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ABSTRACT

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 like authorship and
copyright will necessarily have to evolve and adapt to a new reality. The author discusses an
Internet project for real-time collective composition commissioned by La Fura dels Baus, which
has been used for the soundtrack of La Fura's play F@ust 3.0.

During the spring of 1997, La Fura dels Baus, the Catalan theater and performance
group famous for its aggressve shows and peformances that frequently involve
audiences in an unpredictable manner, was beginning to prepare what would be its new
show, F@ust 3.0, fredy inspired in Goethe's work. Carlos Padrissa, director of the
project (together with Alex Oll€), contacted me for an unusud demand: "Given the
important role symbolized by the Internet in our play [1] , we would like part of its
music to be composed by cybercomposers around the world'. Having worked on
interactive sysems and virtud muscd ingruments snce 1989, | was a tha time
haunted by the idea of usng the Internet for a wide musica project, so the proposd
cropped up at the right moment.

Padrissa and | did not have a clear idea of what we wanted, but we knew what we did
not want: to alow people to compose tempered music on the keyboard and send us
attached MIDI files via E-mail. Besdes, dthough we fdt that the project should have a
farly "popular” approach, we were not looking for a dull Generd MIDI sound, but for a
rich, srange, sometimes noisy dectronic sound. How were we to get it without being
too demanding and redtrictive about the participants gear (a regular RC with an Internet
connection and a [U.S] $50 multimedia soundcard) in order to bring the project to a
wider audience? We found the answer in red-time synthess, which, we knew was
going to condderably complicate dl the software desgn and programming. Our
collaboration with Toni Aguilar, one of my former computer programming students -
who dthough not a musician was quite well versed in computer games programming-
was to become absolutely invauable in the project.

COLLECTIVE CREATION - THE FuLL-DUPLEX CHAT MODEL VS. THE
HALF-DUPLEX E-MAIL M ODEL

The Internet not only favors the omnidirectiond didribution of information, but adso
promotes the didog among its users with sarvices like E-mal and chet. If we imagine
some kind of chats or Emails that would use music instead of written words, then both
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collective cregtion and the production of open and continuoudy evolving works, would
doubtlesdy be two of ther mgor and more gppeding atistic consequences. My first
idea (even prior to La Furds proposa) was to design an Internet jam-session program,
that, following the chat paradigm, would alow muscians from around the world to play
together and participate in the red-time crestion of musical pieces.

The idea of musica computer networks is by no means origind; earlier implementations
(on a loca area scae) date back to the late 1970s with performances by the League of
Automatic Musc Composars [2] . But twenty years later, red-time collective
improvisation kegps posing serious timing difficulties a a globa scale, and the Stes that
have appeared latdy, such as Res Rocket Surfer [3], dill have many limitaions To
experience the Res Rocket proposal, one only needs to download the program from the
Res Rocket website (both Mac and PC versons exis) and dart playing ones MIDI
controller, while waiting for someone to surface. Nevertheless, maybe because it is hard
to go beyond Generd MIDI, these jams do generdly favor a fuson or "new-agish’
flavor, exactly what Pedrissaand | wanted to avoid.

We findly decided to follow the E-mal modd, which, like old wakie-takies, uses a
haf-duplex communication paradigm: firsg read/lligen and then respond. Moreover,
ingead of choosing the horizonta-cadavre exquis approach (alowing pasting of sonic
fragments one after the other), we amed for a verticd-multitrack modd, which dso
fitted better with La Furds prime condition regarding the duration of the pieces (they
wanted to indude in the play, many very smdl compogtions - i.e. 20 seconds each).
Another important decison was to organize the server's scorefiles database not as a
ample lig, but rather as a tree. This would dlow germind compodtions -musica idess
brought by one composer- to grow and evolve, through the participation of rew authors,
in many different ways, while sill permitting, at the same time, access to dl the exiding
pieces/nodes.

FAUST'SDILEMMA

While developing the show's concept, La Fura dels Baus decided that many of FMOL's
brif muscd fragments would be used as a letmotif, whenever Faud, disraught and
tormented, fdt in the depths of his spirit the fierce battle taking place between the
chaotic forces of life and the efforts of his intdligence to undersand and dominate
them. This dichotomy even had two avatars, the Bamboo and the Medusa -both of
which played an important role in the stage desgn- which were represented by two
large, automated sculptures created by Roland Olbeter. Bamboo (symbolizing human
intelligence), and Medusa (symbolizing the intution, the drength of life or éan vital)
[4], were supposed to move dternatingly, each with its corresponding Internet music,
reinforcing Faudt's dilemma.

This need for two mugc families led me to my own dilemma should we use two
gynthess engines, two ways of composing, or would two different front-ends be
enough? After discarding the idea of desgning the “inteligent” Bamboo as a nontrea-
time compostiona tool and leaving the red-time interaction for the "intuitive’ Meduss;
Aguilar and | chose the smpler dtendive of two front-ends, with red-time
manipulation applying to both ingruments.
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| have conceved severd virtud instruments and interactive musc systems since 1989.
Some of them, like PITEL [5] or the QWERTY Cagter [6] were conceived for trained
mudgcians, while others like EPIZOO [7] had to be controlled by members of an
audience in public performances. The demands for the two genres are obvioudy
different. Complicated tools, which offer great freedom, can be built for the first group,
while the second group demands smple but appeding tools that -while giving ther
users the feding of control and interaction produce satisfactory outputs. These two
cdasses are often mutudly exclusve. Musicians become easly bored with the "popular”
tool, while the casud user may get lost with the sophisticated one.

With these previous experiences in mind, | tried to conceive two gragphica interfaces in
order to apped to both sectors -tools that would not dishearten hobbyist musicians, but
that would gill be able to produce completdy different musics, dlowing a rich and
intricate control, and offering various dages of traning and different learning curves.
But these interfaces could not develop far without a precise knowledge of how the
gynthesis engine [8] would work.

FMOL SYNTHESISENGINE

One idea was cler when concelving and desgning the engine peformance and
cregtive possihilities were more important than top qudity agorithms. The man god
was to build a basic sound-generation kernd that could be flexible enough for red-time
manipulation and gppeding and enriching for different usars, possbly induding many
who are "MIDI minded’ but not acquainted of software synthesis. Since it would have
to ded with polyphonic red-time synthess on standard computers, Aguilar and |
discarded the Java applet solution for reasons of speed, and chose instead the stand-
done C++ program. The short deveoping time avalable forced us to betray the
Internet's platform-independent nature focus on only one operating sysem: a 16-MB
Pentium 100 MHz computer running Windows 95 (plus the Microsoft DirectX libraries)
and fitted with any 16-bit multimedia sound cad, was targeted as the minimum
configuration required.

Here are some of FMOL's specifications and features (for more detalled information
regarding the synthesis kernd, please refer to Appendix A or to my previous
publications[9] ).

FMOL 1.0, is a stand-alone program, written in C++ for Windows 95 that can be downloaded
from the Internet. Once installed, it transparently manages all the http connections with the
database server, with whom it interchanges small scorefiles rather than audio.

Its current synthesis engine supports eight stereo audio channels (real-time synthesized at 16 bit
and 22,050 Hz). It is freely based on analogue subtractive synthesizers, but alows for many
possibilitiesthat are available only on digital systems.

The program has been designed not only for rea-time synthesis, but also for real-time
composition and control, which means scorefiles are generated on the fly and sequenced (at 25
frames/second), while composers interact with itsinterface and produce sound.

Each composer is given two channels (of the eight available); therefore, any piece can be made by
up to four composers. FMOL "vertical" collective composition approach allows new composers
to add new tracks to one composition, but the duration of one composition remains the same for
al its composers.

Sergi Jordd LEONARDO MUSIC JOURNAL, Vol.9, pp. 512, 1999



Each channel or track consists of a sound generator (sine, square, sample player, Karplus-Strong,
etc.) and up to three serial processors (filters, reverbs, resonators, etc.), which can be chosen by
each composer between more than 100 different synthesis methods, algorithms or variations.
Generators can also behave as serial processors (i.e. they can take their input from the output of
previous tracks, e.g. a ring modulator-), which allows new composers not only to add new sound
layersto existing compositions, but also to reprocess/distort any of the previous tracks.

A non-rea-time render-to-wave option is available, which converts its real-time recorded
scorefiles to 22,050 Hz 16-bit stereo wave files. To avoid saturation, this audio rendering is
temporarily stored at 32 bits, then the result is normalized and finally re-quantized at 16 bits.

THE COMPOSITIONS TREE PARADIGM

The tree dructure that stores al scorefiles alows 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 recelves and updates one of the two
compositions independent trees (Bamboo or Medusa), dlowing the user to see dl the
compositions  genedogies, with some particular information on each node (eg. the
author's dias and date of creation) as shown in Fig. 1. This user is then able to
download and listen to any of these compostion (the selected scorefile, with a typica
gze from 10-30 KB, is downloaded and synthesized). The user can decide to
enrich/modify/distort/decongtruct 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 generate. This means that the
tree has a maximum depth of four generations but unlimited offspring a each one of
them (a four-layer pieces can be listened 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 become entities with lives of their own,
capable of evolving out of the control of ther origind creators. The number of initid
themesis not limited ether, and any participant can initiate one a any time.
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Selects Bamboo or Medusa trees

medusa
B pandora - 27/03,/98 0:31:45
Update the  —————— Bl TTRIME - 28/03/98 35212
compositions' tree % - LaraCroft - 28/03/98 11:42:30

- KTON - 28/03/98 20:24:06
E| praxis - 28/03/98 20:44:51
e prawis - 28/03/98 21:08:27
El- praxiz - 280398 21:.08:53
b KTOM - 28/03/98 21:12:30 [Eir
B KTOM - 28/03/98 20:52:32
B- KTON - 28/03/32 21:01:34
FAUST 3.0 § b KTON - 28/03/98 21:17:04 [Finished
B- praxiz - 28/0393 21:03:51
B KTON - 2 3 21:08:10 [Finished)
ey B KTON - 28/03/98 21:23.48
practice B KTOM - 28/03/98 21:27:30
- B KTON - 28/03/95 21:35:24
help S KTOM - 28/03/98 21:45:48 [Finished]
e prawiz - 28703498 21:58:32 [Finished)
—————————— |- werg - 29/03/98 17:11:46
about - danilon - 30/03/98 23:50:00

MUSIC OMN LINE

? Theme tree. The infor

exit Click on | o ) download

Context sensitive help Downloads the selected compaosition

Fig. 1. FMOL main screen, showing Bamboo's composition tree. Each line of the tree corresponds

to a composition layer and shows its author's alias and the time and date of creation. The term
(Finished), applies to all 4layer compositions (i.e. compositions which cannot be expanded). The

right of the screen showstheinformation for each one of thelayers of the selected composition.

Imagine various composers connected to FMOL and working smultaneously on the
same branch: as pieces are composed/played in red time (athough multiple takes can
be done before submitting materia to the server), the delay between the time an author
sends a compodition and the time he or she checks the composition’s descendants can be
of only a few minutes, and this process can be repested infinitdy. As an example, the
screenshot in Fig. 1 illustrates a 1 1/2-hour musical chat between two users (KTON and
praxis) composing and interchanging discoveries on 28 March 1998, between 08:24 PM
and 9:58 PM.

BENDING BAMBOO - FMOL GRAPHIC INTERFACES

The desgn of this grgphic inteface - long, draght and flexible lines took its
inspiration both from the idea of rationd cortrol and from the shape of the plant.
Though the interface is not smple, its control can be fully mastered, and the instrument
amost succeeds in extracting dl of the synthesis kernel potentid.

The Bamboo, as shown in Figs. 21 and 2.2, is a lattice in which verticd lines are
asociged with the synthess generators and horizontal lines with the synthess
processors. Like a virtud quitar, these vertica lines'strings can be plucked or fretted
with the mouse while they continuoudy draw the sound they generate like a
multichanne oscilloscope. When the user dicks on a sring with the left mouse button,
the dring gets ceptured and dats to sound, changing its two primary synthess
parameters according to the mouse movements (verticd movement of the mouse
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controls the drings primary parameter, normdly the pitch, while its horizonta
movement - i.e the digance from the verticd ret line - controls the secondary
parameter). Whenever a gring sounds, its waveform is immediately drawn across its
line, and while it is being pulled, the line bresgks in two segments. This graphica
interface runs a 25 framedsecond (as the synthess enging), smplifying
gynchronization. At every frame, the mouse postion and date are cgptured and
converted to MIDI messages [10] that are recorded and sent to the synthesis engine.

Each horizontal segment, on the other hand, does control the syntheszer's serid
processors of the dring Stuated 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, | will just say that the combination of both mouse
buttons and the computer keyboard dlows for an intricate control, including sustaining
sounds, modifying secondary parameters, recording gestures loops, applying low-
frequency oscillators (LFOs) with frequency and amplitude control, creating arpeggios
or even processing custom MIDI sequences defined by each composer [11].

Sustain LEDs Vertical strings

L H
Selected mode PRACT | IC

Harizontal lines for
controlling effects
and processors

Mouse

LFO arpeggiator

Help

rameters

Fig. 2.1. Bamboo snapshot: plucking 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
two primary parameters.
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Fig. 2.2. Bamboo in full action: all the strings and processors keep moving and printing their
values.

Medusa, the remaning graphicd controller interface (shown in Fg@.J3), is more
myserious and difficult to control. Although it uses the same syntheds kernd, its
avalable presets are more complex (they are more like orchestras or "performances’, to
borrow a popular MIDI keyboard term). The graphics are magmatic, and the resulting
music tends to be thicker, heavier and more continuous, permanently modulaing al the
gynthess parameters, according to the mouse podtion, and dso to its veocity,
acceleration, gestures and trgectories; users cannot know for sure what consegquences
higher actions will bring. Whether or not this uncertainty cause Medusa to findly
registering less than 12% of the submissons, this imbaance will a least justify why, for
the sake of brevity, the next paragraph, which describes the participants approach to
composition focuses mainly in Bamboo.
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Fig. 3. Medusa's snapshot: little creaturesinhabit a moonlike landscape.

FMOL'SCOLLECTIVE COMPOSITION APPROACH

When a composer selects and downloads a piece from the tree, he or she can play it
back severad times while watching Bamboo's animations. One-layer pieces will activate
only the first two drings, while two-layer ones will use the first four and so on. If the
piece is not completed the composer can decide to add a new layer, configure the two
corresponding drings and effects and assgning instruments from a li of more than 100
presets selectable in a configuration window (see Fig. 4).

Some indruments may have a peculiar dring behavior. For ingance, drings using
processors (eg. Ring or Amplitude Modulators, Fitch Shift, etc.) have to be connected
to a previous magter gring, and will sound and move only when their master does.
These kind of ingruments dlow the reprocessng of previous layers. Also, modifying
the pitch or the amplitude may cause different effects depending on the instrument
preset. For ingance, the Karplus Guitar preset triggers new attacks only when higher
amplitudes are received, producing glisssndi when moving the mouse verticdly. On the
contrary, the Karplus Mandolin [12], triggers a new note on every amplitude change.

Once everything is configured, the composer can rehearse for a limitless time or record
severd takes in red time until he or she feds satisfied and decides to send the expanded
piece; sending is as dmple as filling in an edit box with ones dias and clicking the
SEND button. While fourth-layer composers cannot add new sounds (the Bamboo-
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guitar has only six grings), they can mix and baance the previous tracks and add some
new effects.

strings' buttons

instruments 0D filters & fx

E-Frd HighGin L= Bl 15FH Bel o S6-Long Fobk Dela =
EB- Pulze Low Sin 97-Short [Flanger
7- Pulse Mod Sin J 98-Shart [Fobatic

8- Oberheim Sweep 99-Medium Fdbk.De
9- Ob.Swp Scratch 100-Reverb all R
10-0b.5wp Snap 101 -Reverb Short

11-Deep Bazs 102-Reverb Med
12-Dark Ambient 103-Reverb Long
list of instruments = H—%ﬁ—img Sl 104 Echolal an list of effects

16-FM Bell Scrtch 107-5trong Fbk.L
17-5pring Loop 108-Loop B d
18-5pr.Lop Deep B
19-5pr.Lop High
20-5pr.Lop Scrich
21-Bass Clarinet
22-Bs.Clar Monste
23-Bs.Clar Scrtch
24V nice

284 nice Scratch
264 oice Snap

effects buttons

load save
orch orch

Fig. 4. Snapshot of Bamboo's Configuration Window. The instruments (either generators or
parallel processors) available from the leftmost list can be applied to any of the six vertical strings,
selecting an item from the list and clicking the corresponding string button. Similarly, the effects
(serial processors) from the rightmost list can be applied to any of the three horizontal lines. The
text from the bottom is an extract from Fernando Pessoa's Faust. Alternatively, this zone is used for
showing context sensitive help. The bottom buttons allow to load and save orchestras and songs,
render to audio, etc.

Fig.5. shows Medusas configuration window. Its gpproach is quite smilar in concept
and will not be exposed here. Participants are free to choose between the two graphica
interfaces, dthough -given the two separate trees- themes can only be expanded while
keeping the same interface (i.e hybrid pieces are not alowed). The metaphorical
resonances of both are briefly explained in the softwares Help information, but gpart
from these condderations, no specific information about the play is given; composers
are not asked to compose for any specific @t or scene, as it is La Furas responshility
to select some of the pieces and alocate them in the soundtrack.
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FRACTICE MODE

Bazz Clarinet Goszips Hungry Boys | Eraken todem
Junale Killer Mew Sperms M
Deconstruction Low Tones Killer Mew Sperms 5 lce Rain

Flying bdetal Turmix F.iller Ring Lazer Storm
High and Pure Pluck Owvulz Killer Sperms Obi

Space Echo Fiobots Killing Lesz Screaming Airplanes
Slow Dumsz Mars Attacks Seaside
tdars Attacks More
Pluck. Sperms

So Square
They're Mean!

e o Crarn
COMPOSER #1 COMPOSER #2 COMPOSER #3 COMPOSER #4

| arn th
i

Thiz accursed thing that iz the earth, repugna
Wi fe multiply

load save load

orch orch
e — ——

Fig. 5. Snapshot of Medusa's Configuration Window. The four lists show the instruments available
at each layer, which means that only one & 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
try to be only vaguely evocative. The context sensitive help zone displays a fragment from Goethe's
Faust.

ISAUTHORSHIP STILL A VALID CONCEPT?

The prevdent use of digita tools and the Internet's communication faciliies may be
changing the rigid authorship concept that ill prevals in musc and other ats. As
pointed out by both music theorig Kevin Holm-Hudson [13] and British drummer Cris
Cutler [14], the use of sampling technology has boosted an gppropriationist approach in
musc (dthough related posshbilities have aways been avalable) that carries both legd
and aesthetic ramifications.

Digitd data is clonable, which leads to piracy, but it is aso manipulable to any degree;
and if this data is thrown into a public and eesly accessble medium such as the
Internet, its chances of development expand, dlowing any kind of dructurd, forma or
content redefinitions. When this inevitable process is unwanted by its origina crestor,
the secret evolution of any piece may be hard to follow; but on the occasons when it is
desred or encouraged, the resultant collective cregtions exhibit an artigtic expressvity
that comprises both the sum of dl the participants work and an expresson of dl the
socid interchanges that took place during this interactive process. In this context,
copyrights become difficult to define and control, if not questionable, as suggested by
culturd reviewer and socid critic Crodey Bendix [15] and composer John Oswald [16].

Sergi Jordd LEONARDO MUSIC JOURNAL, Vol.9, pp. 512, 1999



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

My beiefs concerning the copyright question are close to Bendix's postion, and this
topic was, in fact, one of my mgor interests when accepting La Furds initid project.
Ironically enough, things took a peverse gloss when La Fura, who was looking for
FMOL sponsors, convinced the Sociedad Genera de Autores y Editores (SGAE-the
Spanish authors association) to produce it. Not only did the SGAE finance and promote
it, but they aso worked on the database server programming, which they hosted
(together with the downloadable program) on their webdste for more than one year. In
FMOL's main page they aso clearly exposed their position and interests:

The question of intellectual property rights in the new communication media, such as the
Internet, CD-ROM s or other formats, is arousing a great deal of confused discussion. It is
necessary for initiatives to appear that will provide fresh examples that may be observed
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
(SG.A.E.) (Spanish Society of Authorsand Publishers) backs and produces this project and
will simplify formalities for all the writers of the compositions selected by the 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 receive their lawful rights[17].

Changes were made in the program's conception, concerning authors registration.
While any "internaut” can download the applicetion, lisgen to Stored pieces or rehearse
with the indruments, users have to register with SGAE before sending a contribution.
This dmple process is done within the application by filling in a form with fidds for
name, dias, and E-mail address (optional check-boxes dlow everything except the dias
to be hidden to other users); a few seconds after this information has been posted, the
host sends back a password that the registered composer must use whenever submitting
anew piece.

As a collective compodtion smulation game, FMOL is a closed ecosystem in which dl
of its inhabitants (few and identified) agree to play by the rules. The full control
exertable over the FMOL world obvioudy has nothing to do with any rea and open
Internet Stuation. However, as | will later detall, the SGAE @hd some authors) may be
satisfied: al the composers of the pieces that were selected and are now part of F@Qudt's
score are recaiving ther lawful rights.

FMOL'SFIRST BALANCE SHEET

In mid-January 1998 (three months before the Barcelona premiere), the FMOL web site
-including the downloadable software, an empty database and additiond information
about the project- went on-line a the SGAE's dte [18]. From 18 January to 16 April
1998 (the last date for the reception of pieces for the show), more than 1,100 brief
pieces by around 100 composers were submitted. The more assiduous (about 20
authors) condituted a virtud family, which communicated nightly, exchanging sounds
and creating music collectively without knowing each other. These were the FMOL
"junkies' -crestors who spent severa hours a week during a three-month period, and
with whom | exchanged numerous technicad and eshetic issues. Given the SGAE
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promotion, this influx may seem somewha poor, but the exigence of this sdect and
fathful core group was enough to judtify dl effort involved.

One of our main gods (i.e. to conceive an engine and a graphicad interface which could
be attractive to both trained and untrained eectronic musicians) was fully atained. We
now know that several of the mrticipants had never had prior contact with experimental
electronic musc; a few were even composing for the firg time, but dl of them took it,
however, as a rather serious game, and the find quality level of the contributions was
impressve (during this period | did dso receive many E-mal from more orthodox
composers who, though puzzled and confused by that "crazy" piece of software, ill
wanted to collaborate with La Furain amore traditiona manner).

We then began a difficult sdection process, as only about 50 short pieces could be
chosen and included on the show's soundtrack. For each piece, the percentage
contributed by each composer was estimated according to the number of sdlected layers,
which meant that a composer could own 25%, 50%, 75% or 100% of the rights of a
given piece. The dected authors who were gill not members of any association, were
quickly registered with the SGAE, with their corresponding percentages.

THE FMOL CD: GOING DEEPINTO ECOLOGICAL ART

During the sdection process, it became clear that a grest number of interesting
microcompaositions -and the good job done by many unknown authors- had to be left
asde. Moreover, many pieces were begging for an expanded development beyond the
20-second limitation What were we going to do with the thousands of hours composers
had spent playing with our toy? What would happen to the 7 hours of musc stored in
the SGAE's host? For dl these reasons, | made a new "ecologica” [19] proposal both to
La Fura and to the SGAE: why not produce a CD with new compostions, but al of
them being based on the audio materia stocked in the database?

In September 98, some of the top FMOL composers (together with new guests), were
asked to contribute, and each one received a CD-ROM with more than o hundred 20-
second pieces selected from the database (dready rendered to audio to smplify the job).
The only rule everything is dlowed as long as the raw materid is FMOL. And o0
composers dtarted to cut, paste, overdub and process their favorite bits, composing
totally new and longer pieces (but keeping track of the fragments used!) [20]. When the
CD was reeased two months later [21], the new "copyright question” was more
complicated and surred than before. The rights for these new pieces were findly
divided into two parts. 50% for the "remixe” and 50% for the authors of the utilized
layers (which in some pieces numbered more than 20!).

CONCLUSIONS

| have found working on FMOL to be a very enriching experience for many reasons.
Firg of dl, the chance to producing radicdly experimental and, & the same time, wide
and "popular” projects, is not very common. Users feedback, athough not massve has
been encouraging, as it seems that many people are ready and willing to expand ther
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eas. Many of the composers who where not particulaly involved in non-dance
eectronic musc have told us that they now ligen to sound in a different manner and
with a new senghility. They dl have helped to prove the Internet’'s immense cregtive
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 additiond reward, FMOL
recaved the firg prize in the multimedia category a the 3rd Internationd Musca
Software Competition / Bourges 1998 [22].

As of May 1999, FMOL further developments involving FMOL have taken different
courses. After the amazing red-time synthess software avdanche we have been
experiencing this lagt year, revamping the synthess engine is no longer a big priority. |
am, however, expanding Bamboo's posshiliies as a syntheds controller specidly
oriented to performance. Along the same lines, I'm aso planning to develop a King Sze
Bamboo verson, which will use sensors (data gloves? video detection? ...) to capture
the performer's hand positions over a 3x2 meters retro- projected bamboo screen [23].

On the other Sde, La Fura has retained its interest in collective creation on the Internet,
and we are now working together in two new, related projects. Big Opera Mundi an
"Internet globd show" for the end of the millenium 4], and the opera Don Quijote en
Barcelona, which will be premiered a the Liceo de Barcelona the year 2000. In Don
Quijote some mudcd fragments will dso be Internet-composed, for which we are
devedoping an FMOL-inspired verson for orchestra (1), which may be ready by the
beginning of 2000. We will probably keep the tree paradigm unchanged, but as
composers a ther computers will be hearing MIDI, the Java agpplet solution will
probably work this time. The inteface will dso be a more typicd sequencer-oriented
one and the sonic reaults less chdlenging, but the project should surdy attract those
more orthodox composers who were puzzled by FMOL - not everyone has had the
chance to write for afull orchestral
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APPENDIX A: FMOL SYNTHESIS KERNEL
Generators, Processors, Modulators

FMOL handles up to eight smultaneous stereo buffers or tracks. Each track is made up
of a generator and three chained seria processors. Moreover, for each track (except for
track 1) the generator can in fact behave as a pardld processor. A processor of this
kind, takes its input from the output of any of the lower buffers (i.e. channd 5 can be
configured to process channd 1, 2, 3 or 4). The main difference between a pardld and a
serid processor is that the former has a buffer of its own, while serid processors do
aways READ from and WRITE to the same buffer.

Each generator or processor can be configured with a maximum of 32 parameters, four
of which can be modulated by four independent LFOs (low frequency oscillators) with
frequencies ranging between 0.1 and 12.5 Hz. The type of each oscillator or LFO can
adso be dynamicdly configured (snusoidd, square, triangular, saw tooth or random).
Therefore 128 LFOs (4 LFOs/plug-in * 4 plug-ingtrack * 8 tracks) can be active
amultaneoudy. Fig. 6 illustrates this ructure.

Source Generator Plugln
\2

\3

track

Processor Plugin 1

A/

6 Filters

Processor Plugln 2

i ¢ Pluglin

Processor Plugin 3 LFO (x4)| o am1
m m Param?2
M NN N params

m Param4

Prm5,Prm6 ... Prm32

Fig. 6. Scheme showing the generators, processors and oscillators structure of one of the eight
FMOL available audio channels or tracks. Each track uses an independent audio buffer, a sound
generator and three serial processors. The grey square represents the frame being computed at that
time, and the numbers (1 to 6) show the order in which the internal steps are carried. This process
is done at a 25-frames/second rate for each track. Furthermore, each plug-in (both generators and
processors) has four available oscillators that control the plug-in four primary parameters
(secondary parameters are used to dynamically control the frequency and the amplitude of the
oscillator sthemselves.

Sergi Jordd LEONARDO MUSIC JOURNAL, Vol.9, pp. 512, 1999



Algorithmsand Presets

FMOL 1.0 has about 20 different synthess or processng agorithms. As mentioned
ealier, these dgorithms were sdected primary for its computing speed (they al operate,
for ingance, on the time domain), but together they conditute a heterodox and flexible
paette. Moreover, due to ther many configuration parameters, these 20 basic
agorithms are used to build the more than 100 patches or presets sdectable from the
configuration screen shown in Fg. 3. This number of presets can be expanded without
recompiling the program, just by editing a configuration text file.

These dgorithms can be grouped in sx different families (basc oscillators, sample
players, modulation techniques, feedback dgorithms, linear difference equation filters
and other heterogeneous processing techniques). A completelistisincluded in Table 1.

Algorithm Type Param. 1 Param. 2
BASIC OSCILLATORS

Sine Wave Generator  Pitch Amplitude
Square Wave Generator  Pitch Amplitude
Sawtooth Wave Generator  Pitch Amplitude
Triangular Wave Generator  Pitch Amplitude
Pulse Train Generator  Pitch Amplitude
White Noise Generator  NO Amplitude
SAMPLE PLAYERS

Sample Player Generator  Pitch Amplitude
Wavetable Sample Player Generator Wave Sound # Amplitude
Scratch Sample Player Generator  Frequency Amplitude
BASIC MODULATORS

Ring Modulation Processor  Pitch Modul %
Amplitude Modulation Processor  Pitch Modul %
FEEDBACK ALGORITHMS

Karplus-Strong Generator  Pitch Amplitude
Binary Modulation Generator  Primary Pitch Amplitude
Karplus-Strong Processor Processor  Pitch NO

Binary Mod. Processor Processor  Primary Pitch NO
LINEAR DIFFERENCE EQUATION FILTERS

High-Low Filter Processor  Cutoff Freq. NO
Resonant Filter Processor  Res. Freq. Q
Comb Reverb Processor  Feedback Delay
Comb Eco Processor  Feedback Delay
Comb Delay Processor NO Delay
Comb Comb Processor  Gain Delay
OTHERS

Pitch Shift Processor  Pitch Shift NO
Panning Processor  Angle NO
Line In Generator  NO NO

Table1. FMOL algorithmsand their two primary parameters.

1. "The dramaof F@ust 3.0 startsin Faust's dissatisfaction with the impossibility of knowledge,
that, in the age of Internet, does not lie in the superiority of nature and the weakness of human
knowledge, but in the surplus of information: fragmentary information that creates the
hallucination of absolute knowledge, the vertigo of false knowledge, an enciclopedism on aworld
widescale" LaFuradelsBaus,"F@ust v3.0", (Barcelona, Spain: Institut d'Edicionsde la
Diputacié de Barcelona, 1998). Accessible on-line at
<http://www.|afura.com/eng/fausto/infofau.htm>.

2.1n 1978, J. Bischoff, R. Gold and J. Horton, formed the The League of Automatic Music Composers
and started performing local network improvisations. "With the introduction of micro-processors at a
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reasonabl e cost, composers can now own microcomputers, and true computer bands, free from major
institutions, are possible. Though such bands can take many forms, network music seems the most
suitable and contemporary”. J. Bischoff, R. Gold and J. Horton, "Music for an Interactive Network of
Computers." Computer Music Journal, Vol. 2, No.3, 24-29 (1978). Reprinted in C. Roads. and J. Strawn,
eds., The Foundations of Computer Music, Cambridge, Massachusetts : The MIT Press. pp. 588 - 600

(1985).

3. Readers can visit Res Rocket Surfer website and download the software at
<http://www.resrocket.com>.

4. Although the reasons that made La Fura choose both symbols escape me, the reader may want to know
that in Spanish, "Medusa" not only refers to the mythological gorgon that turned everyone she looked at
into stone, but it is also the word for jelly-fish.

5. PITEL isasoftware environment for polyphonic real-time composition and improvisation, based on
non-linear recurrence. Writtenin MAX and C, it can generate, under the control of a"mouse conductor"
up to eight voicesin the form of MIDI data, while optionally listening and reacting to one or two external
MIDI players. Readers can download the software (MAX version), at the Laboratorio de Informaticay
ElectrénicaMusical website, <http://www.mcu.es/liem-cdmc/LIEM_Software.html>. S. Jordg "A Real-
Time MIDI Composer and Interactive Improviser by Means of Feedback Systems" <I>International
Computer Music Conference Proceedings<D> (1991). S. Jorda "Componiendo en tiempo real---
improvisacion musical por ordenador” unpublished articlein Spanish,
<http://www.iua.upf.es/~sergi/comptreal .htm>, (1993).

6. The QWERTY Caster is alow-tech guitar-shaped el ectronic instrument (hardware and software
combination) | exclusively use for free improvisation. It is made of a QWERTY computer keyboard
("strings"), atrackball ("frets") and ajoystick pad ("lever"), al held together in a guitar-like piece of
wood. Its four continuous controllers (two degrees of freedom for the trackball and two for the joystick),
together with the triggers, buttons and keyboard, steer an old 486 computer with an AWE32 card
sampler and asimple but effective MIDI software. The aim of thisinstrument (which | designed solely
for myself) isto have afast and direct audio output in response to every movement or gesture the player
makes (unlike PITEL [6], whichisvery "agorithmic" and inertial, but not unlike Nicolas Collins
"Trombone" or Michael Waisvisz "Hands").

7. Since 1994 the multimedia performance of EPIZOO (produced by Marcdl.li Antinez, Sergi Jordaand
LOMA productions) turns users/audience into potential transmitters of tele-pleasure and/or tele-pain.
EPIZOOQ integrates elements of performance, installations, body art, videogames and multimedia
applications so that the public may play with (or torture) the performer's naked body viathe graphic
interface of acomputer. The nose, ears, mouth, chest, and thighs of the performer are generously offered,
together with the possibility of modifying the graphic animation, music, lighting and the entire course of
the piece. See R. Lozano-Hemmer, " Perverting Technological Correctness” Leonardo, Vol. 29, No. 1,
(1996). More information about EPIZOO can be found at <http://www.iua.upf.es/~sergi/epizoo.htm>
(1994).

8. Theterm "synthesis engine" isused in this article to define both the low-level architecture of the virtual
synthesizer and its collection of synthesis and processing primitives.

9. S. Jordg "FMOL's Synth Engine" <http://www.iua.upf.es/~sergi/FM OL/syntmain.htm> (1998). S.
Jorda "FMOL: A graphical and net oriented approach to interactive sonic composition and real-time
synthesis for low cost computer systems”, 98 Digital Audio Effects Workshop Proceedings, Barcelona
(1998).

10. FMOL red-time control isinternally carried by means of MIDI messages conveniently mapped (the
engine makes use of all 128 possible control messages on 8 channels), and FMOL scorefiles are Standard
MIDI Fileswith additional headers containing information about their authors and times of creation. The
reasons for this decision (instead of choosing a more synthesis-oriented format like CSound) are
discussed in [11] MIDI Control and Mapping, where a detailed description of the MIDI mapping is also
given.
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11. S. Jordg "FMOL’s Graphic Interfaces' <http://www.iua.upf.es/~sergi/FMOL/ graphrmain.htm>,
(1998).

12. Thistermisalittle joke motivated by the continuous triggering of notes associated with any mouse
movement. Both instruments (Karplus Guitar and Kar plus Mandolin) use the same Karplus-Strong
plucked-string algorithm, avery efficient physical modeling synthesis method, first described by K.
Karplusand A. Strong. For adetailed description of itsimplementation, refer to: K. Karplusand A.
Strong, "Digital synthesis of plucked string and drum timbres." Computer Music Journal, Vol. 7, No.2,
43-55 (1983). Reprinted in C. Roads, ed., The Music Machine, Cambridge, Massachusetts: The MIT
Press (1989).

13. K. Holm-Hudson, " Quotation and Context: Sampling and John Oswald's Plunderphonics”,
Leonardo Music Journal Vol.7, 17-25 (1997).

14. " Existing recordings are not randomly or instrumentally incorporated so much as they become
the simultaneous subject and object of a creative work. Current copyright law isunable to
distinguish between a plagiarized and a new work in such cases, since itsconcerns are still drawn
back from pen and paper paradigms.”

"The positive exploration of new worlds of sound and new possibilities of aestheticization, or the
ideathat there is no need to originate any more since what is already there offers such endless
possibilities, or an implied hel plessness in the face of contemporary conditions- i.e, everything
that can be done has been done and we can only rearrange the pieces." Cris Cutler,
"Plunderphonia’ MusicWorks No. 60, 6-19 (1994). Quoted on Holm-Hudson [13].

15. "It isnow timeto drastically revise the outmoded copyright laws, particularly with regard to the
content of electronic media - meaning anything that is experienced via reproducing equipment the public
possesses. The revision of copyright protectionsis now necessary, because media artists of every variety
have long since left Congressional intentions of cultural ownership inthe rear view mirror. This, |

believe, isasit should be. But, in doing so, today's artists are driving their sporty little art illegally. They
can be pulled over and sent to debtor's prison because their only licenseisan artistic one." C. Bendix, "
the audio/visual irritant and copyright”, < http://www.irritant.com/copyright.html>.

"A more generous and enlightened approach to copyright law would have it prohibit straight-across
bootlegging, provide cover version royalties, and practically nothing else. Virtually all the volumes of
statutes which now go far beyond this are not only unnecessary, but counter-productive to the now
common practice of piecemeal appropriation in the creation of new work. The crucial difference between
simply bootlegging entire worksin order to profit from someone else's creativity and the creation of new
work which incorporates elements of existing work for the referential or commentary effects thus
produced must be made clear to lawmakers. The present "broad brush™" of copyright law is acting to
censor what artists want to do. Not adesirable role for government." Transcripted from a Crosley Bendix
interview that appeared on a CD that came with Negativland's now unavailable magazine "The Letter U
and the Numeral 2". The full transcription can be found at <http://www.negativland.com/crosley.html>.

16. Holm-Hudson [13].
17. Fundacién Autor, <http://www.sgae.es/fmol/dere_ing.html >, (1998).

18. Readers can visit the FMOL official website and download the software <http://www.sgae.es/fmol >.

19. Printing up plastic CDsis by no means more ecological than storing the filesin an on-line archive.
Theterm has to be understood here as the desire to create new pieces of art by recycling existing ones.

20. Some months after the edition of the FMOL CD | discovered Dub Zap, aproposal by los Smolders.
Dub Zap ™ 1.0 Standard Edition is a double CD-Extrawhich combines many very short audio tracks (by
different musicians such as John Oswald, Gil Evans, Naked City, Plastikman, Pierre Henry and many
others) with shareware audio editing software for both Mac and PC.

Sergi Jordd LEONARDO MUSIC JOURNAL, Vol.9, pp. 512, 1999



"Enjoy, take your pick, zap along the numerous tracks. Mix your favouritesinto a new combination, thus
forming anew composition... Thereally bold ones among you load these soundsinto their CD player and,
by using Cool Edit 96 or, for the Mac fan D-SoundPro, that is also delivered in this box, make jelly of the
envelopes once again." Extracted from the Dub Zap ™ 1.0 Standard Edition CD documentation.
Stadplaat STCD120 (1998).

"The owner of Dub Zap ™ Standard Edition is allowed to use the sounds as sound source for anew
creative project. A new product then either consists of maximum 25% of the original Dub Zap ™

Standard Edition or the original material has been edited thoroughly. The producer of this new project
must notify los Smolders and, if any product is derived from this project, one copy of the product must be
sent to los Smolders." Extracted from the Dub Zap ™ 1.0 Standard Edition CD documentation. Staal plaat
STCD120 (1998).

Since the release of this CD, 11 artists have been invited to elaborate the sound material on DUB ZAP
Standard, and the results have been published asDub Zap ™ Pro version, Staalplaat STCD134 (1998).
Visit <http://www.earlabs.org> and <http://staal plat.com> for additional information.

21. LaFuradels Baus/ Sergi Jordaand other authors, "F@UST 3.0 - FMOL", CD Audio, (Fundacion
Autor, 1998).

22. Readers can visit the Institut International de Musique Electroacoustique de Bourges website at
<http://www.gmeb.fr/>.

23. Thereisaready an FMOL "installation version" called the Zumbotron, produced by La Fura dels
Baus. It consists of atelephone-like transparent cabin for two persons, equipped with a big computer
screen, many speakers (including a 20 inches subwoofer under the floor!) and a 1000 W power amp.
Entering the cabin and playing bamboo's 10 Hz lower frequencies under your feet, is definitely an
infrasonic experience!

24. "BOM 2000 proposes the creation of aglobal show which following the progress of time on the
globe, crosses earth's 24 time zones while the day, the century and the millenium change from the 31% of
December 1999 to the 1% of January 2000. BOM structure joins together different creative and
communication elements to reach the total show. The three main foundations are scenic actions, the Net
and TV. The net, due to its proven possibility to stir up collective creation, becomes the best test bench
for thefinal project”. LaFuradels Baus, "BOM 2000" (internal documentation, 1999). More information
will be regularly published at La Fura's website <http://www.lafura.com>.
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