Web Audio Tutorial

9/4, 2015



Your Goal

* Learn what digital audio is and how it works

* Implement the concept of digital audio on the Web



My Goal

* |ntroduce you Web Audio API (+ basic Web
programming)

* Provide some starting points and references



Why Welb”?

e Platform independent
* Network-tamiliar

* Easy distribution



History of Web Audio

Web audio API
<audio>

flash

<bgsound>

http://www.devbattles.com/en/sand/post-69-Learn+Web+Audio+AP|



http://www.devbattles.com/en/sand/post-69-Learn+Web+Audio+API

The Web

“The World Wide Web (www, W3) Is
an information space where
documents and other web
resources are identified by URIs,
iInterlinked by hypertext links, and
can be accessed via the Internet.”

https://en.wikipedia.org/wiki/World_Wide_Web



The Web You See
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Web Page

« Web Page : HTML + CSS + Javascript (+...)



H ML

Hypertext Markup Language

Hypertext: text that uses hyperlink

Markup Language: a language that uses
<bold>mark</bold>

Usually, HTML provides the structure and contents
of a page


https://en.wikipedia.org/wiki/Hyperlink

= ML Tutorial

Edit This Code: See Result » Result:
<!DOCTYPE html>

ht 1 L ] L] L J
<htmd> This 1s a Heading
<head>

<title>Page Title</title> This is a paragraph.
</head>

This is a division.

<body>

<h1>This is a Heading</hl>

<p>This is a paragraph.</p>

<div>

This is a division.
</div>
</body>

</html>

http://www.w3schools.com/html/tryit.asp?filename=tryhtml|_default


http://www.w3schools.com/html/tryit.asp?filename=tryhtml_default

H I ML Elements

An element is a part of a webpage.

In XML and HTML, an element may contain
a data item or a chunk of text or an image,
or perhaps nothing.

A typical element includes an opening tag,
attributes, content, and a closing tag:

Anatomy of an HTML element

Opening tag Closing tag
| |

<p class="nice">Hello world!</p>

[ [
An attribute and its value Enclosed text content

Consult https://developer.mozilla.org/en-US/docs/Web/HTML/Element

https://developer.mozilla.org/en-US/docs/Glossary/Element



https://developer.mozilla.org/en-US/docs/Glossary/Element
https://developer.mozilla.org/en-US/docs/Web/HTML/Element

Style

e Specify how a tag or an HTML element will look like

» Often separated as a single file called CSS cascade

Edit This Code: See Result » Result:

<!DOCTYPE html> .. )
<html> This is a Heading

<head> T'his 1s a paragraph.
<title>Page Title</title>

</head> [This is a division. |

<body>

<hl style="font-size:20px">This

is a Heading</h1l>

<p style="color:red">This is a

paragraph.</p>

<div style="border-style:solid">
This is a division.

</div>

</body>

</html>



CSS Strlped Web Page
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Do we call this programming®?



Javascript

* A programming language that is (often) used for
Dynamic Web pages

» Consult https://developer.mozilla.org/en-US/docs/
Web/JavaScript



https://developer.mozilla.org/en-US/docs/Web/JavaScript
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<a href="javascript:void(0);'
onclick="fn_trendKeyAnimation('R");"
style="position: absolute; right: Opx;”">

<img src="/kaist/images/portal/ptl_main/sl_next.gif" alt="next">
</a>




function fn_trendKeyAnimation(direction) {
var width = 0O;
if (direction == "R") {
width = $('#trendKey li:last-child').width();
$("#trendKey").animate({
left: + width
}, 400, function () {
$('#trendKey li:last-child').prependTo('#trendKey');
$('#trendKey').css('left', ");
};

}else { /*hidden for compactness */}

}



Back o The History

Web audio API

<audio>
flash

bgsound




The History

* <pgsound>: an element that can play a midi file
e flash: yeah, the Flash you know

* <audio>: an element that can play audio files



<audaio>

Edit This Code: adiiaaddl Result:
<!DOCTYPE html>
e P O: )
<html> > 0:01 &) e=mg
<body>

<audio controls>

<source src="horse.mp3"
type="audio/mpeg">
</audio>

</body>
</html>

http://www.w3schools.com/html/tryit.asp?filename=tryhtml|_default



http://www.w3schools.com/html/tryit.asp?filename=tryhtml_default

<audaio>

+ You can play, stop, seek, or even detect some
events

+ Programmatically controllable (via Javascript)

- Nothing more than playing audio files



Web Audio APl

* Audio mixing, routing, signal processing, synthesis,
and a bit of analysis

e Consists of an audio context and audio nodes

Audio context

Inputs 9 Effects 9 Destination

https://developer.mozilla.org/en-US/docs/Web/API/Web_Audio_API



https://developer.mozilla.org/en-US/docs/Web/API/Web_Audio_API

Real Audio System

input/source

=
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Typical Sound System

https://jfftkoernia.wordpress.com/category/gubuk-audio/page/2/



https://jfkoernia.wordpress.com/category/gubuk-audio/page/2/

N Web Audio

1 Audio Context
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http://chimera.labs.oreilly.com/books/1234000001552/ch01.html#s01 1



http://chimera.labs.oreilly.com/books/1234000001552/ch01.html#s01_1

Web Audio In Action

https://www.soundtrap.com/studio/

http://dinahmoelabs.com/plink

hitp://webaudiodemos.appspot.com/

https://chromium.googlecode.com/svn/trunk/
samples/audio/samples.html



https://www.soundtrap.com/studio/
http://dinahmoelabs.com/plink
http://webaudiodemos.appspot.com/
https://chromium.googlecode.com/svn/trunk/samples/audio/samples.html

Web Audio In Action

http://www.google.com/doodles/robert-
Moogs-/8th-birthday

http://onlinesequencer.net/

http://www.hongkiat.com/blog/virtual-instrument-
web-browser/

http://patternsketch.com/

http://webaudioapi.com/samples/



http://www.google.com/doodles/robert-moogs-78th-birthday
http://onlinesequencer.net/
http://www.hongkiat.com/blog/virtual-instrument-web-browser/
http://patternsketch.com/
http://webaudioapi.com/samples/

Simple Code

Simple audio player

Button interaction and event listening
Audio context

Loading and decoding audio files

Buffer, BufferSourceNode and connecting nodes



First of all, you need
a *working® web browser

| Firefox

~ITeT0X

@ chrome

Download Chrome or Firefox (preferably Developer Edition)
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System default editors

4

Notepad

at

...and an text editor

Leafpad 4 7 4 TextEdit 7 4 gedit / 4 Kate o
> > / »

4

Terminal editors (nerdy stuff)

edit

. 2

nano A

vim m A

emacs

Typical learning
curves for some
common text
editors

Freeware editors (geeky stuff)

Shareware editors

A Notepad++ A TextWrangler 40, 4 TextMate ¥ Smultron o A BBEdit
an Y |/ 0
> > = > »



Make an HTML file

O O e| simpleWebPlayer.htm| — simpleWebPlayer UNREGISTERED
FOLDERS
) simpleWebPlayer.html
v = simpleWebPlayer
Favorites Name ~ 0
—
. e simpleWebPlayer.html @ 1
Devices
Shared
Tags
& ! * > % » % Dropbox » simpleWebPlayer

1 item, 19.9 GB available Line 1, Column 1 Tab Size: 4



The very skeleton

O @ o simpleWebPlayer.html — simpleWebPlF&GISTERED
FOLDERS

v = sim

simpleWebPlayer.html

Hello, world!
</ >

</ >

Save and open it

Line 6, Column 14 Tab Size: 4

O O | simpleWebPlayer.html

C [ file:///Users/dilu/Drop... 5.7

=

Hello, world!

in your browser




Add a file chooser

UNREGISTERED

type="file" onchange="1loadFile(this.files[0])">

onchange refers a script to be run
when the content of the element is changed

Line 9, Column 8 Tab Size: 4 HTML

|| simpleWebPlayer.html % :
C' [ file:///Users/dilu/Dropbox/simpleWebPlayer/simpleWebPlayer.html e 5 =

Choose File No file chosen

So, once we choose a file,
the function “loadFile” will be called



Try choosing a file

® 0 / | ' simpleWebPlayer.html X \ .| o
~ = C' [ file:///Users/dilu/Dropbox/simpleWebPlayer/simpleWebPlayer.html o w M =

[ Choose File ] Ligeti - Artikulation.mp3

nothing happens...

Let’s check the console

(for Chrome, View -> Developer -> Javascript Console
for Firefox, Tools -> Web Developer -> Web Console)

® O Developer Tools - file:///Users/dilu/Dropbox/simpleWebPlayer/simpleWebPlayer.html
Q Elements Network Sources Timeline Profiles Resources | Console | » 01 >_ £ E,
© ¥ <topframe> ¥ L[ Preserve log

@ » Uncaught ReferenceError: loadFile is not defined

simpleWebPlayer.html:7
>

It says there’s no such function “loadFile”

Console Search Emulation Rendering




Add a Javascript file

UNREGISTERED
O o || simpleWebPlayer.html
<4 simpleWebPlayer.html|
1 - C [ file:///Users/dilu
2
3 - Chocse File  Ligeti - Artikulation.mp3
4 src=""player. js''></ >
5
(¢ : » : -
6 add a “script” tag to import a js file And now ...
7
8 type="file" onchange="loadFile'">
9
10
11
Line 5, Column 8 Tab Size: 4
O |S — Si UNREGISTERED
O O ® player.js — simpleWebPlayer EGIS ® ® Developer Tools
FOLDERS : )
simpleWebPlayer.htm| X player.js Q D Elements Network

v = simpleWebPlayer
B function loadFile(file){

console. log(file.name);
3 } Ligeti - Artikulation.mp3

and put a js file with the “loadFile” function HESEERSSEIEL

Console Search Emulation Rei

O ¥ <topframe> ¥ Pres

simpleWebPlayer.htm|

note that we use “console.log”
to print something on the console

Line 3, Column 2 Tab Size: 4 JavaScript




Let’s create an (instance of) AudioContext

- UNREGISTERED
FOLDERS . _
v B> simpleWebPlayer simpleWebPlayer.html| player.js
b var audioContext; Declare a global variable

simpleWebPlayer.html|

window.onload=function(){
audioContext AudioContext();

d And after the page is loaded,

function loadFile(file){

console. log(file.name); create It
}

Line 9, Column 2 Tab Size: 4 JavaScript
O O Developer Tools - file:///Users/dilu/Dropbox/simpleWebPlayer/simpleWebPlayer.htm|
Q I:] Elements Network Sources Timeline Profiles Resources Audits | Console | > Q =
O W <topframe> ¥ Preserve log

audioContext .

 AudioContext () You can check your global variables

currentTime: 10.402539682539683 . .
» destination: AudioDestinationNode by enterlng ItS name

» listener: AudiolListener
onstatechange: null
sampleRate: 44100
state: "running"

» proto__: AudioContext

> |

Console Search Emulation Rendering



Load the file and decode

Ci UNREGISTERED
FOLDEHR
simpleWebPlayer.html| player.js

% 1 var audioContext;

g . VveraudioBuffers One more global variable

window.onload=function(){
audioContext AudioContext();

|-

function loadFile(file){
var fileReader FileReader(); fileReader reads
fileReader.onload = fileloaded; th tent of the fil
fileReader. readAsArrayBuffer(file); econtent o enle

}
function filelLoaded(e){ .
audioContext.decodeAudioData(e.target. result, audioContext decodes

audioFileDecoded, audioFileDecodeFailed); the content of the file
}

function audioFileDecoded(decodedBuffer){ .
audioBuffer = decodedBuffer; now we have the aUd|OBUﬂ:er;

} which is an array of audio samples

loadFile -> fileLoaded -> audioFileDecoded

Line 18, Column 2; Saved ~/Dropbox/simpleWebPlayer/player.js (UTF-8) Tab Size: 4 JavaScript
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Line 19, Column 2

Write play()

® player.js — simpleWebPlayer UNREGISTERED
simpleWebPlayer.htm| X player.js

var audioContext;
var audioBuffer;

var buffersourceNode; Yet another global variable

window.onload=function(){
audioContext AudioContext();
};

function loadFile(file){ as

}

function fileLoaded(e){a=

}

function audioFileDecoded(decodedBuffer){
audioBuffer = decodedBuffer;
}

function audioFileDecodeFailed(e){ AN error handling function

alert("The audio file cannot be decoded");

}
f ) 1 . . . *
“”C“‘(’guziﬁéf,}ier){ Stop the bufferSourceNode if it is playing

(bufferSourceNode) bufferSourceNode.stop();
bufferSourceNode - audioContext.createBufferSource();
bufferSourceNode.buffer = audioBuffer;
bufferSourceNode. connect(audioContext.destination);

bufferSourceNode.start();  Create a new node, set the buffer,

connect it to the destination note, and start the source
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Add a button for play
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>

src="player. js'"></

type="file" onchange="1loadFile(this.files[0])">
type="button" onclick="play()" value="PLAY">
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Recommended Links

 Web Audio APl book (O'Rellly):

http://chimera.labs.oreilly.com/books/
1234000001552/

 W3C’s Web Audio API Reference:
http://webaudio.qgithub.io/web-audio-api/

 Mozilla's Web Audio AP| page:

https://developer.mozilla.org/en-US/docs/\Web/API/
Web_Audio_API
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