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“No sound becomes old more quickly than a new sound.”

PRELUDES 'fff:i,infﬂfgj;”.

Musicians have been tinkering with elec-

tricity since at least 1897, when the Canadi-
an -Thaddeus Cahill demonstrated his

sounding stave, an electric. device. for the

sic was never widely apprcciétcd but Rus- .
. solo does prefigure much of later 20t.h cen-

tury music.
Amencan inventor Lee DeForest

control of timbre. While the orchestras of*perfectcd the first oscillator (a2 source of

his day were concerned with Berlioz or Ros-
sint, Cahill was applying for a franchise to---

- lay wires in the streets.of New- York for the
‘purpose of distributing music electrically.. -
= 2 By:1906; when Cahill demonstrated

. periodic changes in voltage for the produc-

- tion of pitch and timbre) in 1915. New in-
'struments such as Leon Theremin'’s ethero-

phonc (1923), Maurice Martenot’s ondes

- martenot (1928) and Friedrich Trautwein’s

his 200 ton tetharmonium—which generat-.._ * trautonium . (1928), were introduced in

ed sounds by rotating toothed wheels-in an:

| electmmagneuc ﬁeld-—-—composers had be- >+ E.E. Coupleux devised a musical synthesiz- -

“’quick succession. In 1929 A. Givelet and

gun a search for an alternative to- the cla.ssx-r - er that used four oscillators controlled by a

cal tradition of tonal thought. In 1907 com- x

poser Ferruccio Busoni cited Cahill’s work
as a hope for a future of ‘*abstract sound, -

| unhampcrcd tcchmquc, and u.n.hmltcd tonal -

matenal.’” . Amold Schoenberg’s further *

 break wnh dxatomc harmonies in 1908 made

any combination of pitches permissible.
Composers began to explore mnbml rcla- i

tions and tonal qualities. - ST .*....:
I 1917 Edgar Varese wrote:
- T"Music, which should be alive and
_vrbranng. needs new means of expression
and science alone can infuse it with youthful
sap. ... . I dream of instruments obedient to
thought—and which, . supported by a
flowering of undreamed-of timbres, will
lend themselves to any combinaton [
choose to impose and will submit to the

exigencies of my inner thythm. ™

‘Technological advances in Lhe pcn- -

od around the First World War granted mu-

tion.. The Italian Futunist Luigi Russolo
(who referred to the traditional concert halil
as a ‘‘*hospital for anemic sound’’) produced
his intonarumori in 1913. These were
elaborate and bulky noisemaking mecha-
nisms, which Russolo operated on stage in
Paris and London. Russolo was intrigued
with the rhythmic quality of machine
sounds, and defiantly described his work as
“‘noise music.”” Not surprisingly, noise mu-

ews has been called the father of computer
music and a man as important to the develop-
ment of music as the inventor of the piano-
forte. It was Mathews who 1n 1957 first used
the DAC to translate binary voltage fluctu-
ations into sounds. ,

Mathews' accomplishments are le-
gion. While finding the act of playing a violin
attendant with obstacles, he saw in the com-
puter a performance instrument capable of
“‘breaking the shackles of mechanical virtu-
osity.’’ Mathews sought to make the comput-
er accessible to composers and performers
without imposing his *‘tastes and ideas about
instruments on musicans. "’

His Music IV and Music V programs
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punched paperroll. Laurens Hammond pro- -

*duced. the first electronic organ in 1929,
“"which allowed the performer to comrol nm
brc. pltch and volume. 2
“Edison’s and Berliner’ s invention of
thc phonograph in 1878, along with Valde-
- mar Poulsen’s invention of the wire record-
er in 1898, had made possible the storage of
electronic sound; in 1935 the invention of

f

.- the first tape recorder, the magnetophone, _
- enabled the composer to move beyond rudi-

mentary sound manipulation. .It became
possible to vary speed dunng playback,

- to play sound backwards, to alternate be-

tween sounds by splicing or montaging, or
to augment sound further by overdubbing.
‘The plasticity of sound had been extended.
“‘Everything which was limited,’” wntes
music histortan Paul Gnffiths, ‘‘became un-
limited; everything which was impondera-

~ ble could then be subjected to precise mea-
sicians the opportunity to move in this direc-

surement.’’

- The serial techniques of' Schoen-
berg, as furthered by his students Alban
Berg and Anton von Webem, had a direct
effect on the shape of modem composition.
The serial principle assured a coherency to
atonal music by applying a 12-note series to
a piece. This series—known as a tone
row—is then maintained in strict order
throughout the composition. A new objec-
tive musical language could thus be

were of great significance to computer music
because they let musicians work with the
computer without being overwhelmed by
technical concerns. Mathews’ GROOVE pro-
gram, developed with F.R. Moore, allowed
for ‘‘edited improvisation’’ between machine
and performer, thus freeing computer music
from the barren ngidity of unchanging pertor-

- mance.

Mathews’ more current endeavors in-
clude the completion of further musical pro-
grams as well as the invention of the intelli-
gent instrument (like the sequential drum,
sequential piano, and sequential violin).
These instruments permit interaction between
score, instrument, and performer in a manner

~ was extended to rhythm, dynarmcs,, eXfure?

. kcepmg with the tenets of tcchnologj x

sociation to the natural world. By altery

posed what he defined as musique concret '

 tape recorder around 1950 furthered éffary §
toward dealing with found noises and D e

“sound. By 1953 the field of electronic: mns:r;

achieved. At first, serial tcchm ues,
applied only to pitch. Later, .,' ol

and register, which resulted in an ¢ often =
efied atmosphere of disjunct mclodxcs* h 4
total serial technique was consxdem_t,

vance, scientific thought, and modemz .I‘i
| In 1948 Pierre Schaeffer; in colfat ;;i
ration with Pierre Henry at Radmdxﬂim
et Telévision Francaise in Paris, intro .‘.“F“i ,
tape-recorded sound objects freed from s 3

and rearranging natural or manmade'sq ..,. '3
stored on magnetic tape,. Scllacffcr o

. The commercial availability-of the

was flourishing. Karlheinz Stockhause B
with Herbert Eimert and Wemer- Mc -gg'
Eppler, had established the Elektronische
Musik studio in Cologne, where they, us
sounds made by sine wave generators-fg
manipulation by tape recorder. Their wor
along with the efforts of Vladimir-Ussat$
chcvsky and Otto Luening at Columbia Un¥' §
versity in the 1950s, typified the music the §
emerged from the so-called classical. clﬁ
tronic music studio. ""*t;;’{-}; poes
Such early efforts were hindered a
the rudimentary technology of the. ana '_
synthesizer, and constrained by the manuak
difficulties presented by tape sphcmz:'_
Modulators and waveform generators h:li&
certain acoustic sameness, which all
for no harmonics but only a single frt':qul:';'i
cy of even dynamics. Harry Olson’s ‘ané:
Herbert Belar’s invention of the RCA M;ni!;
synthcs:zer in 1954 offered the first vanet)
in timbre and shape that permitted t.hc:ci:'i:mL |
poser to explore new sounds. With this, h
stage was set for the introduction oE thtﬁ
computer into the world of music. &z

E ]

et

"'-:m:‘r?t?i .

A s

hitherto impossible. Mathews was dissa#
ﬁed with conventional instruments DeC3@*
**one had the freedom to play wrong DS
when one didn’t want that freedom. Im.d ‘
gent instruments take away that freedom ¥3
play wrong notes.’ A
Mathews is also responsible for #&=
has been called the greatest conceprual 3
vance in computer music, unit genemﬂﬁ
These are distinct subprograms that sumus
electronic signal-generating devices—insa3
ments, you might say—which the comp>*}
can use as sonic building blocks. An ex&1
uve source of voltage control makes powh‘
the generation of sounds in real time; by P&}
ing a button, the composer can create >0U9'"




Push Button Bertha, in 1956, generated some

4,000 pop tunes.

of astounding complexity. |

Mathews is modest about his work as
a composer, and has even described certain of
his pieces as ‘‘musically nauseating.’’ Cer-
tainly his compositional efforts are overshad-
owed by his achievements as instrument
builder and musical analyst. But his engi-
neer’s ability to hear sounds in an objective
fashion has not betrayed his essential love of
music. His importance to computer music is
not likely to be surpassed by any of his con-
temporaries. ~

BOULE?Z At Paris’ Institut de Re-
FOUNDS cherche et de Coordination

| Acoustique/Musique  (IR-
IRCAM

CAM), director Pierre Bou-
lez, who until 1977 was musical director of
the New York Philharmonic, works on a digi-
tal sound synthesizer developed by H.G.
Alles of Bell Labs. Having once renounced
electronic music, Boulez has gone on to
found IRCAM, and now plans to unveil a com-
puter-aided composition at Donaueschingen
this month.

Some modem composers have
worked in the spirit of Edgar Varese, who,
while expressing interest in new musical re-
sources, insisted that they enhance expression
as well as technique. By using advances made
in sound analysis and synthesis by Xavier
Rodet and Gerald Bennett, these composers
have managed cxemplary compositions: John
Chowning at Stanford, Conrad Cummings at
Oberlin, Charles Dodge at Brooklyn College,
Paul Lansky at Princeton, Roger Reynolds at
San Diego, and Jean Claude Risset at IRCAM,
o name a few.

Buta lot of computer music has been a
parade of complexity for its own sake. Lars-
Gunnar Bodin has written: **In spite of great
efforts in time and money, relatively little of
artistic significance has been produced in
computer music.”’ In some cases, composi-
tions have been downright tedious. Ezra
Pound pointed out that **170 pages of math-
ematics are of less value than a little curiosity
and a willingness to listen to the sound that
actually proceeds from an instrument.’’ Nev-
ertheless, many computer composers, per-
haps finding music to be minatory, have
sought refuge in their calculations.

One is reminded of Charles Bab-
bage’s hatred of street music, particularly that
of organ grinders, and the ends to which his
neighbors went to annoy him with tin whis-
tles, kitchen pots, and *‘womn-out or damaged
wind instruments. " Babbage proposed a sort
of steam-driven musical calculator with
which, one supposes, he would have sup-
planted his tormentors. Judging from his jour-
nals, Babbage envisioned a music that was
mechanized and controllable, and conse-
quently less of a nuisance. Certain computer
programmers cum composers seem to have
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followed his lead. |

Much of the music that grew out of
Mathews’ early undertakings was overly con-
cemed with timbre—the shape of a sound.
The computer work of J.K. Randall, Barry
Vercoe, Godfrey Winham, or G.M. Koenig
seems beguiled with the psycho-acoustics of
sound, much to the detriment of the COmposi-
tions, which are often little more than succes-
sions of glossy timbres.

. In dealing with taped sound objects,
Pierre Schaeffer found that if a sound is to be
considered music, it cannot be recognizable
to the listener—that is, it cannot be an evoca-
tive symbolic representation of natural sound.

By Schaeffer’s definition a mimetic tape is

not music but literature, a kind of drama of
sound effects. A fair portion of computer mu-
sic is literature in this sense: gong noises
evoke the cathedral, bird sounds suggest the
aviary, the catlike howlings of a modulator
recall the back alley, and the faked viola
sounds almost like a real one. The listener
identifies these sounds. Beyond that there is
commonly not much more.

| A lot of this music has also been hard-
wired into its epoch: by paying too much
attention to the novelty of the sound and not
enough to the sound itself, the composer has
stamped a date on his composition. *‘No
sound,”” said the composer Milton Babbitt.
"“becomes old more quickly than a new
sound.”" Sound cannot progress by a change
in the field of action from instruments to elec-
tronics because, as composer Paul Lansky
notes, *C Major itself is a neutral quality."
There is an aesthetic decrepitude to this pro-
cess of ceaseless technical change, a frenzied
epidemic of ever-novel sound with each new
wave washing away previous fixations. Mu-
sic can change both conceptually and techni-
cally, but it does not necessarily progress.

INTUITIVE  Gamelan gong music from
ELEMENTS Bali, like the music of

Mahler, has a certain intu-
LACKING .

itive structure to it that
computer music has chiefly lacked. The
acoustician Hermann Helmholtz has written
of this mysterious something:

* ““There arises in our mind a feeling
that the work of art is the product of a design
which far exceeds anything we can conceive
at the moment, and which hence partakes of
the illimitable.”’ “

This sense of the illimitable, present
In Balinese and Viennese music but absent
from computer music, has intrigued artificial
intelligence researchers, who have moved
music closer to psychology and engineering.

In working with the computer for the
generation of music, one finds that nothing is
Indicated, i.c., left to the performer, as in the
Instruction ‘‘adagio.’’ Instead., everything
must be realized by the composer. To under-

who has become more sensitive to the com- ¢

S aaidecas b o a0 T

Lo

stand music, one must investigate the Meny; |
processes through which it comes into exiy. |
tence. ‘“You have to make a little composer,*
Marvin Minsky is quoted in the New Yor,
Times. ‘‘That means your attention is draw-
not so much to the rules of the surface [oF
music], but to the rules of how the perceptu;
process proceeds, or how the composer de.
cides what to do next.”” Music is a ment;
process assembled from cooperating proce:
dures that pursues a goal-determined cours
of action. It can be perceived procedurall,
and not analytically. If the mental proces.
involved in comprehending a sound for mus;.
cal purposes could be objectified, an intel};
gent machine might truly compose music.
It is this interest—not bound to mus;
cal objects but concerned with their maki ng—
that has become of seminal concern to certaj;:
computer-composers. Otto Laske, a propo.
nent of a procedural theory of music, ha
written: ‘‘Music is in existence only when it
being made or remade.’’ This realization ha
offered a different approach for music com- .
position by computer. % | 3
“In 1967,”" says composer Charlest,
Dodge in his studio in Flatbush, *‘there were’
probably no great works of computer music. |
think today there are.’” As a result of work
Stanford’s Center for Computer Research i
Music and Acoustics (CCRMA), Bell Luabs.
and IRCAM. composers have been given a new,
vocabulary of sound in the last decade. It has'
only recently become possible to assemble 2
wide range of compositional and sound-syn-;
thesis techniques for the purpose of making |
music.

‘I may be one of the first composers
in the history of music for whom the speed of
sound is something that I must figure on as |
write my music,”’ says Paul Lansky in his
office at Princeton. Lansky is a composer.

plexity of human performance. Lansky's

¢ ‘Si1x Fantasies on a Poem by Thomas Campi-

on’’ (1978-79) is an elegant treatment of clas-
sical quantitative verse, where the composer:
has observed spoken cadence from a musical
perspective. The sound of the human speak-
er's voice is transformed into a musical re-
sponse. Using linear predictive coding for
speech synthesis on an 1BM 360/90 and 3033,
Lansky alters and modifies the sound of a
female voice reading Campion’s *‘‘Rose-
cheekt Lawra.”’ The result is at once ethereal
and concrete.

“Composers in the past,” says
Lansky, ‘*were more like playwrights. They
wrote the plays and the plays were performed.
Now composers are more like sculptors. We
have to create strings of numbers to represent
sound.’’

~ Lansky is currently working with
Kenneth Stieglitz on a series of pentatonic
folk song syntheses using synthetic violins

o A S LSS




“In 1967 there were probably no great works of
computer music. Today there are.””

and cellos. He is also studying the synthesis
of choirs and orchestras (‘‘There’s a C chord
here that sounds just like the Philharmonic,”’
he says of a taped synthesis). |
| Taking the timbre and phrase inflec-
tion of the violin and adding his own pitch and
rhythm, Lansky functions as a skilled inter-
preter of acoustic sound. “‘In 1976, he says,
“‘I would have imagined that this was not an
- appropriate thing to do on a computer, since
it’s the kind of thing you can easily get people
to play.”’ But now Lansky is concerned with
spatial acoustics—hence the awareness of the
speed of sound—as well as intonation, pitch-
bending, and transforming the sound of vio-
lins to that of the cello or double bass.
““You can listen to some sound,”
Lansky adds, ‘‘and have the computer give it
to you to play with. I'm working with the
difference between what is perceived as a
complex electronic sound and what some-
body perceives as a simple human sound. In
reality, the complexities are reversed in many
cases.”’ Computer music, for Lansky, has no
specific charactenstic. It is of little interest as
a thing in itself. Computer capabilities offer
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the liberation, not of music, but of the com-

poser.
Charles Dodge has also used signal

. processing and speech synthesis in his com-

positons. His ‘‘In Celebration’ (1975) is a
remarkable piece using a system designed by
Joseph Olive at Bell Labs. His ‘‘Speech
Songs’’ (1973) consists of a catarrhal voice

‘reading lyrics by Mark Strand. By altering the

natural resonance, pitch, contour, and speed
of the voice, Dodge realizes the great richness
of sound-synthesis technique and uses it in an
aesthetically convincing fashion. The syn-
thetic voice is capable of sounds no human
voice can make. The effect 1s alternately hu-
morous, frightening, and giddy. *“The field 1s
opening up in a lot of fascinating ways,’’ says
Dodge, ‘‘offering an entirely new set of tools
for the composer.””

Dodge’s ‘‘Cascando’’ (1978) for
three characters—Voice, Music and Open-
er—is taken from Samuel Beckett’s radio dra-
ma. It is an unusually expressive piece in
which the composer has established the rules
the computer will use to produce sounds. Us-
ing linear predictive coding to disassemble,
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;
alter, and reconstruct the sound of a human -
voice, ‘‘Cascando’’ is a work that merges the
0pp051te processes of intuition and analysis.

f

CARUSO Dodge has .also compl?ted *
SINGS some amazing work with a -

rding of Enrico Caruso :
AGAIN e

singing ** Vesti la giubba,”*
a recording that was originally influential in :
popularizing the gramophone. Caruso made :
this recording by singing into an acoustic horn :§
connected to a stylus. In the process, the horn:
transmitted certain frequencies with specials
emphasis while attenuating others. This.
caused the grainy tone of gramophone record-
ing. Thomas Stockham of the University of#}
Utah determined the acoustic characteristicss
of the type of horn Caruso used and digitally+
constructed a filter with the inverse frequency«|
response. This resulted in a more lifelike re—}
cording. Subsequent work by Neal Miller re-s
moved most of the remaining scratchinesss
from Stockham’s modification, but also fil-;
tered out the accompaniment. "y

Working with this tape of an isolated :
Caruso, then altering it in assorted ways,3
Dodge composed a work for live piano andj}
recorded Caruso. The voice of Caruscrj
strangely disembodied and mutated, is ma-
nipulated by the composer to strong effcct.‘
The singer meanders through the song, losmgj
track, breaking into sobs, hurrying to catch3
up. Dodge has called this piece his way of3
**putting Caruso to rest.”’ It is a fine examplel
of the multeity of perspectives that a compos=3
er may bring to any acoustical information=

Works that use voice analysis antﬁ
synthesis can be strikingly eerie. As Conrmk
Cummings has written of his ‘‘Beast Songs,"s
which uses voice synthesis and live voices §

*“The more lifelike the synthesized voice, the:
more powerfully one feels its slightly ab—
stracted, cool quality.”’ To hear a disemboc=
ied computer-synthesized voice enunciating:
human emotion is to better understand the
intricacy of musical expression itself. i

The most rewarding work in computes
music has probably only bzgun. Other com~
posers have taken other paths. John Chown=
ing’s “‘Stria’’ is based on mathematical Ft-
bonacci series. Jean Claude Risset’s

**Songe’’ is an example of how sound 1mags:
can be manipulated to fascinating effect. Lav=
rie Spiegel's dronelike work is in its stark
quality reminiscent of Erik Satie’s musigu¢
d’ameublement (furniture music).

Although the aesthetically satist} i
work may never drown out the epigonal ¢f~
forts of lesser composers, it does seem possT-
ble that computers will someday force 3 I*
evaluation of music. *‘There’s a whole u"
charted universe of sound that we are J**3
beginning to get in touch with,’’ says Char
Dodge, ‘‘one that has a’'profound effect UP’“
those who hear it.’




