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CLEF: CIRMMT Live-Electronics Framework

® Initial design inspired by prototype of the graphical
interface developed for the Integra project [Bullock,
Coccioli 2009]

® Goal to develop a compositional framework which is
easily customizable and extensible by music students &
composers without advanced programming skills

® Used for teaching/research purposes and production of
live-electronic pieces at McGill University since 2009
(www.music.mcgill.ca/dcs)



CLEF: System components (Instruments)

® MODULES (Audio, Video, MIDI, ...

ative Max/MSP/Jitter, VST~ or AU~ modules
onnected in a MxN global routing matrix
odel-View-Controller (MVC) pattern
uto-generated (generic) or Dedicated Uls
All parameters accessible via OSC and pattr

[clef.modules.comp]

£ menopiayr
7ot player- 1

fvieay- 1

g spectaidesy-

cetouut- &

C IRMMT

L ive

E lectronics
F ramework

CLEF Module-browser
clef+bubbler-

clef.+compand~

clef 2p0le-fiter-

cletbe-phaser~

clef.c3-muliband-compressor-

clef.vst+compand || Add

CLEF Instances-browser

monopiayer.1
Tdottpiayer.
vdelay.1
ig-spectraidelay.
melodyzharmony.1
resonators. 1
gigaverd.1
munger-7doti.1

) (_Remove

e 00 [DSP-Matrix]

/munger-7dot1.1/out3~

r /7dot1player.1/out1~ r /gigaverb.1/out1~ r /spat.1/out3-
r /spat.1/outd~

r /7dot 1 player.1 /out2~ r /gigaverb.1 /out2~
r /7dot 1 player.1 /out3~  finput.1 foutl ~

r /7dot1 player.1 /outé~

/ig-spectraldelay. 1 /out]

/munger-7dot1.1/out4~

/munger-7dot1.1/outS~

/munger-7dot1.1 /out6~

r /spat.]/out5~

r /spat.1 /out6~

r /spat./out7~

CLEF Module-loader

[read |2 Create | [ Edit
[MUCO-Wi2012

Clear Al Instances

r /7dot1 player.1/out5~
T ey sy fout /munger-7dot1.1/out7~
1 /7dotplayer.1 /out6~ 1- e r /vdelay.1 /out] ~
r /7dot1player.1 /out7~ G r /spat.1 fout -~
T /munger-7dot1.1/out1~ T
¢ /buffer.] /out - - r /spat.1 fout2~
r 2094-to-matrix T /munger-7dot1.1/out2~ T
s e 4 41 2 1 2 1 2 1 22 1 2 1.1 .12 . - X
T T T T T r T T T T T T -
i i i l} J 1 { { i i s 2094-from-matrix
4 1 1 L H H i £ ! LS | i i
Send~ /buffer.1/in1~ i i Send~ /output.4/in1~ { { i Jin4~
= z z ! i = z = I f i =
send~ /gigaverb.1/in1~ [ send-~ /output.5/in1~ ¥ 1 send~ /vdelay.1/in1~
Send- send~ /output.6/in1 ~ 1

/ig-spectraldelay.1/in1~ = %
e send-~ /output.7/in]~

/melody2harmony.1 /in1~ -
send- /resonators.1/in1 -~

.1/~

/munger-7dot1.1/in1~ =

v send- /sp:
Send- /output.2/in - Send- /spat.1 /in2—

Send- /spat.1 /in3~

=
send~ /output.3/inl~

B



CLEF: System components (Score data)

> Hierarchically structured into CUEs and EVENTSs

o CUE
= triggers execution of events

= overlapping/simultaneous events possible
= cyclic/acyclic graphs possible

o EVENT
= routing of audio signals (dsp-graph)
= discrete triggers & continuous control parameters
= arbitrary algorithms (events are small programs)



CLEF: System components (GUI)

® Performance view
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CLEF: System com

® Event view

signal routing
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control-bus /monoplayer.1/file rainstick.aif; control-bus /vdelay. 1/power 1;
control-bus /monoplayer.1/play 1 control-bus /vdelay.1/bypass 0;
control-bus /vdelay.1/mix 100.;
control-bus /vdelay.1/in-level ramp 0 0 -76 25000.;
control-bus /vdelay.1/out-level 0.;
control-bus /vdelay.1/mute 0;
control-bus /vdelay. 1/windowsize 100;
control-bus /vdelay. 1/delaytime 333;
control-bus /vdelay.1/feedback 75



The Problem:
Feedback in Live-Electronics systems

® A common problem in live-electronics performance is the
lack of feedback to the performer about the state of the

system;
® This results in a sort of "limbo" in which the performer
may have no primary feedback about the live-processing;

® Possible solutions include the use of visual and/or
auditory feedback, but this is often distracting for the

performer;

® An assistant can be in charge of interacting with the live-
electronics system, but this makes the performer’s
iInteractions almost obsolete.



The Objective:
Primary Feedback in CLEF

® CUEs and Events are often triggered by
performers on-stage (e.g. via foot pedals)

no primary feedback about result of action /
state of system




The Objective:
Primary Feedback in CLEF

® Certain types of processings difficult to
monitor via secondary feedback (audio)

Example: Spatialization




Tactile Feedback in Music
Performance

Haptic feedback has been proven to be fundamental in
the process of "embodiment” of a musical instrument;

Tactile feedback in particular is the only one fast
enough to convey information about timing and
articulation [Puckette, 1993];

Previous work at the IDMIL [Birnbaum, 2007; Marshall,

2008; Giordano 2011] has focused on the use of tactile
feedback for enhancing music performance;

Various synthesizers of tactile events have been
developed, together with prototypes that make use of
vibrating actuators.



Tactile Feedback in Music
Performance
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Tactile Feedback in CLEF

® Our approach is to explore the possibilities given by
tactile feedback:

o Previous work has showed that tactile feedback can
be proficiently used in a performance using live-
electronics [Michailidis, 2011];

o A synthesizer of tactile events will be built (in Max/
MSP or Pure-data) to convey specific information
about internal variables in CLEF;

o Vibrating actuators will display these tactile events
onto the skin of the performer;

o We believe that this approach can be transparent to
the performer, both in terms of physical
obtrusiveness and cognitive load.



Tactile Feedback in CLEF:

® Several options could be considered to map CLEF
internal variables to the parameters of the Tactile
Synthesizer:

o Direct mapping of existing variables to tactile
synthesis parameters. E.g. by simply re-routing
OSC-addresses

o EXxplicit control tactile synthesis parameters. E.g. to
display abstract/symbolic parameters, such as tempo
and/or contextual information



Tactile Feedback in CLEF:
Research Questions

Can tactile feedback become part of a rehearsal/
performance routine?;

Evaluate the appropriateness of each tactile event,
according to the represented internal variable in CLEF
(i.e. tactile impulses for discrete events vs. rhythmic
patterns for more complex events);

Evaluate different types of vibrating actuators in terms
of displaying-capabilities, obtrusiveness and impact on
performers' attention;

Find the best positioning strategies for the actuators;



