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MUSIC TECHNOLOGY

Computers Gain a Musical Memory
A fast-growing technique stores sounds as information, then plays them back on specioardaware -
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T first, it sounds like a well-practiced
choir chanting Italian church music.
But if you listen dosely, it begins to
sound a little strange. The enuncia-

tion and the syllables are right, but the words are
all wrong: There aren't any. One listener de-
scribes the singing as "random Italian."

Welcome to the voices of Henry Massalin.
"It sounds like a foreign language similar to

some Italian," says Mr. Massalin, a doctoral
candidate in computer science at Columbia Uni-
versity in New York City. The words are actu-
ally a combination of "Italian opera, Italian
church chants, and a bit of Polish and other
eastern European mixed in. ... It is an exper-
iment, really, in how well a particular idea
works."

That idea, says Massalin, is to represent the
voices and syllables that make up a church chant
as a stream of numbers. He then generates a
new numeric stream that has the same statistical
properties as the first but a different content.
The result is something that sounds like Italian
chanting to human ears, but lacks any identifi-
able words.

"I'm not a musician," he says. "Most of my
work is in signal processing ... not musical con-
cepts." Another one of his programs will auto-
matically compose and play a rhythm
accompaniment for a human soloist.

The work is largely unrelated to his research
- designing high-speed computer operating sys-
tems for specialized applications. Nevertheless
the music software is a lot of fun to work on, he
says, and the music programs show the potential
of the operating systems that he is developing.

To Massalin, music is data for his computer
programs. But instead of treating the music as a
series of digitized sounds - the way compact disc
players work - Massalin's programs view
music as a series of notes and intonations.
To make sounds, he runs the data through
specialized hardware.

The idea of storing music as informa-
tion and then using special hardware to
play it back is a powerful technique that is
rapidly catching on in the music industry.

For the past few years, makers of music
synthesizers have been equipping their
top-of-the-line instruments with special
devices that speak a language called MIDI
(Musical Instrument Digital Interface).
MIDI lets a musician easily connect a syn-
thesizer with a home computer. The com-
puter can then record music.as it is played
on the synthesizer's keyboard and play it
back later, a kind of 21st-century player
piano. On playback, the musician can
change the tone of the music or even the
instruments, making a piano solo sound
like violins or flute.

"You can manipulate the perform-
ance," says Daniel Rose, a designer at
Mark of the Unicorn, a Cambridge com-
pany that sells MIDI software. "On a gross
level, [you can] correct any errors. On a
wider level, if you are composing, you can
try an nhnlite number ot vanatons ot te HEN
same idea, change pitch level, change way

'If you are composing, you can try an
infinite number of variations of the
same idea, change pitch level, change
rhythm, invert passages, even] assign
them to different Instruments.'

- Daniel Rose

rhythm, invert passages, [even] assign them to
different instruments."

The MIDI language consists of a series of
codes: one code makes the synthesizer turn on
a certain musical voice at a given pitch. Another
code turns off that voice. By sending a stream
of these codes from the computer to a bank of
synthesizers, Mark of the Unicorn's "Per-
former" program effectively becomes a comput-
erized conductor for an electronic orchestra.
According to Rose, up to 512 different musical
voices can be controlled by a single computer at
the same time.

"I actually saw a Philip Glass concert [played
by] four Apple Macintoshes, each one running
our software," he says.

Since MIDI codes can be stored on a regular
floppy disk, some companies have started selling
disks with the codes for popular songs. 'They
do Top-40 for cover bands," says Bob O'Don-
nell, editor of Electronic Musician magazine.
Some bands use the MIDI just for backup - like
adding a phantom drummer or keyboard player
who knows the score perfectly - while other
bands use the codes to achieve a larger reper-
toire than skill or memory might otherwise
allow. Still another market is nightclub singers
who want "good arrangements" of pop songs for
backup.

A regular stereo system lets a listener change
the tone and volume, but a computer and a
MIDI-equipped synthesizer give the listener to-

tal control over the music. At the push of a
button the tempo can be changed and indi-
vidual instruments can be turned on and off.
Because there is so much flexibility with the
system, says O'Donnell, that song publishers and
synthesizers manufactures have to decide on a
standard set of codes for their instruments. For
example, says O'Donnell, "you have to make
sure that you have the trumpet patch on
channel 32" and the other voices properly as-
signed, or else "you might have cymbals playing
string parts."

In the future, he says, music publishers may
even imbed MIDI codes on their compact discs,
so that a listener could have a choice of hearing
the Boston Pops' rendition of a piece of music
or their own synthesizer'sversion. " It's very via-
ble," says O'Donnell. 'In fact, its happening.
The mechanisms have been put into place." But
while the plans have all be drawn up, no so-
called "CD + MIDI" discs have been pressed
yet, says O'Donnell.

For people who want their MIDI now, there
is the compact-disc set of Mozart's "Magic
Flute," released last year by Warner New Music
in Burbank, Calif. Designed to be played with a
Macintosh computer, a computerized CD
player, and a synthesizer, the three-disc set con-
tains "The Magic Flute" performed by the Chor
des Opernhauses, Zurich, directed by Nikolaus
Harnoncourt, the full libretti of the opera in En-
glish and German, more than 10,000 pages of
explanatory notes, and the MIDI codes for the
main character themes.

'A lot of teachers are using it in curriculums.
It's a new way of getting people interested,
ushering them into the music with computer
technology," says Kimberly Sudhalter, a promo-
tions coordinator for Warner New Music. As the
opera plays, students can follow the libretto in
German or English, or switch to a summary of
the plot or even a summary of what is hap-
pening to the music itself. The students can
even pull up "side bars" on the opera's sym-
bolism, history, or Mozart's life.
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compact disc players work - his programs treat it as a series of notes and intonations.
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