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Phonautograph lecture

Intro

Gramophone is not your run-of-the-mill history of recorded sound. There's so much weird, eccentric detail
in Kittler's writing, in fact, that it can be overwhelming for a first-time reader; moreover, his matter-of-fact
style and emphasis on strange historical facts may cloud over the basic argument of his work. I wrote this
mini-lecture to dig a bit into Kittler's argument and to clarify some of the historical details that are essential
to it. As is our style, the lecture will involve some questionable experiments, which we hope work.

Recap

Let's start with a recap of Yoni's lecture last Tuesday. Yoni argued that, as an inventor, Edison had it pretty
easy, because all he had to do was put together a bunch of materials that were just lying around the late 19th
century. To refresh your memory, the gramophone parts include the stylus (or needle), a vibrating
diaphragm, a mechanical crank, a horn, a rotating cylinder, and some tinfoil to record on:

An Edison phonograph. Image credit: Wikipedia Commons.

The stylus dates back to the invention of writing. The ancient Greeks started writing things down in
the 8th or 9th century BC—almost three thousand years ago. [1]
Artificial sound amplification dates back at least to the Romans. The Roman engineer Vitruvius, born
around the time of Christ, described bronze "sounding vessels" to amplify the voices of actors in the
theater. [2] Sixteen centuries later—but still well before Edison—a French Jesuit priest wrote a
mathematics text in which he described an ear trumpet. [3] Another Jesuit priest, Athanasius Kircher,
invented the speaking trumpet around the same time. [4]
Tinfoil actually isn't that old, but was in common use by Edison's time. [5]
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Beethoven's ear trumpets. [6]

[1] See http://en.wikipedia.org/wiki/Greek_alphabet

[2] Lindsay, Acoustics: Historical and Philosophical Development, 143

[3] See http://en.wikipedia.org/wiki/Ear_trumpet

[4] http://www.flickr.com/photos/sugarpacketchad/2166653479/

[5] See The Penny cyclopædia of the Society for the Diffusion of Useful Knowledge, 322
(http://books.google.com/books?id=acwGAAAAYAAJ&pg)

[6] http://en.wikipedia.org/wiki/Tin_foil

With all these materials available, Yoni suggested that it was almost inevitable that someone would put them
together to invent the gramophone. In retrospect, it certainly seems like an obvious thing to do.

But what's remarkable about the gramophone is not only that anyone at the end of the nineteenth century
could build one out of materials that were, for the most part, just lying around. It takes more than a clever
combination of materials to make an invention that changes the world. More fundamentally, it takes a
radical conceptual leap—one that even Edison himself couldn't fully grasp, despite being the inventor.
Recall, first, that the discovery of the phonograph was acciental: Edison was working on telephone
improvements. Second, remember the weird ideas Edison had about how his new invention should be used.
In his list of uses for the phonograph, the reproduction of music appeared fourth, below dictation,
phonographic books, and the teaching of elocution, in other words, he was thinking about the gramophone
mostly as a replacement of old technologies of speech transcription, rather than as a radical innovation.

Of course, Edison can't be blamed for a lack of foresight with regards to his own invention. What's obvious
to us, with our iPods and YouTube music videos, wasn't at all clear to those who lived in a world in which
the dominant medium was written text. It may be impossible to conceive of this world, even though it
existed not too long ago. But with a little help, we might be able to imagine it. In 1896, the Lumière
brothers, pioneers of cinema, played their short film of a train arriving at a station to an audience that
panicked, thinking that the projection was real and coming straight at them:

http://www.youtube.com/watch?v=1dgLEDdFddk

As media-immersed twenty-first century students, we can only imagine their profound terror, not to mention
that of the first people in history to hear the reproduction of their own disembodied voices, the voices of the
dead, and—of course—music.

"Old Europe's" music-writing: the monochord,

interval ratios, pitch letters
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This is where Kittler comes in. We like Kittler's Gramophone because it helps us understand the
gramophone's radical novelty. Also, as composers, it can help us think about the difference between
different types of music writing and reproduction: on one hand, traditional music notation, which involves
notes and interval ratios; on the other, the gramophone's inscription and playback of sound waves. Kittler
argues that the conceptual difference between the two is vast:

Overtones are frequencies, that is, vibartions per second. And the grooves of Edison's
phonograph recorded nothing but vibrations. Intervals and chords, by contrast, were ratios, that
is, fractions made up of integers. The length of a string (especially on a monochord) was
subdivided, and the fractions, to which Pythagoras gave the proud name logoi, resulted in
octaves, fifths, fourths, and so on. Such was the logic upon which was founded everything that,
in Old Europe, went by the name of music: first, there was a notation system that enabled the
transcription of clear sounds separated from the world's noise; and second, a harmony of the
spheres that established that the ratios between planetary orbits (later human souls) equaled
those between sounds. [7]

[7] Kittler, GFT, 24.

What is Kittler talking about here?

"Intervals and chords...were ratios." Experiment 1: Using the electric guitar (i.e. "monochord") to
demonstrate harmonic ratios of the octave, fifth, and fourth.

Shortening the string by 1/2 produces an octave (interval ratio 1:2 or 2:1)
Shortening the string by 1/3 (leaving 2/3) produces a perfect fifth (ratio 2:3 or 3:2)
Shortening the string by 1/4 (leaving 3/4) produces a perfect fourth (ratio 3:4 or 4:3)
Try it out yourself on a guitar, and see
http://en.wikipedia.org/wiki/Interval_(music)#Frequency_ratios and
http://en.wikipedia.org/wiki/Just_intonation for more info; we'll talk more about interval ratios
later in the semester.

"Harmony of the spheres"

Note the link between string divisions (expressed as proportions to the left and right of the
monochord) and the letter names of the musical scale.

Proportio dupla = 2:1 = octave between low G (! = Greek letter
gamma) and G = diapason (Greek name for the octave)

Prop. sesquitertia = 4:3 = fourth between low G and C = diatessaron

Prop. sesquialtera = 3:2 = fifth between G and d = diapente

Also note the symbolism of the elements, zodiac signs, hand of God, etc.

(Kittler is using the "harmony of the spheres" to make fun of the symbolic worldview.)
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Image of Robert Fludd's "celestial monochord" from 1618, as painted by Maugdo Vasquez. [8]

[8] http://fineartamerica.com/featured/the-divine-monochord-maugdo-vasquez.html

"Clear sounds separated from the world's noise": Pythagorean emphasis on the relationship between
consonant harmonies and small number interval ratios. Weird (i.e. dissonant) ratios are excluded from
representation, to say nothing of noises that vary chaotically over time.

How do you notate wind noise, vocal noise, etc. in traditional music notation?

Nineteenth-century "sound writing" and the

phonautograph

Kittler continues:

The nineteenth century's concept of frequency breaks with all this. The measure of length is
replaced by time as an independent variable. It is a physical time removed from the meters and
rhythms of music. It quantifies movemens that are too fast for the human eye, ranging from 20
to 16000 vibrations per second. The real takes the place of the symbolic. Certainly, references
can also be established to link musical intervals and acoustic frequencies, but they only testify
to the distance between two discourses. In frequency curves the simple proportions of
Pythagorean music turn into irrational, that is, logarithmic, functions. Conversely, overtone
series—which in frequency curves are simply integral [25] multiples of vibrations and the
determining elements of each sound—soon explode the diatonic music system. That is the
depth of the gulf separating Old European alphabetism from mathematical-physical notation.

Kittler then gives a brief history of frequency notation, which, as he emphasizes, "developed outside of
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music" in scientific discourse (composer's didn't seem too interested...), and included such weird science as
talking dolls, elastic tongues connected to cogwheels, and a pig's bristle that etches the vibrations of a tuning
fork on a glass plate. The next development was an invention called the phonautograph, which is worth
exploring in depth to understand just how fickle the history of science can be. Kittler writes:

From Weber's writing tuning fork Edouard Léon Scott, who as a Parisian printer was, not
coincidentally, an inhabitant of the Gutenberg Galaxy, developed his phonautograph, patented
in 1857. A bell-mount amplified incoming sounds and transmitted them onto a membrane,
which in turn used a coarse bristle to transcribe them onto a soot-covered cylinder. Thus came
into being autographs or handwritings of a data stream that heretofore had not ceased not to
write itself. (Instead, there was handwriting.) Scott's phonautograph, however, made visible
what, up to this point, had only been audible and had been much too fast for ill-equipped [27]
human eyes: hundreds of vibrations per second. A triumph of the concept of frequency: all the
whispered or screamed noises people emitted from their larynxes, with or without dialects,
appeared on paper. Phonetics and speech physiology became a reality.

Experiment 2: a twenty-first-century simulation of a nineteenth-century technology.
Equipment list:

amplified electric guitar
ebow
a transducer with a pencil taped to it
a record player with a piece of paper taped to the rotating part

A drawing from our phonautograph.
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A drawing from Scott's phonautograph. [9]

[9] From Fixation et Transcription du Chant (1860), 6. PDF online:
http://www.firstsounds.org/publications/facsimiles/FirstSounds_Facsimile_05.pdf
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A diagram of the phonautograph.

Since the phonautograph, sound data streams have "not ceased not to write themselves" (i.e. they continue
to write themselves). But Scott lacked Edison's conceptual foresight. Despite his contribution to the history
of sound media, he was still thinking of frequency scribblings as documents for human eyes to read, rather
than for a machine to reproduce. A quote from his text submitted to the Académie des Sciences de l’Institut
de France demonstrates his "Old European" instinct to make (symbolic) visual sense out of new media:

I am engaged in studying by sight the difference of sounds and noises, in solving one part of
the mystery of the numerical harmony of agitations which is established in animate and
inanimate bodies under the influence of a prolonged sound. [10]

[10] The Phonautographic Manuscripts of Édouard-Léon Scott de Martinville, 6. PDF online:
http://www.firstsounds.org/public/Phonautographic-Manuscripts.pdf)

Aside: While the muses of media history were less kind to Scott than to Edison, however, Scott may get the
last laugh, or at least a chuckle. Modern computer technology makes possible what Scott was unable even to
imagine: the sonic reproduction of his delicate etchings in soot:

http://firstsounds.org/sounds/scott.php

If Kittler is right, then the innovation of the gramophone was as much conceptual as technological. The
gramophone and sound recording in general may not complement or augment notation, as much as it
presents a radical alternative to it. ...

This document was generated on 2011-02-01 at 08:52.
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Musique concrète, musique concrète instrumentale

Admin

Harvestworks
Compositions

Introduction

[composition performance]

General Questions

What's the difference between music and sound? What sounds are acceptable for music? Are some sounds
more musically suitable than others? Is noise musical? Is the musical experience simply a listening
experience, or is it something more? These questions lie at the intersection of critical musical thought and
the practical problems of generating and organizing musical material. They are some the most profound and
difficult questions we face as composers today, and they distinguish our situation from that of the classical
composers. Bach, Mozart, Beethoven, even Wagner (to drop a few names) could take for granted that a
violin is a musical instrument, and that a crumpled piece of paper is not; today, we cannot be so sure.
Experimental composition can help us define for ourselves the difference, if any, between music and sound
as such; but in addition to our personal creative work, it's useful to understand the historical context of the
problem, and the role that music technology plays in framing it. In this lecture, I'll focus on three of the
readings from last week---Russolo, Schaeffer and Lachenmann---to shed some historical light on the
matter.

We begin, yet again, with the moment when sound and image split into two separate data streams.

Seeing and hearing

Before the invention of recorded sound, an act of listening was also an act of seeing. When live performance
was music's only option, listeners watched musicians play their instruments. Musicians, of course, kept their
eyes open to read the sheet music in front of them.

Today, more than a century after the invention of the phonograph, we listen to much of our music through a
technological blindfold. As engineers learned to inscribe sound waves, they also learned to erase the image
of the performing musicians. Fundamentally, a stream of audio data is not a stream of visual data, and,
given only one, we can not reconstruct the other. When we hear a recording of a singer-songwriter, we can
only imagine the shape of the mouth, the color of the guitar, and the movement of the fingers. We see in our
mind's eye what we cannot see with our real eyes. Studio magic exploits our blindness, tricking us into
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seeing what may not have been there in the first place.

Kittler argues that the power of the gramophone was its power to record what he designates as "the real":
that is, the noise inaccessible to symbolic representation. The gramophone, unlike music notation or the
alphabet, did not distinguish meaningful sounds from meaningless ones; it equalized all sounds into a flow
of data. Of course, this had a profound impact on musical thought and production. Kittler would argue that
the gramophone was the technological precondition for a sort of listening that was impossible in the age of
music notation, while others (Jacque Rancière, for instance, whose work we will read later) might argue that
the gramophone simply embodied a perceptual shift that was already in the making. One way or another, we
may say that musicians learned to listen like the gramophone listens; that is, they themselves tuned into the
noise of the world, becoming indifferent to the distinction between meaningful and meaningless sounds. By
imagining one's ears as the indifferent, all-embracing horn of a gramophone, the distinction between musical
and non-musical sounds begins to fade; indeed, the distinction between music---as a specialized category of
sonic experience---and sound in general becomes a bit more hazy.

Russolo's "Art of Noises"

The Italian futurists, active roughly from 1900 through the mid-twenties, were the first to develop an
aesthetic of noise and data flows appropriate for twentieth-century media technics. The futurist poet Filippo
Tommaso Marinetti makes a brief appearance in Kittler's "Gramophone." As the author of a Technical

Manifesto of Futurist Literature in 1912, Marinetti "proclaimed that crowds of massed molecules and
whirling electrons are more exciting than the smiles or tears of a woman" (50). The futurist glorification of
velocity, pure energy, and electrical noise extended beyond literature to embrace music as well, as is evident
from Luigi Russolo's "Art of Noises", one of the assigned readings. Russolo criticized the conventional
orchestra for its limited sound-options and over-reliance on "pure sounds," that is, pitches. He wrote:

Musical sound is too limited in its qualitative variety of tones. The most complex orchestras
boil down to four or five types of instrument, varying in timber: instruments played by bow or
plucking, by blowing into metal or wood, and by percussion. And so modern music goes round
in this small circle, struggling in vain to create new ranges of tones.

This limited circle of pure sounds must be broken, and the infinite variety of “noise-
sound” conquered.

The orchestra could no longer sustain the interest of futurists listening for sonic thrills. Violins and bassoons
yielded to the infinite noise of machines and the masses. Russolo continues:

We Futurists have deeply loved and enjoyed the harmonies of the great masters. For many years
Beethoven and Wagner shook our nerves and hearts. Now we are satiated and we find far more
enjoyment in the combination of the noises of trams, backfiring motors, carriages and bawling
crowds than in rehearsing, for example, the “Eroica” or the “Pastoral”.

At the end of "The Art of Noises," Russolo proposed a mechanical Futurist orchestra with six "families of

noises" to replace the string, wind, and brass sections of the nineteenth-century orchestra. Russolo
developed his fantasy of explosions, snorts, gurgles, screeches, percussive skin sounds, and groans (to take
but one noise from each noise family) into an ensemble of homemade noise instruments, which he called
intonarumori. On YouTube, that archive of noises new and old, we find a recording from 1913
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demonstrating Russolo's work:

http://www.youtube.com/watch?v=VHLmitA3o6g&feature=related

Building new instruments is one way to realize the futurist dream of noise music. But there is another,
perhaps more elegant way: namely, to bypass the orchestral model entirely and exploit sound recording
technology itself as a metainstrument that can parrot any of the world's noise, whether the sounds of
Russolo's instruments or the crowds and motors that inspired it.

And yet, the early history of sound recording is a history of music as traditionally conceived, not of futurist
noises. Russolo never actually recorded crowds and motors. Although there are early films of factories and
public spaces---for example, Workers Leaving the Lumière Factory (1895), London's Trafalgar Square
(1890), the train at La Ciotat (1895), and San Francisco's Market Street just before the 1906 fire (1906)---
there are no comparable sound recordings to document the sounds of turn-of-the-century streets or industry.
Think of the gramophone recordings we've heard so far: Handel's "Israel in Egypt", an out-of-tune major
scale, and a Brahms violin sonata. If we heard noise, it was unintentional: the limits of the medium's
resolution, or its degradation over time. Kittler is a bit sneaky about this fact: the gramophone, despite being
able to inscribe acoustic noise for the first time in history, tried to avoided noises as much as possible.

Varèse: The Liberation of Sound

[A link between futurist aesthetics and the aesthetics of musique concrète: short ad lib]

Pierre Schaeffer: "Acousmatics" and musique concrète

It took a new generation and a new sound medium to realize Russolo's dream of noise-music from the
perspective of technology itself. Roughly forty years and two world wars separate Luigi Russolo from
Pierre Schaeffer, the French sound engineer who not only listened to the world's noise, but also recorded it,
and called his recordings compositions. Whereas Russolo had only thought of trains as musical instruments,
Schaeffer actually used them as such:

http://www.youtube.com/watch?v=N9pOq8u6-bA

Of course, Schaeffer was not listening with the ears of the gramophone, but rather the tape recorder. This
means that he was attuned not only to the world's noises, but also to the possibility of transforming and
manipulating these noises. Schaeffer was one of the first to hear the possibilities of non-linear editing.

http://www.youtube.com/watch?v=c4ea0sBrw6M

It is worth reading Schaeffer's "Acousmatics" article in the light of Russolo and Varèse, to understand the
ways in which Schaeffer's aesthetic of musique concrète, or concrete music, developed the futurist aesthetic,
and the ways in which he broke with it. Like futurism, musique concrète is, fundamentally, an aesthetic of
data flows---more specifically, one that posits a radical division between seeing and hearing. Schaeffer
elevates the blindness of recording technology to an aesthetic ideal. The fundamental principle of
Schaeffer's "acousmatic music" is that one does not see the source of the sounds; the term acousmatic, we
learn from Schaeffer, designated the disciples of Pythagoreans who "listened to his teachings while he was
hidden behind a curtain, without seeing him, while observing a strict silence" (77). What was once a
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physical blindfold is now a technological one.

But musique concrète differs from futurism in that it is not only an aesthetic of sonic material, but also of
heightened perception. Schaeffer takes pains to distinguish acoustics from acousmatics (77): Those who
listen acoustically simply listen to "frequencies, durations, amplitudes"; in short, they listen as the
gramophone listens, as a medium that equalizes its data and is indifferent to it. But those who listen
acousmatically listen to the sound of their own perception. From a technological perspective, this means
hearing the transformations of magnetic tape itself: hearing, beyond sounds themselves, their possibilities of
transformation.

...

Musique concrète instrumentale

As many of your compositions demonstrate, we still live in the age of musique concrète. Although the
computer has replaced the tape recorder, the new medium has borrowed the editing techniques of the old. A
waveform editor like Audacity is essentially a digital emulation of a tape recorder; the messy labor of
splicing is now possible with a few clicks, but it is still splicing. Our listening is generally acousmatic: those
of us who make recordings are used to concealing our sources, and to having them concealed as we listen.

But perhaps this is not the sort of listening appropriate to music; perhaps music is more than a flexible
acoustic data flow; perhaps sound is only a by-product of a non-sonic musical essence that recording
technology necessary filters out. This, at least, is the objection of the German composer Helmut
Lachenmann, whose instrumental music stands as a sharp critique of musique concrète.

Lachenmann interview:

The original musique concrète, as developed by Pierre Schaeffer and Pierre Henry, uses life’s
everyday noises or sounds, recorded and put together by collage. I tried to apply this way of
thinking, not with the sounds of daily life, but with our instrumental potentialities. Thinking that
way, the conventional beautiful philharmonic sound is the special result of a type of sound
production, not of consonance or dissonance within a tonal system. In that context, I had to
search for other sound sources, to bring out this new aspect of musical signification.

I am working with the energetic aspect of sounds. The pizzicato note C is not only a consonant
event in C major or a dissonant event in C-flat major. It might be a string with a certain tension
being lifted and struck against the fingerboard. I hear this as an energetic process. This way of
perception is normal in everyday life. If I hear two cars crashing—each against the other—I
hear maybe some rhythms or some frequencies, but I do not say ‘Oh, what interesting sounds!’
I say, What happened?’ The aspect of observing an acoustic event from the perspective of
‘What happened?’, this is what I call musique concrète instrumentale.

Water Walk: analysis
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Intro to Sound Circuits

Context

Digital oscillators

MAX/MSP tutorial
Pure Data tutorial
SuperCollider tutorial

Analog oscillators

A sine oscillator circuit diagram

Our plan: a gentle intro to analog oscillators using integrated

circuits (ICS)

ICs encapsulate complex circuits so we don't have to worry about the details.
If you already know all this stuff, you may want to meet my friend Jeff at Princeton.

Resources

Places to buy audio gear

NYC Stores
Radio Shack
269 Electronics (269 Canal Street, back of store)

Online
Parts Express
Digi-Key

Online books and tutorials

NYU's Interactive Telecommunications Program (ITP): physical computing tutorials

Nic Collins' "Hardware Hacking" book

This is a slightly less professional-looking version of Handmade Electronic Music,
with almost identical content (and free!). See in particular Chapters 18 and 20.
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Building

Baggie contents

1 cheap audio amp with speaker attached
This amp uses a 386 integrated circuit (IC), which you can buy at Radio Shack for like 2 bucks
(datasheet here).

1 9V battery snap
1 integrated circuit, or IC (4093 Quad 2-input NAND Schmitt Trigger)

Datasheet here. This is the heart of our oscillator. See "Hardware Hacking" p. 75.
1 1µF (read: one microfarad) capacitor

A capacitor is basically a battery; it charges and discharges.
1 1K! (read: one kilohm) resistor
1 potentiometer, or pot.

A pot is a variable resistor.
1 red LED
various wires of different lengths and colors

In addition, we will give you:

1 breadboard
2 batteries

Breadboard fundamentals

http://itp.nyu.edu/physcomp/Labs/Breadboard
Hardware Hacking p. 65
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Layout of conductive metal strips under the breadboard performations. There are generally two

long strips running down each side for power (+) and ground (-) and many rows of perpendicular

strips down the middle.

Circuit 1: turning on an LED

One way to hook up circuit 1 on a breadboard.

Another way.
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An abstraction of the circuit, emphasizing its topology rather than its physical arrangement on a

breadboard.

A circuit diagram that abstracts away the battery wires.

Circuit 2: swapping out a resistor for a pot to fade the LED

Fader hook-up. NOTE: the pot's resitance varies between 0 and 10K or 20K ohms. If it's turned

down all the way, the circuit will short because there's no resistance, and the LED will give off a

funny burning-plastic smell and stop working (as we discovered in class!).
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An abstraction, showing the connections to the pot.

A deeper abstraction, representing the pot with its official symbol. The pot's connection to ground

is implied.

A circuit diagram.

Circuit 3: building an oscillator with the 4093 IC
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Oscillator hook-up. Orient the IC with reference to the its semicircular intent. Unmarked

components are wires. Note the wires at the bottom of the board running power (+) and ground (-

) to the long strips on the other side.

Abstraction 1, definitely not drawn to scale.
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Abstraction 2, replacing the pot with its official symbol.

Circuit diagram, representing the logic inside the IC (a NAND Schmitt trigger) rather than the IC

itself. See the datasheet and "Hardware Hacking" page 75 for more info. The IC ground and

power are implied, as is the amp ground.

To keep track of everything, you may find color-coded wiring helpful:
1 longish red: breadboard power
1 longish black: breadboard ground
1 shortish red: IC power (pin 14)
2 shortish black: IC ground (pin 7), pot ground
1 yellow: IC oscillator 1 input 1 power (pin 1)
1 green: from IC oscillator 1 input 2 (pin 2) to pot
1 blue: from pot to from IC oscillator 1 output (pin 3)

This document was generated on 2011-02-10 at 14:46.
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Analog Synthesizers

Contents

Introduction
The Prehistory of Analog Synthesis: Sound-Writing
Analog Synthesis in the 1950s and 1960s

NWDR
Oliveros

Commercialization
Death and Rebirth

Introduction

From the phonograph to the gramophone (with a brief detour to the phonautograph) to the tape recorder to
the analog synthesizer: this is the historical, technological, and musical path we have traced so far. The
analog synthesizer marks the point, for me, at which the history of technological sound media becomes
autobiographical (and a bit sentimental). To be honest, I have never wound up a phonograph, inscribed
vibrations on a sooty glass plate, or even spliced audio tape, but I have spent many hours exploring the
wonders and frustrations of sound circuitry. I spent perhaps too much of my undergraduate music education
learning to play the analog synthesizers in Harvard University's Electronic Music Studio. It was there that, as
a classical pianist with conservative training, I overcame my fear of electrocution and first experienced the
pleasures of sounds that escaped, in Kittler's terms, "the bottleneck of the signifier." [1] For the first time in
my musical life, I felt free to produce music on instruments that defied traditional notation. I was seduced by
the dream of synthetic sound—the dream of designing sound patterns from electrical signals themselves; a
dream of lines and curves, pure musical shapes and patterns. Now that you have built an (admittedly crude)
oscillator, I hope you can understand this seduction, even if you can't relate to it directly.

[1] GFT 4.

The Prehistory of Analog Synthesis: Sound-

Writing

Kittler reminds us that artists, writers, and filmmakers (and engineers, of course) dreamt this dream before
composers like Stockhausen and Oliveros turned it into their own reality:

Moholy-Nagy already suggested in 1923 turning "the gramophone from an instrument of
reproduction into a productive one, generating acoustic phenomena without any previous
acoustic existence by scratiching the necessary marks onto the record." An obvious analogy to
Rilke's suggestion of eliciting sounds from the skull that were not the result of a prior graphic
transformation. [2]
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[2] GFT 46.

László Moholy-Nagy's Vom Funkturm (From the Radio Tower), 1929. [3]
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Moholy-Nagy's poster for the Bauhaus Exhibition in 1923. [4]

Moholy-Nagy was a photographer, painter, filmmaker, and media experimentalist who taught at the
Bauhaus. His suggestion, and Rilke's, illustrate the increasing confusion between musical sound and data
flows in general: "Any graphisms—including those, not coincidentally, dominating Mondrian's paintings—
result in a sound." [5]

[3] http://www.shafe.co.uk/art/L%C3%A1szl%C3%B3_Moholy-Nagy_-
_Funkturm_(radio_tower)_Berlin-_1926.asp

[4] http://grafikplastik.blogspot.com/2009/11/mastering-my-roots.html

[5] GFT 46.

Before the oscillations of sound-circuits, there were the etchings of sound-animators. Rudolf Pfenniger,
Oskar Fischinger, and, more recently, Norman McLaren drew directly onto the optical soundtracks of film
to produce the synthetic square, triangle, and sine waves that later formed the basis of the analog synthesist's
sound-palette. [Norman McLaren Synchromy clip: square waves] [6]

[6] "Tones from out of Nowhere" is an excellent article on this topic.

Analog Synthesis in the 1950s and 1960s

NWDR
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The dream survived World War II and entranced the engineer-composers of the Nordwestdeutscher
Rundfunk (NWDR), or Northwest German Broadcasting—among them, the young Karlheinz Stockhausen.
In Stockhausen's pre-sixties work, the dream becomes a full-blown, megalomanical obsession with sound-
sculpting on the atomic scale and the rigorous control of sonic parameters. This was in line with the German
studio's aesthetic, and it must have struck the French musique concrète practitioners as, frankly, fascist.
(Aside: were they right? Consider far-right and far-left historical precedents: futurism on one side, the
Bauhaus on the other.) A Dutch composer working at the NWDR notes:

You could say that in the '50s, you had two types of Cold War. One between the Soviet Union
and the United States and one between the Cologne studio and the French studio. They
disgusted each other. The aesthetic starting points of Schaeffer were completely different from
Eimert's [the Cologne studio director's] views. [7]

[7] Konrad Boehmer, quoted in Electronic and Experimental Music, 56

Oliveros

How did the dream of synthetic sound-writing and the tools of analog synthesis then spread from the
uptight NWDR and Karlheinz Stockhausen to the free-wheeling San Francisco Tape Music Center and
Pauline Oliveros? This may seem like a stretch, but a couple facts shorten the (aesthetic) distance
considerably (though I can't account for the technological distance):

Several composers in the San Francisco scene (La Monte Young in 1959 [8], Morton Subotnick in ??)
attended the Darmstadt summer courses, which were a point of intersection between the American
experimental aesthetic and the European avant-garde aesthetic. (Ironically, Darmstadt was also where
Americans could learn about what was happening elsewhere in America; e.g. it's where La Monte
Young met David Tudor [9])
While Stockhausen never became less of a megalomaniac, he did loosen up in the sixties. Compare
his instruction piece "Connection," from Aus den Sieben Tagen in 1968, to Olivero's "Native" from
Sonic Meditations, 1974:
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Stockhausen's "Connection."

Olivero's "Native."

[8] The San Francisco Tape Music Center 99.

[9] Ibid.
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Commercialization

Then the dream of synthetic sound-writing became a profitable reality. As with the other sound technologies
we have seen, what began as scattered, irregular instruments for sound research and musical experiment
became normalized and mass-produced as money-making machines. Bob Moog's keyboard interfaces were
the technological innovation—or retrogression, depending on your point of view— that made the analog
synth commercially viable.

Bob Moog.

A peak into Giorgio Moroder's studio in the late 70's shows the commercial state of the art: not exactly
hippies working with what they had in a rented Haight-Ashbury apartment, but a music studio to make even
NASA jealous:

Giorgio Moroder promo video

Death and Rebirth

By the late seventies, digital music technologies began to supplement analog ones, as you can see in Giorgio
Moroder's promo. By the mid-eighties, digital keyboards like the Yamaha DX-7 were ubiquitous, and had
largely supplanted their analog predessors. The glory days of analog synthesis had passed. But if you've
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learned one thing from this class, it's that music technologies die only to be reborn. The electronic studio
managers of the Columbia Music Center (CMC), Harvard University Electronic Studio for Electroacoustic
Composition, and a few other institutions had the foresight not to discard their older analog synthesizers
simply because newer digital technologies became available. As Lachenmann teaches us, music technologies
become interesting precisely when they become outdated and overburdened with history. A novel sound
technology has no historical dimension to exploit, but with an antequated technology, the production of new
sounds may also produce a radical alternative to a familiar history. To end this lecture, I'd like to play a bit
of a track by the duo "ExclusiveOr", which is my friends Jeff and Sam:

Jeff Snyder (left) and Sam Pluta, twenty-first-century CMC electronic music geeks posing as

1950's electronic music geeks. Serge and Buchla synthesizers in the background.

As with Lachenmann's piano, this is music that redefines the possibilities of past instruments. In the words
of the serious German man who is himself deaf to the history of electronics:

Every noise is as intensive and new as the context you stimulate for it. To liberate it, for a
moment at least, from the historic implications loaded into it—this is the real challenge. It is
about breaking the old context, by whatever means, to break the sounds, looking into their
anatomy. Doing that is an incredible experience. [10]

[10] "Interview with Helmut Lachenmann—Toronto, 2003", 10

This document was generated on 2011-02-15 at 01:57.
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Compositional Interventions in Computer Music

Ryoji Ikeda's "Dataphonics" and my own "Schisms"
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Introduction

History teaches us that musical technologies are fundamental unstable, and have no inherently correct or
obvious function. Inventors may suggest applications for their innovations, but cannot guarantee that anyone
will take them seriously; consider again the case of Edison. The masses and the market may establish a
conventional use for a music technology, but a convention is not a fact; it is, rather, an illusion of certainty.
As composers, we should be critical of these conventions because personal creativity, by definition, is not
mass-produced. Hitting a ball with a tennis racquet or a nail with a hammer are not acts of personal
expressivity, because tennis racquets are designed to hit balls and hammers to hit nails. When we use these
tools as they are meant to be used, we are at the mercy of convention. Our challenge is to invent new tools
for ourselves, and to come up with new uses for old tools. Whereas a conventional approach to music
technology tries to conceal the tools being used, these critical approaches put the tools in the foreground, for
creative reassessment.

We have given you some pieces to analyze that exemplify these types of critique. In Guero, Lachenmann
devises a vocabulary of percussive piano sounds to empty the piano of its traditional character. Pierre
Schaeffer and Pierre Henry juxtapose the noise of tape splicing and manipulation with the sound of an
unprocessed, acoustic piano, creating a tension between old and new recording techniques. In Bye Bye

Butterfly, Pauline Oliveros pushes that tension to the breaking point, by juxtaposing a recording of Puccini's
opera Madame Butterfly with sine-wave loops. The composer intends her piece as a critique of the
nineteenth-century concert music, "the polite morality of that age and its attendant institutionalized
oppression of the female sex" [1]. And while Stockhausen's Studie II is less explicitly polemical, it shows
how far one may go in pursuit of a cosmic language that is uniquely one's own. We have seen, then, some
examples of compositional intervention, involving both traditional musical instruments (in particular, the
piano) and recording technology itself.

[1] http://www.sfsound.org/tape/oliveros.html

Our model of compositional intervention emphasizes historical knowledge. By studying the history of a
technology, we dig up forgotten alternatives to its conventional use. These alternatives can break the spell of
functionality and give us the courage to use the technology incorrectly—that is, personally.

The Computer as Emulator

As we have seen, the computer, as a musical instrument, is a chameleon of analog techniques. An audio-
editing program such as Audacity emulates the splicing and editing techniques of the tape recorder; a
synthesis program such as Max/MSP emulates the filters, oscillators, and signal flow of sound circuitry. The
power of the computer as a musical instrument is its capacity to make a hundred years of music technology
available to us at the touch of a button. The computer shatters the barriers between formerly distinct sound
media, allowing us to mix techniques at will, without concern for their history or regard for their material
basis in magnetic tape or potentiometers.

This is both a blessing and a curse. The blessing, of course, is that the computer makes the old, hard work
with tape and circuits physically and mentally easy—literally immaterial. We don't have to fiddle with wires
and risk electrocution to use an oscillator in Max/MSP; we can copy and paste audio in Audacity without
cutting our fingers on a razor. We can listen to a hundred different dynamic envelopes in the time it took
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Stockhausen to produce one by hand. Freed from the physical constraints of analog media, we can produce
sonic material faster than we ever could in the past.

But this blessing of ease and flexibility of production comes with the curse of conventionality. The sounds
of Schaeffer's splices and Stockhausen's reverb were radical in part because they were difficult to produce;
more than specialized equipment, they required the composers' labor. Most people don't bother working for
three months to produce a three-minute tape piece. But now this labor is no longer an issue, and therefore
the electronic sounds that were once rare and strange have become ubiquitous. Anyone can produce them,
so everyone does. In principle, the computer can produce any sound. In practice, however, it simply echoes
the history of analog sound media.

Digital Intervention

So, despite living in the so-called digital age, we're stuck with the conventions of analog sound media. But
we can work around the computer's analog models, just as Lachenmann works around the conventions of a
piano, or Pauline Oliveros the conventions of nice nineteenth-century operas.

Ikeda: Dataphonics

The first intervention comes from Ryoji Ikeda, who is one of the composers on the table for this week's
analysis. It comes in the form of data:

Dataphonics is a music project by Ryoji Ikeda, which focuses on the relationship between the
sound of data and the data of sound. [2]

[2] Dataphonics, "Introduction"

Like Lachenmann, Ikeda is interested in a fundamental musical ambivalence. For Lachenmann, every sound
is also the consequence of a physical gesture; the uneasy relationship between sounds and their gestures is
the driving force of the composer's music. A different ambivalence drives Ikeda's computer-based music.
For Ikeda, every digital sound is both an approximation of an analog waveform and an array of binary data.
The score for Dataphonics makes this evident:

Example 6 from "Binary conversion of sound waveform" in Dataphonics

On the left, we see waveforms that are familiar to us from sound-editing programs like Audacity. This
technique of sound-writing represents time on the x-axis and sound pressure on the y-axis; it dates back to
the nineteenth century, and became a composition tool in the age of optical soundtracks. On the right, we
see black and white pattern of bits that represent each sample as a 16-bit binary number, i.e. a number
between 0 and 255 (or perhaps -128 and 127: see http://en.wikipedia.org/wiki/Two's_complement).
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Example 11, with magnified visualization of bit-patterns.

Ness: Schisms

The second intervention comes from my own work.

This document was generated on 2011-02-22 at 00:57.
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Ryoji Ikeda

Aesthetic context

Minimalism
Steve Reich: "Clapping Music" [performance]

score
movie

Brian Eno: "Music for Airports"
score

Ikeda's work
99 (1999)

Analysis of "Transmission" from Dataphonics

Slowed-down recording

Click here

Sound analysis with Audacity

Waveform
Spectrum

Sections

Transcription of 0:00–0:40

.txt file with decoding

.pdf graphic. Each line is 20" of the music

Armory show in May–June

http://www.armoryonpark.org/index.php/programs-events/detail/ryoji-ikeda/
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Rancière and Kittler

So far in this course, we have relied on Friedrich Kittler's "Gramophone" to guide us through the history of
sound technology. In part, we've tried to integrate our material into Kittler's theoretical framework.

This means interpreting sound media as notation systems. Following Kittler, we distinguish between
symbolic notation—such as conventional staff notation, chord symbols, and physical instructions—and
notation of what Kittler calls "the real"—in other words, acoustic notation, of which the gramophone's
inscription of sound waves is the model. For Kittler, the distinction between the two is fundamental, and it's
worth repeating.

Symbolic Notation

To produce symbolic music notation, you must borrow or invent arbitrary signs to represent the meaningful
structures of the composition. For example, you may use familiar staff notation to represent pitch and
harmonic structures, or novel physical notation to represent actions and positions; in either case, you have
used symbols to designate meaningful musical structures. What is meaningless you simply do not write
down. Symbolic music notation systems interpret the problem of musical reproduction as the problem of
musical literacy.

Acoustic Recordings

To produce acoustic notation, you do not produce a sign-system representing music; instead, you produce a
recording of sounds. Acoustic notation replaces literacy with the physics of sound; waveforms and
frequency graphs circumvent the problem of reading. Sound recording devices such the phonautograph,
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gramophone, or tape recorder inscribes the physical fact of musical sound, rather than an interpretation of
musical meaning. Such devices do not care whether the sounds they record are meaningful or meaningless,
as long as they are audible. Recordings allow us to work with sonic data as such, and frees us from the
burdens of interpreting musical signs. This is no doubt a relief; it's easier to listen to a Mahler symphony or
Stockhausen's "Studie II" than to read their scores. But this liberation comes at a steep price. First,
recordings erase any musical information that isn't sonic, such as the visual impression of musicians or their
physical gestures. We've discussed some music for which visual and physical data are as important, perhaps
even more important, than the sound itself. Furthermore, acoustic notation's indifference to sonic meaning
cuts both ways: the power to record meaningless sound along with the meaningful is simultaneously its
impotence to provide a framework for musical interpretation. [1]

[1] As a side note, this is why we've asked you to produce both scores and recordings for your
compositions.

Thanks to Kittler, we have a vocabulary to discuss these competing notation systems. But Kittler gives us
more: following "Gramophone," we also have a methodology that interprets the historical transformations of
media technology as fundamental to human perception, creation, and thought. Media technologies are, for
Kittler, the basic, self-evident facts of existence: "Media," Kittler writes, "determine our situation." [2].
More specifically, media determine music: its production, its reception, and its philosophy. The precedence
of media with respect to music is clear throughout Kittler's work, and although "Gramophone" is full of
examples, I'd like to share one from an article called "Opera in the Light of Technology." Kittler reminds
the reader that before the invention of gas and electric lighting, the length of an opera was constrained by
the time it took for a candle to burn out:

On the baroque stage all performances had to adhere in verse and music to an invisible limit,
now thoroughly forgotten: the essence and existence of art were determined simply by the finite
burning time of the candles that illuminated both stage and auditorium." [3]

Perhaps this is an extreme case of technological determinism, but it makes the point.

[2] Gramophone Film Typewriter, "Preface," xxxix.

[3] Languages of Visuality, "Opera in the Light of Technology," 73.

The primacy of the sensible: Rancière

While borrowing liberally from Kittler's history of sound technology, however, we have tried to make a
point that is at odds with his critical project. Whereas Kittler argues that media determine our situation, we
contend that composers have agency over their creative decisions. In particular, they may choose to
interrupt the smooth flow of available technologies by deliberately mishandling familiar musical media,
transforming unlikely objects into musical material, and generally working around conventional media
techniques. Hence our emphasis on musical sabotage, hardware hacking, and composition with strange data
flows. These are all activities meant to demonstrate that musical thought and practice are more fundamental
than media—that, contrary to Kittler, art reconfigures media, or at least can reconfigure media.

We chose the short article by Jacques Rancière, "Metamorphosis of the Muses," to give critical weight to
this argument. Rancière and Kittler have much in common. The philosopher and historian Michel Foucault
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looms over both of their work.

Foucault on Bachelard: http://www.youtube.com/watch?v=am6TghIrYEc

Their histories, like Foucault's, are histories of rupture and conflict rather than of smooth transitions. In their
hands, history becomes a tool of surprise and alienation, a tool they wield to problematize the dominant
thought of the present by presenting historical alternatives to it. Beyond their methodological debt to
Foucault, Rancière and Kittler are both interested in the alliances of philosophy, art, and technology, and to
a degree they even study the same historical periods: namely ancient Greece, nineteenth-century Germany,
and twentieth- and twenty-first century Europe.

But here their similarities end. Rancière, like us, flips Kittler's argument on its head, reversing its cause and
effect. What is at stake, he argues, is not how the new media produce a new artistic thought and practice,
but—vice versa—how a new artistic thought and practice make the new media valid artistic tools. For
Rancière "the technological revolution comes after the aesthetic revolution" [4]. Speaking of photography,
Rancière writes:

In order for the mechanical arts to be able to confer visibility on the masses. . . .they first need
to be recognized as arts. That is to say that they first need to be put into practice and recognized
as something other than techniques of reproduction or transmission. [5]

What makes the camera available as an artistic device, and not simply, say, a scientific instrument, or a tool
for documentation? What makes its photos of everyday objects art, and not simply data? What
philosophical and perceptual framework makes it possible to consider everyday objects as art objects? We
can ask similar questions about sound technology. Certainly, the gramophone could record noises that were
impossible to capture with traditional notation. But how could people think these noises were musical, if
they didn't come from conventional musical instruments? Turning to "Metamorphosis of the Muses", we'll
try to understand Rancière's answer.

[4] The Politics of Aesthetics, "Mechanical Arts and the Promotion of the Anonymous", 32

[5] The Politics of Aesthetics, "Mechanical Arts and the Promotion of the Anonymous", 33

The contradictions of art

Metamorphosis of the Muses opens with the description of a sound-art installation. Rancière acknowledges
the technological dimension of the installation, its "loudspeakers and screens" (17), but he is not interested
in going into the history of this equipment; he is not interested in portraying this installation as the mere
result of available technology, as Kittler might argue. Rancière is interested, rather, in the way these sound-
art installations double as philosophical statements about themselves. The subject of this art, in other words,
is the story of art itself: about artistic material and the conditions necessary to produce it. Rancière identifies
"two great metaphors of aesthetic ultima ratio"—in other words, the two main themes of the story of this
art. On one hand, a cloud of light and sound, which "engenders all form and all melody within its eternal
desirelessness"; on the other, the "sovereign artistic will" of the artist, which "grabs hold of all matter, form,
or technique," making art out of whatever it can find.

These metaphors, taken together, are the principle of sound-art. As Rancière notes, it is a contradictory
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correspondence, and it is worth taking a moment to understand why. The cloud of light and sound reveals
that matter itself is immanently artistic, as the expression of a desireless, passive spirit. But art is at the same
time the product of active artists, who shape and transform whatever material comes into their hands. Art is
this relation of passive, spiritualized matter—any matter—to an active artistic will. But here lies the
contradiction. Despite their correspondence, the active will and passive matter are radically independent
from each other. The will of the artist, while it may sculpt and shape material, has no effect on its artistic
potential. All matter is inherently artistic, so the artist's work is superfluous; and yet, for art to mean
anything at all—that is, for art to distinguish itself from matter—it much bear the mark of the artist's labor.
The artist's labor is therefore both essential and irrelevant to the production of art. The contradiction,
however, runs even deeper than that. If all material is available to art, then any willful manipulation of it—
not just the artist's—is valid as as artistic technique. Artistic labor becomes indistinguishable from labor in
general, and artists become indistinguishable from non-artists. This means also that the perception of an
object as an art object has nothing to do with the intensions of its producer. From this perspective art is art
on the condition that it is radically indistinct from non-art.

This logic may strike you as circuitous and infuriating. To apply it to a concrete example let's return to the
problem that came up on Tuesday, as to whether the carpet is or is not a piece of sound-art. Rancière's
answer would be—both: it is, and it is not. It is for the simple reason that it is matter bearing the mark of
labor; whether that labor was intended to shape the carpet as an art-object is irrelevant. We can perceive the
carpet as sound-art, and that is enough to make it sound-art. But we can only perceive the carpet as sound-
art on the condition that we can also perceive it as not sound-art: and clearly, it is also just a carpet.

It is easy to say that all material is available for art, without thinking this idea through to its logical (or
illogical) conclusions. Indeed, the conclusions are uncomfortable for those of us who identify as artists, and
who would still like to believe that, while all material is artistically equal, some material—our material—
may be more equal than others. Most of us would like to believe that the "anything goes" philosophy simply
gives us greater flexibility in our choice of instruments, media, and techniques. Rancière's article
demonstrates that we get a good deal more than we bargained for: "anything goes" means, fundamentally,
the radical indeterminacy of art and non-art. Rancière does not try to resolve this contradiction; indeed, he
believes this would be a futile effort, as the last sentence of the article makes clear:

The politics of art which redistributes the forms and time, the images and the signs of common
experience will always remain ultimately undecidable. (29)

Nor will he blame the problem on the developments or confusions of technology. He believes that although
multimedia technology may give artistic indeterminacy its clearest formulation, it is not responsible for our
way of understanding art. The problem, he argues, is philosophical and perceptual before it is technological.

Regimes of art

http://www.max-neuhaus.info/audio-video/

Rather than outlining a history of music technology, then, Rancière directs his efforts towards answering a
different question: was art always indistinct from non-art, as it is for us? What other ways are there to
understand art, and "audio-spatial" art in particular? Rancière gives us a brief history of artistic philosophies
to help us contextualize the contradiction of an art that's indistinguishable from its opposite. Even before
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discussing Rancière's account of this history, it's worth noting a conflict in our own manner of thinking
about art that should be self-evident: even today, not everyone subscribes to the "anything goes" philosophy
of art. Most people believe that paintings, poems, and songs are types of art, and that a carpet is not art.
These people are not only the curmudgeonly reactionaries who rage against Rauchenberg's "White
Paintings", Cage's 4'33", and Times Square sound installations, but also those who believe that a music
conservatory should teach students how to play the piano rather than how to install a carpet. They are those
who would argue for any distinction at all between artists and non-artists, or musicians and non-musicians.
As Rancière reminds us, just because we actively shape sounds doesn't mean that we are producing anything
inherently more musical than a refrigerator or traffic noise. If we identify as musicians, we still subscribe to
a notion that designates at least some proper materials for music-making. Clearly there is a tension in our
world between at least two ways of thinking about art: first, as arts, each with their own recognizable media
and techniques that distinguish them from each other and other forms of production; second, as art ("art in
the singular", Rancière would say), which is indistinguishable from non-art.

Robert Rauschenberg sits in front of his "White Paintings" [6]

[6] http://www.emvergeoning.com/?p=1095
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In addition to these two opinions of art, we may add the idea that art should be useful above all else. Music,
some believe, should help the listener complete a task; it should sync the mind with the body. Music may
help the listener relax by soothing his mind with harmonies; alternatively, its rhythms may prepare him for
activity, whether a work-out on the elliptical or a military march.

Of course, we may sometimes exercise to pop music, sometimes enjoy sound installations that are
indistinguishable from traffic noise, and sometimes practice the piano; nothing forces us to stick to one
philosophy of music or the other. Yet it is possible to distinguish each philosophy from the others, and to
trace its origins, and this is precisely what Rancière sets out to do.

Regimes of Art

Ethical order

Rancière starts with the philosophy of usefulness, which he calls the ethical regime of art. This is the
earliest philosophy of art and music, which makes it a good starting point; Rancière attributes to Plato, but
in fact it dates back even earlier, to the mythical pre-Socratic philosopher Pythagoras. This philosophy
emphasizes "the mathematical and ethical essence of music", and "the submission of the multiple to the law
of unity" (20). In this model, music is suppose to binds citizens to their virtue. The Pythagorean cult
embodies this order in its purest, most extreme form:

[T]he whole Pythagoric school produced by certain appropriate songs, what they called
exartysis or adaptation, synarmoge or elegance of manners, and epaphe or contact, usefully
conducting the dispositions of the soul to passions contrary to those which it before possessed.
For when they went to bed they purified the reasoning power from the pertubations and noises
to which it had been exposed during the day, by certain odes and peculiar songs, and by this
means procured for themselves tranquil sleep, and few and good dreams. But when they rose
from bed, they again liberated themselves from the torpor and heaviness of sleep, by songs of
another kind. Sometimes, also, by musical sounds alone, unaccompanied with words, they
healed the passions of the soul and certain diseases, enchanting, as they say, in reality. After
this manner, therefore, Pythagoras through music produced the most benficial correction of
human manners and lives. (Taylor's Life of Pythagoras, 61)

Representative order

The representative order has its origins in Aristotle's Poetics, in which the Greek philosopher outlines a
hierarchy of the arts based on the tragic poem. On one hand, Aristotle liberates music from Platonic
usefulness by granting it its own mimetic role: music need not educate, but may instead tell stories and
imitate passions. On the other hand, Aristotle does not allow music to serve as its own model; rather, it must
imitate speech. In the history of European music, this Aristotelian model culminates in Baroque musical
thought, as is clear from this excerpt from the eighteenth-century philosophe Diderot:

What's the musician's model or the model of a melody? It's declamation, if the model is alive
and thinking; it's noise, if the model is inanimate. You must think of declamation as a line, and
the melody as another line which winds along the first. The more this declamation, the basis of
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the melody, is strong and true, the more the melody which matches it will intersect it in a
greater number of points. And the truer the melody, the more beautiful it will be. (Diderot,
Rameau's Nephew)

Aesthetic order

Finally, there is the aesthetic order, the order that breaks the bond linking thought and labor, frees art from
the responsibility of imitating speech, and renders the difference between art and non-art indistinct. Whereas
most philosophers interpret these developments as twentieth-century phenomena, Rancière dates them to
Romantic philosophy and literature in the late 1700's and early 1800's. This is clear from the from
Rancière's example of Glänzenden Geisterscheinung. The German writer Wilhelm Heinrich Wackenroder,
describing his experience of guitar music, is struck by the correspondence between "the technical device and
the song of inner life" (Rancière, Aesthetics and its Discontents, 7), between conscious effort and
unconscious effect:

But, from what sort of magic potion does the aroma of this brilliant apparition rise up? – I look,
– and find nothing but a wretched web of numerical proportions, represented concretely on
perforated wood, on constructions of gut string and brass wire. – This is almost more wondrous,
and I should like to believe that the invisible harp of God sounds along with our notes and
contributes the heavenly power to the human web of digits. (Ibid., footnote)

Conclusion

The tension between Rancière's aesthetic and poetic regimes of art (or music) is evident in this interview
with John Cage:

http://vimeo.com/10742855

On one hand, there is the music that "speaks" through musical conventions: the music that expresses
"feelings" and "ideas of relationships"; the symphonies and sonatas of Mozart and Beethoven. This is the
music of the representative order. On the other there is music that is no different from non-music: the noise
of traffic and laughter, music which means nothing beyond the facts of production and listening. This is the
music of the aesthetic order. Cage prefers the traffic to Mozart. But to believe truly that any sound is
available for music is to hear both engines and sonatas from the same perspective: as the indifferent noise of
labor radically divorced the worker's intent, whether that worker is an auto mechanic or a composer.

This document was generated on 2011-03-08 at 08:20.
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Experimental Music Part 2: Introduction

Notation Overview

In the first half of the course, we surveyed the history of acoustic media from the gramophone to the
computer. Starting today, we shift our attention to older music technologies. Indeed, despite Kittler's
audacious and half-serious claim in Gramophone Film Typewriter, Edison did not "invent invention" [1],
much less invent the invention of sound media. Several thousand years ago, a forgotten inventor no less
crafty than Edison decided to inscribe musical information. The technology he bequeathed to us is so
ubiquitous that we may forget it's a technology at all, and not simply a self-evident fact.

[1] GFT, Introduction, 14

We devote the second half of the course to the history of notation. While the material is new, our
methodology and focus remain the same. Our study breaks into three parts, each of which lasts a couple
weeks. In the first part, we give a broad overview of notation, to explain how the technology has changed
throughout its history. As usual, we are particularly interested in moments of rupture, change, and conflict.
We want to show you that before notation entered into competition with acoustic media, different styles and
interpretations of music notation competed with each other. Notation never exists on its own terms; its
abstractions are always bound to the concrete realities of the objects and processes it represents. After our
general overview, we hone in on two of these abstractions, to explore the relationship between notation and
the other media, technological or otherwise, that define its content. In the second part, we focus on pitch

representation, to understand how the meaning of "pitch" has evolved alongside pitch-measuring
instruments: first the voice and monochord, then keyboards, then instruments capable of precise frequency
measurements. Finally, in the third part, we explore time representation, which is likewise conditioned by
time-keeping devices: the pendulum, clocks, metronome, and so on.

Why shift focus to music notation? And why present notation after acoustic media, not before? Both
questions have the same answer: the role of notation in composition is one of the central problems facing
composers today, and it is a technological problem as much as a conceptual one. Before the development of
acoustic media, it was unclear that music notation was a technology at all, because it was unclear that music
could be stored in any way other than symbols. 150 years ago, the score was de facto the privileged
compositional document, because it was the only compositional document. Notation was the essence of
musical documentation. With recordings, of course, that is no longer the case; what Kittler calls the
"monopoly of writing" [2] has been broken. But this does not mean that recordings simply take the place of
notation; as we hope you have seen in your composition and analysis assignments, scores and recordings
record different information in different ways. In cases that are less extreme or unusual than you might
think, they are incompatible. Recordings do not take the place of notation, nor do they duplicate it. Our
challenge, then, is not to think about recordings in the way people used to think about notation, but rather
the opposite: to reconsider notation in the light of recordings; to extend our eccentric history of sound
technology backwards, to rediscover the strangeness and flexibility in the tools we use to write music.

[2] GFT, Introduction, 9.
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In short, we want to prove to you that technology has always been a problem in composition. It is not only
a problem for today's adherents of sonorous electricity. It was just as much of a problem for the Greeks of
yore, for wigged and powdered Europeans, for anyone throughout history who has ever read or written
musical symbols. Music technology is not opposed to the conventional history of music, and you cannot
escape it by studying Bach and Beethoven. Their work is no less technological than our own. So: we will
continue to study experimental music of the twentieth and twenty-first centuries, but we will start to
incorporate the experimental and canonic work of the past as well.

Administrative

Every Thursday: analysis discussions, with write-ups due (as before)
Every Tuesday: presentations of final works-in-progress
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Origins of Notation

Contents
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The Staff
Modal Rhythm and Ars Antiqua

Saint Isidore's Declaration

Once upon a time, there was writing, but not music notation. Authors could record their words in books for
posterity; although musicians sang and played instruments, their melodies vanished in the moment. In the
middle of the 7th century, Isidore of Seville wrote a twenty-book encyclopedia in which he summarized the
knowledge of the world. In it, he stated that melodies could not be written down, and, as one would expect
from this declaration of impossibility, it included no music notation. [1]

Saint Isidore as portrayed in a tenth-century manuscript (on the right). [2]

[1] Grove Music Online, "Notation" §III, 1

[2] http://en.wikipedia.org/wiki/Isidore_of_Seville

The Seikilos Tablet

Strictly speaking, Saint Isidore was wrong. Melodies could be written down, because they had been written
down by the ancient Greeks. In 1883, around the same time Edison was complicating the history of sound-
writing with the invention of the phonograph, the Scottish archeologist Sir William Mitchell Ramsay
complicated it with his own discovery of the "oldest complete musical composition ever found." [3] In Asia
Minor (modern Turkey), in the first century AD, the Greek poet Seikilos had composed a song in memory
of his wife Euterpe, which he chiseled in everlasting stone:
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the Seikilos epitaph in ancient notation [4]

the epitaph rewritten in polytonic script, with the poem in translation

the melody of the epitaph in modern Western notation

[3] "Seikilos Epitaph", from http://imslp.org/wiki/Seikilos_Epitaph_(Ancient_Greek)

[4] Ibid.

Such durable examples of music from the ancient world are rare. I am no expert on ancient Greek music
notation, so I will note merely that the epitaph, unlike most fragments of ancient Greek music, is
"apparently complete and without extraordinary textual (i.e., notational) problems," according to someone



5/9/11 1:04 PMOrigins of Notation

Page 3 of 9file:///Users/ness/Desktop/teaching/experimental/lectureNotes/110322-notation/notation.html

who should know what he's talking about. [5] Two millennia after Seikilos carved his musical monument,
we too may celebrate Euterpe's memory, which is also the memory of music literacy itself. Together, let us
sing her song of praise, which is also praise for notation's power to "pass on to the senses of others what
would otherwise fade away in the present." [6]

http://www.youtube.com/watch?v=WIBF-2k9wfw.

[5] Jon Solomon, "The Seikilos Inscription: A Theoretical Analysis", American Journal of Philology,
Vol. 107 No. 4, 457

[6] Kittler, "Number and Numeral", 57

How did the ancient notation work? How does it relate to the notation we've learned through music lessons
and musicianship classes? Again, without overstepping my bounds, I can point out the basic facts. The lines
of the poem run underneath letters representing the melody's pitches. Works by ancient Greek music
theorists such as Aristoxenus explain the relationship between the arbitrary alphabetic scheme and the
interval ratios of the monochord; by following their explanations, we can translate the letters first into
numbers, and then into more familiar music notation. Lines and dashes over the letters represent different
rhythmic values; a dashed letter, for example, generally represents a value twice as long as an unmarked
letter. Again, ancient Greek music theory explains the proportions, and enables a translation. The alphabetic
notation of the epitaph thus accounts for the two musical parameters most familiar to us: pitch and rhythm.

The Reinvention of Writing

By the Dark Age of Saint Isidore, Europeans had lost the musical knowledge of the ancient Greeks. In the
ninth century, the Franks rediscovered or reinvented music writing in order to promulgate their chants
throughout Charlemagne's kingdom. Their notation system, however, bore no discernible relation to that of
the ancients, or to our own. Rather, it consisted of staffless neumes–that is, cursive blips and squiggles of
ink lacking common measure:

Staffless neumes. [7]

[7] http://en.wikipedia.org/wiki/Gregorian_chant#Notation_2

We can imagine this notation as an ancient sort of acousmatic writing: a compromise between, on one hand,
discrete symbols representing distinct pitches, and, on the other, continuous contours representing, perhaps,
vocal slides and inflections. A table from Grove Music Online indicates the complexity of this system, its
lack of standardization, and the challenges of translating it into modern notation:
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Neumes of the 10th–11th centuries. [8]

[8] Grove Music Online, "Notation" §III, 1

Although we can sing the praises of Euterpe with confidence, the divine music of the Franks is, for all
practical purposes, lost, because we have forgotten how to read it. The point to glean from this example,
however, is not that pitch and rhythm "always win"—that they are the only parameters capable of musical
representation, and the only ones likely to endure the tests of time. Rather: we can read the first-century
Greek epitaph and not the tenth-century Frankish plainchant because we adopted the musical priorities of
the Greeks, and not the Franks. The representation of discrete pitches and rhythms—indeed, of musical
parameters at all—was, and remains, a choice, not a necessity. In retrospect it may seem like the obvious
choice, but this is because we have been trained to believe that pitch and rhythm are the important musical
data: that first and foremost, it is essential to play the "right notes." But, at least in some contexts, musical
interest may have nothing to do with the right notes. It may exist beyond the realm of precise measurement,
irreducible to a mathematical parameter. It may, indeed, be the negation of measurability and
representation: the "liveness" of the improvisor, the rubato of the Romantic pianist, or Baroque ornament.
Even if is is measurable or representable, it may lie outside the narrow scope of acoustic data: the
physicality of the performer, or the unpredictable properties of acoustic spaces. In short: given the huge
variety of what could be musically important, there is nothing obvious about the privilege of pitch and
rhythm.
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Notation Dates

So how did we get from staffless neumes to the apparent homogeneity and logic of "conventional notation"?
Illogically, of course, through the long accumulation and confusion of heterogeneous elements. Let's play
the game with notation that we played with Audacity, isolating these elements and identifying their separate
origins and histories. Whereas an audio-editing program encapsulates and equalizes a hundred years of
music technology, notation collapses a millennium of history onto the flatness of the page. You identify the
visual elements, and I'll tell you when they're from:

pitch notation

staff lines

Daseian notation, ca. 800–900 AD

Example of Daseian notation. (http://en.wikipedia.org/wiki/Daseian_notation)

four-line staff: ca. 1000

Online example: http://www.youtube.com/watch?
v=LmUWbLNrlrY&feature=related

Note G clef on second line from the bottom
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Reproduction of the hymn Ut queant laxis (clef shows where C is; the hymn

starts on G below middle C). YouTube performance:

http://www.youtube.com/watch?v=SugtS3tqsoo

The same hymn transcribed in modern notation, and transposed up a perfect

fourth.

modern five-line staff: ...

clef: ...
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key signature

One-flat signature from earliest staff manuscripts, 11th–12th c.
"association of a signature with a definite key is a late 18th-century development" (Grove
Music Online, "Key Signature")

rhythmic notation

stems indicating duration: Ars Nova, early 1320's

Machaut mass manuscript, 14th c. (I think)

Ensemble Organum recording: http://www.youtube.com/watch?v=1Y1O-
BcZQwY
Tenores di Bitti: http://www.youtube.com/watch?
v=EsS9xYFKy6c&feature=related
Corsican folk music: XCD 11930

barlines: earliest printed barlines from 1537
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Compendium musices, Berne, 1537. (from Daniel Chua, Absolute Music and the

Construction of Meaning, 56)

easily recognizable, independent note shapes: 16th c.

time signatures: not standardized until the 19th c.
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Nonstandard time signature and weird syncopations in Rameau's Treatise on

Harmony (Book 3 Article VII, 314)

We will leave some of these innovations and transformations to more diligent historians. For example,
unless you object, we will set aside the fascinating history of clefs. Today, we will simply mention in
passing the two notational transformations that projected the staffless neumes onto a grid of pitches and
rhythms:

1. the invention of the staff in the 9th century, which enabled the representation of discrete pitches and
polyphony;

2. the invention of modal rhythm in the 12th century, which enabled the representation of rhythmic
proportions.

The Staff

Modal Rhythm and Ars Antiqua

Viderunt Omnes: http://www.youtube.com/watch?v=bpgaEFmdFcM&feature=related
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Notation Reforms

At the end of Tuesday's lecture, we looked at the Seikilos song in conventional notation. We broke the
notation down into its components: the clef, the staff, the time signature, the key signature, barlines, and so
on. Each of these graphic elements has its own history. The oldest, such as the staff, have existed for over a
thousand years, while the youngest, such as the standardized system of key signatures, articulation marks,
and crescendo and diminuendo signs, and have been around for only a few centuries. The apparent
homogeneity of conventional notation is therefore an illusion, at least from the historical perspective. If it
appears transparent and complete to us, that has nothing to do with an inherent property of the notation
itself, but rather the role it plays in our musical training and education. Through the eyes of musicians who
can only read conventional notation, the history of notation seems to be the progress from ancient
illegibility and disorder to modern legibility and reason. But these musicians are wrong to compliment
themselves by supposing that the musicians of the past grappled in obscurity, while their own literacy is the
enlightenment of proper musical vision. They are at least half wrong: their literacy, like that of their
predecessors, is vision and blindness in equal measure.

We can only understand the technical dimension of notation if we understand that the visibility of a musical
inscription is simultaneously the invisibility or exclusion of its alternatives. Just as an oscillator circuit is not
Max/MSP in its infancy, but rather a distinct technology with distinct expressive possibilities, 12th-century
notation is not 20th-century notation waiting to clean itself up and realize its full potential. More powerful,
technologically-advanced tools do not reveal more compositional possibilities; they can only shift
compositional focus by hiding something that was visible before. In making their parameters and musical
ideas visible, both Earle Brown and Stockhausen rendered their work illegible to musicians who could read
only notes. As we shall see, the same is true to the musicians of the 12th and 14th centuries, who likewise
had to turn a blind eye to their own conventions before seeing the alternatives.

Today, we look at several examples of notation reform. We avoid imposing the conventional wisdom of
notation's progress, of its increasing scope and expressive power. Instead, we explore its shifting field of
musical visibility. With each example, we account not only for what appeared on the musical page, but also
for what had to disappear as a consequence. Sometimes the vision of composers and musicians shifts from
one point of focus to another, as they turn away entirely from an older tradition. But even in cases when a
new notation seems to encompass an older system and enlarge its resources, the focus of musical vision still
shifts. One can only perceive a landscape in its entirety by overlooking its details; in the same way, the
older system of notation loses its distinction in its newer, enlarged context, and seems narrow only in
retrospect. A shift of attention from the veins of a leaf to the contours of a forest is not progress. It is a
matter of framing.

1. Staff and musical alphabet

Let's begin at the beginning. The first decisive event in the history of European notation was the first act of
musical inscription, which, as we saw on Teusday, produced what in retrospect we call "staffless neumes."
The name reveals that notation in the retrospective light of the second decisive event: namely, the
reinvention (or rediscovery) of the musical alphabet and the invention of the staff. In the ninth century, the
anonymous author of the Musica Enchiriadis put Western music on the grid with a Greek-inspired notation
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system, now called daseian notation. It involves a fixed scale of whole steps and half steps, symbols
designating steps within this scale, and staff lines corresponding to each step. The following example from
the text shows four transpositions of an "alleluia" splayed open on an eight-line staff, which we can
interpret as a white-note scale from D to D:

Alleluia phrase in daseian notation. The "t" and "s" markings on the left-hand side indicate tones

(whole steps) and semitones (half steps). [1]

[1] Source Readings in Music History, ed. Oliver Strunk, Vol. 2, page 84.

The cumbersome staff and unfamiliar symbols of daseian notation set the stage for the musical alphabet and
staff that Pseudo-Odo of Cluny described in the tenth century, and that remain the basis of conventional
notation:

Musical alphabet, from Pseudo-Odo of Cluny's "Dialogue on Music." The whole- and half-steps

between the letters correspond to modern practice. [2]

[2] Ibid., 92.
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Examples of neumes on a four-line staff with F and C clefs, from the same source. [3]

[3] Ibid., 93.

Europe had lost sight of discrete pitches for almost a thousand years; the staff and musical alphabet made
them visible yet again. Insofar as these inventions produced extraordinary insight, however, they also caused
a catastrophic loss of vision. The grid of pitch does not accommodate sliding around, and all the fluid,
ornamental forms of the earlier notation disappeared; they were replaced by discrete and well-defined
shapes. This disappearance produced a corresponding deafness. At some point, after plainchant had become
a tradition passed on by notation rather than by ear, musicians simply forgot what the staffless neumes
sounded like. They could only reproduce what the notation made legible. In the case of the staffless neumes,
this means nothing at all, because no one bothered to explain how to read it; in the case of the staffed
neumes, it means discrete pitches only, because that's what's on the page. This is clear from today's
plainchant recordings, the plainness and monotony of which (whether pleasant or not) reflect the notation:

YouTube performance of a Gregorian chant, with video of the score: http://www.youtube.com/watch?
v=LmUWbLNrlrY&feature=related

2. Plainchant to modal rhythm

Rhythmic patterns
Pérotin: Viderunt Omnes with score: http://www.youtube.com/watch?v=bpgaEFmdFcM
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3. Modal rhythm to mensural rhythm

Machaut Mass of Notre Dame with score: http://www.youtube.com/watch?v=1Y1O-BcZQwY

Conclusion

Jacques of Liege
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Composition and Analysis
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Opening questions

1. What's the difference between composition and analysis?
What's the difference between this class's composition assignments and its analysis
assignments? What do they have in common?
Is there a difference between analysis of, say, Baroque music and analysis of experimental
music?

2. Does musical material alone guide the listening experience? Can it? Can the listening experience be

the musical material? (Give examples.)
Does different musical material guide to different degrees? Consider Mozart/Cage/Oliveros.

Introduction

“Music” might also be defined as anything one listens to.

—La Monte Young (Selected Writings,
43)

Musical notation is, understood most generally, any mark of musical experience. From this perspective, staff
notation, chord symbols, and computer code (to name just a few specialized forms of writing) lose their
distinction as the privileged vehicles for musical communication. The words of everyday language do just
fine. And indeed, it is impossible to unweave words from notes and other symbols in the crazy quilt of
musical documentation—whether the composer's documents, or the listener's. Although we tend to think
that compositions are first and foremost a matter of notes (or, if you are an experimentalist, squiggly lines,
etc.), they may involve words as well. (You know this from personal compositional experience, as well as
your reading of Pauline Oliveros' "Sonic Meditations.") And although we think of analyses as primarily
word-based, they may also involve notes and other symbols, as you may recall from last week's example of
hazy rhythmic explanation:
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Source Readings in Music History, ed. Oliver Strunk, Vol. 2, page 109.

Words and symbols mingle promiscuously in both compositions and analyses. But this means that simply
judging by the notation system, by the relative proportion of words, notes, or miscellaneous symbols, we
can't distinguish one from the other. How do I know that your compositions aren't analyses, and vice versa?
Why distinguish between composition and analysis at all?

If the difference between a compositional document and an analytical one is not a matter of material form,
it must be a matter of content. Composition and analysis are two distinct but related activities. Although
both notate musical experience, they notate different aspects of this experience. Most simply, whereas
compositions archive the production of musical material, analysis archives its reception. Your compositions
record lists of musical instruments, instructions for musicians, and recordings that demonstrate certain
arrangements of actions and sounds. Your analyses, on the other hand, record what you perceive, what you
remember, and how you make sense of the music. Thus, while composition and analysis are two sides of the
same coin of musical experience, they appear as two distinct sides nonetheless, their common words and
symbols notwithstanding.

Our emphasis on composition and analysis reinforces what is probably already familiar from other musical
contexts. In general, we consider musical production and perception as separate, but complementary.
Composing or playing a song is not the same as listening to it; writing a Bach chorale is not the same as
explaining its harmonic progressions. These distinctions between active and passive musical acts strictly
reflect a division of labor–and, I should add, a division of space–that separates active composers and
musicians from a passive audience and critics. Musical activity happens on stage, and its passive reception
takes place in the house. Of course, the same person can take on active and passive musical roles at different
moments, or imagine themselves in the others' position. While writing music, composers often put
themselves in the role of a passive listener; likewise, while listening to music, the audience often takes on
the role of the composer, weighing her musical decisions. The division of musical experience into
composition and analysis therefore reflects of a model of a two-sided musical community: a community of
musical makers and observers, held together by technique, mutual understanding, and shared expectations.
In short, the community of the concert hall.

This binary structure, which splits the labor of musical production and reception, describes the concert, or
simulations of the concert (which we might adopt, for example, when listening to a recording of a band or
an orchestra). The division of composition from analysis reinforces the spaces and roles of the concert hall
by distinguishing the archive of musical actions—representing the composers and musicians—from the
archive of perceptions—representing the audience. While the concert is an important and ubiquitous model
of musical experience and community, however, it is not the only one. This lecture will present a couple
alternatives, and try to understand what affect they have on music notation and documentation. My thesis is
that the division between composition and analysis makes sense only in the context of the musical concert,
where musical actions and perceptions must be clear and distinct. Other musical contexts, however, break
down the transparent wall separating composition from analysis, by rendering actions and perceptions
indistinct. In these contexts, the difference between a score and and its analysis disappears.
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First, a methodological warning: given that there was no special notation to distinguish composition from
analysis in the first place, we will look in vain for symbols or sign-systems that prove this reconfiguration.
Instead, we will focus our attention on the musical documents' content, highlighting the interplay of
production and interpretation.

Second, a curricular point: it is no coincidence that in describing these alternative contexts and documents,
this lecture will carry us back to the territory of sound art. Music may take place in a museum gallery or an
architectural space, rather than on a stage. Such a change of location produces a radical shift of perspective,
which forces us to reconsider the distance separating the audience from the composer, which is also the gap
between composition and analysis.

On to the documents.

Max Neuhaus: "Southwest Stairwell"

Max Neuhaus's work came up earlier in our discussion of sound art. (As before, I encourage you to visit his
Times Square installation if you haven't already, and to check out his work at the Dia Beacon, a museum
worth visiting even if you aren't interested in sound installations.) In 1992, he created this drawing, titled
"Southwest Stairwell":

http://www.max-neuhaus.info/images/SouthwestStairwell.gif
Performance?
Is this document a composition, or an analysis?

What compositional instructions does it provide?
What analytic interpretations?

From the concert-hall perspective, Max Neuhaus's drawing is unintelligible. The stairway contradicts the
basic structure of the concert hall because it is one continuous space. There is no stage and no house, no
privileged location of sound-production or reception. There is no allocation of musical roles comparable to
those of the concert hall: no distinction between composer, performer, and audience. It is unclear whether
Neuhaus is perceiving a musical experience or producing it. Like a composition, the document describes
musical material: the architecture of the stairwell itself; the "distant sounds" at its extremes. At the same
time, however, this document, like an analysis, describes the perception of material: its "sense of labyrinth"
and "feeling of dislocation". The document conflates the activity of musical production with the passivity of
musical perception, most apparently in the "succession of timbres" that progresses from landing to landing.
The emphasis on sound-color could be a property of the setup, an instruction for listening, or both.

Neuhaus's drawing is perhaps representative of the role of the musical document in a gallery or an
installation setting. [. . .]

Pauline Oliveros: "Sonic Meditations"

What does Oliveros' Sonic Meditation XVI have in common with Neuhaus's piece? What's different
about them?
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Amnon Wolman

Conclusion

I would like to share one more composition, which is a simple listening instruction:

Listen to the words of no man,
Listen only to the sound of the winds and the waves of the sea.
(Debussy, quoted in Young, Selected Writings, 29)
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Music Notation and Film
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Music Notation and Film
Introduction
Audiovisual Media

Animated Music Analysis
Ethnomusicology
Music Video
Abstract Animation
Video Scores
Real-Time Scores

Introduction

In our overview of the history of music notation over the last two weeks, we tried to do two things. First, we
wanted to broaden the scope of what constitutes a musical document in general. To this end, we looked at a

wide range of documents from the history of music notationﾑa history biased, admittedly, towards the very
old and the very new: ancient and medieval notation, graphic scores, listening instructions, analyses,
drawings of sound-spaces, and imaginary compositions. Within this broad conceptual framework, however,
we wanted to highlight the technological specificity of any particular musical document. Notation acts like
a camera that focuses on one particular musical concept or another. The page frames an image of musical
content; as the notation system changes, so does that content.

The simile of a camera is not coincidental. Today, I would like to pursue both lines of thought with a lecture
on music notation and film. I hope that this lecture will clarify some of the conceptual issues we have been
discussing: the collapse of the imaginary walls separating specialized staff notation from other symbols and
alphabets, scores from art objects, and analytic musical documents from compositional ones. I also hope it
will convince you, if you weren't convinced already, of the specificity of music notation's framing, of its
power to focus the viewer on musical content. Finally, I'd like to throw yet another wrench in the works by
using film to challenge the idea that music notation should represent a musical event and correspond to it.
We tend to believe, for example, that a score of a Beethoven piano sonata should represent a performance of
that sonata. Film, considered as music notation, proves that a non-correspondence between the visible and
the audible is as valid as a correspondence, and that the so-called "correct interpretation" of scores is simply
one option among many, and not necessarily the most interesting.

Audiovisual Media

In an earlier lecture, Yoni argued that the invention of acoustic media allowed music notation to take on a
more flexible role. Acoustic media–the phonograph and the tape recorder–broke music notation's monopoly
on compositional documentation. Composers in the fifties, most notably Earle Brown, freed the score from
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its traditional responsibilities and reframed it as an art object. Earle Brown's work exposed an audiovisual

problem: a problem of the relationship between the visual impression of the score, and the music that relates
to it.

The problem of the audiovisual, however, was in place long before "December 1952" thrust it into the
compositional spotlight. In this lecture, I cannot do justice to the long history of audiovisual media that
involves theater, opera, light shows, and color organs. If I set these aside to focus on film and film alone, it
is to supplement Yoni's argument: although the phonograph and the tape recorder threw the necessity of
musical visibility into question, film reinvigorated musical visibility in general, reaffirming the traditional
relationships between music and image and exploring new ones.

Animated Music Analysis

Stephen Malinowski's Music Animation Machine: The Marriage of Figaro Overture

Ethnomusicology

Hugo Zemp: Head Voice, Chest Voice

Music Video

Daft Punk/Michel Gondry: Around the World
Autechre/Alex Rutterford: Gantz Graf

Abstract Animation

Oskar Fischinger

Oskar's first love was music. He took violin lessons, and when he finished school in April 1914, he
apprenticed himself to a local organ-building firm, where he could learn more about the theoretical
physics of music. In less than a year, however, both of the owners of the organ-manufacturing
company were drafted for service in the war, which had begun in August, so the business closed
down. Oskar then turned to his second love, the graphic arts, and in March 1915 singed on as a
draftsman in the office of Eduard Göfert, the city architect of Gelnhausen, where he used the
sketching skills he had learned at school and on his "nature tours" to render images of building–and
acquired the new skills of precision technical drawing for blueprints. (Möitz, Optical Poetry: The Life

and Work of Oskar Fischinger, 3)

Komposition in Blau
Allegretto

Len Lye
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Norman McLaren
Jordan Belson

Video Scores

Akousmetria
Ideomania

Real-Time Scores

[. . .]
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Music and Acoustics

Lecture I: Pitch

Pythagoras

What is the wisest thing? Number. What is the most beautiful? Harmony.

—Pythagorean dogma (in Taylor,
Iamblichus' Life of Pythagoras, 43)

Questions

What musical parameters or dimensions are measurable? What instruments do we use to
measure them?
Is music an art or a science?
Does beauty exist for a reason? (Is beauty a manifestation of order?)
What is harmony?

Introduction: dissertation work

Harmony as a threefold relation between music, mathematics, and community
Points of interest: the ancient Greeks; Renaissance Italy; Enlightenment France and
Germany

Once upon a time, a philosopher invented harmony by confusing the beautiful with the wise. One day, he
was walking through the streets of his village, dreaming of measurement. He already knew how to measure
the objects of sight and touch: he could compare distances with a ruler and compass, and weights with a
balance. Was it possible, he wondered, to measure sounds? Was there another tool, another instrument, that
could assist the hearing through the aid of numbers? As he considered this problem, he walked by a
blacksmiths' shop, and heard—whether by fortune or desire—consonance. As the blacksmiths struck a piece
of iron with their hammers, perfect octaves, fifths, and fourths resounded.

The excited philosopher was not satisfied to listen to these intervals; instead, he wanted to understand why

they sounded so beautiful. More precisely: since he already believed that numbers were the source of
everything beautiful, he wanted to find a mathematical principle to explain the intervals’ consonance. So he
interrupted the blacksmiths’ work, borrowed all their hammers, and started to experiment. He hammered on
different pieces of metal; he varied the force of his blows. He concluded that the tuning of the hammers had
nothing to do with the material he hit, or how hard he hit it. Then he weighed the hammers on his balance.
He discovered, to his delight, that a hammer weighing twice as much as another sounded an octave lower
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than it; that one weighing two-thirds as much sounded a fifth lower; that one weighing three-fourths as
much sounded a fourth lower. As he had expected, the beauty of the hammers’ consonances corresponded to
the elegant proportions of their weights. Then he went home to build a lyre out of metal weights and wires,
using the integer ratios he had just discovered.

Pythagoras playing his lyre. The 4:6:8:9:12:16 weights ideally produce the six-note scale C3-G3-

C4-D4-G4-C5 (smaller weights create less tension and therefore lower sounds.)

By building the lyre, the philosopher had realized his dream of an instrument that could measure sounds. He
had invented harmony—some would even say music itself. But he was not content to keep his invention a
secret. He wanted to share music with his students, to improve their lives and correct their manners with it.
The philosopher therefore established a musical community. Before his students went to bed, they sang
songs to put their minds at ease. When they woke up, they sang other songs to reanimate themselves. As
they went about their day, music moderated their passions and kept them healthy. The community
flourished through its faith in harmony—that is, in the correspondence between the wisdom of the integers,
the beauty of sounds, and their own unity.

What is wise, however, is not necessarily beautiful. A mathematical principle is no guarantee of harmony:
although it may produce consonance, it may also produce discord. And given consonance and discord, two
people with two different sets of ears may confuse one for the other; indeed, this is the problem the
philosopher was trying to solve in the first place. The community could not confirm that the philosopher was
correct to identify the consonance of the hammers as the truly beautiful. It could not know if he chose the
right numbers—the integers—as the foundation of their own music and unity. Rather, it could only follow
the philosopher's logic just enough to confirm its own harmony, taking care not to reveal any other.

The community simply needed to hear an alternative to their own harmony, to realize that it was no better
than anyone else’s. It was only a matter of time before a student discovered a new number—the square root
of two—and a new sound—the tritone. The dissonant interval was literally incommensurable with the
consonances of fourths, fifths, and octaves, but its mathematical principle was no less reasonable. The
student had invented a harmony that was both perfectly intelligible and completely at odds with the
philosopher’s. Such a revelation was both impudent and dangerous, and it cost the student his life; he
drowned at sea, the victim of mysterious forces. Still, his punishment came too late to preserve the unity of
the community. The tritone had already split it in two, by demonstrating that faith in harmony meant two
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contradictory things. On one hand, it meant submitting to the philosopher’s principle for the sake of the
community. On the other, however, it meant following the philosopher’s example to discover a new

principle, even at the expense of tearing the community apart.

At the dawn of music history, in the 5th century BC, Pythagoras founded his harmonious sect, and Hippasus
was cast into the sea for dividing it. Their legend exposes a fundamental problem of Western musical
thought. Although mathematics can generate and describe count musical relationships, it cannot prove which
of these are musically valid and which are not. Nevertheless, following the lead of the acusmatici—the
Pythagoreans who simply listened and obeyed—most musicians over the last 2500 years have appealed to
the authority of a “correct” musical mathematics, the “true” harmony that is both the symbol and practice of
their musical community. But a handful of other musicians, playing the role of Hippasus, have called their
bluff: insofar as mathematics produces musical authority and community, it also produces its radical
alternative, namely the anarchy of the mathematici—the musicians who reason for themselves.

Pythagoras' discovery of a numerical notation system for sounds was as fateful for music as Edison's
invention of the phonograph. The discovery established a science of sound, which the ancient Greeks called
harmonics, and which is the basis of modern acoustics. More importantly for us, Pythagoras reinterpreted
the art of music from the perspective of science; he reframed an aesthetic problem—the problem of musical
beauty—as a technological one—the problem of sonic measurement. I cannot overstate either the
dubiousness of this reframing or its impact on the history of musical thought. From around 1000 AD to
1800 AD, harmony was the prince of musical concepts, and pitch the king of musical parameters. I have
already described how the theorists of plainchant used the Greek sound-science to structure their own
notation.

Ptolemy

Quotes: music and reason

Perception needs as its crutch, as it were, the educational assistance of reason.

—Ptolemy (trans. Jon Solomon), Harmonics,
Book I. § 3.14 (p. 4)

[T]here is need, as there is for sight, of some rational criterion for [sound and hearing] from the
appropriate instruments, just as the straight edge has, so to speak, need of a ruler, and the circle
and the measurement of its parts have need of a compass. In the same way, the hearing, which
is, along with sight, for the most part a messenger for the theoretical and rational aspect of the
soul, needs some reasoned approach, too, for those things its nature cannot judge accurately,
which it will not contradict but confirm as correct.

—Ibid., Book I. § 5.2 (p. 6)

For in every subject it is inherent in observation and knowledge to demonstrate that the works
of nature have been crafted with some reason and prearranged cause and completed not at all in
random or as it happened, particularly in its most beautiful constructions which are simply those
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of the sense perceptions most closely related to reason—sight and hearing.

—Ibid., Book I. § 5.19 (p. 8)

Tools for the job

We must give up examining our subject by means of auloi and syrinxes or weights attached to
strings, for such demonstrations cannot bring us to accurate conclusions.

Instead they invite slander upon their undertakings, for the auloi and syrinxes are difficult to
examine, and even if their inconsistencies are corrected, their limits, which are necessary for
comparing lengths, are still only vaguely established. In the majority of wind instruments there
is in addition generally some irregularity as well in the flow of air. With weights attached to
strings, the strings are not kept unchanged in relation to each other. . . .

Similar difficulties occur with sounds produced by percussion, sounds which one sees produced
by hammers of unequal weight or disks and by full or empty vessels, for it is indeed a great task
to observe in all of these constancy in matter and form.

The string which is stretched across the canon, as it is called, will show us both more accurately
and more easily the ratios of the consonances, not, of course, in random tuning, but first with
some examination of the irregularity that would occur with the apparatus, and then of the proper
placing of the limits of those parts to be played in them, by which the whole length is defined,
might have their proper and clear points of origin.

—Ibid., 24–26.

Aristoxenus

In the fourth century BC, Aristoxenus, a pupil of Aristotle, writes The Elements of Harmony, in which he
rails at the Pythagoreans for confusing mathematical and musical knowledge. A century-and-a-half earlier,
the legendary Pythagoras discovers the ratios of string lengths that produce octaves, fifths, and fourths; these
ratios, if you recall, are respectively 2/1, 3/2, and 4/3. Pythagoras' discovery of a numerical notation system
for sounds is no less profound than Edison's invention of the phonograph. It establishes a science of sound,
which the ancient Greeks call harmonics. To understand sound, Pythagoras argues, is to inscribe the
numbers that animate it. Several generations later, however, Aristonexus disagrees with the founder of the
harmonic discipline. The problem, he argues, is that numbers are bad musical models because they are too

precise:

What the voice cannot produce and the ear cannot discriminate must be excluded from the
available and practically possible range of musical sound. In the progress in parvitatem [i.e. in
distinguishing smaller and smaller intervals] the voice and the ear seem to fail at the same
point. The voice cannot differentiate, nor can the ear discriminate, any interval smaller than the
smallest diesis, so as to determine what fraction it is of a diesis or of any other of the known
intervals.
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Aristoxenus proposes that there is a limit of musical production and perception: a smallest interval that the
voice can sing, and that the ear can hear. Anything smaller than that sounds the same. His argument is not
simply an appeal to musical practicality, but also an assault on the numerical representation of sounds.
Numbers, which are digital and therefore can represent sounds with arbitrarily precision, are too subtle to
represent meaningful musical information.

Tuning example: the Pythagorean comma

Aristoxenus' complaint is not an objection to Pythagoras' elegant ratios representing consonances. Ratios
such as 2/1, 3/2, and 4/3 please the mind in their simplicity, and represent sounds that are pleasing to the
ear. If the Pythagoreans limited their science to octaves, fifths, and fourths, there would be no problem. But
numbers can represent not only harmonic consonances, but also thorny and obscure dissonances, which
emerge as the gaps between consonance intervals. For example, it is mathematically verifiable that stacking
twelve perfect fifths on top of each other produces an interval just barely in excess of seven octaves.

The ratio for the fifth is 3/2; a fifth above that is 3/2 x 3/2, or 9/4; the fifth above that is 

, and so on. The ratio of twelve stacked fifths is therefore , or .

The ratio for the octave is 2/1 (2:1), or just 2. The ratio for seven stacked octaves is ,
or 128.
To find the difference between two intervals, we divide the larger interval ratio by the
smaller. For example, to find the difference between the octave and the fifth, we calculate
2 / (3/2) = 4/3: a fourth, as we expect. The difference between twelve perfect fifths and

seven octaves, then, is , or .

The interval ratio  is called a Pythagorean comma. The ease with which one may write the
numbers of this minute interval, and identifying it by eye, is incommensurate with the difficulty of
producing it on a monochord, or identifying it by ear. It's easy enough to measure the difference between 3/2
and 4/3, but what about the difference between 531441/524228 and 531442/524229? Aristoxenus argues
that such differences, and therefore numbers themselves, are irrelevant to music theory. Rather than putting
their faith in headache-inducing calculations, music theorists should listen instead to the wobbly voice,
which has a limit to its fine-tuning.
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Introduction

In "Number and Numeral", Kittler describes the shift from the interval ratios of the ancient Greeks to
modern equal temperament as a historical necessity, precipitated by mathematics. He writes that in 1595:

Simon Steven proceeded to bid farewell to Greek music. . . . Steven recognized decimal
fractions to be a feasible way of basing all keys on a single, albeit irrational ratio. Intervals
whose essence or purity resided in their difference were replaced by the twelfth root of two, as
a tempered semitone. There was no other way in which Greek fifths and late mediaeval thirds
could be turned into fugues. . . . Centuries had to pass until all musicians, composers and
instrument builders bowed to Stevin's numerals, but in the end they all did. It is only since then
that enharmonic confusions–that is, modulations through all 24 keys–have been possible; and
only since then can we listen to the sounds of symphonies, sonatas, soulful thirds and seventh
chords. A mere sign, 2^1/12, has equipped us with historically unheard-of ears.

A convenient story. And indeed, most keyboards today have twelve keys per octave; each half step is more-
or-less the same size; and the instructors of musicianship classes can teach the chromatic scale as one
particular musical structure [musical example]. But there's a difference between most musicians and all

musicians, as well as between convenience and necessity.

Kittler's historical formula here is a bit too compact for his own good. Knowingly or not, he's throwing his
lot in with the musical establishment: the conservatory deans, Mozart enthusiasts, and Sibelius marketers
who would like you to believe that there are twelve notes per octave: no more, no less. The question for
today is: who's crazier, the lunatics who, in defiance of musical norms and common sense, devote their lives
to microtonality—studying ancient Greek music theory, designing weird instruments (and learning to play
them!), studying tuning differences that are so minute as to be unintelligible without technological
assistance. . .who's crazier, the tuning nuts of the world, or the majority who believe that tuning is simply a
matter of convenience? Did we become musicians to take boring shortcuts?

A paranoid musician might view Kittler's history of tuning progress as a conspiracy designed to make
experimental music and musicians disappear. Fortunately, once you see Harry Partch playing the Spoils of
War in a magenta kimono, the weight of musical tradition becomes a bit less oppressive. I have written this
lecture to lighten the burden even more: first, with a brief tour of Renaissance microtonal music, and
second, with an longish introduction to the work of La Monte Young.
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Renaissance Microtonal Music

You don't need twelve keys per octave to write a fugue. In 1618, a Neapolitan botanist named Fabio
Colonna proved this with some musical examples from his treatise La Sambuca Lincea, which I've
synthesized for you.

First, a fugue exposition using what Colonna calls the "soft enharmonic"
Second, fugue exposition using the "intense enharmonic"

Colonna's tuning uses 31 tones per octave, and you can hear intervals in each fugue theme that are smaller
than a half step. This music was not merely speculative: Colonna himself had a microtonal keyboard with
six rows and 31 keys per octave, which looked something like this:

Colonna's keyboard: La Sambuca Lincea, xlvi.

Without getting into the gritty details of the tuning scheme, I will simply point out that it differentiates
between enharmonic equivalences we take for granted on a 12-key-per-octave keyboard. For example,
whereas C-double-sharp, D, and E-double-flat are all the same key according to the normals, in Colonna's
strange musical universe they are distinct (see the keyboard layout above to convince yourself of this). In
Colonna's musical universe, there are not 24 major and minor keys, but rather 62. His circle of fifths is
enormous.
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Colonna's circle of fifths. The outer ring is the 31-tone cycle; the inner ring is its 12-tone

approximation. Ibid., xxxix.

Colonna's composition demonstrating the circle of fifths

A few points. First: it is hardly obvious that twelve is the "right" number of keys per octave. Keyboard
design was not a matter of divine mathematical illumination, but rather of experimentation and evolution.
The earliest medieval keyboards, reflecting the chant literature, had included only the white keys and a B-
flat. By the end of the fourteenth century, keyboard builders had filled in the "missing" black notes, in the
layout familiar to us today (Keislar, "History and Principles of Microtonal Keyboards", 2). Why should
twelve be the stopping point? This brings me to the second point: by the late-sixteenth century, Colonna
was hardly the only musician experimenting with extended tuning systems and keyboard designs. Here's a
design for an 18-key-per-octave keyboard, from the French polymath Marin Mersenne:
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Keislar, "History and Principles of Microtonal Keyboard Design", 2 bis.

Here's a beautiful, orderly design for another 31-key-per-octave organ, from Italy:
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Ibid., 3 bis.

Here's a design for an orderly 19-key-per-octave keyboard, from the renowned Venetian theorist Zarlino.
This one's a bit earlier, from 1558:
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From the Istitutioni harmoniche, part 2, 141.

Finally, the 36-key-per-octave layout of Nicola Vicentino's Archicembalo:

Archicembolo layout.

These were real instruments; musicians learned how to play them and, in some cases, wrote pieces for them.
[Recording of Vicentino's enharmonic madrigals: 57084] So why this explosion of experimental keyboard
design in the Renaissance, especially in Italy? My third point: this was not simply a matter of historical
necessity. It is better understood as the volatile collision of three musical factors:

1. A growing interest in musical chromaticism and enharmonicism.
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Play Gesualdo's Moro, lasso. Scrolling score. Text:

I die, alas, in my suffering,
And she who could give me life,
Alas, kills me and will not help me.

O sorrowful fate,
She who could give me life,
Alas, gives me death.

Encourage everyone to watch Werner Herzog's Death in Five Voices

2. A renewed interest in ancient Greek music theory, both to through modern musical practice into relief
and to expand its expressive power. Vincenzo Galilei, a lutenist, composer, and father of the
illustrious Galileo, wrote a Dialogue on Ancient and Modern Music in 1581, in which he outlines the
tuning theory of the ancients and, by devising musical experiments, tests how they apply to modern
practice. An excerpt from the Dialogue:

The ancients numbered music among the arts that they called liberal, that is, worthy of a
free person. The Greeks, masters and inventors of music—along with all the other
sciences—rightfully held it in great esteem. Since it is a delight of life and also useful to
virtue, the best legislators ordered that it should be taught to those who were born to
attain perfection and human blessedness, which is the goal of a city. But in the course of
time, the Greeks lost music and also the other disciplines along with their empire. . . .

Meanwhile, Italy for a long time suffered great floods of barbarians. Every spark of
science was extinguished, and as if everyone were overwhelmed by a heavy lethargy of
ignorance, people lived without any desire for knowledge. They had about as much
understand of music as of the West Indies, and they persisted in this blindness until first
Gaffurio, then Glarean, and finally Zarlino—truly princes in this modern practice—began
to investigate what it had been and sought to rescue it from the darkness in which it was
buried. Little by little, the restored the part that they understood and appreciated to the
state in which we now find it. But some intellectuals do not believe that it has attained its
ancient heights, as we may gather from countless places in the ancient histories and from
their poets and philosophers. Nor do they believe that we have reached the true and
perfect knowledge of music, which may be owed to the coarseness of the times, the
difficulty of the subject, and the scarcity of good interpreters. . . . (Vincenzo Galilei, trans.
Claude V. Palisca, Dialogue on Ancient and Modern Music, 6.)

Finally, and relatedly:

3. The birth of modern experimental science and acoustics, which is inseparable from (2). [Galileo's
acoustic experiments: pendulums and water glasses]

In 16th century Italy, we find the peculiar mix of enharmonicism, Greek music theory and acoustics that will
animate the work of American experimentalists four centuries later. We have already seen these forces at
play in the work of Harry Partch; let's turn now to La Monte Young.

La Monte Young

Highlight the intersection of two experimental traditions:
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1. The just-intonation tradition (Partch et al.)

2. Fluxus (via Cage)

read excerpts from the "Fluxus Anthology" liner notes

What is Fluxus? (George Brecht)

In Fluxus there has never been any attempt to agree on aims or methods;
individuals with something unnameable in common have simply naturally
coalesced to publish and perform their work. Perhaps this common
something is a feeling that the bounds of art are much wider than they have
conventionally seemed, or that art and certain long-established bounds are no
longer very useful. At any rate, individuals in Europe, the U.S.A., and Japan
have discovered each other's work and found it nourishing (or something)
and have grown objects and events which are original, and often
uncategorizable, in a strange new way.

Whether you think that concert halls, theaters, and art galleries are the natural
place to present music, performance, and objects, or find these places
mummifying, preferring streets, homes, and railway stations, or do not find it
useful to distinguish between these two aspects of the world theater, there is
someone associated with Fluxus who agrees with you. Artists, anti-artists,
non-artists, anartists, the politically committed and the apolitical, poets of
non-poetry, non-dancers dancing, doers, undoers, and non-doers, Fluxus
encompasses opposites. Consider opposing it, supporting it, ignoring it,
changing your mind.

Manifesto (George Maciunas)

To justify the traditional artist's "professional, parasitic and elite status in
society", he wrote, "art must appear to be complex, pretentious, profound,
serious, intellectual, inspired, skillful, significant and theatrical; it must
appear to be valuable as a commodity so as to provide the artist an income."
Flux art-amusement, on the other hand, must be "simple, amusing,
unpretentious, concerned with insignificances, require no skill or countless
rehearsals, have no commodity or institutional value. . . Fluxus art'amusement
is the rear-guard. . . it strives for the monostructual and non-theatrical
qualities of simple natural events, a game or a gag. It is the fusion of Spike
Jones, vaudeville, gag, children's games and Duchamp. . . obtainable by all
and eventually produced by all."

Cage influence (Dick Higgins)

One part of the origin of Fluxus was the classes in "Experimental
Composition" which John Cage taught at the New School for Social Research
in New York City in the late 1950's. George Brecht, Jackson Mac Low, Al
Hansen, myself and various others took classes there, and we were expected
to bring in a new composition of some kind for more or less every class. The
only instruments in the classroom were a grand piano, a collection of oriental
instruments used for Henry Cowell's class in "Music of the World's Peoples"
(which met in the same classroom), and, as they accumulated, a large number
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of toys which we bought over a period of time to try our piece out. Other that
that, there was only whatever we happened to have in our pockets—combs,
coins, and such-like. In a situation like that, one couldn't very well write for
string quartets or small orchestras. Thus, from the beginning, that class was
oriented towards unconventional means of making art out of sounds. One
aspect of Cage's attitde was shown by one of him first questions: "Is there
anyone here who has never before composed any music?" Several hands
went up. "Is there anyone of you who cannot read music?" Al Hansen's hand
went up. "Good", said Cage to Hansen. "You at least have nothing to un-
learn."

The deatils of Cage's class are pretty well known, from Richard Kostelanetz's
John Cage, available in Germany and the USA. I won't repeat that story.
Basically, he emphasized the notation, the process of realizing the notation,
the implications of the entire process, and he de-emphasized most craftmanly
elements of composition. It was largely stripped down to aesthetics.

After the series of classes got under way, many of us students found that the
little pieces we were making for his classes were not just classroom exercises
to us, but were fully satisfying. So we made a good relationship with some
places in the neighborhood, such as the "E-pit-o-me Coffee Shop", and we
tried out our pieces on the public there, often performing under the name of
the New York Audiovisual Group.

Cage himself never made any pieces which resembled Fluxus pieces. For him
our compositions were, I think, not very satisfying. Nor did we necessarily
accept all his teaching,s, for example his mistrust of expression or of mimesis
of all kinds. His role was more like an uncle and godfather to us than of a
father.

27-part (!) interview on NewMusicBox. Watch a couple videos of him speaking:

24. Physical Limitations of Instruments
25. Perceptibility

In class performance of Composition 1960 No. 7 (10-15 min.)

Sing with this SuperCollider drone

Discussion: what did you hear? What's the character of the fifth?

The Well-Tuned Piano (DVD 749). Watch the opening
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Composition and Freedom

They’ve been sleeping on your shoulder,
They’ve been crying in your beer,
Any They’ve sung you all Their sad lullabies,
And you thought They wanted sympathy and didn’t care for souls,
And They never were about to put you wise.
But I’m telling you today,
That it ain’t the only way,
And there’s shit you won’t be eating any more—
They’ve been paying you to love it,
But the time has come to shove it,
And it isn’t a resistance, it’s a war.

—Thomas Pynchon, Gravity’s Rainbow, “The
Counterforce”, 640

Contents

Foucault: Fascism and Freedom
Traditional Compositional Pedagogy
Cage and Feldman
Surrealism
Thread Chorale
Outro

Foucault: Fascism and Freedom

“The strategic adversary,” wrote Michel Foucault, “is fascism. . . . And not only historical fascism, the
fascism of Hitler and Mussolini—which was able to mobilize and use the desire of the masses so effectively
—but also the fascism in us all, in our heads and in our everyday behavior, the fascism that causes us to
love power, to desire the very thing that dominates and exploits us.” (Foucault, “Preface to Anti-Oedipus,
xiv.) Elsewhere, Foucault wrote that “men have dreamed of liberating machines. But there are no machines
of freedom, by definition. (Foucault, “Space, Knowledge, and Power”, The Foucault Reader, 247.)

Fascism is an unpopular word these days, perhaps because of its grandiose overtones. It is equated with the
terrors of Nazism, terrors incommensurable with the petty fears and bitternesses of day-to-day life. Among
jaded liberals, freedom may be equally unpopular for its pompousness: it has become a right-wing
buzzword lacking substance. We are right to be wary of these lofty words, which evoke large parades and
delusional political fantasies.

But they remain useful words to describe the opposing forces of smaller-scale battles that we fight every
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day: battles against boredom and frustration, irritation, and intolerance, either of ourselves or of others.
These are the battles that Michel Foucault was interested in, and that interest us as composers and
composition teachers.

Composition has two moments. In its first moment, it reflects our everyday behavior. It shows us where we
stand and what we care about; what we believe about ourselves, our identity, tastes, and fears. This first
moment—the moment of revelation—is ethically neutral, but it exposes the battlefield upon which ethics
operates. It exposes the perpetual war taking place in our heads: the war between the fascists and the
freedom-fighters. In its second moment, then, composition compels us pick a side. We must choose either
to practice fascism, or to practice freedom. In its small but not insignificant way, then, composition is an
ethical practice, precisely because reason cannot account for this choice. It is, rather, a matter of courage.

I hope to prove to you that the metaphor of war, heavy-handed as it may seem, is appropriate for what we
do. I hope to prove it to you by contrasting two teaching methodologies which, I think, highlight what is at
stake in our practice. The first, traditional methodology is based on discipline, authoritarianism and
intolerance: on instilling the values of fascism in the name of musical tradition and culture. The second
methodology is, in a word, experimental; it eschews discipline and authority, in the name of letting students
fight their own battles and come to terms with freedom on their own terms. Although narrow minds will
interpret this as an evasion of composition responsibility, we believe it is the only way to teach composition
responsibly.

Traditional Compositional Pedagogy

Traditional compositional pedagogy is conservative and infantilizing. Its attitude towards the student is
fundamentally contemtuous. It forces the student to submit to the authority of masters: master composers,
masterworks, and master theoreticians. These masters treat their students as idiots who need to “understand
music” before they can compose. A harmony textbook that I despise presents this situation in no uncertain
terms, using the condescending and humorless tone that veils all mastery:

This book offers no shortcuts. There are no shortcuts in learning music theory—especially in the
development of writing skills. If twenty-first-century students wonder why they need to master
such skills—why they need to take the time to learn a musical language spoken by composers
of the past—they can be reminded that they are learning to form the musical equivalents of
simple sentences and paragraphs. The purpose is not to learn to write “like” Mozart or Brahms,
but to understand the language the great composers spoke with such matchless eloquence, the
language that embodies some of the greatest achievements of the human spirit.

—Edward Aldwell (Curtis and Mannes) and
Carl Schachter (Mannes and Juilliard),

Harmony and Voice Leading Edition III (2003),
“Preface”, xiii.

These words, written eight years ago, fuel an academic industry of musical mastery. The authors, who have
taught at Curtis, Mannes, and Juilliard, believe that they are the heirs of a glorious tradition of Western
compositional craft: the tradition of Mozart, Beethoven, and Brahms. But they belong instead to a parallel
tradition of pedantic explicators, crotchety theorists who had to lean on a crutch of musical principles.
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Johann Joseph Fux, who wrote the Gradus ad Parnassum in 1725, is perhaps the master of this tradition of
mastery. He wrote:

Some people will perhaps wonder why I have undertaken to write about music, there being so
many works by outstanding men who have treated the subject most thoroughly and learnedly;
and more especially, why I should be doing so just at this time when music has become almost
arbitrary and composers refuse to be bound by any rules and principles, detesting the very name
of school and law like death itself. To such I want to make my purpose clear. There have
certainly been many authors famous for their teaching and competence, who have left an
abundance of works on the theory of music; but on the practice of writing music they have said
very little, and this little is not easily understood. Generally, they have been content to give a
few examples, and never have they felt the need of inventing a simple method by which the
novice can progress gradually, ascending step by step to attain mastery in this art. I shall not be
deterred by the most ardent haters of school, nor by the corruptness of the times.

. . . I do not not believe that I can call back composers from the unrestrained insanity of their
writing to normal standards. Let each follow his own counsel. My object is to help young
persons who want to learn.

—Johann Joseph Fux (trans. Alfred Mann), The

Study of Counterpoint (from Gradus ad

Parnassum) (1725), “The Author’s Foreword to
the Reader”, 17.

If there is a glorious compositional tradition, it is not to be found in Fux’s treatise or Aldwell and Schacter’s
textbook. These works have one objective: to fuel the students’ fear that understanding what one is doing is
essential for composition. This is true only from the fascist perspective. To compose freely, however, the
opposite is true: we must leap into the void.

Cage and Feldman

As Foucault said, “there are no machines for freedom.” That means no particular methodology can teach a
composition student to be free. At best, a teacher can simply confirm that “musical understanding” only
leads so far—and less far than we probably think. Morton Feldman happily recounts his first composition
lesson with John Cage, in which the teacher did not criticize, but rather celebrated, the student’s
insufficiency of understanding:

At this first meeting I brought John a string quartet. He looked at it a long time and then said,
“How did you make this?” I thought of my constant quarrels with Wolpe, and also that just a
week before, after showing a composition of mine to Milton Babbitt and answering his
questions as intelligently as I could he said to me, “Morton, I don't understand a word you're
saying.” And so, in a very weak voice I answered John, “I don't know how I made it.” The
response to this was startling. John jumped up and down, and with a kind of high monkey
squeal screeched, “Isn’t that marvelous. Isn’t that wonderful. It’s so beautiful, and he doesn't
know how he made it.” Quite frankly, I sometimes wonder how my music would have turned
out if John had not given me those early permissions to have confidence in my instincts.
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—Notes on recording of Durations, Morton
Feldman. Time Records 58007, reprinted on

covers of Feldman's scores published by Peters
Edition. (See footnote 22 of Morton Feldman

Interview by Fred Orton and Gavin Bryars)

And Feldman, in turn, celebrated the ethics of composition in his own teaching practice, by helping the
student find the courage to make a musical decision:

Gavin Bryars: So what kind of teaching do you do? What sort of thing would you do with a
student?

Morton Feldman: I don’t do anything.

GB: You would give him the time and freedom to do some work, then, and see what resulted?

MF: I take the terror out of some idea, the idea of a finished piece. They come to me, I’m well-
known and the only guy they’ve ever brought a piece to, and I don’t ask them: “Where did you
get your intervals?” That alone is tremendous.

—Morton Feldman Interview by Fred Orton
and Gavin Bryars

Ten minutes of Cage and Feldman in conversation:

Cage and Feldman in Conversation (14:00–23:31)

We cannot help wanting to know, and wanting to substitute the facts of knowledge for the uncertainties of
action. Knowledge, however, is only half of the compositional problem, as the conversation between Cage
and Feldman makes clear. Your compositional thought can understand the gap separating it from
compositional action—can grasp it in all its raw terror. But try as it may, it cannot bridge this gap. To
compose, first you must think; then, sooner or later, you must act.

Surrealism

If you are not yet convinced, let the history of creative unreason compel you. [. . .]

We are still living under the reign of logic, but the logical processes of our time apply only to
the solution of problems of secondary interest. The absolute rationalism which remains in
fashion allows for the consideration of only those facts narrowly relevant to our experience.
Logical conclusions, on the other hand, escape us.

—André Breton, “First Surrealist Manifesto”, in
Avant-Garde Drama 563.

We are all at the mercy of the dream and we owe it to ourselves to submit its power to the
waking state. It is a terrible tyrant garded in mirrors and flashes of lightning. What is pen and
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paper, what is weriting, what is poetry before this giant who holds the musicles of clouds in his
own muscles? You are there stammering before the serpent, ignoring the dead leaves and glass
traps, fearing for your fortune, your heart and your leisures, and in the shadow of your dreams
you look for all the mathematical signs which will restore to you a more natural death.

—J.-A. Boiffard, P. Eluard, and R. Vitrac, “The
Surrealist Revoution”, ibid., 573.

Thread Chorale

Once, having lost my compositional nerve, I tried to recast composition as a science of pure
thought. I dreamt of “machines of musical freedom”: compositions that were determined
completely by attractive algorithms; crystalline mathematical structures unblemished by vulgar
decision-making. I spent two years learning how to program, learning to abdicate decisions to
random variables and automatic processes. Eventually I designed a program that could generate
the abstract structures I had imagined. The realization of my dream, however, was also its
destruction. When all was said and done, I still had to choose specific sounds to turn my
abstractions into concrete pieces. What I had envisioned as the success of compositional logic
was its failure to produce any particular decision whatsoever: a clear failure, for which I am
extremely grateful, for it convinced me better than any argument I could devise that the essence
of compositional freedom is not understanding why.

Thread Chorale

Outro

[. . .]

Light one up before you mosey out that door,
Once you cuddled ’em and kissed ’em,
But we’re bringin’ down Their system,
And it isn’t a resistance, it’s a war. . . .
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The Performance

The definition of theater can be expanded in much the same way we expanded the definition of
music, and in many cases the two areas overlap.

—La Monte Young, Selected Writings 44

Performance questions

Play J.S. Bach: Invention #1
What structures a performance?

The performer's relationship to the audience. Binaries:
Position (on stage/off stage)
Knowledge/ignorance
Activity/passivity
Talent/taste

The clear (programmatic) articulation of events.
What constitutes a successful performance?

Traditional roles of the performer:
To articulate the physical gap between performer and audience
To emphasize the performer's talent and activity.
To match or improve the tastes of the audience ("give the audience what they want or
like"/"give the audience what they need").
To present distinct pieces in sequence, so that the audience has a clear point of focus.

What makes a "great" performer? Do we need great performers today, or is this greatness a thing of
the past? Why?

We were planning to talk about technologies of time this week, but have decided to postpone that discussion
to focus on issues more directly related to the upcoming performance—in particular, the structure of
performance itself. This isn't the first time we've brought up the issue: it came up when we talked about
sound installations, and it's been present more-or-less explicitly whenever we've talked about your
compositions and documentation practices. But there's no time like the present to tackle the issue head-on.
The more we get involved with the pragmatics of performance, the less we tend to think about what we're
doing, and why. Of course, I don't want to impede the decision-making that's necessary to make a
performance happen at all; my point is not to "solve the problem" of the performance by thinking about it.
More modestly, it is to tune you in to the richness of a situation that tends to go unanalyzed, to show
alternatives to the basic performance structure that you may not have considered, and to use this knowledge
to deflate the anxiety that performances tend to generate.

Last Tuesday, we listened to John Cage talk with Morton Feldman about being a "great artist", an artist
"deep in thought", and whether this greatness or depth of thought was necessary for art any longer. Cage
said it wasn't; Feldman wasn't sure. I think he was afraid to give up greatness and deep thinking because
doing so might give license to artistic laziness and ignorance. Perhaps this is true. And anyway, who in their
right mind doesn't want to be great at what they do? Who doesn't want to be smart? But perhaps these



5/9/11 1:09 PMThe Performance

Page 2 of 3file:///Users/ness/Desktop/teaching/experimental/lectureNotes/110421-performance/lecture.html

questions miss the point of art; perhaps artistic greatness and intelligence shield us from something more
substantial that art can offer us: what Cage calls "experience". We can ask the same questions about
performance.

4'33"

Since we're talking about Cage, let's listen to another classic from the experimental hit parade: 4'33".

It was first performed by the young pianist David Tudor at Woodstock, New York, on August
29, 1952, for an audience supporting the Benefit Artists Welfare Fund – an audience that
supported contemporary art.

Cage said, "People began whispering to one another, and some people began to walk out. They
didn't laugh—they were just irritated when they realized nothing was going to happen, and they
haven't forgotten it 30 years later: they're still angry." (http://www.medienkunstnetz.de/works/4-
33/images/4/)

Why was the audience so angry? There are two perspectives from which to interpret Cage's unprecedented
emphasis on silence. The first is purely sonic: the silence allows the audience to listen to noises they
otherwise wouldn't hear in a musical performance. But it is not these noises, I believe, that irritated the
audience. If "nothing happened" during the piece, as Cage said, it was not from the perspective of sound;
indeed, the point of 4'33" is that there will always be sounds, even in a "silent" environment. Rather,
"nothing happened" because David Tudor, the performer, just sat there. It is from this perspective, the
perspective of performance, that made Cage's piece such a scandal. He had untied an implicit knot that holds
together the performance situation: the knot that requires some sort of skill on the part of the performer, and
—this is important—some sort of taste on the part of the audience. If nothing is expected of the performer,
nothing is expected of the audience. 4'33" continues to irritate audiences for the same reason, as is clear
from these YouTube comments:

This guy is crap, I can totally play this piece better than him
Cage certainly knew his audience. A bunch of pretentious, self-congratulatory, refuse
apologists who pretend to enjoy the squeeking of pop cans more than a Bach cantata. 20th
century art is just as brilliant: fecal matter, menstrual blood and crucifixes soaked in
urine. This piece is among the greatest written in the 20th century because it's ONLY
banal. I guess we can't blame Cage for giving his audience what they want.

Cage's Piano Concerto

Comments from YouTube:

What bothers me is that music like this is incredibly easy to write, from a compositional perspective.
So is writing any type of music. There is nothing difficult about harmony or counterpoint; they
take little time to learn and subsequently become convenient and rote. Honestly, writing
contemporary music requires much more creativity, for the most part. However, I have an
addendum to that statement that you may not be thinking of: there is good contemporary music
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just like there is bad contemporary music. If you're not familiar with the idiom, it's hard to tell
the difference.

Again, difficulty and quality (as regulated by taste) may miss the point.


