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Who am I? What is our group?

e Professor / researcher at Université Cote d’Azur (UCA), France
o Member of the WIMMICS research group common to INRIA and I13S lab from CNRS

o W3C Advisory Committee Representative for my university

o Member of the W3C WebAudio Working ILF CAPARFT &

de la SCience

Group since 2014

) ) ) Drums hibat cmpats il ks
o michel.buffa@univ-cotedazur.fr, @micbuffa SRS

D)
Drums 1 bass drum

e Involved in the Web Audio Modules (WAM)
plug-in standard
...along with folks from GRAME/FAUST
+ other academics and developers.
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https://mainline.i3s.unice.fr/wam2/packages/_/
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1 PLUGINS Techno Type WAP WAM2 WAM-BANK  Sequencer.party Pedalb
9 raust velay FAUD I veidy X X X X A - Y
4 Ping Pong delay JS JS Delay X X X X » L .
5  Octaver FAUST  Octaver X X
6  GCompressor FAUST  Compresseur X X
7 Equalizer JS EQ X X X X
8  Greyhole FAUST  Reverb X X X X
9  Disto Machine e AMp Sim X X X X D @8 O - - A
10 Vox Amp 30 FAUST § Amp Sim X X
11 Stone Phaser FAUST §| Modulation X X X X
12 TS9 Overdrive FAUST § Overdrive X X X X C ‘ e A .
13 Sweet Wah FAUST § Auto-Wah X X X X
14 Smooth Delay FAUST | Delay X X X X
i _[Tomper Disto FAYST Ji Dstortion X X x X [Create your own Web Audio Modules plugins with
16 OSC tube FAUST Q Distorstion X X X X
17 Stone Phaser 2 FAUST §| Modulation X X X X the FAUST IDE
18[9l Shimmer EAUST gijRevert X X d X 1 - Open the FAUST IDE and enable the new experimental / beta
19 Distorder FAUST J Distorsion X X X X GUI Builder
20 Overdrive Rix FAUST § Overdrive X X X X . Got T
21 Owl Dirty FAUST Reverb / Overdrive X X X X e Click on the setting menu to enable the GUI Builder.
22 Kpp Fuzz FAUST § Fuzz X X
23 Deathgate FAUST § Noise gate X X X X
24 KBVerb FAUST § Reverb X X
25 Blipper FAUST § Pitch follower X X X X
26 Dual Pitch Shifter FAUST § Pitch shifter X X X X
27 Stereo Freq Shifter FAUST § Frequecy Shifter X X X X
28 Weird Phaser FAUST § Phaser X X X X
29 Thru Zero Flanger FAUST Q§ Flanger X X X X
30  Stereo Flanger FAUST § Flanger X potentiellement X
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Also in 3D immersive playgrounds !
WAM JAM PARTY: immersive version of sequencer.party !
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Conflict-free Replicated Data Types (CRDT) for
synchronizing peers

e Qperation Transformation (OT) and CRDT: used by collaborative text
editors (i.e Google Docs),
e CRDT better suited for distributed systems,

O Shapiro, M., Preguica, N., Baquero, C., & Zawirski, M. (2011). Conflict-free Replicated Data Types. In Proceedings of
the 13th International Symposium on Stabilization, Safety, and Security of Distributed Systems (SSS '11).

e Sequencer.party and WAM Jam Party use the YJS implementation of
CRDT
O  Jahns, K. (2019). Yjs: A CRDT Implementation for Building Collaborative Applications. Retrieved from https://yjs.dev/.
o Allows P2P/WebRTC or websockets/server based architectures,
o Allows persistence,



https://github.com/yjs/yjs

CRDT strategy

Each WAM state, player Client 1
state, host state is
considered as a text
document.

3 times per second, we call
getState() on each WAM,
and state changes are
propagated.

Clients receives events
when states need to be
updated.




Other kind of interactions



http://www.youtube.com/watch?v=Ge6BXjrg0_U

Used technologies

BabylonJS for the 3D rendering and

webXR implementation

MRTK Toolkit for the floating menus

YJS for the network layer

NodeJS for STUN server (WebRTC) or

websockets

Web Audio Modules for the audio /

MIDI components

o Developed using many different

approaches (JavaScript, FAUST,
C-Major, etc.)




CONCLUSION

e Promising design, but this is a very first prototype.

e Compared to other MM works with WebXR, our approach is extensible and can benefit
from the many WAMs already available. It is a “world builder”.

FUTURE WORKS (already started)

O

More work needed about UX interactions, 3D GUI design (collaboration for a state
of the art on this subject will follow), and of course user testing campaigns.

WAM to 3D interactive editor for previewing and for generating config files.
New menu system capable of handling dozens of entries.
Performance measurements (how many users, how many WAMs, latency, etc.)

Persistence and multiple sessions in parallel (instances).



