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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:

XV



o A new animated Hello World application

o A discussion of accessibility and the sub-dom concept

o Multiple methods to clear the Canvas

o Finding points in the current path

 Drawing focus rings

 Animating gradients with text

« Using pixel data to detect collisions

o 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

o Coarse and fine tile-based scrolling

o Development of mobile web (iOS) full-screen, scaled applications
A new game named Retro Blaster Touch

o A new drag-and-drop example

o A discussion of building your own Canvas application framework

o A short tutorial for building an HTMLS5 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
« Firefox
o Internet Explorer (version 10)
o 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 ASP.NET/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.

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:

Ttalic
Indicates new terms, URLs, email addresses, filenames, and file extensions.
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http://dev.w3.org/html5/2dcontext
http://dev.w3.org/html5/2dcontext

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.
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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 signifies a tip, suggestion, or general note.

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,
978-1-449-33498-7”

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

Safari Books Online (www.safaribooksonline.com) is an on-demand
Safa rL digital library that delivers expert content in both book and video
Bocksonline  form 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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CHAPTER 1
Introduction to HTML5 Canvas

HTMLS is the current iteration of HTML, the HyperText Markup Language. HTML
was first standardized in 1993, and it was the fuel that ignited the World Wide Web.
HTML is a way to define the contents of a web page using tags that appear within pointy
brackets (< >).

HTML5 Canvas is an immediate mode bitmapped area of the screen that can be ma-
nipulated with JavaScript. Immediate mode refers to the way the canvas renders pixels
on the screen. HTML5 Canvas completely redraws the bitmapped screen on every frame
by using Canvas API calls from JavaScript. As a programmer, your job is to set up the
screen display before each frame is rendered so that the correct pixels will be shown.

This makes HTML5 Canvas very different from Flash, Silverlight, or SVG, which operate
in retained mode. In this mode, a display list of objects is kept by the graphics renderer,
and objects are displayed on the screen according to attributes set in code (that is, the
x position, y position, and alpha transparency of an object). This keeps the programmer
away from low-level operations but gives her less control over the final rendering of the
bitmapped screen.

The basic HTML5 Canvas API includes a 2D context that allows a programmer to draw
various shapes, render text, and display images directly onto a defined area of the
browser window. You can apply colors; rotations; gradient fills; alpha transparencies;
pixel manipulations; and various types of lines, curves, boxes, and fills to augment the
shapes, text, and images you place onto the canvas.

In itself, the HTML5 Canvas 2D context is a display API used to render graphics on a
bitmapped area, but there is very little in that context to create applications using the
technology. By adding cross-browser-compatible JavaScript functionality for keyboard
and mouse inputs, timer intervals, events, objects, classes, sound, math functions, and
so on, you can learn to take HTML5 Canvas and create stunning animations, applica-
tions, and games.




Here’s where this book comes in. We are going to break down the Canvas API into
digestible parts and then put it back together, demonstrating how to use it to create
applications. Many of the techniques you will learn in this book have been tried and
used successfully on other platforms, and now we are applying them to this exciting
new technology.

Browser Support for HTML5 Canvas

With the exception of Internet Explorer 8, HTML5 Canvas is supported in some way
by most modern web browsers, with specific feature support growing on an almost daily
basis. The best support seems to be from Google Chrome, followed closely by Safari,
Internet Explorer 10, Firefox, and Opera. We will utilize a JavaScript library named
modernizr.js that will help us figure out which browsers support which Canvas features.

What Is HTML5?

Recently the definition of HTML5 has undergone a transition. When we wrote the first
edition of this book in 2010, the W3C HTML5 specification was a distinct unit that
covered a finite set of functionality. This included things like new HTML mark-up,
<video>, <audio>, and <canvas> tags. However, in the past year, that definition has
changed.

So, what is HTML5 now? The W3C HTML5 FAQ says this about HTML5:

HTMLS5 is an open platform developed under royalty free licensing terms. People use the
term HTML5 in two ways:

o to refer to a set of technologies that together form the future Open Web Platform.
These technologies include HTML5 specification, CSS3, SVG, MathML, Geoloca-
tion, XmlHttpRequest, Context 2D, Web Fonts (WOFF) and others. The boundary
of this set of technologies is informal and changes over time.

o to refer to the HTMLS5 specification, which is, of course, also part of the Open Web
Platform.

What we have learned through conversations and project work in the past few months
is that, to the common person who does not follow this closely (or more likely, the
common customer who needs something done right away), it’s all HTML5, and
therefore when someone says “HTML5,” they are actually referring to the “Open Web
Platform.”

The one thing we are certain about regarding this “Open Web Platform” is that the one
technology that was definitely left off the invite list was Adobe Flash.
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So what is HTML5? In a nutshell, it is “not Flash” (and other like technologies), and
HTML5 Canvas is the technology that has the best capability of replacing Flash func-
tionality on the web and mobile web. This book will teach you how to get started.

The Basic HTML5 Page

Before we get to Canvas, we need to talk a bit about the HTML5 standards that we will
be using to create our web pages.

HTML is the standard language used to construct pages on the World Wide Web. We
will not spend much time on HTML, but it does form the basis of <canvas>, so we
cannot skip it entirely.

A basic HTML page is divided into sections, commonly <head> and <body>. The new
HTMLS5 specification adds a few new sections, such as <nav>, <article>, <header>,
and <footers.

The <head> tag usually contains information that will be used by the HTML <body>
tags to create the HTML page. It is a standard convention to put JavaScript functions
in the <head>, as you will see later when we discuss the <canvas> tag. There might be
reasons to put some JavaScript in the <body>, but we will make every attempt to keep
things simple by having all JavaScript in the <head>.

Basic HTML for a page might look like Example 1-1.
Example 1-1. A basic HTML page

<!doctype html>

<html lang="en">

<head>

<meta charset="UTF-8">

<title>CH1EX1: Basic Hello World HTML Page</title>
</head>

<body>

Hello World!

</body>

</html>

<!doctype html>

This tag informs the web browser to render the page in standards mode. According to
the HTML5 spec from W3C, this is required for HTML5 documents. This tag simplified
a long history of oddities when it came to rendering HTML in different browsers. This
should always be the first line of HTML in a document.
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<html lang="en">

This is the <html> tag with the language referenced: for example, "en" = English. Some
of the more common language values are:

Chinese: lang = "zh"
French: lang = "fr"
German: lang = "de"
Italian: lang = "it"
Japanese: lang = "ja"
Korean: lang = "ko"
Polish: lang = "pl"
Russian: lang = "ru
Spanish (Castilian): lang = "es"

<meta charset="UTF-8">

This tag tells the web browser which character-encoding method to use for the page.
Unless you know what youre doing, there is no need to change it. This is a required
element for HTML5 pages.

<title>...</title>

This is the title that will be displayed in the browser window for the HTML page. This
is a very important tag, because it is one of the main pieces of information a search
engine uses to catalog the content on the HTML page.

A Simple HTML5 Page

Now let’s look at this page in a web browser. (This would be a great time to get your
tools together to start developing code.) Open your chosen text editor, and get ready to
use your preferred web browser: Safari, Firefox, Opera, Chrome, or IE.

1. In your text editor, type in the code from Example 1-1.
2. Save the code as CHIEX1.html in a directory of your choosing.

3. Under the File menu in Chrome, Safari, or Firefox, you should find the option Open
File. Click that selection. You should then see a box to open a file. (On Windows
using Chrome, you might need to press Ctrl+O to open a file.)

4. Locate the CHI1EX]I.html that you just created.
5. Click Open.

You should see something similar to Figure 1-1.
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Hello World!

Figure 1-1. HTML Hello World!

Basic HTML We Will Use in This Book

Many HTML tags can be used to create an HTML page. In past versions of HTML, tags
that specifically instructed the web browser on how to render the HTML page (for
example, <font>and <center>) were very popular. However, as browser standards have
become more restrictive in the past decade, those types of tags have been pushed aside,
and the use of CSS (Cascading Style Sheets) has been adopted as the primary way to
style HTML content. Because this book is not about creating HTML pages (that is, pages
that don’t have Canvas in them), we are not going to discuss the inner workings of CSS.

We will focus on only two of the most basic HTML tags: <div> and <canvas>.

<div>

This is the main HTML tag that we will use in this book. We will use it to position
<canvas> on the HTML page.

Example 1-2 uses a <div> tag to position the words “Hello World!” on the screen, as
shown in Figure 1-2.
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Figure 1-2. HTML5 Hello World! with a <div>

Example 1-2. HTML5 Hello World!

<!doctype html>

<html lang="en">

<head>

<meta charset="UTF-8">

<title>CH1EX2: Hello World HTML Page With A DIV </title>
</head>

<body>

<div style="position: absolute; top: 50px; left: 50px;"s
Hello World!

</div>

</body>

</html>

The style="position: absolute; top: 50px; left: 50px;" code is an example of
inline CSS in an HTML page. It tells the browser to render the content at the absolute
position of 50 pixels from the top of the page and 50 pixels from the left of the page.

This <div> might position the Canvas in the web browser, but it will
not help us when we try to capture mouse clicks on the Canvas. In

Chapter 5, we will discuss a way to both position the Canvas and capture
mouse clicks in the correct locations.
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<canvas>

Our work with <canvas> will benefit from usi