RESPONSIBILITY

Faust Music On Line:
An Approach to Real-Time Collective
Composition on the Internet
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ABSTRACT

Sergu Jorda

Collective creation and the
production of open and continuously
evolving works are, according to the
author, two of the major and more
appealing artistic breakthroughs the
Internet can offer to composers and
creators in general. In this context,
concepts such as authorship and
copyright will necessarily have to
evolve and adapt to a new reality.
The author discusses an Internet
project for realtime collective com-
position commissioned by La Fura
dels Baus, which has been used for
the soundtrack of La Fura’s play

uring the spring of 1997, La Fura dels Baus,
the Catalan theater and performance group famous for its ag-
gressive shows and performances that frequently involve audi-
ences in an unpredictable manner, was beginning to prepare
what would be its new show, F@ust 3.0, freely inspired by
Goethe’s work [1]. Carlos Padrissa, director of the project (to-
gether with Alex Oll¢), contacted me for an unusual demand:
“Given the important role symbolized by the Internet in our

participate in the real-time cre-
ation of musical pieces.

The idea of musical computer
networks is by no means original;
earlier implementations (on a lo-
cal area scale) date back to the
late 1970s, with performances by
the League of Automatic Music

play [2], we would like part of its music to be composed by
cybercomposers around the world.” Having worked on inter-
active systems and virtual musical instruments since 1989, I
was at that time haunted by the idea of using the Internet for
a wide musical project, so the proposal cropped up at the
right moment.

Padrissa and I did not have a clear idea of what we wanted,
but we knew what we did not want: to allow people to com-
pose tempered music on the keyboard and send us attached
MIDI files via E-mail. Besides, although we felt that the project
should have a fairly “popular” approach, we were not looking
for a dull General MIDI sound, but for a rich, strange, some-
times noisy electronic sound. How were we to get it without
being too demanding and restrictive about the participants’
gear (a regular PC with an Internet connection and a
[U.S.1$50 multimedia sound card) in order to bring the
project to a wider audience? We found the answer in real-time
synthesis, which we knew was going to considerably compli-
cate all of the software design and programming. Our collabo-
ration with Toni Aguilar, one of my former computer pro-
gramming students—who, although not a musician, was quite
well versed in computer games programming—was to become
absolutely invaluable in the project subsequently called Faust
Music On Line (FMOL).

COLLECTIVE CREATION—THE FULL-DUPLEX
CHAT MODEL VS. THE HALF-DUPLEX E-MAIL
MODEL

The Internet not only favors the omnidirectional distribution
of information, but also promotes dialogue among its users
with services like E-mail and chat. If we imagine chats or E-
mails that would use music instead of written words, then
both collective creation and the production of open and con-
tinuously evolving works would doubtlessly be two of their
major and more appealing artistic consequences. My first idea
(even prior to La Fura’s proposal) was to design an Internet
jam-session program that, following the chat paradigm, would
allow musicians from around the world to play together and
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Composers [3]. But 20 years later,
real-time collective improvisation

F@ust 3.0.

still poses serious timing difficul-

ties at a global scale, and the sites
that have appeared lately, such as Res Rocket Surfer [4], still
have many limitations. To experience the Res Rocket pro-
posal, one needs only to download the program from the Res
Rocket web site (both Mac and PC versions exist) and start
playing one’s MIDI controller, while waiting for someone to
surface. Nevertheless, maybe because it is hard to go beyond
General MIDI, these jams do generally favor a fusion or “new-
agish” flavor—exactly what Padrissa and I wanted to avoid.
We finally decided to follow the E-mail model, which, like
old walkie-talkies, uses a half-duplex communication para-
digm: first read/listen and then respond. Moreover, instead
of choosing the horizontal-cadavre exquis approach (allowing
the pasting of sonic fragments one after the other), we aimed
for a vertical-multitrack model, which also fit better with La
Fura’s prime condition regarding the duration of the pieces
(they wanted to include in the play many very small composi-
tions, i.e. 20 seconds each). Another important decision was
to organize the server’s scorefiles database not as a simple list,
but rather as a tree. This would allow germinal composi-
tions—musical ideas brought by one composer—to grow and
evolve, through the participation of other composers, in
many different ways, while at the same time still permitting
access to all the existing pieces/nodes.

FAUST’S DILEMMA

While developing the show’s concept, La Fura dels Baus de-
cided that many of FMOL’s brief musical fragments would be
used as leitmotifs whenever Faust, distraught and tormented,
felt in the depths of his spirit the fierce battle taking place
between the chaotic forces of life and the efforts of his intel-
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Fig. 1. FMOL main screen, showing Bamboo’s composition tree. Each line of the tree cor-
responds to a composition layer and shows its author’s alias and the time and date of cre-
ation. The term “Finished” applies to all 4-layer compositions (i.e. compositions that

cannot be expanded further). The right of the screen shows the information for each one

of the layers of the selected composition.

ligence to understand and dominate
them. This dichotomy even had two ava-
tars, the Bamboo and the Medusa—
both of which played an important role
in the stage design—which were repre-
sented by two large, automated sculp-
tures created by Roland Olbeter. Bam-
boo (symbolizing human intelligence)
and Medusa (symbolizing intuition, the
strength of life or élan vital) [5] were
supposed to move alternatingly, each
with its corresponding Internet music,
reinforcing Faust’s dilemma.

This need for two music families led
me to my own dilemma: should there be
two synthesis engines to reflect two ways
of composing, or would two different
front-ends be enough? After discarding
the idea of designing the “intelligent”
Bamboo as a non-real-time composi-
tional tool and leaving the real-time in-
teraction to the “intuitive” Medusa,
Aguilar and I chose the simpler alterna-
tive of two front-ends, with real-time ma-
nipulation applying to both instruments.

I have conceived several virtual instru-
ments and interactive music systems since
1989. Some of them, like PITEL [6] or
the QWERTYCaster [7], were conceived
for trained musicians while others, like
EPIZOO [8], had to be controlled by
members of an audience in public perfor-
mances. The demands for the two genres
are obviously different. Complicated
tools, which offer great freedom, can be
built for the first group, while the second
group demands simple but appealing
tools that—while giving their users the
feeling of control and interaction—pro-
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duce satisfactory outputs. These two
classes are often mutually exclusive. Musi-
cians become easily bored with the
“popular” tool, while the casual user may
get lost with the sophisticated one.

With these previous experiences in
mind, I tried to conceive two graphical
interfaces in order to appeal to both sec-
tors—tools that would not dishearten
hobbyist musicians, but that would still
be able to produce completely diverse
music, allowing a rich and intricate con-
trol, and offering various stages of train-
ing and different learning curves. But
these interfaces could not develop far
without a precise knowledge of how the
synthesis engine [9] would work.

FMOL SYNTHESIS ENGINE

One idea was clear when conceiving
and designing the engine: perfor-
mance and creative possibilities were
more important than top-quality algo-
rithms. The main goal was to build a
basic sound-generation kernel that
would be flexible enough for real-time
manipulation and appealing and en-
riching for different users, possibly in-
cluding many who are “MIDI-minded”
but not acquainted with software syn-
thesis. Since it would have to deal with
polyphonic, real-time synthesis on stan-
dard computers, Aguilar and I dis-
carded the Java applet solution for rea-
sons of speed, and choose instead the
stand-alone C++ program. The short
development time available forced us
to betray the Internet’s platform-inde-

pendent nature and focus on only one
operating system: we targeted a 16-MB
Pentium 100 MHz computer running
Windows 95 (plus the Microsoft
DirectX libraries) and fitted with any
16-bit multimedia sound card as the
minimum configuration requirement.
Here are some of FMOL’s specifica-
tions and features (for more detailed in-
formation regarding the synthesis ker-
nel, please refer to Appendix A or to my
previous publications [10]).
¢ FMOL 1.0 is a stand-alone program
written in C++ for Windows 95 that
can be downloaded from the
Internet. Once installed, it transpar-
ently manages all the http connec-
tions with the database server, with
which it interchanges small scorefiles
rather than audio.
¢ Its current synthesis engine supports
eight stereo audio channels (synthe-
sized in real time at 16 bits and
22,050 Hz). It is freely based on ana-
log subtractive synthesizers, but al-
lows for many possibilities that are
available only on digital systems.
® The program has been designed not
only for real-time synthesis, but also
for real-time composition and con-
trol, which means scorefiles are gen-
erated on the fly and sequenced (at
25 frames/second), while composers
interact with its interface and pro-
duce sound.
¢ Each composer is given two channels
of the eight available; therefore, any
piece can be made by up to four
composers. The FMOL “vertical” col-
lective composition approach allows
new composers to add new tracks to
one composition, but the duration
of one composition remains the
same for all its composers.
® Each channel or track consists of a
sound generator (sine, square, sample
player, Karplus-Strong, etc.) and up to
three serial processors (filters, re-
verbs, resonators, etc.), which can be
chosen by each composer among
more than 100 different synthesis
methods, algorithms or variations.
® Generators can also behave as serial
processors (in that they can take
their input from the output of pre-
vious tracks, e.g. a ring modulator),
which allows new composers not
only to add new sound layers to ex-
isting compositions, but also to re-
process/distort any of the previous
tracks.
* A non-real-time render-to-wave op-
tion is available which converts its
real-time recorded scorefiles to



22,050 Hz 16-bit stereo wave files. To
avoid saturation, this audio render-
ing is temporarily stored at 32 bits,
then the result is normalized and fi-
nally re-quantized at 16 bits.

THE COMPOSITIONS’ TREE
PARADIGM

The tree structure that stores all
scorefiles allows up to four composers
per piece to add two audio tracks each
and completely reprocess any previous
track as well. Each time a user accesses
the database, the program receives
and updates one of the two composi-
tions’ independent trees (Bamboo or
Medusa), allowing the user to see each
composition’s genealogy, with some
particular information on each node
(e.g. the author’s alias and date of cre-
ation) as shown in Fig. 1. This user is
then able to download and listen to
any of these compositions (the se-
lected scorefile, with a typical size from
10-30 KB, is downloaded and synthe-
sized). The user can decide to enrich,
modify, distort or deconstruct any of
them (as long as its four layers are not
filled), and send them back to the
server. This new node will then take its
place in the tree as an offspring of the
downloaded piece.

Although the maximum number of
users (or layers) per piece is reduced
to four, there is no limit to the number
of variations that each layer may gener-
ate. This means that the tree has a
maximum depth of four generations
but unlimited offspring at each one of
them (a four-layer piece can be lis-
tened to but not “augmented,” though
its parents can keep engendering).
That way, a musical idea brought by
one composer can develop in multiple
and unexpected directions; pieces be-
come entities with lives of their own,
capable of evolving out of the control
of their original creators. The number
of initial themes is not limited either,
and any participant can initiate one at
any time.

Imagine various composers con-
nected to FMOL and working simulta-
neously on the same branch: as pieces
are composed/played in real time (al-
though multiple takes can be done be-
fore submitting material to the server),
the delay between the time an author
sends a composition and the time he or
she checks the composition’s descen-
dants can be only a few minutes, and
this process can be repeated infinitely.
As an example, the screenshot in Fig. 1

illustrates a 1%-hour musical chat be-
tween two users (KTON and praxis)
composing and interchanging discover-
ies on 28 March 1998, between 8:24 p.M.
and 9:58 p.m.

BENDING BAMBOO—FMOL
GRAPHIC INTERFACES

The design of Bamboo’s graphic inter-
face—long, straight and flexible lines—
took its inspiration both from the idea of
rational control and from the shape of
the plant after which it is named.
Though the interface is not simple, its

control can be fully mastered, and the
instrument almost succeeds in extracting
all of the synthesis kernel’s potential.
The Bamboo, as shown in Figs 2a and
2b, is a lattice in which vertical lines are
associated with the synthesis generators
and horizontal lines with the synthesis
processors. Like a virtual guitar, these
vertical lines/strings can be plucked or
fretted with the mouse while they con-
tinuously draw the sound they generate
like a multichannel oscilloscope. When
the user clicks on a string with the left
mouse button, the string gets captured
and starts to sound, changing its two pri-

Fig. 2a. Bamboo snapshot: plucking the leftmost string with the mouse while pressing
HELP (F1). The circle shows the mouse position and, next to it, its instant values that are

being applied to the string as two primary parameters.
Vertical strings

Sustain LEDs

Selected mode

Horizontal lines for
controlling effects
and processors

s off)
on segments
[P 1
liser

Play user seqience (1-10)on

Fig. 2b. Bamboo in full action: all the strings and processors keep moving and printing

their values.
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mary synthesis parameters according to
the mouse movements (vertical move-
ment of the mouse controls the string’s
primary parameter, normally the pitch,
while its horizontal movement—i.e. the
distance from the vertical rest line—
controls the secondary parameter).
Whenever a string sounds, its waveform
is immediately drawn across its line, and
while it is being pulled, the line breaks
into two segments. This graphical inter-
face runs at 25 frames per second, sim-
plifying synchronization. At every frame,
the mouse position and state are cap-
tured and converted to MIDI messages
[11] that are recorded and sent to the
synthesis engine.

Each horizontal segment, on the
other hand, does control the synthe-
sizer’s serial processors of the string situ-
ated on its right. These segments do not
bend like strings do, but can be dragged
and oscillate up and down. Although a
complete Bamboo-user’s description
cannot be included here, I will just say
that the combination of both mouse
buttons and the computer keyboard al-
lows for intricate control, including sus-
taining sounds, modifying secondary pa-
rameters, recording gesture loops,
applying low-frequency oscillators
(LFOs) with frequency and amplitude
control, creating arpeggios or even pro-
cessing custom MIDI sequences defined
by each composer [12].

Medusa, the remaining graphical con-
troller interface (shown in Color Plate B
No. 1), is more mysterious and difficult

to control. Although it uses the same
synthesis kernel, its available presets are
more complex (they are more like or-
chestras or “performances,” to borrow a
popular MIDI keyboard term). The
graphics are magmatic, and the result-
ing music tends to be thicker, heavier
and more continuous, permanently
modulating all the synthesis parameters
according to the mouse’s position as
well as its velocity, acceleration, gestures
and trajectories; users cannot know for
sure what consequences their actions
will bring. Whether or not this uncer-
tainty caused Medusa to finally register
less than 12% of the submissions, this
imbalance will at least justify why, for the
sake of brevity, the next paragraph de-
scribing the participants’ approach to
composition focuses mainly on Bamboo.

FMOL’S COLLECTIVE
COMPOSITION APPROACH

When a composer selects and down-
loads a piece from the tree, he or she
can play it back several times while
watching Bamboo’s animations. One-
layer pieces will activate only the first
two strings, while two-layer pieces will
use the first four, and so on. If the piece
is not completed, the composer can de-
cide to add a new layer, configuring the
two corresponding strings and effects
and assigning instruments from a list of
more than 100 presets selectable in a
configuration window (see Fig. 3).
Some instruments may have a pecu-

Fig. 3. Snapshot of Bamboo’s Configuration Window. The instruments (either generators
or parallel processors) available from the list at far left can be applied to any of the six
vertical strings by selecting an item from the list and clicking the corresponding string but-
ton. Similarly, the effects (serial processors) from the list at far right can be applied to any
of the three horizontal lines. The text from the bottom is an extract from Fernando
Pessoa’s translation of “Faust.” Alternatively, this zone is used for showing context-sensi-
tive help. The bottom buttons allow the user to load and save orchestras and songs, render

to audio, etc.
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liar string behavior. For instance, strings
using processors (e.g. ring or amplitude
modulators, pitch shift, etc.) have to be
connected to a previous master string
and will sound and move only when
their master does. These kinds of instru-
ments allow the reprocessing of previ-
ous layers. Also, modifying the pitch or
the amplitude may cause different ef-
fects depending on the instrument pre-
set. For instance, the Karplus Guitar pre-
set triggers new attacks only when
higher amplitudes are received, produc-
ing glissandi when the mouse is moved
vertically. On the contrary, the Karplus
Mandolin [13] triggers a new note with
every amplitude change.

Once everything is configured, the
composer can rehearse for a limitless
time or record several takes in real time
until he or she feels satisfied and de-
cides to send the expanded piece back
to the site. While fourth-layer composers
cannot add new sounds (the Bamboo-
guitar has only six strings), they can mix
and balance the previous tracks and add
new effects.

Figure 4 shows Medusa’s configura-
tion window. Its approach is quite simi-
lar in concept and will not be explained
here. Participants may freely choose be-
tween the two graphical interfaces, al-
though—given the two separate trees—
themes can only be expanded while
keeping the same interface (i.e. hybrid
pieces are not allowed). The metaphori-
cal resonances of both interfaces are
briefly explained in the software’s Help
information, but apart from these con-
siderations, no specific information
about the play is given; composers are
not asked to compose for any specific
part or scene, as it is La Fura’s responsi-
bility to select pieces and allocate them
in the soundtrack.

IS AUTHORSHIP STILL
A VALID CONCEPT?

The prevalent use of digital tools and
the Internet’s communication facilities
may be changing the rigid authorship
concept that still prevails in music and
other arts. As pointed out by both music
theorist Kevin Holm-Hudson [14] and
British drummer Chris Cutler [15], the
use of sampling technology has boosted
an appropriationist approach in music
(although related possibilities have al-
ways been available) that carries both le-
gal and aesthetic ramifications.

Digital data is clonable, which leads
to piracy, but it is also manipulable to
any degree; if this data is thrown into a
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Fig. 4. Snapshot of Medusa’s Configuration Window. The four lists show the instruments
available at each layer, which means that only one of the four columns can be enabled at
any time. Each instrument of these lists uses two audio channels (two generators and six
processors); their names are only vaguely evocative. The context-sensitive help zone dis-

plays a fragment from Goethe’s Faust.

public and easily accessible medium
such as the Internet, its chances of de-
velopment expand, allowing for any
kind of structural, formal or content-
oriented redefinitions. When this inevi-
table process is unwanted by its original
creator, the secret evolution of any
piece may be hard to follow; but on the
occasions when it is desired or encour-
aged, the resultant collective creations
exhibit an artistic expressivity that com-
prises both the sum of all the partici-
pants’ work and an expression of all the
social interchanges that took place dur-
ing this interactive process. In this con-
text, copyrights become difficult to de-
fine and control, if not questionable, as
suggested by cultural reviewer and so-
cial critic Crosley Bendix [16] and com-
poser John Oswald [17].

THE AUTHORS’ ASSOCIATIONS
ARE HERE TO ENLIGHTEN
ANY SHADOW OF A DOUBT

My beliefs concerning the copyright
question correlate closely to those of
Bendix, and this topic was, in fact, one
of my major interests when I initially ac-
cepted La Fura’s project. Ironically
enough, things took a perverse gloss
when La Fura, in search of sponsors for
FMOL, convinced the Sociedad Gen-
eral de Autores y Editores (SGAE—the
Spanish authors’ association) to pro-
duce it. Not only did the SGAE finance
and promote it, but they also worked on

the database server programming,
which they hosted (together with the
downloadable program) on their
website for more than a year. In FMOL’s
main page they also clearly explained
their position and interests:

The question of intellectual property
rights in the new communication me-
dia, such as the Internet, CD-ROMs or
other formats, is arousing a great deal
of confused discussion. It is necessary
for initiatives to appear that will pro-
vide fresh examples that may be ob-
served and which will create precedents
that may shed a ray of light on this new
situation. Being aware of the need for
these shake-ups, the Sociedad General
de Autores y Editores (S.G.A.E.) (Span-
ish Society of Authors and Publishers)
backs and produces this project and
will simplify formalities for all the writ-
ers of the compositions selected by La
Fura dels Baus to be registered at the
society (unless already members of
some other association of authors and
composers) in order that they may re-
ceive their lawful rights [18].

Changes were made in the program’s
conception in regards author registra-
tion. While any “internaut” can down-
load the application, listen to stored
pieces or rehearse with the instruments,
users have to register with the SGAE be-
fore submitting a contribution. The user
does this within the application by filling
in a form with fields for name, alias and
an E-mail address (optional check-boxes
allow everything except the alias to be
hidden to other users); a few seconds af-
ter he or she posts this information, the

host sends back a password that the reg-
istered composer must use whenever
submitting a new piece.

As a collective composition simulation
game, FMOL is a closed ecosystem in
which all of its inhabitants (few and
identified) agree to play by the rules.
The full control exertable over the
FMOL world obviously has nothing to do
with any real and open Internet situa-
tion. However, as I will later detail, the
SGAE (and some authors) may be satis-
fied: all the composers of the pieces that
were selected and are now part of F@ust’s
score are receiving their lawful rights.

FMOL’S FIRST BALANCE
SHEET

In mid-January 1998 (three months be-
fore the Barcelona premiere), the FMOL
web site—including the downloadable
software, an empty database and addi-
tional information about the project—
went on-line at the SGAE’s site [19]. Be-
tween 18 January to 16 April 1998, more
than 1,100 brief pieces by approximately
100 composers were submitted. The
more assiduous (about 20 authors) con-
stituted a virtual family that communi-
cated nightly, exchanging sounds and
creating music collectively without know-
ing each other. These were the FMOL
“junkies”—creators who spent several
hours a week during a three-month pe-
riod, and with whom I exchanged nu-
merous e-mail messages concerning tech-
nical and aesthetic issues. Given the
SGAE promotion, this influx may seem
somewhat poor, but the existence of this
select and faithful core group was
enough to justify all the effort involved.

One of our main goals—to conceive a
synthesis engine and a graphical inter-
face that could attract both trained and
untrained electronic musicians—was
fully attained. We now know that several
of the participants had never had prior
contact with experimental electronic
music; a few were even composing for
the first time. All of them took it, how-
ever, as a rather serious game, and the
final quality level of the contributions
was impressive. (During this period, I
also received many e-mail messages
from more orthodox composers who,
though puzzled and confused by that
“crazy” piece of software, still wanted to
collaborate with La Fura in a more tradi-
tional manner.)

We then began a difficult selection
process, as only about 50 short pieces
could be chosen and included on the
show’s soundtrack. For each piece, the
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percentage contributed by each com-
poser was estimated according to the
number of selected layers, which meant
that a composer could own 25%, 50%,
75% or 100% of the rights of a given
piece. The elected authors who were still
not members of any association were
quickly registered, along with their cor-
responding percentages, with the SGAE.

THE FMOL CD: GOING DEEP
INTO ECOLOGICAL ART

During the selection process, it became
clear that a great number of interesting
microcompositions—and the good job
done by many unknown authors—had
to be left aside. Moreover, many pieces
were begging for expanded develop-
ment beyond the 20-second limitation.
What were we going to do with the thou-
sands of hours composers had spent
playing with our toy? What would hap-
pen to the 7 hours of music stored in the
SGAE’s host? For all these reasons, I
made a new “ecological” [20] proposal
both to La Fura and to the SGAE: why
not produce a CD with new composi-
tions based on the audio material
stocked in the database?

In September 1998, some of the top
FMOL composers (together with new
guests) were asked to contribute, and
each one received a CD-ROM with more
than two hundred 20-second pieces se-
lected from the database (already ren-
dered to audio to simplify the job). The
only rule: everything is allowed as long as
the raw material is FMOL. And so the
composers started to cut, paste, overdub
and process their favorite bits, composing
totally new and longer pieces while keep-
ing track of the fragments used [21].
When the CD was released two months
later [22], the new “copyright question”
was more complicated and surreal than
before. The rights for these new pieces
were finally divided into two parts: 50%
for the “remixer” and 50% for the au-
thors of the utilized layers (which in some
pieces numbered more than 20!).

CONCLUSIONS

I have found working on FMOL to be a
very enriching experience for many rea-
sons. First of all, the chance to produce
radically experimental and, at the same
time, “popular” projects is not very com-
mon. User feedback, although not mas-
sive, has been encouraging, as it seems
that many people are ready and willing
to expand their ears. Many of the com-
posers who were not particularly in-
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Fig. 5. Schematic showing the structure of the generators, processors and oscillators of one
of the eight available audio channels, or tracks, on FMOL. Each track uses an independent
audio buffer, a sound generator and three serial processors. The grey square represents the
frame being computed at the time, and the numbers (1 to 6) show the order in which the in-
ternal steps are carried. This process is done at a rate of 25 frames per second for each
track. Furthermore, each plug-in (both generators and processors) has four available oscil-
lators that control the plug-in’s four primary parameters (secondary parameters are used to
dynamically control the frequency and the amplitude of the oscillators themselves).

volved in non-dance electronic music
have told us that they now listen to
sound in a different manner and with a
new sensibility. They all have helped to
prove the Internet’s immense creative
potential, too often discarded by crowds
hooked on instantaneous pleasure who
navigate through the Web as if it were an
infinite, zapping TV. As an additional
reward, FMOL received the first prize in
the multimedia category at the 3rd In-
ternational Musical Software Competi-
tion/Bourges 1998 [23].

As of May 1999, further developments
involving FMOL have taken different
courses. After the amazing real-time syn-
thesis software avalanche we have been
experiencing this last year, revamping the
synthesis engine is no longer a big prior-
ity. I am, however, expanding Bamboo’s
possibilities as a synthesis controller spe-
cially oriented towards performance.
Along the same lines, I am also planning
to develop a King Size Bamboo version
that will use sensors (data gloves? video
detection?) to capture the performer’s
hand positions over a 3 X 2-meter retro-
projected bamboo screen [24].

On the other side, La Fura has re-
tained its interest in collective creation
on the Internet, and we are now work-
ing together in two new, related

projects: Big Opera Mundi, an “Internet
global show” for the end of the millen-
nium [25], and the opera Don Quijote en
Barcelona, which will premiere at the
Liceo de Barcelona in the year 2000. In
Don Quijote, some musical fragments will
also be Internet-composed, for which we
are developing an FMOL-inspired ver-
sion for orchestra, which may be ready
by the beginning of 2000. We will prob-
ably keep the tree paradigm unchanged,
but as composers at their computers will
be hearing MIDI, the Java applet solu-
tion will probably work this time. The
interface will also be a more typical se-
quencer-oriented one and the sonic re-
sults less challenging, but the project
should surely attract those more ortho-
dox composers who were puzzled by
FMOL—not everyone has had the
chance to write for a full orchestra!

APPENDIX A: FMOL
SYNTHESIS KERNEL

Generators, Processors,
Modulators

FMOL handles up to eight simultaneous
stereo buffers or tracks. Each track is
made up of a generator and three
chained serial processors. Moreover, for



each track (except for track 1) the gen-
erator can in fact behave as a parallel
processor. A processor of this kind takes
its input from the output of any of the
lower buffers (i.e. channel 5 can be con-
figured to process channels 1, 2, 3 or 4).
The main difference between a parallel
and a serial processor is that the former
has a buffer of its own, while serial pro-
cessors always READ from, and WRITE
to, the same buffer.

Each generator or processor can be
configured with a maximum of 32 pa-
rameters, four of which can be modu-
lated by four independentlow frequency
oscillators (LFOs) with frequencies rang-
ing between 0.1 and 12.5 Hz. The type of
each oscillator or LFO can also be
dynamically configured (sinusoidal,
square, triangular, saw tooth or ran-
dom). Therefore, 128 LFOs (4 LFOs/
plugin X 4 plugins/track X 8 tracks) can
be active simultaneously. Figure 5 illus-
trates this structure.

Algorithms and Presets

FMOL 1.0 has about 20 different synthe-
sis or processing algorithms. As men-
tioned earlier, these algorithms were se-
lected primarily for computing speed
(they all operate, for instance, on the
time domain), but together they consti-
tute a heterodox and flexible palette.
Moreover, due to their many configura-
tion parameters, these 20 basic algo-
rithms are used to build the more than
100 patches or presets selectable from
the configuration screen shown in Color
Plate B No. 1. This number of presets
can be expanded without recompiling
the program by simply editing a configu-
ration text file.

These algorithms can be grouped into
six different families (basic oscillators,
sample players, modulation techniques,
feedback algorithms, linear difference
equation filters and other heteroge-
neous processing techniques).
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