent sequences and rhythms, finding a flow, learning how the chords on each pad relate to one
another (Figure 3.4). At this early stage of the production process, the pleasure is uncertainty and
the task figuring out the relationships between the pad sounds. There are so many permutations
for playing the pads together or sequentially that I need to whittle down their possibilities to just
a few. I try out various chord sequences and follow those that sound compelling. What's that
sound? Play it again!

With the uncertainty of not knowing where each marimba chord is on the Grid, I tap to hear
the sounds, each pad tap triggering a two-measure long series of 16th-note pulsations. ‘“Playing”
the marimba by tapping pads is an uncanny sensation because all of the embodied physicality

(1| ) (®) marimba chords 12
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Figure 3.3 Marimba chords loaded into Ableton Live’s Simpler
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Figure 3.4 Marimba chords loaded onto Ableton Push pads

of playing the acoustic instrument—hands gripping mallets, mallets striking wooden bars and
feeling their give, arm gestures changing to alter dynamics and tone—has been compressed into
a free floating moment I can trigger however I wish. The Grid has increased my musical options
by magnitudes: if I move quickly between two pad taps, the marimba chords overlap like waves
in a way that was impossible to achieve when I recorded them (and would require two marimba
players playing together). As Alan Durant presciently noted in 1990, a decade before my DAW
software was developed, technologies of digital sampling and MIDI sequencing offer, among
other things, “solutions to problems of inaccurate, incomplete, or technically impossible perfor-
mance” (Durant, 1990: 185).

My pad tapping and listening for relationships among the pads soon becomes improvising a
new sequence of marimba chords. I tap to hear which pads hold the most unusual chords, all the
while trying to remember which chords are where and wondering how they could go together.
A production task presents itself: How can I devise an interesting chord sequence using the
pads I have under my fingers? There is nothing new about my process; I am, literally, tapping
into sampling’s long heritage. We remember DJ Kool Herc isolating the percussion breakbeat
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sections of records and hearing a new groove, or Pierre Schaeffer stitching together recordings
of pulsating train sounds to make his musique concreéte in which “the train must be forgotten and
only sequences of sound color, changes of time, and the secret life of percussion instruments are
heard” (Schaeffer, 2012: 14). As I tap the pads, I hear what I could not hear when I recorded the
marimba. Now the instrument sounds unfamiliar. Its sounds are a flood of information, a sensory
overload.

If I could, I would somehow try out every combination of pad tap patterns, but I can only work
with what I happen upon in the moment, committing to it, and following where it leads me. I find
a chord that sounds like a beginning, then listen to and compare how chords on the other pads
sound following it. From one chord to two, then three and four, I build up a sequence and record
it, tapping on the pads along to a metronome click (set to 82 BPM, the tempo at which I recorded
the marimba). I leave space after each tap to let the 8-beat marimba pulsations fade out. I like
odd-numbered, long sequences—not 4 or § bars, but maybe 23 or 42—because their complexi-
ties keep me surprised.

Now that I have begun, each day I repeat the process of assigning marimba chords to the
pads on the controller, improvising a long sequence by tapping the pads, and recording the
results.

With my sequences on the screen, I move them around to hear how variations sound.
I drag the sequences further apart to create more space between them and elongate the pro-
gression, I play with the order of the chords within a sequence, or I duplicate one chord and
delete another. Each of these simple moves can create unfamiliarity and open-endedness,
which I hope to preserve as long as possible. “I start with ideas,” says the producer Stenny,
“but often they morph into something that I still don‘t know how to define, and I don‘t
intend to do so” (O’Gara, 2019). Re-ordering the sequences creates sonic surprises that
I could never have stumbled upon any other way, and listening to these variations I realize
that there are always other angles from which to approach one’s material. “I just like to get
the idea down,” says the producer Imogen Heap, “and play with it once I get it in the com-
puter” (Halle, 2010).

The sequences are my begin anywhere, a foundation to build on and play with by trying out
other parts and other sounds in pursuit of some kind of energy. But how does the producer know
what sounds go with what?

Musical gestures, musical systems, and discovering dialectics

In electronic music production, there are endless ways to begin. I began with marimba chords,
but I could have begun by sampling a single marimba note and worked with that—using its
waveform to make a tuned drum kit or granular pad, for instance. Sometimes we pursue a pro-
duction gesture because it makes sense of the situation in which we find ourselves: we improvise
chord rolls, played at 112 BPM, fading out over eight beats. A production process is a commit-
ment that connects us in a tactile way to where we are now, and, as long as we pay attention, it
will offer us options for moving forward.

The composer Arvo Pirt describes composing as identifying the “single gesture” that is inher-
ent in a piece of music that has yet to be created and then finding a system through which to
express it:

A composition comes as a single gesture which is already, in essence, music. . . . The com-
positional task is to find the appropriate system for the gesture.
(Hillier, 1997: 201)
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This idea of connecting musical systems to musical gestures is germane to electronic music pro-
duction, and helps frame our work. The producer Ben Lukas Boysen explains Pért’s influence on
his own productions, specifically Pért’s belief that every sound requires good reason to warrant
inclusion in a composition:

Arvo Part—who’s one of the few composers I admire endlessly . . . said that he’s trying
to “decorate” his music as little as possible—everything in there should have a meaning,
function and reason to be there—this impressed me deeply and I fell in love with the idea
of music as “acupuncture”, where every element hits a certain nerve and where there are no
fillers, no needless elements.

(Fischer, 2014)

In electronic music production, a production gesture can be many things. It can be something
musical—a melody, an arpeggio, a bass line, a chord sequence, a beat or rthythmic texture, or an
effects chain. Or a gesture can be an extramusical sensation like a mood, a feeling. While Part
does not explain what gesture in music is, imagine its impetus coming from anywhere. When it
appears, its form is the DNA of what could eventually become a finished piece. Ryan Lee West
describes something akin to Pért’s single gesture idea when he speaks of figuring out a track-in-
progress’s most essential aspects:

Many pieces take me a long time to understand them, or at least understand what is the most
essential aspect of them that then dictates the logical progression of the composition. So
I need a lot of time just listening to my ideas.

(West, 2018)

The second half of Pirt’s idea—composing as finding the “appropriate system” for the musical
gesture—is also useful for music producers to think through. As we saw in Chapter 2, a musi-
cal system is an assemblage of technologies (e.g. DAW software, VST plug-ins, guitar pedals,
etc.) connected to work as a unit so that recorded, sampled, or synthesized sounds can be routed
through them. But a musical system can also be thought of more expansively as a concept in
search of an action. A system can be a general idea—for instance, an expression of musical den-
sity or emptiness—that the producer finds a way to manifest in sound. Or a system can extend
beyond technologies and musical concepts to draw on the producer’s life in, and outside of,
producing music.

Consider, too, all of the possible dialogues in production—between the producer and a
musical system, between the parts in our tracks, between our tacit knowledge and what we do
not yet know, between our practice and our potentials. John Cage used another phrase, discover
dialectics, to describe these conversations. The scope of any electronic producer’s musical
system is vast and its workings complex because its components are in continual dialogue with
one another as our questions become musical answers, leading us to yet more questions as to
what to do next. For the producer, discovering dialects is figuring out possible points of con-
nection in a musical system, hearing the simultaneous conversations happening on different
strata of experience and awareness—between sound and feeling, technologies and techniques
for using them, influences and ideas for putting them into action, and responding to what the
music seems to need.

Summing up so far, at the outset of beginning every new track a dilemma presents itself. While
we can begin anywhere, we need to closely attend to our initial ideas—whether the product of
deliberate decision-making or random happy accidents—and permit them to suggest a direction.
At the same time, our tinkering with sounds, parts, and structures from the get-go reveals new
possibilities for our material. Something is always happening, but are we noticing? And if we
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notice, how will we respond to proceed? Let us turn to the work of some other music producers
for guidance.

Jon Hopkins’ ways of proceeding

The music of producer Jon Hopkins has been described as “fusing technology to humanity” in
that his tracks “evolve and grow like an organism, never getting stuck in flat, symmetrical loops
that afflict some other intrepid button-pushers and laptop musicians” (Nguyen, 2018). In candid
interviews about his workflow, Hopkins says that the initial stages of generating ideas for a
recording project are difficult, because he understands how much time and effort are required to
produce a finished track:

The amount of layers and processing that end up in the final versions, and all the things that

have gone into making it sound just so—there’s really a huge amount of time and work. So

when you’ve got nothing at all it’s daunting. . . . Of course, all you have to do is start.
(Smith, 2018a)

Placeholders

Hopkins’ strategy is to work quickly at the beginning of a project to capture ideas before over-
thinking them. For example, he sometimes begins by drumming a beat on his desk, recording and
tinkering with it a bit. Then he plays chord placeholders along to it:

For the sake of immediacy, I might drum a beat on the desk with a mic and split that out onto
the Push. Then maybe I’ll resequence and EQ it into the semblance of a beat, then quickly
play chords over the top. . . . There’s something to be said for working with placeholders so
you can move on with the overall composition.

(Smith, 2018b)

Hopkins improvises many parts and records his performances as audio and MIDI clips in Live’s
Session view. “I tend to catch on live performances really quickly” he says, “and improvisations
get put down in the different clips” (Rancic, 2018).

Another angle or through-line

In Hopkins’ experience, musical placeholders can sometimes be springboards for new production
paths he calls through-lines:

What’s interesting is that sometimes you might find that some element of the placeholder,
like its reverb for instance, can be the genesis of another angle or through-line of inspiration
for how the sound progresses. There may be a tiny bit remaining of the very first sound. You
get addicted to what you start out with. If you remove every trace of that original spark,
sometimes the track can suffer.

(Smith, 2018b)

Once an element in the music—such as a reverb—is identified as a through-line, the producer can
tinker with it. Hopkins finds this pursuit exponentially interesting:

There’s always something that you can fiddle with, and that will trigger another idea,
and before you know it you’ve resampled what you’ve just done, like the tail of a reverb
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accidentally you’ll just hear it and straight away resample it and then you’ve got a whole
new sound to play with. It’s sort of exponentially interesting, and hopefully that’s coming
out in the tracks.

(Heaton, 2016)

Harold Budd’s three steps

After an earlier career as a drummer and composer of avant-garde classical music, in the 1970s
Harold Budd turned his attention to composing ambient music and playing piano. Budd’s artistic
influences include John Cage’s essay “Where Are We Going And What Are We Doing?” (Cage,
1973: 194-259) as well as the abstract expressionist art of Robert Motherwell, who espoused
the practice of “automatism,” automatic doodling to tap into ones unconscious.? Searching for
his own creative principles, Budd developed a simple and minimalist approach to improvising
piano and recording that applies to navigating electronic music production’s ocean of workflow
options. As a complement to Cage’s begin anywhere, Budd used a three-step strategy for moving
forward, no matter where he may have begun. First, he focuses on a single and small musical
thing: “The way I work is that I focus entirely on a small thing and try to milk that for all it’s
worth, to find everything in it that makes musical sense” (Goldstein, 1986).

Although Budd does not say what this small thing is, we can imagine possibilities from our
own experience—for example, a phrase, an interesting sound, a rhythm, an effect, or the unex-
pected juxtaposition of two marimba chords. The details of what the small thing is do not matter
as much as the urgency that we find something to focus on. Budd’s second and third steps are
connected: to extract from this point of focus all of its value, by uncovering everything in it that
makes sense. “I really like to find as much life as possible in the smallest amount of material,” he
explains. “A very simple scale, a relationship of note against note, especially a sustained note”
(Goldstein, 1986).

To further illustrate Budd’s approach, consider the plethora of preset sounds available to the
electronic music producer, a topic explored more in Chapter 4. Despite our having an excess
of sounds within our DAW, we can chose to begin with a single sound that catches our ear. We
might ask ourselves: What do I find enchanting in this sound, and what could I do with it to reveal
its potentials? A producer can apply Budd’s focus-and-find-everything-in-it-that-makes-musical-
sense approach to audio samples, MIDI sequences, drum loops, sound design, or ways of effects
processing in the DAW.

Budd used his approach to make his recordings, keeping his process as streamlined as pos-
sible. In his collaborations with Brian Eno in the 1980s such as Ambient Volume 2: The Plateaux
Of Mirror, released in 1980, Budd would find a synthesizer preset, make a few changes to it, and
get playing. As we saw in Chapter 2, Eno routed the sound through an electronic treatment—for
example, a chain of reverb effects—he had devised to create a specific timbral aura. The treat-
ment shaped how Budd played by literally processing his improvising. “The sort of treatment
you hear on the piano influences exactly the note-to-note process,” Budd explains. “The length
of time between musical gestures, and the kind of taking advantage of the ringing timbres which
I’'m very fond of” (Goldstein, 1986). Eno noticed how Budd interacted with the sonic complexi-
ties of his treatments, hearing how Budd’ playing played with their effects:

I used to set up quite complicated treatments and then he would go out and play the piano.
And you would hear him discovering, as he played, how to manipulate this treatment. How
to make it ring and resonant. Which notes work particularly well on it. Which register of the
piano.

(Diliberto, 2016)
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In sum, once Budd found a keyboard sound he liked, he committed to the sound, and recorded
with it as is. “My idea of working in the studio,” he says, “is to play as very little as possible, and
take what you got and then work with that” (Diliberto, 2009).

Play as very little as possible, and take what you got and then work with that. Now that I have
marimba chord sequences, I begin trying out other parts and other sounds. In the DAW there are
hundreds (thousands?) of sounds that could potentially sound good with the marimba chords, but
on this project I constrain myself to just a few sounds that fit. A sound that fits is often a contrast-
ing sound—a sound that complements the timbre of the marimbas, or that occupies a different
frequency stratum. Pay attention to contrast.

Improvising to find something interesting

I’'m playing along to the marimba sequences, improvising on the keyboard, playing one part
after another, from a beginning to an end several minutes later. Improvising long parts gives me
the best chance of capturing a performance with energy, finding a form, and generating material
that can be shaped and edited later on, a topic we explore in Chapter 7. The keyboard is familiar
terrain, and my hands find chord shapes, pathways, and places to go within its “field of keys”
(Sudnow, 2001: 51). I improvise in search of a mood and some kind of interestingness that holds
my attention, but since my hands fall into predictable patterns that have worked in the past, I aim
for what I haven’t heard before. I play to hear where the playing takes me, moving up and down
chord inversions, trying out overlapping dissonances, waiting for a compelling sound. A few
chords catch my attention, so I repeat them. Is this repetition enough to build on?

As I audition sounds, I am simultaneously improvising chords, melodies, and bass lines. Like
the sequenced marimba chords, these new ideas are also placeholders—attempts at filling out
the music in a preliminary way with contrasting timbres. Even so, I try to make temporary parts
usable. As Hopkins points out, sometimes traces of a placeholder will survive into a track’s final
version. Every sound and part I try is potential scaffolding to hold up something else later on in
the production process.

Improvising strategies: call and response

I improvise to come up with new parts, listening to what I already have and then trying to com-
plement that by playing something against it. Improvising is a jam session with a clone of myself,
and I find that jamming works best when you hear the musicians interacting through a call and
response dynamic. Layering parts in this way helps the music sound lively and tensile—as if it is
listening to itself on different layers of rhythmic and textural action. As I layer chords, melodies,
and percussion that respond to one another, the track’s texture becomes a more animated and
oscillating experience in which every sound has its own pulsation.

Accidental counterpoint, finding variations

Over the course of sequencing the marimba chords, looking for contrasting sounds, recording
placeholder parts, and improvising calls and responses, errors appear in my workflow. I drag
a marimba sequence a few beats too far over and now one of its chords overlaps with another
sequenced part in an odd way. But hold on—it sounds good! The overlap creates an interesting
accidental counterpoint. I leave the overlap be, for now, as another placeholder. Such accidents
can sound more interesting than the results of my deliberate decisions and when they do, I wel-
come them. At the same time, chance is not a complete substitute for intentionality: the surest
way to make a track sound compelling is to shape it by deliberate adjustments.
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As the electronic music producer sketches a rough form for the music, s/he questions its sound
at each of its passing moments, listening to what s/he has so far and wondering about how to
organize it into a more cohesive and intentional whole. The producer Jerrilynn Patton (Jlin),
whose rhythm programming we explore more in Chapter 5, speaks of her process of finding
permutations and combinations of a limited sound set to create variations:

Basically, it starts with two sounds and it really becomes just a thing of permutation and
combination. Because what happens is, it starts off with maybe three really simple variations
and what ends up happening is these three simple variations become nine very complex
sequences and ideas. All the variations are still there, just switched so many times it sounds
totally different now.

(Yoo, 2017)

I have begun and found some ways to work, yet what makes electronic music production com-
plex is the number of possible interactions between what I notice in the sounds and the musical
system at hand. At any moment, I could morph a sound to be totally different and my understand-
ing of what the track could be will shift accordingly. The production process requires one to be
intentional and systematic, yet also open to letting unintended things happen. Which brings us
to being lost.

Being lost and getting un-lost

Throughout the production process I am often lost in the sense that it is not clear where the music is
going and which steps I should take to develop it. At times, every moment of the experience seems
ambiguous. For example, I notice myself half understanding how a software instrument works
whilst trying to get an interesting sound out of it; playing a meandering chord progression and not
knowing what comes next; mixing effects together in an effects chain and not being able to predict
how it will sound; turning a chord into an arpeggiation set to “random” mode and not knowing
which notes will hit and when; being uncertain as to whether the track needs three parts, 12, or 20.

Producers are perpetually trying to engage their momentary ignorance of how to understand a
musical system and how to use its capabilities to unlock new sounds. Perhaps then, being lost is
the essence of the electronic music production experience? If this is so, then our ongoing task is
to figure out ways of bridging the gap between what our system is offering us in the moment and
what we notice of that offering. The results may be uncertain, but just because we cannot predict
an outcome is no reason not to explore. Being lost is a Houdini Opportunity, where the trick is
figuring ways out of the locked boxes of our own making.

A solution is to improvise. Improvising is a way to explore being lost. It is the spark that ignites
an idea for a track, the sudden left turn that steers us elsewhere, the What if I do that? or How
about this? questioning that reframes a production dilemma, the resourceful making-do with
whatever sound is at hand.

Electronic music producers incorporate improvisation into every aspect of the production pro-
cess. By improvising with a musical system to build a track that is as alive as possible, the pro-
ducer moves the music forward and in the process gets un-lost. Improvising can be applied to
anything in a production project: you can improvise by playing with a track’s sound design and
timbres, its grooves and beats, its sequences and loops, its melodies and harmonies, its arrange-
ment, and its mix. Improvising has no technical or theoretical prerequisites and might well be
the producer’s most widely useful skill, compressing composing into a fleeting instant, distilling
decision-making into evanescent moments of commitment for capture.’

Improvising also turns up the volume on our tacit knowledge, bringing to our awareness what
we didn’t know we already knew by drawing on our embodied experience. As Deckle Edge
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notes in his study of craft, “the most versatile and the most complex piece of kit we have at our
disposal is our own body” (Edge, 2019: 24). When you improvise, you surprise yourself with
what your body knows. You go where you have never been before, get lost, and then figure out
ways of getting un-lost by turning where you are into a place you want to be. Improvising is how
a producer explores routes through a musical system, trying things out. Through improvising,
the producer’s thinking evolves. Above all, improvisation generates plenty of potentially useful
material for a track.

Improvising the sound of a virtual band freeing themselves
from musical conventions

The varieties of improvisation carried out by electronic music producers can be illustrated with
an analogy to an acoustic band improvising. The power of this band’s improvising is that any-
thing could happen, and the musicians might pull off feats of virtuosity and tuned-in togetherness
that leave you in awe as you wonder: How did they do that? This is the level of performance on
classic live recordings that capture fleeting moments of enchanting and dexterous playing, think-
ing, and ensemble listening. Think of Keith Jarrett’s sprawling and meditative Koln Concert, or
Miles Davis’s restrained and minimalist Kind Of Blue, for instance. The best performances, notes
Barbara Gail Montero in her study of expertise, “allow observers to witness some deliberate,
conscious thought in action” (Montero, 2016: 140).

In theory, an electronic music producer could approximate this real-time interpersonal inter-
action, fleeting magic, and conscious thought on the fly by layering parts recorded once and so
perfectly that they would not require any further editing or manipulation. But producing does not
require the real-time virtuosity traditionally ascribed to skilled instrumentalists. As the producer
Guy Sigsworth observes, “we have great artists like Aphex Twin, who are, in a sense, non-real-
time virtuosi” (Fischer, n.d.). The producer has many non-performance-based ways of creating
sound worlds that feel alive. In fact, most electronic music tracks contain accumulated traces and
layers of performance from their non-real time making; they are simulacra of performances that
create their power by other means.

The similarities between the electronic music producer and a band illustrate these means. One
day, the band—pianist, guitarist, bassist, and drummer—decides to remix their musical roles.
The drummer cuts out the backbeats, turning her attention to the cymbals and keeping time a
few beats further afield from a 4/4 meter. The bassist plays long tones instead of locking into the
downbeats with the drummer’s kick drum. The pianist transposes bass lines into a high register,
and the guitarist borrows the drummer’s rhythms for sequencing his chords. None of the musi-
cians are playing what they might usually play, yet the music coheres and sounds more interest-
ing than ever.

The band remixing itself illustrates some of the compositional options available to the
electronic music producer. While one can aim to meticulously emulate the sound and feel
of what live instrumentalists typically do, the tradition of electronic music production is to
approach each sound in the virtual band as endlessly elastic, positioned halfway between
the acoustic and the synthetic. In the producer’s sound world, the virtual instrumentalists’
sounds may have no connection to the playing histories of their respective instruments: a
rhythm part can play melodic tones rather than drum sounds, for instance. The producer Tom
Jenkinson (Squarepusher) describes taking this approach in his production work. Jenkinson
configures his system so that different instruments/sound types sounds swap their respective
roles:

The thing that fascinates me is more about making a small amount of instruments sound
like a lot of instruments, so that sometimes what you thought was a synth is also doing the
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drums. I’m stretching things about so that instruments are swapping roles and augmenting
each other to build sounds as if they’re made out of hundreds of different things.
(Jenkinson, 2015)

As the producer moves around the DAW and manipulates parts and sounds to hear the results, each
move frees the producer’s virtual band from instrumental conventions. Sounds are free to mix and
mingle their roles as necessary, and in fact, the band has dissolved. In the instrumentalist’s world
of live acoustic music making, there are limits to morph-ability. But in electronic music produc-
tion, morphing has no limits. The late producer SOPHIE captured this idea, precisely describing
a track’s ideal state as an “elastic, full frequency range morphing composition” (Kessler, 2014).

In sum, the flexible control the producer exerts over her arrangement, sounds, and mix is not
a matter of rendering or approximating the sound of a live band. Instead, the production goal is
more radical: to improvise the sound of a band without instrumental affiliation or limits on the
sounds it can and cannot make, a sound that morphs from one state to another in an instant, a
sound that listens to itself on multiple layers of relation and interaction, never tires or becomes
bored, and reinvents itself on each track.

Recording maximum musicality with minimum intervention

I’'m playing along to the marimba chord sequences. Without a metronome click, I play continu-
ously on the keyboard for several minutes to try to capture something, moving outwards from a
center point, from a low register to a high one, from softer to louder, building upon what I played
a moment ago by varying a sequence of chords into phrases more elaborate, and then more sparse.

A longer sequence recorded without a metronome click prevents prematurely boxing the music
into conventional phrase lengths. In a Reddit AMA in 2018, producer Ryan Lee West advises
aspiring producers to work with chord progressions that are longer than 4 bars (or 16 beats in
4/4 time) so as to not lock themselves into the DAW’s default 4/4 metrical grid. “I think it helps
not to write chord progressions in 4 bars, 8 seems to work fine, but 4 seems to vividly mirror the
grid,” he says. “I try to write in 3 5 7 8 [bar sequences] etc so that even if the music is obviously
4/4 the chord sequence refreshes this” (West, 2018).

In addition to helping one get lost and un-lost, and freeing oneself of musical conventions by
reinventing musical roles for each track, improvising helps the producer capture a sense of maxi-
mum musicality with a minimum of after-the-fact intervention through editing, quantizing, or
more radical forms of disruption, a topic we return to in Chapter 6. Producers often try imbuing
maximum humanness into their music as early as possible in the production process, and playing
one’s initial parts without any form of correction is a way to preserve this quality. The producer
Anton Zaslavski (Zedd) plays parts for his tracks using a keyboard rather than mouse-clicking
notes into a sequence for just this reason. “I almost always play things on the keyboard,” he says,
“because it’s faster, and far easier to come up with cool chord progressions than if you try to
insert or move individual notes with a mouse” (Tingen, 2017).

Perhaps one reason why improvising captures a sense of maximum musicality is that it allows
the producer to engage in fast and intuitive thinking before the slower and considered process of
editing the performance comes into play.* Guy Sigsworth, renowned for his meticulous produc-
tions, distinguishes between fast and slow creativity:

For me, there are two types of creativity: fast and slow. The spontaneous, explosive side,
where I’'m generating ideas quickly; and the refining, organising side, where I slowly make
it fit together into a satisfying whole. It’s important to know whether, at any moment, you
need to be in fast mode or slow mode.

(Fischer, n.d.)



The faintest traces 49
Mindset

Whether working in fast or slow mode, the producer might experience a variety of mindsets,
often at the same time or in quick succession:

casual mind,
focused mind,
adventurous mind,
curious mind,
frustrated mind,
anxious mind,
confused mind,
susceptible mind,
associative mind,
optimistic mind,
humorous mind,
excited mind,
ruminative mind,
neutral mind

At the outset of a project, a producer could experience a frustrated and confused mindset, feeling
like there is little to go on, unsure how to proceed. But as we develop the track by trying out vari-
ous ideas, connecting bits to make larger bits, our mindset may shift from frustrated to curious
and associative, and eventually become focused and excited. This shift can happen in minutes,
or it can take weeks. A focused and excited mindset leads us to feel optimistic that the track will,
eventually, come together, though perhaps not in the way we had imagined it would.

While producing, it can be useful to adopt a neutral mindset that refrains from premature
judgement. A way towards maintaining this neutrality is to approach production as a form of
problem-solving (DeSantis, 2015). This can be as simple as noticing an uncompelling sound,
then trying out various solutions for changing it into something that is compelling. As well,
adopting a problem-solving mindset momentarily reframes producing as the pursuit of structure,
not feeling. This idea is illustrated by producer Olafur Arnalds, who describes his production
mindset as methodical rather than feeling-oriented:

It’s always a little bit methodical to me. When composing, it’s not really about the feeling of
the music, it’s a bit more about mathematics and logistics because you have to put together
all these different elements and get a strong structure.

(Meyer-Horn, 2019)

A neutral mindset also allows happy accidents to happen during the production process without
our impatience or judgments getting in the way. As discussed in Chapter 1, Brian Eno and Peter
Schmidt’s Oblique Strategies were aimed towards this way of thinking. Their strategies such as
“Look at the order in which you do things” encourage a level-headed reconsideration of wherever
one is in a production workflow. When you can, take a moment to ask yourself: What am I think-
ing about as I work, and what is the tenor of that thinking?

Creative outsourcing and resisting the predictable

It is not unusual for electronic music producers to begin making music by letting the complex
system that is their assemblage of music software and/or hardware tools suggest directions and
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lead the way. Producer TJ Hertz (Objekt) relies on his software-based system and his workflows
for using it to direct his work. Hertz generates source material by experimenting with processing
sounds and adjusting and automating parameters in Ableton Live, without knowing where this
experimentation will lead:

I rely quite heavily on happy accidents or detuning things or processing things in unpredict-
able ways. Because for me, the results that you get from tweaking a delay line or jabbing at
buttons on an unfamiliar synth or recording a result while you automate some parameters
where you’re not exactly sure what they’re going to do is a pretty important part of the pro-
cess. That’s the source material that I work with, and using that as a basis—that’s when I can
start to let my intuition guide me.

(Martin, 2018)

Similarly, producer Calum MacRae (Lanark Artefax) describes how he begins a track without a
specific sense of what he wants to do, preferring to “just let something emerge.” He also resists
relying on conventional rhythms, meters, or keys:

I start from a position where I try not to do anything predictable. I prefer to sit down without
having an exact idea in my head about what I want to write; I usually just let something
emerge. A good way of doing that is to always try and position yourself outside of various
rhythms, tempos, time signatures or keys. If you start outside of this you can find something
interesting to work with.

(Hinton, 2017)

MacRae often begins with percussion sounds—not to build steady beats necessarily, but to use
as building blocks for more abstracted percussive timbres and the track’s overall soundworld:

I reckon that consciously starting with percussion or the kinda building blocks of the music
forces you to approach those aspects in the same way you might approach melody or to
endow it with the same musical affection or whatever that’s conventionally afford[ed] to
melody or the seemingly “emotional” aspects of music.

Starting out with the seemingly inert aspects of music, kicks, snares etc. and using them to
articulate something sorta greater than themselves seems to me to be the easiest way to start
unpacking and reassembling your own idea of what music “should” sound like.

(Girou, 2016)

In sum, MacRae spells out a four-part strategy for resisting the predictable that any pro-
ducer would do well to follow in their pursuit of interesting musical material. First, let ideas
emerge without imposing a direction. Second, side-step conventional ways of structuring
a piece. Third, find starting points in “the seemingly inert aspects” of your sound palette.
Finally, from these decisions and discoveries, build your sense of how the music should
sound.

Conclusion

This chapter has outlined my experience beginning Plentitudes by sampling my marimba play-
ing and building upon that. It also offered some general concepts that electronic music producers
might think about. Part asks us to devise the appropriate system for our musical gesture. Cage
suggests we discover the dialectics among our ideas and our musical system by listening to how
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they “talk” to one another. Budd urges us to focus on a small thing to discover everything in
it that makes musical sense, while Hopkins thinks in terms of compositional placeholders and
through-lines. We also considered how improvisation shapes many facets of electronic music
production, from finding interesting sounds, happening upon accidental counterpoint and finding
variations, being lost and getting un-lost, emulating the sound of a band, and capturing maximum
musicality. Finally, we considered the impact of mindset, creative outsourcing, and steps for
resisting the musically predicable. In the next chapter we turn to presets and sound design.

The faintest traces Quest

Ideas are everywhere

A musical idea can be anything: a melody, a chord, a beat, a sample, a field recording, or sim-
ply an interesting timbre. Pay attention to any musical presence that seems compelling at this
moment and capture it.

Repeat it

Repeating your idea allows you time to listen to it, assess it, and give it an opportunity to work
its perceptual magic. Sometimes we do not know how interesting an idea is until getting to know
it through repetition.

Vary and develop it

Develop a vocabulary of production moves by which to vary and multiply your ideas.

Notes

1 Argeiphontes Lyre is available at akirarabelais.com. Some of its quirky preset names include “Eviscera-
tor Reanimator” and “The Lobster Quadrille.”

2 Motherwell once said: “All we needed was a creative principle, I mean something that would mobilize
this capacity to paint in a creative way” (Cummings, 1971).

3 Retroactive recording features in DAW software, such as Live’s Capture and Cubase’s Retrospective
Record, work by recording everything you play, even though you are not in Record mode. When you are
finished, click the Capture/Retrospective Record button to recall the MIDI notes you just played. In this
author’s experience, Capture and Retrospective suggest an ideal workflow in which you play first, then
go back later to refine it. In production workflow terms, you were composing the whole time.

4 This idea that there are two modes of thought — one that is fast, intuitive, and emotional (System 1), and
another that is slow, deliberate, and logical (System 2) — comes from the work of psychologist Daniel
Kahneman (2013).
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Presets and sound design

Introduction: the Laxity sample controversy

In early 2020, pop megastar Justin Bieber released his album Changes, and within 24 hours, the
album’s second single “Running Over” was accused of sampling the melodic sequence from
“Synergy,” a 2019 track by a singer named Asher Monroe, and “Flight,” a track by the Korean
hip hop artist, YUMDDA. As the plagiarism accusations rapidly escalated, a young Zambian pro-
ducer from the Netherlands named Laxity clarified the situation on Twitter: Bieber hadn’t stolen
a sample from Monroe or YUMDDA, because all three artists were using the same loop from
Splice, an online platform for royalty-free samples and sound packs (Deahl, 2020). The contested
loop was part of a Splice pack that Laxity himself had created, uploaded to the platform, and used
on his 2018 track, “Good Morning.” To prove his authorship, Laxity posted a video showing the
original DAW project file on his laptop, including the melody’s MIDI and the VST plug-ins he
used to process it, noting: “I made the melody, saved it as a sample and released it on @splice
for ANY one to use” (Laxity, 2020). A month later, Laxity was interviewed on Splice, where he
shared a video tutorial on how he had produced the loop (Splice Blog, 2020).

On Twitter, the Laxity sample controversy sparked discussion about the ethics of using pre-
fabricated samples in electronic music production, and producer-fans weighed in. A Twitter user
named Singto Conley argued that “if a producer working for someone as big as Justin Bieber
just drops in a splice loop with minimal editing they should at least lend some written credit
to the artist who made it, just an honorable gesture imo” (Laxity, 2020). Conley compared the
Bieber-Laxity controversy to Lil Nas X’s country music-tinged hip hop track, “Old Town Road.”
When the track became a viral hit in 2019, Lil Nas X had publicly credited another young Dutch
producer, YoungKio, whose self-described “throwaway beat” Lil Nas X had found and purchased
online (Lamar, 2019).

The controversy over Bieber’s production team’s use of Laxity’s sample illustrates how
critical—and noticed!—sounds and sound design are to contemporary music production: the
right sound communicates subtleties of style, telegraphs the taste of the producer by situating
them within a musical community, and in some cases, can be the x-factor that helps make a track
a hit. But even as samples, sample packs, loops, and FX are effortless and affordable to download
thanks to Splice and other subscription-based websites, there can be stigma attached to using pre-
set sounds without at least minimal editing or processing to customize them, disguise their ori-
gins, and make them more bespoke. Bieber’s use of Laxity’s sample, even though perfectly legal
and an example of a widespread and accepted practice, could be heard as a production short cut.!

While the distance between pop stars using Splice loops and this book’s focus on the work
of more experimentally oriented electronic music producers who craft the materials for their
tracks’ sound worlds may seem vast, both cases are part of a single production continuum. All
electronic music producers, no matter what style of music they make, no matter how popular
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or underground they are, traffic in the minutiae of sound by paying attention to levels of detail
within details that impact the feel of their music, a topic we return to later in the book. This
chapter explores matters of sound design in the production process. I examine the production
landscape of sound presets, production “composing kits,” strategies for limiting one’s sound
sets, the 80% rule of sound browsing, the acoustic sound ideal, and the uncanny valley aspect
of acoustic- versus synthetic-sounding sounds. I conclude with discussion on the importance of
sound design as creative process in electronic music production.

Presets

After arranging my marimba chord samples into sequences, I began searching for rather generic
electronic sounds that might go along with them. My idea is to assemble a sound set that will
complement and contrast with the mellow timbre of the marimba. Searching for sounds with
only their broad timbral contours in mind—soft-attack, middle register pads, a thin bell-like lead,
some bright percussion, a rounded bass—I comb through my software instruments and their pre-
sets, as well as other sounds I have made myself with these instruments, listening.

Today, preset sounds are accessible and affordable, but earlier in the 20th-century they were
novel kinds of musical building blocks. Presets can be traced back to electric organs from the
1950s to the 1970s. After WWII, as organs became widespread in American homes, instrument
manufacturers offered one-touch chords (e.g. a C-major chord when the C key is pressed) and
rhythm auto-accompaniment presets (e.g. buttons for bossa nova and foxtrot beats) to facilitate
playing one-man band arrangements of popular songs at “family sing-alongs, tapping into the
market for the popular dances of the time” (Wilson, 2016). One of these organ companies was
Chamberlin, founded by an American engineer named Harry Chamberlin. After playing in dance
bands in his youth, Chamberlin bought an electronic organ and a tape recorder—in other words,
a simple musical system—with which he could make recordings. Chamberlin would later explain
how the idea for a tape-sampling keyboard device had occurred to him:

And I was putting one finger down like this, and I said, “For heaven’s sake. If I can put my
finger down and get a Hammond organ note, why can’t I get a guitar note or trombone note
and get that under the keys somehow and be able to play any instrument?” As long as [ know
how to play the keyboard, I could play any instrument.

(Epand, 1976)

Chamberlin’s first sampling instrument was a rhythm machine he built in 1949 called the Cham-
berlin Rhythmate, a stand-alone large wooden box with a giant speaker, designed to be used
to accompany organ players. With no keys or buttons, the Rhythmate had instead a slider for
triggering tape loops of 14 different rhythm presets. These presets were loops of acoustic drums
playing various rhythms; the loops could be blended together and their tempo adjusted. Ten
years after the Rhythmate, the American organ company Wurlitzer released the Side Man, which
used tube circuitry and a rotating metal disc rather than tape loops to simulate preset percussion
sounds including snare drum, temple blocks, and claves. The instrument’s 12 rhythm presets
included the beguine, tango, and rumba. Marketed as a “full thythm section at your side!” that
could serve as accompaniment for Wurlitzer’s popular electric piano, the Side Man worked well
enough that it worried the American Federation of Musicians’ Union, who feared that its presets
“would be used to displace a live performer” (Saydlowski, 1982: 20).

Just as rhythm presets had been a part of home organs, by the 1970s and 80s other instru-
mental sound presets were becoming a standard part of synthesizers by Moog, Sequential Cir-
cuits, Roland, Korg, PPG Wave, and Yamaha (Théberge, 1997: 75-82). Many of these presets
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became essential timbres in popular music of the time. A list of prominent examples includes:
the Moog Polymoog 280a’s “vox humana” preset used on Gary Numan’s “Cars,” Sequential
Circuits Prophet 5’s nasal-sounding “sync” preset on The Cars’ “Let’s Go,” PPG Wave’s “PPG
Choir” preset on Depeche Mode’s “See You,” Fairlight CMI’s “shakuhachi” bamboo flute preset
on Peter Gabriel’s “Sledgehammer,” and its “orch5” orchestral stab sample preset on Afrika
Bambaataa and Arthur Baker’s “Planet Rock” (Simpson, 2018). The most famous preset of all is
“E PIANO,” an icy, Fender Rhodes-like electric piano sound from Yamaha’s DX-7, an FM syn-
thesis digital synthesizer that was hugely popular in the 1980s. In 1986 alone, “E PIANO” was
used on roughly 40% of Billboard’s Hot 100 #1 singles (Lavengood, 2019).

From early home organs and rhythm machines to 1980s synthesizers and today’s DAW soft-
ware, presets in electronic music production have become omnipresent, and extend far beyond
drum loops and synthesizer sounds. In his insightful book devoted to the topic, producer Stefan
Goldmann explains presets’ reach within production:

they have spread to the most unlikely areas of digitization: replications of acoustic instru-
ments being at the verge of acceptance in the context of classical and traditional musics;
entire chains of guitar amplification including characteristics of speakers and microphones,
saved into digital profiles, already employed in rock and pop production.

(Goldmann, 2015: 10)

To illustrate Goldmann’s observation, consider the presets in reverb VST plug-ins such as
Valhalla’s VintageVerb, Sound Toys’ EchoBoy, and Goodhertz’s Megaverb (Figure 4.1). These
plug-ins include dozens of emulations of classic hardware from the 1970s and 80s. Megaverb, for
example, includes a collection of “Historical” reverb presets named after and modeled on sounds
from iconic pop and electronic music albums and tracks, including David Bowie’s “Low” from
1977, Prince’s “Kiss” from 1986, and Aphex Twin’s ambient classic, “#3” from 1994.

Perhaps due to their ubiquity, presets have become integral to DAW-based electronic music
production. DAWs includes thousands of ready-made sounds and effects available to be used
however a producer wishes. Cloud-based music production subscription services such as Splice,
Noiiz, and Loopcloud are another route to presets, offering producers “access to large libraries

[ ] Ghz Megaverb 3/Master

You Can Call Me Al

| Wanna Dance with Somebody 1V
Nothing's Gonna Stop Us Now

#3
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eme from Ernest Borgnine

-« |Wanna Dance with Some... »

Figure 4.1 Reverb presets in Goodhertz’s Megaverb VST effect
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of audio samples, synthesizer presets, VSTs . . . partially completed works, or completed works
for remixing” (Shelvock, 2020: 6). Splice alone has several million subscribers who use the
platform to source samples for their tracks. And while the example of Justin Bieber’s produc-
tion team using Laxity’s Splice loop might be a production short cut, producers of all levels
of accomplishment work with presets in one form or another, if only as starting points. As
Matthew Shelvock details in Cloud-Based Music Production, hip hop producers use Splice to
select, manipulate, and arrange samples into their tracks (ibid.: 23-36). Moreover, in hip hop
and other styles of electronic music production, it is common creative practice for producers
to not only use presets but also create their own sample packs as a way of disseminating their
work.?

A producer’s familiarity with presets demonstrates a kind of literacy, notes Alan Durant, “a
question of knowing bits of music history . . . rather than knowing anything technical about sound
envelopes, filters, or instrument design” (Durant, 1990: 188—189). Using or altering presets also
teaches us about sound design. When producer Mark Fell began learning electronic music pro-
duction as a teen, he worked with a Yamaha TX81Z synthesizer, making his own sounds from
the instrument’s presets:

I was designing my own sounds, but often I’d start with the preset and then modify it. There
was one cymbal sound on the TX81Z—a metallic, percussion thing with a nice decay on—
that I remember just doing endless variations of. So often I’d start with a preset and then
modify it or start from scratch. . . . There’s always been this negativity around using presets
but I have no problem with them.

(Wilson, 2018b)

Producer and educator Tom Cosm, whose production tutorials are explored further in this book’s
Interlude, explains that the immediate gratification aspect of using preset sounds and effects
inspires producers to learn more about sound design. Cosm has created Effects Rack packs for
Ableton Live, including a pack called Downgrade, a set of five racks for creating low-fi sounds
that use Ableton’s stock effects (e.g. Downsampling, Pitch, Saturation, Distortion, and Echo). In
a podcast interview with fellow producer Mr. Bill (Bill Day), Cosm explains that he intentionally
simplified the GUI of the racks by hiding their effects behind Ableton’s “Macro Control” knobs.
This way, users could quickly experiment with his presets and stay focused on the production
process:

Cosm: The Downgrade pack . . . were racks for Ableton Live that pretty much consisted only
of native Ableton effects but did very low-fi hip hop kind of stuff. I would have a bit of tape
wobble and then add some noise in different ways, some band restriction with EQs to make
it sound like an old radio or crackles and that kind of stuff. I made sure that all of the devices
were hidden and there were just the eight Macro knobs. And that is by far the most popular
thing that I’ve put out.

Cosm’s Downgrade pack’s hidden devices reminded Mr. Bill of FL Studio’s Soundgoodizer, a
multiband maximizer plug-in that similarly combines several parameter settings into a single
knob:

Mr. Bill: It’s kind of like when you open up a plug-in like Soundgoodizer in Fruity Loops.
It’s literally just one big knob that you turn up or down that makes your shit sound fatter
or less fat. Obviously as you’re turning it up its removing certain nasal mid-frequencies,
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boosting bass, boosting highs, compression, soft-clipping, saturation—it’s doing a lot of
stuff as you turn that knob up. But from the end user experience, you don’t give a shit: you
just put it on your stuff and turn it up.

Cosm: Stuff like that is really, really good . . . If you can get excitement straight away . . .
it just drives [music producers] through the boring shit. . . . If you can carefully craft check-
points where people are like—Yeah that’s awesome—heres a knob that does cool shit to
whatever we 've done!—I think you’re onto a winner in terms of keeping people retained.

(Day, 2020a)

Despite the plethora of presets and ways of obtaining them via the DAW, production websites
like Splice, or bespoke Effects Racks such as those of Cosm, some producers avoid using presets
without significant alteration and customization. For example, producer Laurel Halo describes
encountering “the most awful trance, drum & bass, dubstep kind of presets” in her Access Virus
hardware synthesizer. Halo’s strategy is to transform them into her own original sounds. “There’s
a way to take these awful presets,” she explains, “and maintain that contemporary sheen and edge
but make your own sound out of it and make it sound good” (Keeling, 2013).

Another example is the producer Joris Voorn, who admits that he’s a “preset guy” who primar-
ily works with VST synthesizer presets he has altered. “I am not someone who will make his
own sounds out of a modular system,” he says, “or start with one sine wave and create a whole
crazy pad.” Voorn defends his practice as anti-purist, astutely pointing out that many now-classic
electronic music timbres began as presets:

If there’s one thing I don’t like it’s purism. A lot of tracks today go back to the most preset-y
sounds you can find, which is basically the [Roland] 909 drum machine. That’s the blueprint
of techno and it’s been a preset since day one. What’s the difference between a preset and
a guitar? A guitar is a preset as well. There’s some really great presets in music, and one of
the interesting facts about electronic music—techno especially—is that it has given birth to
a few sounds that people really know and are so familiar with. And you’re free to use them
and create something new with it. You make a totally new sounding track using the same

preset they used twenty years ago.
(Voorn, 2016)

In his book Presets, Stefan Goldmann speaks for many electronic music production purists when
he explains that he has never used presets for reasons of creative integrity. “I had been follow-
ing an unwritten rule,” he says, “that creativity in electronic music means, to a greater of lesser
extent, engaging with sound design” (Goldmann, 2015: 12—13). Along similar lines, producer
Robert Henke (Monolake) finds presets problematic because he experiences little connection
with them. “With presets,” Henke observes, “there is no response connecting what I hear with
myself” (ibid.: 33). Finally, producer Tom Jenkinson (Squarepusher) hears preset-based elec-
tronic music as proof of producers who have not moved beyond the default sound capabilities of
their software or hardware instruments:

I do think that we’re seeing a lot of music that is preset-driven. I guess sometimes the instru-
ment has an architecture that will steer you around; it will present possibilities that are easier
to do than others, but a lot of musicians seem to be demonstrators, because they’ve basically
followed the path of least resistance with an instrument and are therefore exposing its prin-
c