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Who am I? What is our group?
● Professor / researcher at Université Côte d’Azur (UCA), France

○ Member of the WIMMICS research group common to INRIA and I3S lab from CNRS

○ W3C Advisory Committee Representative for my university

○ Member of the W3C WebAudio Working 
Group since 2014 

○ michel.buffa@univ-cotedazur.fr, @micbuffa

● Involved in the Web Audio Modules (WAM) 
plug-in standard 
…along with folks from GRAME/FAUST 
+ other academics and developers.

mailto:michel.buffa@univ-cotedazur.fr
https://youtu.be/-iExdePDsPA?t=455


https://mainline.i3s.unice.fr/wam2/packages/_/


Most of the WAM 
plugins are 
FAUST-Based !

So easy to make WAMs with 
the online FAUST IDE!

https://docs.google.com/document/d/1HDEm4m_cD47YBuDilzGYiANYQDktj56Njyv0umGYO6o/edit?usp=sharing
https://docs.google.com/document/d/1HDEm4m_cD47YBuDilzGYiANYQDktj56Njyv0umGYO6o/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1Ln4E4mW12p6WqTejdLzq0wEcti4Cl_P8CJX0ClzcjhA/edit?usp=sharing
https://docs.google.com/document/d/1HDEm4m_cD47YBuDilzGYiANYQDktj56Njyv0umGYO6o/edit?usp=sharing


Can you DAW it online?
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Real-time collaborative improvisation !
To join: 

1. Create an account in 
https://sequencer.part
y/

2. Click this invitation 
link: 
https://sequencer.part
y/users/invite/26fc7a1
9d2a948bfc9181a203
601d32e

3. Join the session 
named “Demo 
Session” (click on the 
title

https://sequencer.party/
https://sequencer.party/
https://sequencer.party/users/invite/26fc7a19d2a948bfc9181a203601d32e
https://sequencer.party/users/invite/26fc7a19d2a948bfc9181a203601d32e
https://sequencer.party/users/invite/26fc7a19d2a948bfc9181a203601d32e
https://sequencer.party/users/invite/26fc7a19d2a948bfc9181a203601d32e


Invitation link ( JUMBO size)



Also in 3D immersive playgrounds !
WAM JAM PARTY: immersive version of sequencer.party !

●

http://www.youtube.com/watch?v=kaSCqTlbm3A


WAM key features

● Many WAMs are available online (i.e through the 
WAM community REST API)

● Hosts can use WAMs “headless”, without the 2D UI,
● WAMs have a getParameterInfo() method,

○ Why not generating a 3D GUI on the fly, adapted to immersive 
environments?

○ Generate default UIs but with some configuration file for 
customization (“convention over configuration”)

○ Or delegate to dedicated code for hand crafted design,

https://www.webaudiomodules.com/docs/community
https://www.webaudiomodules.com/docs/community
https://mainline.i3s.unice.fr/wam2/packages/_/


Conflict-free Replicated Data Types (CRDT) for 
synchronizing peers

● Operation Transformation (OT) and CRDT:  used by collaborative text 
editors (i.e Google Docs),

● CRDT better suited for distributed systems, 
○ Shapiro, M., Preguiça, 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). 

● Sequencer.party and WAM Jam Party use the YJS implementation of 
CRDT 
○ Jahns, K. (2019). Yjs: A CRDT Implementation for Building Collaborative Applications. Retrieved from https://yjs.dev/.

○ Allows P2P/WebRTC or websockets/server based architectures,
○ Allows persistence,

https://github.com/yjs/yjs


CRDT strategy
Each WAM state, player 
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
○ Developed using many different 

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



CONCLUSION
● Promising design, but this is a very first prototype.

● 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)

○ 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).


