Hear musical notes
‘' BY'JOEL SHURKIN

"§~¥ he clear sound of the flute, strong and breathy.
The sound changes, it is a soprano singing one
clear, lovely note. Now there are many women

singing in harmony, Now they are gone. : ;

A bell tinkles to your right. It moves into a
position behind you. A larger bell chimes in the
corner, then both bells seem to fly across the room,
meeting and passing over your shoulder, exchanging
places. A drum-like sound from everywhere
announces the transposition. B

Blue grass guitars, a solid foot-stomping rhythm
As soon-as"you-catch the-thythm:
plucked strings rise in crescenda,.
any guitar can go, faster than an
The sound becomes organ-like. No
anything you have heard before,

‘Computer music. : : S

All of the impossible sounds were generated by o
computer. The composer-player has done the work,
not with the pen on'lined composition paper, but at
a keyboard hooked to a video display terminal and a
digital computer. The computer not only produces
the sounds but contains the software that enables the
composer to produce the musical form desired.

Stanford is one of the world’s leading centers for
research in the use of computers to make music, and
to analyze sound.

Computer music may be the music of the future.
That computers should be used for musical
composition is only logical; musié is almost always
mathematical (that's why E in s0 loved Mozart),’
and what instrument is bett €to Proceds'the ™
mathematics better than a computer?

The scope of the music produced by computers
ranges from “Silicon Valley Breakdown,™ written by
graduate student David Jaffee, a gentle satire on
bluegrass, to Michael McNabb's “Dream Song™
which makes use of some recorded natural sounds,
such as people talking, or Dylan Thomas reading
poetry, along with the artificial sounds made by the
computer. ) ;

Another variant is “Turenus,”.an early work by
Stanford Prof. John Chowning, full'of bells, chirps,
and flying whistles, what might be expected from a
former percussionist.
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0 a large extent the history of Stanford’s
computer music program be; h John
Chowning. ; .

Chowning came to Stanfor 962 with a
degree in composition, and after three years in B;
with Nadia Boulanger, the grande dame of moderie
composition teachers,

Contemporary music at the time was heavily into
electronics, but made use of analog devices,
electronic gadgets which produced sound by
measuring the relationship betwéen objects and
transmitted electromagnetic waves. Chowni
interested in electronic music but he fou
Stanford had no studios or synthesizer:

“"He tead ‘anarticle by Max-Mathews of ‘Bell -
Laboratories who had written a computer rogram
to generate accoustical signals. Mathews
involved digital computers, computers which cout
discrete objects, usually binary numbers. : i

“I thought, well, that sounds interesting, and
looked around campus and found that the Artificial
Intelligence project had acquired the first DEC
(Digital Equipment Corp.) machine, a PDP-1,”
Chowning said. “They had this connected to an IBM

7090, (the main campus computer) through a shared .
disk drive.™

program was written for a 7090,
‘& copy and got it to work

primitive; not much was known
tics‘or. psycho-acoustics,™ he says.
(Psycho-acoustics is the study of what happens to
sound once it is perceived by the ears, how it is
in-doeg -

with'it) -
.
1 of this is important because it has to do with
Athe efficient way one uses this'machine, the
ess of sound and all that. Tt became )
[ ngly important because the soun: Yrom
the computer) were so dull, and ore didi’t Khow how
to improve them. ) R
“One of the things I got interested i
was localization of sounds. Here you:hav ‘
speakers. The sound was dry and seemed &

right away

well, our natural listening environment js much
richer than that, we might be able to use computers

to simulate this,”

Modern recordings of concerts or in studios were

in stereo and could simulate depth, but that was
“free” stereo—the engineers did not have to produce

it.

All they had to do was accurately record the

sound as it existed in the concert hall.

*“There wasn't much known about how distances -

were perceived.”

Chowning wanted to be able to place sounds,

move them around, have the listener locate them in
space. He experimented with writing his own
programs in FORTRAN with the help of an

- undergraduateDavid-Poole-The programs-enabled-———~ -

him to move the sounds about using either two or
four speakers,

“It was reasonably:successful: the illusions were-

conipelling enough. . . . I was able to do this myself
without having any technical background, and in a
relatively short time.”

But, the process yielded more than he asked for.

It was clear to him that computer languages held
the secret; there was no necessity to alter the
hardware, to solder, connect, move, rewire
machinery.

contact with a whole world that I thought was

P rogramming languages allow conceptual

denied me; namely this world of system design

... and processing. . . . AllT had to do waslearn to
-.program. If a composer.can write counterpoint. ... .

that’s a lot harder than learning programming.”

“All this was eye-opening,” he says.
Chowning's enthusiasm lapped over to his

adviser, Leland Smith, now professor of music.
Smith wrote a program to aid in composition. The
two programs—Smith’s composition pregram and

‘Chowning's systems progra

—enabled the two and

their students to &®ually piéduce music:on the

ieomputers.
“ad

~-quality o

“Quite a bit of music—and good!" he
ds; . .
think it was notable elsewhere because of the...:
e sound, the spatial aspects, plus the
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ant g or replacmg
ditive,” he says.

g 1ts ‘way into concert
sh composition, “Song and Dance™
chestra and quadrophomc tape, was
e was conduetor of |
few i'eeerdings have

g aspecial-computer-built by -
oole’s.company, and the SUN. (Stanford
ersity Netwo:k) -work station. CCRMA has also -
eceived support from Systems Concepts of San

isco, which built CCBMAs digital




