HTMIL5 Canvas
— MG A M 3 BEREhE G ($2ENER)
|

O’REILLY"
% B R HkRit Steve Fulton & Jeff Fulton &




B IR

HTML5 Canvas
— MG AR B EIZIT (ZekR)

HTML5 Canvas

Steve Eulton, Jeff Fulton &

O’REILLY"

Beijing - Cambridge - Farnham - Kdln - Sebastopol - Tokyo
O’Reilly Media, Inc A% i X 5 th At i BR

MR FEAFHRE



EH#EMmE (CIP) #iE

HTMLS Canvas: WAtz G Rshmikit: 55 2 i
W/ () BRI (Fulton, S, (38) & /R (Fulton. J.)
% WA . —wal: BRI, 20141

%é}ﬁi; HTMLS5 Canvas, 2E

ISBN 978-7-5641-4600-9

L@H- ILOFE- O L OBXAPRICHES
— Bkt — e IV. O TP312

o [ g A B A5 0 CIP Bodii % (2013) 35 246056 5

TR E AU ERLA [RPE L
E5: 10-2013-367 =

)'Reilly Media, Inc. and Southeast University Press.

i1\8n. 2013 O’Reilly Media. Inc., the owner of all rights

3B Mol O'Reilly Media,

F ¥ PRl A ko R R BR 2014 3t ¥ Ep RR 69 th RRAR AR 5 AT B RRAAR 4K RO A & —— O Reilly
Media, Inc. 8947,

WA FTAT . AT B @A T, A LT e 2R AAF AR T K R

HTMLS5 Canvas

WAl st A {58 B AN h i i i 5 CGRZENRR)
HOR % T 2R K

Hb k. PEARTPO RS 2 S 4. 210096

Ok AN TEEEH

] fil- . http://www.seupress.com

HL -l . press@seupress.com

El Rl . 3% v ED R A PR 23 )

H A, T8TEEd x 9802k 16 A

H

Efl g 47

i %(: 920 T‘Ji:‘

hie W 2014451 HEE LR

Efl e 201446 1 HES 1 IR EN I

15 ‘5. ISBN 978-7-5641-4600-9

yics ffir: 96.00 5t ()

ACph S 2 AT EV A R AL, 15 FLA R . BiE (fF ). 025-83791830

Y.

>




Preface

Introduction to the Second Edition

In the past two years, since the release of this book, usage of the HTML5 Canvas has
grown by leaps and bounds. The original edition of this book was one of the first pub-
lications dedicated to the Canvas. While we were proud to get out of the gate fast, it also
meant that we had to do a lot of research and exploration of our own. Back in 2011,
there were only a handful of examples of HTML5 Canvas applications, and still fewer
tutorials. In 2013, the landscape has changed. There are many resources to choose from
regarding the HTML5 Canvas, from frameworks and APIs to dedicated websites and
books. To create this second edition, we took a hard look at what worked and what did
not work the first time around. The following sections describe some of the exciting
changes and updates that you can look forward to within these pages.

First Edition Updates

Most of the content from the first edition of this book remains intact. It remains because
this book is geared towards a wide range of developers, from those who have never seen
a Canvas to those who want to learn some intermediate-to-advanced ways to make use
of the Canvas.

Every chapter has been revised with updated code and optimizations, as well as updates
to address browser compatibility and other issues that have arisen over the past two
years. A few parts have been removed. Some of the redundant code listings have been
moved to the source distribution to make the book easier to read. We have also replaced
parts of Chapter 4 with more, shorter demos, and we’ve completely rewritten Chap-
ter 10 to remove the discussion of Phonegap because similar content is now widely
available.

We have also added a ton of new content that we believe will help take your Canvas
applications to the next level. This includes the following:




o A new animated Hello World application

« A discussion of accessibility and the sub-dom concept

o Multiple methods to clear the Canvas

« Finding points in the current path

o Drawing focus rings

 Animating gradients with text

« Using pixel data to detect collisions

« Five new examples that focus on using Box2Dweb for physics-based animations
» Using getUserMedia() to capture video on the Canvas

» Making use of the new Web Audio API

o A* path finding and animation

« Coarse and fine tile-based scrolling

« Development of mobile web (iOS) full-screen, scaled applications

» A new game named Retro Blaster Touch

o A new drag-and-drop example

« A discussion of building your own Canvas application framework
« A short tutorial for building an HTML5 application for Windows 8

What You Need to Run the Examples in the Book

The best part about the programming HTML5 Canvas is that the barrier to entry is very
low. All you need is a modern web browser and a text editor.

As far as compatible browsers go, we suggest that you download and use the latest
version of the following web browsers. The browsers are listed in the order that we
suggest you test them:

o Chrome

o Safari

o Firefox

« Internet Explorer (version 10)

e Opera
Every example in this book was tested with Google Chrome, Safari, and Firefox. While

we made every attempt to ensure that these examples worked across as many browsers
as possible, we suggest that you use Google Chrome or Safari for the best results.
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What You Need to Know

It would be good if you knew your way around programming in some kind of modern
language like C, C++, C#, ActionScript 2, ActionScript 3, Java, or JavaScript. However,
we will introduce the Canvas in the first chapter in a way that should ease you into web
programming at the same time.

For Flash developers
JavaScript and ActionScript 1 are essentially the same language. While Adobe took
some liberties with ActionScript 2, you should be very comfortable with JavaScript.
If you have experience with only ActionScript 3, JavaScript might feel like a step
backwards.

For Silverlight/C# developers
Take a deep breath, and think about a time before ASPNET/C# when you might
have had to develop web apps in VBScript. Keep your mind there, because that is
just about the same space you are about to enter.

How This Book Is Organized

This book is organized into 11 chapters. All the chapters in the second edition have been
updated, revised, and expanded. The first four chapters step you through the HTML
Canvas API by example. The topics covered include text, images, and drawing. These
chapters contain a few finished apps, but for the most part consist of demos designed
to show you the facets of the Canvas API. The next six chapters build upon the Canvas
API by expanding the scope of the examples to application length. In these chapters, we
discuss math and physics applications, video, audio and games, and mobile. The final
chapters introduce a few experimental areas: 3D, multiplayer, Windows 8, and a Canvas
object model.

What you won't get in this book is a simple run-down and retelling of the published
W3C Canvas API. While we cover portions of the API in detail, some of it is not ap-
plicable to games. However, if you want to explore the API further, you can find it at
this site (http://dev.w3.org/html5/2dcontext).

Instead, we want to bring to light the ways the Canvas can be used to create animation,
games, and entertainment applications for the Web and mobile web.

Conventions Used in This Book

The following typographical conventions are used in this book:

Italic
Indicates new terms, URLs, email addresses, filenames, and file extensions.
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Constant width
Used for program listings, as well as within paragraphs to refer to program elements
such as variable or function names, databases, data types, environment variables,
statements, and keywords.

Constant width bold
Shows commands or other text that should be typed literally by the user.

Constant width italic
Shows text that should be replaced with user-supplied values or by values deter-
mined by context.

oA
S This icon signifies a tip, suggestion, or general note.
LN

N
W4,

-
Using Code Examples

This book is here to help you get your job done. In general, if this book includes code
examples, you may use the code in your programs and documentation. You do not need
to contact us for permission unless you're reproducing a significant portion of the code.
For example, writing a program that uses several chunks of code from this book does
not require permission. Selling or distributing a CD-ROM of examples from O'Reilly
books does require permission. Answering a question by citing this book and quoting
example code does not require permission. Incorporating a significant amount of ex-
ample code from this book into your product’s documentation does require permission.

This icon indicates a warning or caution.

We appreciate, but do not require, attribution. An attribution usually includes the title,
author, publisher, and ISBN. For example: “HTML5 Canvas, Second Edition by Steve
Fulton and Jeff Fulton (O'Reilly). Copyright 2013 8bitrocket Studios,
978-1-449-33498-77

If you feel your use of code examples falls outside fair use or the permission given above,
feel free to contact us at permissions@oreilly.com.
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Safari® Books Online

ey Safari Books Online (www.safaribooksonline.com) is an on-demand
Safa rl digital library that delivers expert content in both book and video
BooksOnline £ from the world’s leading authors in technology and business.

Technology professionals, software developers, web designers, and business and crea-
tive professionals use Safari Books Online as their primary resource for research, prob-
lem solving, learning, and certification training.

Safari Books Online offers a range of product mixes and pricing programs for organi-
zations, government agencies, and individuals. Subscribers have access to thousands of
books, training videos, and prepublication manuscripts in one fully searchable database
from publishers like O’Reilly Media, Prentice Hall Professional, Addison-Wesley Pro-
fessional, Microsoft Press, Sams, Que, Peachpit Press, Focal Press, Cisco Press, John
Wiley & Sons, Syngress, Morgan Kaufmann, IBM Redbooks, Packt, Adobe Press, FT
Press, Apress, Manning, New Riders, McGraw-Hill, Jones & Bartlett, Course Technol-
ogy, and dozens more. For more information about Safari Books Online, please visit us
online.

How to Contact Us

Please address comments and questions concerning this book to the publisher:

O’Reilly Media, Inc.

1005 Gravenstein Highway North

Sebastopol, CA 95472

800-998-9938 (in the United States or Canada)
707-829-0515 (international or local)
707-829-0104 (fax)

We have a web page for this book, where we list errata, examples, and any additional
information. You can access this page at http://oreil.ly/html5-canvas-2edition.

To comment or ask technical questions about this book, send email to bookques
tions@oreilly.com.

For more information about our books, courses, conferences, and news, see our website
at http://www.oreilly.com.

Find us on Facebook: http://facebook.com/oreilly
Follow us on Twitter: http://twitter.com/oreillymedia

Watch us on YouTube: http://www.youtube.com/oreillymedia
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