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https://wam-openstudio.vidalmazuy.fr/
https://jspat.shren.site/dist/?fetchFile=../examples/wam-examples.jspat&file=wam-examples.jspat

Who am I? What is our group?

e Professor /researcher at Université Coéte 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 UCA
o Member of the W3C WebAudio Working
Group since 2014 7
o  michel.buffa@univ-cotedazur.fr, @micbuffa LF CABARET & % ‘
de la SCIENce Drum 5 hi hat cymbals
e Other members of the WAM group: ——
o  WAM original creators: Jari Kleimola
And Oliver Larkin,
o Developers, academic researchers, PhD
Students : Shihong Ren, Owen Campbell,
Tom Burns, Steven Yi, Stéphane Letz,
Hugo Mallet...
o Thanks to: Jordan Sintes, Guillaume Etevenard, GRAME friends...
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The Electronic Music landscape is organized with
the host/plugin paradigm

e Market ruled by commercial actors and
non Web-based software

e Articulated around DAW hosts (Digital
Audio Workstations) : Cubase
(Steinberg), Logic Pro, Ableton Live, etc.

e And plugins: DAWs are “hosts” for
plugins (effects, instruments)

e Many closed, commercial standards
VST, Apple Audio Units, AVID AAX, etc.




Covid pandemia: make music
together from home

Web Audio Modules: a collaborative
Web-based solution
(and open source)



Real-time, collaborative, music creation across borders,
stream on YT, twitch, etc. hitps://sequencer.party/
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Wams in hosts... here with a host from the WAM
distrib https://mainline.i3s.unice.fr/wam2/packages/ /

@ mainline.i3s.unice.f

Midjour - An evil m gram a ment utili... maquette MIA sco.pfl i Appli

_m W Loop

00:00:00.000 / 00:00:00.000

Choisir un fichier EIERISIEREEIE]

flute

Example WAM Host

NEW: Sce ¥

M 2.0 API docs

Select MIDI input device | Select... v
1.2.0 Parameter Manager docs =

NEW:

Select live input device toq  bend  gain eodiack sustsin

Par défaut - MacBook Pro Microphone (Built-in) v Q (‘ <>
T v J L

Live i it: NOT ACTIVATED, click to toggh S 42 5
e lp eliedends e S D T SRR G

Select MIDI input device |Select...

otherParams
Select live input device |Par défaut - MacBook Pro Microphone (Buitin) / Enter any WAM Plugin URL bates vhrrisheg verisian outGain
ffaustFlute/index js
Live input: NOT ACTIVATED, click to toggle on/off!
LOAD PLUGIN S GEED I S
Enter any WAM Plugin URL
Jobxd/index js Midi
R «  Simple MIDI Keyboard
Midi + Midi Virtual keyboard No Sound (just emits [-givesrare" | RESTORE STATE

events)
« Random note generator
* Simple Transport

« Simple MIDI Keyboard

* instance.descriptor
«  Midi Virtual keyboard No Sound (just emits cvents) i -

+ Random notc gencrator SSCRLATORS TaTeR TR ENVELOTE «  MIDI Sequencer i 3 ) ' 0
« Simple Transport : " SR : e winn
« MIDI Sequencer P FavaSaript * gui.properties.dataWidth.value f ;
A o % w e

Pure JavaSeript | AMPLIFIER ENVELOPE | § ¥

D 2 . - . . e S «  Quadrafuzz * gui.properties.dataHeight.value
+ Quadrafuzz . PP o Quadrafuzz without builder
«  Quadrafuzz without builder A ° s ® « Disto Machine without builder » instance.audioNode.getP; meterInfo ()
« Disto Machine without builder " « PingPongDelay
* PinsPonsDel - : . 3 + Graphic Equaliser (pure] + /flute/otherparans/vibratoFreq

«  Graphic Equaliser (pureJS)
« WAM Example (purelS)
« TinySynth. & GM syth without GUL Accepts program chang

s, volume change. notes.

Accepts program changes, volume change, * /flute/midi/freq

« Wam Event Viewer : w o
+  WebMIDI Output a A 3 DOIES .,
e 2 «  Wam Event Viewer 4
e Pord : Y Hem atElastalm .
Faus! 1y WebMIDI Output A Altomation... v Duration (sec): 3 | Apply

« faustPingPongDelay /Mute/midi/gain

Faust

DefaultUl
ted by faust IDE)

« faustPingPongDe
« faustPingPongDelay

. KS‘H)\c.nI:'I\« (generated by « faustPingPongDelayDefaultUl

« BigMuff Fuzz (s¢nerated by «  Guitar AmpSim 60s (generated by, faust
« faust Flute MIDI IDE)

RS [ « Stone Phaser (generated by faust IDE)

TraesSerint nytance tox + TS9 Overdrive (generated by faust IDE)
«  BigMuff Fuzz (generated by faust IDE)
« LiveGain s aust Flute MID] =
« Oscilloscope : ’ " * faust Flute MIDI Send MIDI Note

dataWidth.value

+  Spectroscope
«  Spectrogmm

data value

CSound

audioNode .getParameterInfo ()

o Cacand Diteh


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

Example: a WAM sampler based on freesound.org

» 4 - . ., . -k - ’ .


http://www.youtube.com/watch?v=1Xm5o-BlFNU

WAMSs in hosts... WIP open source DAW (100%
WAM-based

Y @ wam-openstudio.vidalmazuy.fr M % © 2 » 0O é!‘ M

: Applications Midjourney Showc. - An evil monkey B MHKG program an ( util ¢ Formalités admin s ) c ) The Smart W... @B (54) EldenRing T... W= Note - an iOS app » | B3 Autres
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o — )
L — R
M s
guitar.ogg 15.12,88.87 / 154,888
o — )
L R 0.59,18.02
M s T 26.74,9.92
kick.ogg
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https://wam-studio.i3s.univ-cotedazur.fr/

WAMSs in hosts... here the WASABI pedalboard

Applicatio Midjourney Showc... == An evil monkey in... [E] MHKG programan.. &3 (8) Comment util... ormalités admini.. > maquette MIAGE |.. @ sco.polytech.unic.. &3 (54) The SmartW.. @B (54) EldenRing T.. W= Note-an
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https://wasabi.i3s.unice.fr/dynamicPedalboard/#

WAMs in hosts... JSPatcher, aka Max MSP in the
browser (https://github.com/FrOstbyteR/jspatcher)

& o105t &  WebAudioModules support 5

e Loading WAM Plugins via a URL in "plugin-"

9 buferSource~ @loop true

B wam-autopng . ‘.
B wetmiorms Faust Deey

. #!mwm” — =
=2 a . VoxAmp 30
s |8

Clean / Crunch


https://github.com/Fr0stbyteR/jspatcher
https://jspat.shren.site/dist/?fetchFile=../examples/wam-examples.jspat&file=wam-examples.jspat

WAMSs in plugins that acts as hosts (i.e pedalboard)

These ones
are open
source

(from wam-examples

and wam-community
github repositories)

O @& wam-bank.herokuapp.com

Mid]

» 0:00/2:56

WAM2 Pedalboard
v Select filter
FILTER: ALL

Volume  Master ve ass Middle  Treble  Reverb  Presence

¥ Presets Menu

Presets Information
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Jordan s Chilling Dude L ] Name: Stonesour

'pply automation to all
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https://wam-bank.i3s.univ-cotedazur.fr/

... and loaded in a DAW!
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A small projet from recording to mixing



http://www.youtube.com/watch?v=o-nEdNnwi08

ams in hosts... https://app.ampedstudio.com/

tutili.. >« Forma

. AR /2O %X O 0:02:12.50 120mm> 4/4sg 14 » o B & e =

BPM» Key
Bitch

Come Together

CompleteControl

CompleteControl2
Track 3

DISTORTION MACHINE [GUITAR MAIN) O X
AMP SIM UTILITY (GUITAR MAIN) () X ) [ Demo SPAB 2021
[] * v - + \ r
MS & U &~ s 1 ] Fortuné (by miwi)
[ Gimme All Your Lovin
Track 4
® 4 VOLUME MASTER DRIVE  DBASS MDDLE TREBLE REVERB PRESENCE [] Headbanger Highway
MS &u ~

DISTO MACHINE [ HellselisSolo

(] 1ove rockn'roll

Joan Jett - | love Rock'nR.
Joan Jett - | love RocknR.

Joan Jett - | love Rock'nR.

Recorded Audio Nov 2, 20,

M

™

W

W Recorded Audio Nov 2, 20.
L]

Wy Recorded Audio Nov 2, 20.
M

Recorded Audio Nov 2, 20,

Master Track e Recorded Audio Nov 2, 20.
[ ] [ 1love rocknroll_NO_VOICE
M Joan Jett -1 love Rock'nR

GUITAR MAIN DEVICE CHAIN X [ JeanMirocknroll

I
() Amp Sim Utility () Distortion Machine M I-Love_Rock.n_Roll PAS..
MUTE SOLO 5 e Recorded Audio Nov 5, 20,
ED EDIT 4 Add Device [ Lay Down
&

CONTACT US


https://app.ampedstudio.com/
https://app.ampedstudio.com/

A few reminders before proceeding...



Concepts de 'APl WebAudio

Opérations audio dans un Audio Context

let ctx = new ;

C 0 @& Sécurisé | https://g200kg.github.io/WebAudioDesigner/

Conception modulaire :

i=! Applications (@) HTML5’s Media Re... faust/examples at.. @ JS Bin - Collaborati.. )

e Operations audio : audio nodes

...qui forment un graphe audio

let oscl = ctx.createOscillator() ;
oscl. frequency.value = 440;
let gainl = ctx.createGain() ;

gainl.gain.value = 0.1;

oscl.connect (gainl) . connect ( ) ;


https://g200kg.github.io/WebAudioDesigner/?b=W3tuOiJkZXN0aW5hdGlvbiIseDo1NjgseTo4Nixtb2RlOjAsdmVyOjEsVzo4MDAsSDo2MDB9LHtuOiJnYWkxIix4OjM0Myx5Ojk3LHA6e2dhaW46MC4xfSxjOlsiZGVzdGluYXRpb24iXX0se246Im9zYzEiLHg6MTE4LHk6ODksYzpbImdhaTEiXX1d

The Web Audio API also supports custom DSP
programming with the AudioWorklet

Main Global Scope AudioWorkletGlobalScope

AudioWorklet
Processor

AudioWorklet
Node

AudioWorklet
Node

AudioWorklet
Processor

Main Thread

upon construction: parameterDescriptors() getter:
define
node.myParam { name: 'myParam'}
automation: process() method:

node.myParam
linearRampToValueAtTime()

values = parameters.myParam

compute



Web Audio development

Web developers

e Use plain HTML/CSS/JavaScript but very often
also bundlers/minifiers (webpack, parcel,
rollup), npm modules, frameworks (react,
vuedS), and also code with TypeScript, etc.

Audio developers

e Use C++/Rust, DSLs like FAUST, Csound,

CMajor, patchers like Max, etc.
e Use plugin standards: VSTs, AU, AAX, RTAS,

JUCE, CLAP, iPlug2, etc.

Package

managers
Testing and

debugging
tools
Libraries

Build
automation
JavaScript tools

Ecosystem

Code editors

Frameworks

Deployment
tools




How to combine all this?

2015: First WAM proposal by J.Kleimola and
O.Larkin

M SYNTHS

e Attract native developers, help going from
C++ plugins to AudioWorklet/ASM.js and

later WebAssembly, —
e http://webaudiomodules.org has impressive [UMULLNNLLL

plugins written

synths ported from VST/JUCE/iPlug2 N

2018: Enlarge the proposal (Buffa and al.)

e Please web developers,

e Support DSLs like FAUST, other
improvements...



http://webaudiomodules.org
https://www.webaudiomodules.org/wamsynths/
https://wasabi.i3s.unice.fr/dynamicPedalboard/#

WebAudioModules version 2 (aka WAM or WAM2)

o 2021-2022: WebAudio Modules 2.0

o A WAM plugin can be loaded using a
simple URI!
A WAM plugin is a JavaScript module,

Example WAM Host

A WAM can be made of a single
AudioWorklet Node, or made of multiple BT A
nodes, it will behave like a single ASSeiemd 000
AudioNode. e F ;
o  Plugin parameters are handled by the :E,L,‘:"::;Z:f::;:’.?:,wmwm’“""I . o D T i
WamParamMgr, ™ .
Midi PitchShifter Uuu

o  Focus on performance (ring buffer, audio
thread isolation)
o  Plain modern JS or build systems for JS /
TS / frameworks
Support for C/C++ o L
Support for DSL (Faust, CSound) i
Parameter Automation, MIDI support,
host/plugin interaction as an API (+ rich
SDK). The API can be entirely
re-implemented for low-level plugins

SAVE STATE | [ RESTORE STATE

linstance.descriptor

gui .properties.dataWidth.

operties.dataHeight.value : undefined, (you should define get

4
oNode .getParameterInfo ()

DE
e B Durtion )

ated by

o O O O


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

How to start with WAMSs!



Github repo, Home page of

the project... Web Audio

npm

WebAudioModules (WAM) is an old standard

(2015), and WAM2 is the updated version:
Profile webaudiomodules

Packages

e webaudiomodules.org will remain the home
of the project (not yet up to date!

& Packages

Account

: B Billing Info 3 packages
Soon with a section about WAM2!) & Access Tokens
@webaudiomodules/api
Organizations WebAu
1C1 I 1 shren
e The official github repo is the regular —

webaudiomodules one: @webaudiomodules/sdk

WebAudio

https://github.com/webaudiomodules. dhenmenlis

@webaudiomodules/sdk-parammgr

e Everything is under MIT/MPL/Apache 2.0
open source licence...
e Also available as npm modules N —

Bmmr Fo



http://webaudiomodules.org
https://github.com/webaudiomodules
https://www.npmjs.com/settings/webaudiomodules/packages
https://github.com/orgs/webaudiomodules/repositories

APl vs SDK

API (Standard) SDK (Implementation/Tools)

Defines required methods - Reference APl implementations
Abstract classes - Utility classes and example plugins

e Developers can choose to adapt their existing code to the API

e Others can use the SDK that implements the APl (much easier), inherit classes etc.



The sdk-parammgr repository

Plugin

Dedicated to plugins made of an
. Exposed Mapping Internal
audio graph: params params
. . ¥ onChange Non-AudioParam p1
([ ] Exports a ComPOSlteNOde 2->X (clip and remapped) AP instance AudioParam pX
. . / . 2->Y(upchanged) 4 AP instance AudioParam pY
class, the plugin will be seen as o) onChange BB Non-Audioparam pZ
Non-Automatable p3

a single node!
e Deals with parameter mapping
and automation (figure).

3 exposed
parameters

Dozens of internal parameters



http://g200kg.github.io/WebAudioDesigner/?b=W3tuOiJkZXN0aW5hdGlvbiIseDo2OTQseToxMTYsbW9kZTowLHZlcjoxLFc6ODAwLEg6NjAwfSx7bjoiZ2FpbjEiLHg6NTcyLHk6MTk5LGM6WyJkZXN0aW5hdGlvbiJdfSx7bjoiYnVmc3JjMSIseDo2NSx5OjE3MixwOntsb29wOnRydWUsYnVmZmVyOiJsb29wLndhdiJ9LGM6WyJkZWxheTEiLCJnYWluMSJdfSx7bjoiZGVsYXkxIix4OjMxNCx5OjMxMSxwOntkZWxheVRpbWU6MC4yNX0sYzpbImdhaW4yIiwiZ2FpbjMiXX0se246ImdhaW4yIix4OjQ4OCx5OjM4NCxwOntnYWluOjAuNX0sYzpbImdhaW4xIl19LHtuOiJnYWluMyIseDoyOTkseTo0NjMscDp7Z2FpbjowLjV9LGM6WyJkZWxheTEiXX1d
https://jsbin.com/dopixixowe/edit?html,js,output

The wam-examples repository

(6 § & mainline.i3s.unice.fr/wam ackages/_/

Applications Midjourney Showc. - An evil monkey in.. [E] MHKG programan.. @ (8) Comment utili.. ¢ Formalités admini.. € maquette MIAGE|.. @ sco.polytech.unic.. @B (54) Th|

Example WAM Host

NEW: See WAM 2.0 API docs

© (@) Commentuti. 2+ Formaités admin maquette MIAGE L. @ sco.polytechy

README.md

NEW: See WAM 2.0 Parameter Manager docs

Installation

1. Install dependencies

git submodule update --init —-recursive —-remote Select MIDI input device | Select... v
yarn install
Select live input device

2. Initialize monorepo dependencies using lerna Par défaut - MacBook Pro Microphone (Built-in) v

Live input: NOT ACTIVATED, click to toggle on/off!
yarn lerna bootstrap
Enter any WAM Plugin URL SAVE STATE = RESTORE STATE
Getting started ..lquadrafuzz_without_builder/src/index.js . ! ot
LOAD PLUGIN
Commands
Available scripts : Midi ‘
« yarn build : builds sdk and plugins (you may also use scripts build:sdk , build:pingpongdelay etc..) * Simple MIDI Keyboard

« Midi Virtual keyboard No Sound (just emits events)

+ Random note generator

« Simple Transport r r
* MIDI Sequencer

« yarn start : starts the host example (for development only). Open http://localhost:1234
« yarn clean : deletes built code

(other scripts can be found in /package.json)

Pure JavaScript

Create a plugin

+ Quadrafuzz o T #

For this example we will create a very basic plugin named simplegain
« Quadrafuzz without builder

1. Create a plugin package « Disto Machine without builder 2
« PingPongDelay Add Automation...
Create a package under packages directory using lerna create 5 ser (pureJS) Send MIDI Note

« WAM Example (purelS)

« TinySynth, a GM syth without GUI. Accepts program
changes, volume change, notes

vent Vi
«  WebMIDI Output



https://github.com/webaudiomodules/wam-examples
https://github.com/webaudiomodules/wam-examples
https://github.com/webaudiomodules/wam-examples

WAMZ2 step by step tutorials

Several tutorials are available at https://wam-examples.vidalmazuy.fr/

<« @ wam-examples.vidalmazuy.fr/example x.html . cC o
it Applications Midjourney Showc. = An evil monkey in... [§) MHKG programan.. &8 (8) Comment utili.. > Formalités adm < maquette MIAG! @ sco.polytech.unic.. @B (54) The Sm HE Application:
% - s . Web Audio Modules
@ Web Audio Modules Example : Simple JavaScript Web Audio Modules 2.0 Processor @
Guitar Song : https://w m/download-a Example 1
Example 1 FILTER ENVELOPE
A o i s "
RSTER )
—==
cea|mans (XX X]
: ~ Example 2
Example 2
n Example 3
Specifications :
EBample 3
Thanks to WAM, we will easily host a simple MIDI virtual keyboard and use the OBXD synthesizer. See the MIDI section
in the wiki of the Web Audio Modules,
Specifications :
In this example, we will use a simple JavaScript processor, to keep the code simple. But of course, you can use the Web Example 4 Prerequisites:

- Assembly that we've seen in the example 2. Before jumping into the code, be sure to check the V Audio Modules AP
o WA first.

To make our host communicates with the plugin, we will use the SDK of Web Audio Modules. You can either download
the full source and build it on your own, or use the pre-build version.



https://wam-examples.vidalmazuy.fr/
https://wam-examples.vidalmazuy.fr/example3/index.html#demo
https://wam-examples.vidalmazuy.fr/example6/index.html#demo

Also, check the wam-community repository
https://github.com/boourns/wam-community

Used by the community to publish and

share “ready to use” plugins!

Add Device

Remember that a plugin is just a URI!
Several dozens of plugins available,
99% also available with source code to
StUdy (qithub.com/boourns/burns-audio-wam)

Cover all classic effects, proposes RANEARRRRRRRRRRRRRRRFRREFRRERRY Y EREEATIAAAAAAANAR
some instruments and Utilitary PIUGINS. | e imenimssimessssssss e e es ass ussssssssst ses essss

. . . IR AR SSOR0S0RAEHRARRR LAY SSSORSt RSBt RRNRRR RN
A” pluglns avallable N the I A M A N A NN A A RN RN

https://sequencer.party host.



https://github.com/boourns/wam-community
https://github.com/boourns/burns-audio-wam
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Build a WebAssembly WAM
In seconds with FAUST DSL

FAUST: a DSL for DSP programming, born in 2002 at GRAME-CNCM, France

Used in artistic productions, education and research, open source projects and
commercial applications.

Faust offers end-users a high-level alternative to C/C++ to develop audio
applications for a large variety of platforms.

The role of the Faust compiler is to synthesize the most efficient implementations
for the target language (C, C++, LLVM, WebAssembly, etc.).

Online doc / tutorial so that you can experiment yourself, create, build GUI, export
WAM2 plugins directly from the FAUST online IDE.



https://faust.grame.fr/
https://docs.google.com/document/d/1HDEm4m_cD47YBuDilzGYiANYQDktj56Njyv0umGYO6o/edit?usp=sharing
https://faustide.grame.fr/

Conclusion / Perspectives

The WAM standard is stable now and comes with many examples.

OUR MAIN CONCERN NOW: grow adoption, more users, more developers!

Things that will come soon: Ty ’ ©
o The wam-community repo is growing every week :-) N
o The WAM SDK has been extended to support 3D B o
WebGL/GLSL/Video extensions - e
o AWAM based DAW has been released and is open source | i LalKiwith
o More examples for developers: using WASM, in particular C++/WASM wemml
o Remote plugin server with API o+ Ao

Join us on slack WebAudio channel / #webaudiomodules!


https://editor.sequencer.party/sessions/39406024a97445e49199f5b780b64597/track/ufosxp
https://editor.sequencer.party/sessions/39406024a97445e49199f5b780b64597/track/ufosxp

*  Renwick, Robin. (2012). “"SOURCENODE: A NETWORK SOURCED
APPROACH TO NETWORK MUSIC PERFORMANCE
(NMP).hdl:2027/spo.bbp2372.2012.057.

David Kim-Boyle (2009) Network Musics: Play, Engagement and the
Democratization of Performance,Contemporary Music Review, 28:4-5, 363-375,
DOI: 10.1080/07494460903422198 “the strategies employed in the work of these
artists have helped redefine a new aesthetics of engagement in which play, spatial
and temporal dislocation are amongst the genre's defining characteristics”.



digital creativity

Tanzi, D. (2005) - ‘Musical objects and digital domains’. Proceedings of EMS-05
Conference. Montreal, Quebec, October 19-22, 2005

- the role of processes seems to assume more importance than their results

- the notions of non-linearity and erraticism have increasingly become part of
creative processes

- digital creativity : digital objects can be modified by human-computer
interaction more than ever, and that the formal connotations of a musical work
may be re-tracked in an ever-changing way

- the interpretation of sonorous events has to deal with dynamism of
inter-medial relationships

- relationships between musical subjectivity and the emotional indexes of
sonorous space



 Schroeder, Franziska (2013). "Network[ed] Listening—Towards a
De-centering of Beings". Contemporary Music Review. 32 (2—-03): 215.
doi:10.1080/07494467.2013.775807

- fragile state of listening and de-centered kind of performative being

- network[ed] listening posits listening as a corporeal and multi-dimensional
experience that is continuously being re-shaped by technological,
socio-political and cultural concerns.



The question of “DEVICE" and digital creativity

& Simondon (1958, p. 175): coupling [man-machine] occurs when a single,
complete function is fulfilled by both beings. Such a possibility exists whenever a
technical function involves definite self-regulation [...] In the craft, this control by
means of information gathering is frequent: man, being both the motor of the tool
and the perceiving subject, regulates his action according to the instantaneous
partial results. The tool is both a tool and an instrument [emphasis added], i.e. a
means of action extending the organs and a channel for recurrent information.

a Moles (1972): the object is situated at the crossroads of an interaction when
there is a conjunction between situation and act, so it is always included in a
praxeological dimension.



Device and creativity

Agamben (2014): "l call a device (p.31) anything that has, in one way or another,
the capacity to capture, orientate, determine, intercept, model, control and ensure
the gestures, conducts, opinions and discourses of living beings."

- The device ranges from the school to the pen, from the asylum to the cell phone.

- Foucault has thus shown how, in a disciplinary society, devices aim, through a
series of practices and discourses, knowledge and exercises, to create docile yet
free bodies that assume their identity and freedom as subjects in the very process
of their subjection.

- The device is therefore, above all, a machine that produces subjectivation. Digital
Creativity is a constant negotiation between the engagement in a NMP process or
WAM interaction, non linear music production, and the freedom of music agency
and literacy, in which serendipity could have a central role.



Interact with a host, be it in main or audio thread
1 - The WebAudioModule API

Main Thread AudioWorklet Thread

Host [« > WamNode API - »  WamProcessor APl |+ > Host

GUI (HTMLElement) WamEnv API




A plugin = instance of a WAM = "a WAM"”
API| - WebAudioModule

export interface WebAudioModule<NOde extends WamNode = wamNode: *

/**

* This async method must be redefined to get ‘AudioNode' that

/** should return  true ' */ * will connected to the host
readonly isWebAudioModule: boolean; * It can be any object thft extends ‘AudioNode' and implements WamNode'
/** The ‘AudioContext’ where the plugin's node lives in */ */

audioContext: BaseAudioContext;

createAudioNode (initialState?: any): Promise<WamNode>;

/**

* %
* The ‘AudioNode ' that handles audio in the plugin /
* The host will call this method to initialize the WAM with an initial state.

*

* where the host can connect to/from
R

; * In this method, WAM devs should call ‘createAudioNode ()’
audioNode: Node;

* and store its return ‘AudioNode  to "this.audioNode',

/** This will return true after calling “initialize() . */ * then set ‘initialized’ to ‘true' to ensure that
initialized: boolean; * the ‘audioNode' property is available after initialized.
/** The identifier of the current WAM, composed of vender + name */ *

readonly moduleId: String,’ * These two behaviors are implemented by default in the SDK.

*
/** The unique identifier of the current WAM instance. */
* The WAM devs can also fetch and preload the GUI Element in while initializing.

readonly instanceId: string; y
/** The values from ‘descriptor.json’ */ initialize(state?: any): Promise<WebAudioModule>;
readonly descriptor: WamDescriptor; /** Redefine this method to get the WAM's GUI as an HTML ‘Element . */

s Wi TEE wemn S createGui () : Promise<Element>;

readonly name: string;
/** Clean up an element previously returned by ‘createGui’ */
/** The WAM Vendor's name */

) destroyGui (gui: Element): void
readonly vendor: string;



2 - The WamNode API

Host

Main Thread

WebAudioModule API

A

AudioWorklet Thread

GUI (HTMLElement)

Y

WamProcessor API

A

Y

A

WamE

nv API

A

Y

Host




A WAM contains a WamNode, here is the API

export interface WamNode extends AudioNode, Readonly<WamNodeOptions> {

readonly module: WebAudioModule;

/** Get parameter info for the specified parameter ids, or omit argument to get info for all parameters. */
getParameterInfo(...parameterIdQuery: string[]): Promise<WamParameterInfoMap>;

/** Get parameter values for the specified parameter ids, or omit argument to get values for all parameters. */
getParameterValues (normalized?: boolean, ...parameterIdQuery: string[]): Promise<WamParameterDataMap>;

/** Set parameter values for the specified parameter ids. */

setParameterValues (parameterValues: WamParameterDataMap): Promise<void>;

/** Returns an object (such as JSON or a serialized blob) that can be used to restore the WAM's state. */

getState () : Promise<any>;

setState (state: any): Promise<void>;

/** Compensation delay hint in samples */

getCompensationDelay () : Promise<number>;

/** Register a callback function so it will be called when matching events are processed. */

addEventListener<K extends keyof WamEventMap> (type: K, listener: (this: this, ev: CustomEvent<WamEventMap[K]>) => any, options?: boolean | AddEventListenerOptions): void;
addEventListener (type: string, listener: (this: this, ev: CustomEvent) => any, options?: boolean | AddEventListenerOptions): void;

addEventListener (type: string, listener: EventListenerOrEventListenerObject, options?: boolean | AddEventListenerOptions): void;

/** Deregister a callback function so it will no longer be called when matching events are processed. */

removeEventListener<K extends keyof WamEventMap>(type: K, listener: (this: this, ev: CustomEvent<WamEventMap[K]>) => any, options?: boolean | EventListenerOptions): void;
removeEventListener (type: string, listener: (this: this, ev: CustomEvent) => any, options?: boolean | AddEventListenerOptions): void;

removeEventListener (type: string, listener: EventListenerOrEventListenerObject, options?: boolean | EventListenerOptions): void;

/** Schedule a WamEvent. Listeners will be triggered when the event is processed. */

scheduleEvents (.. .event: WamEvent[]): void;

/** Clear all pending WamEvents. */
clearEvents () : void;

/** Connect an event output stream to another WAM. If no output index is given, assume output 0. */

connectEvents (to: WamNode, output?: number): void;

/** Disconnect an event output stream from another WAM. If no arguments are given, all event streams will be disconnected. */
disconnectEvents (to?: WamNode, output?: number): void;
/** Stop processing and remove the node from the graph. */

destroy () : void;



3 - The WamProcessor API

Main Thread AudioWorklet Thread

WebAudioModule API

Host

A
A
A
A
A
Y

Host WamNode API

A

A

GUI (HTMLElement) WamEnv API




WAMSs also have an explicit/implicit WamProcessor
APl - WamProcessor

export interface WamProcessor eXxtends AudioWorkletProcessor ({
readonly modulelId: string;
readonly instanceld: string;
/** Compensation delay hint in seconds. */
getCompensationDelay () : number;
/** Schedule a WamEvent. Listeners will be triggered when the event is processed. */
scheduleEvents(...event: WamEvent[]): wvoid;

/** Schedule events for all the downstream WAMs */
emitEvents (.. .events: WamEvent[]): wvoid;

/** Clear all pending WamEvents. */
clearEvents () : void;

/** Process a block of samples. Note that ‘parameters’ argument is ignored. */

PXroCess (inputs: Float32Array[][],outputs: Float32Array[][],parameters: Record<string, Float32Array>): boolean;

/** Stop processing and remove the node from the WAM event graph. */

destroy () : void;



WamEnv and WamGroup: manage plugin chains

Send events downstream to a list of chained plugins..., manage group (states) etc.

Main Thread

Primary Host

v
WamNode —¢

¢ WamNode
WamNode

(subhost) ¢
WamNode

WamNode I
v

AudioWorklet Thread

WamEnv

WamGroup WamGroup
(primary host) (sub-host)

WamProcessor WamProcessor

WamProcessor

(subhost) WamProcessor

WamProcessor

Primary Host
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