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Open Sound Control (OSC)

—lingua franca for interactive media/arts programming
—binary encoding
—key/value store

—punctuation
—http://opensoundcontrol.org/spec-1 0O

address (key, identifier, ...) type tag(s) data (value(s), ...)

message size (32-bit int)

=28 /synth/1/note/hz\O\O\O\O ,f\O\O 440.

message (record, entry, ...)

e M. Wright. Open Sound Control: an enabling technology for musical networking. Organised Sound, 10(3), 2005.



http://opensoundcontrol.org/spec-1_0

Open Sound Control (OSC)

—lingua franca for interactive media/arts programming
—binary encoding

—key/value store

—punctuation

—http://opensoundcontrol.org/spec-1 0O

bundle identifier time tag (64-bit fixed point NTP)
#bundle\0 2016-09-22T23:45:59.616117Z
bundle (key/value store,
dictionary, ...)  —___ 28 /synth/1/note/hz\O\0\0O\0O ,f\O\O 440.
28 /synth/1/gain/db\O\O\O\O ,i\0O\0O -20
28 /synth/2/note/hz\O\O\0\0 ,f\0O\0 446.
28 /synth/2/gain/db\O\O\O\O ,i\0\O -32

e M. Wright. Open Sound Control: an enabling technology for musical networking. Organised Sound, 10(3), 2005.



http://opensoundcontrol.org/spec-1_0

Open Sound Control (OSC)

—lingua franca for interactive media/arts programming
—binary encoding
—key/value store

—punctuation
—http://opensoundcontrol.org/spec-1 0O

/synth/*/note/hz 440.
/synth/[1-3]/note/hz 440.
/synth/{1,3,5}/note/hz 440.

e M. Wright. Open Sound Control: an enabling technology for musical networking. Organised Sound, 10(3), 2005.



http://opensoundcontrol.org/spec-1_0

—superset of osc 1.1 (additional types)

—dynamic programming environment

—embedded in a host environment

—includes a small, lightweight expression language evaluator (o.expr)
—https://github.com/CNMAT/CNMAT-odot

#bundle 2016-09-22T23:45:59.616117Z
/synth/1/note/hz 440.
/synth/1/gain/db -20
/synth/2/note/hz 446.
/synth/2/gain/db -32

#bundle 2016-09-22T23:45:59.616117Z
/synth/1/note/hz 440.
/synth/1/gain/db -20
/synth/1/note/midi 69.
/synth/1/gain/amp 0.1
/synth/2/note/hz 446.
/synth/2/gain/db -32

e A. Freed, J. MacCallum, and A. Schmeder. A Dynamic, Instance-Based, Object-Oriented Programming in Max/MSP using Open Sound

Control Message Delegation. In Proceedings of the International Computer Music Conference, Huddersfield, UK, 2011.


https://github.com/CNMAT/CNMAT-odot

—superset of osc 1.1 (additional types)

—dynamic programming environment

—embedded in a host environment

—includes a small, lightweight expression language evaluator (o.expr)
—https://github.com/CNMAT/CNMAT-odot

Max Pd Python Javascript Node.js OpenMusic [«~— 0.*
Python Javascript CFFI (LISP)
libomax libopd SWIG
libo (C)

e A. Freed, J. MacCallum, and A. Schmeder. A Dynamic, Instance-Based, Object-Oriented Programming in Max/MSP using Open Sound

Control Message Delegation. In Proceedings of the International Computer Music Conference, Huddersfield, UK, 2011.


https://github.com/CNMAT/CNMAT-odot

—non-atomic

—loss of documentation
—loss of time stamp
—implicit type conversion

e A. Freed, J. MacCallum, and A. Schmeder. A Dynamic, Instance-Based, Object-Oriented Programming in Max/MSP using Open Sound
Control Message Delegation. In Proceedings of the International Computer Music Conference, Huddersfield, UK, 2011.

udpreceive 10000 CNMAT

/synth/1/note/hz :
/synth/1/gain/db :
/synth/2/note/hz :
/synth/2/gain/db :

/synth/1/note/midi :
/synth/1/gain/amp :

/synth/1/note/hz :
/synth/1/gain/db :
/synth/2/note/hz
/synth/2/gain/db :

@ farm_ex1

69,
0.1,
440.,
-20,

: 446.,

=32

data source (UDP)

o.display

make a copy

0. -> max

Hz -> MIDI

dB -> linear amp
max -> o.

merge with copy

o.display




—atomic

—preserves documentation
—preserves time stamp
—no type conversion

e A. Freed, J. MacCallum, and A. Schmeder. A Dynamic, Instance-Based, Object-Oriented Programming in Max/MSP using Open Sound
Control Message Delegation. In Proceedings of the International Computer Music Conference, Huddersfield, UK, 2011.

@ o farm_ex1

udpreceive 10000 CNMAT data source (UDP)

/synth/1/note/hz :
/synth/1/gain/db :
/synth/2/note/hz : o.display
/synth/2/gain/db :

/synth/1/note/midi = o.expr
ftom(/synth/1/note/hz),

/synth/1/gain/amp =
pow (10., /synth/l1/gain/db / 20.)

/synth/1/note/hz : 440.,

/synth/1/gain/db : -20,

/synth/2/note/hz : 446.,

/synth/2/gain/db : -32, o.display
/synth/1/note/midi : 69.,

/synth/1/gain/amp : 0.1




—decouples ‘what’ is
computed from ‘where’
it is computed

e A. Freed, J. MacCallum, and A. Schmeder. A Dynamic, Instance-Based, Object-Oriented Programming in Max/MSP using Open Sound
Control Message Delegation. In Proceedings of the International Computer Music Conference, Huddersfield, UK, 2011.

@ farm_ex1

|
/synth/1/note/hz : 440.,
/synth/1/gain/db : -20,
/synth/2/note/hz : 446., o.display
/synth/2/gain/db : -32,
/dbtoa : "lambda(db, pow(10., db / 20.))",
/expr : "/synth/1l/note/midi =
ftom(/synth/1/note/hz),
/synth/1/gain/amp =
/dbtoa (/synth/1/gain/db)"
|eval(/expr) | o.expr
/synth/1/note/hz : 440.,
/synth/1/gain/db : -20,
/synth/2/note/hz : 446.,
/synth/2/gain/db : -32, o.display

/dbtoa : "lambda (db, pow (10.,
/expr : "/synth/1l/note/midi
ftom(/synth/1/note/hz),
/synth/1/gain/amp

/dbtoa (/synth/1/gain/db)",
/synth/1/note/midi : 69.,
/synth/1/gain/amp : 0.1

db / 20.))",

data source (UDP)




Max

Pd

Python

Javascript

Node.js

OpenMusic

e A. Freed, J. MacCallum, and A. Schmeder. A Dynamic, Instance-Based, Object-Oriented Programming in Max/MSP using Open Sound

Control Message Delegation. In Proceedings of the International Computer Music Conference, Huddersfield, UK, 2011.



—small, lightweight functional expression language
—function abstraction, and higher order functions
—no side effects

1.0: 2.0:

—not designed —designed :)

—brittle and awkward syntax —robust syntax and semantics
—multiple languages —homoiconic

e A. Freed, J. MacCallum, and A. Schmeder. A Dynamic, Instance-Based, Object-Oriented Programming in Max/MSP using Open Sound

Control Message Delegation. In Proceedings of the International Computer Music Conference, Huddersfield, UK, 2011.



OpenMusic: Visual programming environment for Computer-Aided Composition

http://repmus.ircam.fr/openmusic ) s,a»?
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- Local state — Use graphical editors to visualise and edit
input/intermediate/output data (scores, sounds, etc.)
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- Specialised libraries for specific computing or musical
approaches (chaos, probabilistic models, constraint
programming, DSP, etc.)
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http://repmus.ircam.fr/openmusic/
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OSC communication with external systems in OpenMusic

External input devices
Control of spatial audio or real-time DSP
Orchestration server

Human-Computer Improvisation

etc.

0] [3600 m 3

arithm-ser 90 o
TARGET ORCHESTRA =B
- 500
S ETony / Max spat.viewer (part of\
feeeeee © s BEST ! Ircam Spat for Max)
list
° ORCHESTRATE: I I g
submint TARGET and/or ORCHESTRA
orchestrate and/or CONSTRAINTS s
then run resolution n o

SOLUTIONSET : OSC
abstract solution set
rep resentation 0 0 30C

control

SPAT-SCENE| ———

results 2s text OO
-..:
% HCH cb-nonvib- hn+s-ord-a vc-nonvib-c <empty>
conversion nth-random  @2-mf-4c 2-mf 4-pp-1c
w0

Pan 0 Pan 0 Pan 0 Pan 0

to POLY a
6 1= & & @ @)
=
2

Vol 100 Vel 100 Vel 100 Vol 100

TTTT

6 i,
L '.'.
ité:i,: spatialized audio Ircam spat
L~ . = uon L signa rendering engine )

e J. Garcia, J. Bresson, M. Schumacher, T. Carpentier, X. Favory: Tools and Applications for Interactive-Algorithmic Control of Sound Spatialization in OpenMusic.

InSonic, Karlsruhe, 2015.




0.OM : An implementation of odot in OM

+ +
) X "x + /a"
Formatting odot
expressions... ® ® + - u — :
P e olambda | [Mist1 | (st 2468) | [Cist2r 1357) |
T 1 L 1
+ +
/a 6
LISP o.assign LISP o.assign INITIAL DATA
OSC BUNDLE
. ( )
LISP o.sequence |
® L eE
assign(/a, 6),
assign(/result, map(lambda(x, x + /a), /list1))

EVAL THE EXPRESSION
ON BUNDLE

(equivalent-resulting text representation) ISP o.eval-expr

/list12468
/list21357 NEW DATA
/a6 (OSC BUNDLE)
/result 8 10 12 14
| host port#
+ +
"127.0.0.1" 8885
[usp osc-send : : |

e Create — Process — Send — Receive OSC messages and bundles

e Format expressions in the odot language

¢ Evaluate odot expressions on OSC bundles




0.0OM : examples of application

° ° H e /x : -0.25,
Use case 1: Control of realtime spatial audio synthesis Jy 156,
/spread : 1,
/n : 15,
/gensource : "lambda ([i],
assign (\"/source/\"+string (i)+\"/xyz\",
ap('lambda([ﬁ ' +5 [/x+ (/spread*cos (/n*i)),
assign("/source;/" + stri ... é%/;' (/spread*sin(/n*i)),
= aseq(1, /n)) ...
"/cloudfun2" | ! - ) ),
ODOT FUNCTIONS /cloudfun : "map(/gensource, aseq(l, /n))"
PROGRAMMED IN | %
TEXT BUFFERS LISP osc-msg
e e S +3 i ol * +n
ap(lambda([i], ap(lambda([i], 7

assign("/source/" + ... assign("/source/" + strin ...

i 1' e
0 3600 | [60 "/cloudfunt” | ﬁse.q( ™o ["/cloudruna®” || 259 /™)

+
arithm-ser P LISP osc-msg LISP 0sc-msg
500
+ * * +

g
|

Generation of 90 Lise list
a 3D curve & om/
om
+ / num sources E+ /cloudfunl map(lambda([i], assign("/source/" + string(i) + "/xyz", [/x -
/cloudfun2 map(lambda([i], assign("/source/" + string(i) + "/xyz", [/x -
/cloudfun3 map(lambda([i], assign("/source/" + string(i) + "/xyz", [/X -

aed->xyz + spread / [+
0.5 radius qJ
om- i N

make-action

makes a 'osc-send' action with an OSC bundle.
Uses points' x and y coordinates
+ functions

— Reduced and constant size of the streamed bundles
— Possibility to write open interpretive instructions,

3DC

) . : . . (freedom to choose or change the interpretation)




0.0OM : examples of application

Use case 1: Control of realtime spatial audio synthesis

INCOMING BUNDLE
N

/cleanup : "delete (/x),delete(/y),delete(/n),delete (/spread),delete(/cloudfunl),delete (/cloudfun2),delete (/cloudfun3),delete(/cleanup)",
/cloudfunl : "map(lambda([i],
assign (\"/source/\"+string (i) +\"/xyz\", [/x+(/spread * i * 0.1 * cos(6.3 / /n * i)), /y+(/spread * sin(6.3 / /n * 1i)),01)),
aseq(l, /n))",
/cloudfun2 : "map (lambda ([i],
assign (\"/source/\"+string (i) +\"/xyz\", [/x+(/spread * cos(6.3 / /n * i)), /y+(/spread * sin(6.3 / /n * 1i)),0]1)),
aseq(1l, /n))",
/cloudfun3 : "map (lambda ([i],
assign (\"/source/\"+string (i) +\"/xyz\", [/x+(/spread * i * 0.1 * cos(6.3 / /n * i * 3)), /y+(/spread * i * 0.1 * sin(6.3 / /n * i * 3)),01)),
aseq(l, /n))",

/x : -0.25,

/y : 1.96,

/spread : 1,

/n : 15 Ve

—

SWITCH: CHOOSE ONE o

FUNCTION TO EVAL

i)
spat.oscroute /n
i}
eval (/cloudfunl) m
% 1
eval (/cloudfun2) prepend numsources
/

p format-for-spat

numsources 15

eval (/cloudfun3)

()

0. 2%
K_— "vl-l-u%g-lm
/source/1l/xyz : [-0.158691, 2.36776, 01, o
/source/2/xyz -0.116507, 2.70464, 0], (-0.9,0.9,0.0) ‘
/source/3/xyz : [-0.158255, 2.91209, 0], (-0.3,0.7,0.0)
/source/4/xyz : [-0.293595, 2.95404, 0], ‘
/source/5/xyz -0.502423, 2.82321, 0], (-1.1,0.5,00) ‘
/source/6/xyz -0.737771, 2.54233, 0],
/source/7/xyz : [-0.935824, 2.16023, 0], 8 0 i81,0.3,00
/source/8/xyz : [-1.031, 1.74332, 0],
/source/9/xyz : [-0.972741, 1.36408, 0], €100 14
/source/10/xyz : [-0.740261, 1.08842, 0], . (0.9,-0.1,0.0)
/source/11/xyz : [-0.351483, 0.964265, 0],
/source/12/xyz : [0.136138, 1.01319, 01, (-1.1,-05,00) 13
/source/13/xyz : [0.633855, 1.22668, 0], . (0.5,-0.5,0.0)
/source/14/xyz : [1.03774, 1.56765, 0], (-0.9,-0.6,0.0) .
/source/15/xyz : [1.24979, 1.97681, 0] (0.0,-0.7,0.0)

(-0.5,-0.8,0.0)
"UNFOLDED" BUNDLE: INDIVIDUAL 3D
POSITION OF THE /n SOURCES




0.0OM : examples of application

Use case 2: Receiving reception contour recognition data computed from live video capture

- Odot expressions used as mapping to graphical representation
- OSC bundles collected in a data-stream container

ODOT "graphical mapping" function

° ° o
EL - 6o, .
/h =120, e "r" to start/stop receivin
/nshapes = length(/area), gee P ¢ /stop g
map( ® . +
lambda([i, x , y, a], assign("/shape/" + string(i) + "/xyr", [x, y, al)), |LISP osc-receive -l
aseq(1, /nshapes),

/centroid/x,
/centroid/y,
/area)

®

) m set-tirInetag ]
% te'xtbuffer-re'ad l I

=_

|LISP o.eval-expr

) ) ) |

EVAL FUNCTION
ON INCOMING
OSC BUNDLES

[ ]
[ ]

POPULATES THE

DATA-STREAM % add-frame-in-data-stream




0.0OM : examples of application
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bubbles d timeline

— Sequencer / timeline view of the OSC stream (visualisation and authoring)

— Possibility to personalise to representation (from OM or from outside, in the same language)




0.OM — Recap’

Advantages of using o. in OM/media environments:

— Embedding functional specification and programming within OSC
— Optimize and extends expressivity in communication frameworks
— Operate directly on the transferred data

— Sharing a common language between heterogenous environments

)

e
o %%



