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How to Use This Visual Blueprint Book

Whom This Book Is For

This book is for advanced computer users who want to
take their knowledge of HTML to the next level.

The Conventions in This Book
@© Steps

This book uses a step-by-step format to guide you easily
through each task. Numbered steps are actions you must
do; bulleted steps clarify a point, step, or optional
feature; and indented steps give you the result.

© Notes

Notes give additional information — special conditions
that may occur during an operation, a situation that you
want to avoid, or a cross-reference to a related area of
the book.

© Icons and Buttons

Icons and buttons show you exactly what you need to
click to perform a step.

@ Extra or Apply It

An Extra section provides additional information about
the preceding task — insider information and tips for
ease and efficiency. An Apply It section takes the code
from the preceding task one step further and allows you
to take full advantage of it.

© Bold

Bold type shows text or numbers that you must type.
@ Italics

Italic type introduces and defines a new term.
@ Courier Font

Courier font indicates the use of scripting language
code such as statements, operators, or functions, and
code such as objects, methods, or properties.

from the user using an infobar. An infobar is a suble slide-
down prompt that appears underneath the URL bar and asks
the user a question. The user must grant permission for
your web app to use the APL; otherwise, all other desktop
notification calls will be ignored.

This ensures that the user actually wants the desktop
notification feature active, avoiding the problems
associated with rampant abuse of unwanted pop-up
windows in the late 1990s and early 2000s.

n() method at
1() only on a
use jQuery to

Although you can call the ck
any time, you can call requ
click event performed by tl
easily leverage such an event:

Before you can display a Desktop Nqications APT
pop-up window in Chrome, you musy request permission &

n requestPermission() ;
1
) else ¢
$(*divéconfigure-notify’)
1
The checkpermission () call returns 1 if the user has
not made a decision about access, 0 if permission is
granted, and 2 if permission is denied. To provide a good
user interface, remove the conf igure-noti fy object
if the Desktop Notifications AP is not supported or if
checkpernission!() returns anything but 1.

remove () ;

@ Open an HTMLS or JavaScript file that
uses the jQuery library.

@ Type var notifyAPI = window.
webkitNotifications; to access the API
with a shorter variable name.

© Type if ( typeof notifyAPI == ‘object’
8& notifyAPI.checkPermission() == 1

Request User Permission to Display Desktop Notifications

){ yelse { ).
@ Type <div id="configure-notify'><span
class=fake-link'>Click here</span> to

configure desktop notification
messages.</div>.

Y99

Note: Create a £ake-1ink class to make this
<span> tag look like a normal hyperlink.

© Type $(‘divitconfigure-notify span’).
click(function() { notifyAPI.
requestPermission(); }); to request
permissions when the span is clicked.

O Type $(‘divitconfigure-notify’).
remove(); to remove the request
permission message when access is
granted or denied.

@ save your file. & )

© Open your HTML file in Google e Sl e a u|

Chrome. -
€ 1

HTMLE.nrRAY.

© Click the link that will pull up your
desktop notification permission
request.

An infobar appears and asks if you
want to allow or deny desktop
notifications.

Note: If the user simply closes the infobar,
checkPermission () will continue to

return 1 because no decij been
made.

€D Click Allow.

Note: Users can revoke permpsions in

Chrome’s preferences: Click B -
Preferences = Under the Hood > Privacy -
Content Settings > Notification - Manage
Exceptions.

‘ o
€ Reload the page. ‘

In this example, the configure request
is gone.

Note: Reloading is required because of how
the sample code flows. Unfortunately, in
this version of the Desktop Notifications
APIL there is no event that fires after the
user clicks Allow.

You can easily show the user what the current setting is
by changing your logic slightly. In the sample code, you
would split the typeof notifyAPIand notifyAPT.
n.0) tests, so if the former is true and
qual to 1, you can override the <div
It notify' > block to display the status;
otherwise, you can remove the link as the API is
unavailable.

Example )
if ( typeof
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TML, or Hypertext Markup Language, is a programming language designed, documented, and maintained by the World
Wide Web Consortium (W3C). A markup language is a programming language that uses special tags to embed words

and commands in and around regular text.

HTMLS5 is the latest version of HTML available today for the World Wide Web. It is a new specification that builds on
the previous HTML 4.01 and XHTML 1.1 specifications, providing you with the tools that you need to produce the next

generation of websites.

As a whole, HTMLS5 also relies on other technologies, such as Cascading Style Sheets version 3 (CSS3) and JavaScript as the
magic to make websites really pop and move. So much do these three disciplines complement each other that they all fall

under the “HTML5” banner.

HTML: The Living Standard

The W3C was in charge of HTML since its inception in 1994, but
by 2004, the W3C had become complacent in developing the
next generation of the language. In response, a new
organization called the Web Hypertext Application Technology
Working Group (WHATWG) was founded by industry affiliates to
direct the future of HTML.

By April 2007, WHATWG published a working draft of HTML5 to
the W3C and began promoting it to web browser vendors.
Today, that working draft has been renamed to “HTML: The
Living Standard” and the term HTML5 refers to a snapshot of
that standard. Because WHATWG is a community-driven body,

the process is completely open to define the future of the
HTML living standard.

HTML5 in the media has actually grown to include features that
are not directly controlled by the W3C HTML5 or WHATWG HTML
specifications but by web browser vendors. As such, one HTML5
browser may add a new HTML5-like feature or API, thus
appearing to enhance the specification to the public. Google’s
Notification API is an example of this.

Until these rogue features are merged with WHATWG's
standards, they tend not to be implemented on competing
HTML5 web browsers, and support remains limited.

Audience

This book is written for web developers who already have
experience with HTML 4.01 or earlier, JavaScript, and CSS. If
you are a developer who has previously created websites with
images, hyperlinks, and tables and want to move on to the
next level, this book is for you.

There has been a lot of talk about HTML5 in the technology
press: New web browsers, web applications, and mobile devices
have already started producing new and creative sites,
applications, animations, videos, and interfaces with HTML5.
Now it is your turn.

New Features of HTML5

The actual list of features currently defined in the HTML5 scope
is always changing. This is because HTML5 is still technically
an “experimental technology,” and even in mid-2011, it is
reported that its standard will not be finalized until 2014. This
book covers the most stable and anticipated features of HTML5,
but by the time you read this, there may be even more to
discover online.

The Semantic Layout

A new group of HTML tags enables you to build your web page
using a semantic layout. This means that logically grouped
sections of your page can have equally logical HTML tags. For
example, web page headers and footers can be wrapped in
<header> and <footer> tags; navigational toolbars can use
<nav> tags; large sections are enclosed in <section>; and
actual content is written within <article> tags.

Producing a web page in this way will make understanding the
source code easier for you and easier for automated programs
to parse.

The semantic layout is described in Chapter 2, “Getting Started
with HTML5 Page Layout.”
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New User Interface Tags

HTMLS5 introduces a few new user interface (UI) tags that you
can use to make browsing your website a richer experience.
New features include <mark> for highlighting, <figure> and
<figcaption> for providing new details to images, and
<meter> and <progress> to display a static and moving
progress bar.

WHATWG has also used this opportunity to deprecate older
HTML tags that have become obsolete or are simply better
implemented in CSS. Tags such as <center>, <font>,
<frame>, <strike>, <tt>, and <u> are now ignored.

All new and removed tags are summarized later in this chapter.
You can learn how to use the new tags in Chapter 3, “Using
New HTML5 User Interface Tags and Attributes.”

New CSS3 Visual Enhancements

CSS enables you to customize any HTML element’s dimension,
color, font, text, image, alignment, and layout. For CSS3, there
are easier ways to locate and isolate individual tags to apply
these custom styles in your website. You can even create
interesting 2D and 3D transformations, transitions, and
animations.

The new CSS3 visual enhancements are showcased in Chapters 4,
“Styling with €SS3,” and 5, “Enhancing Your Web Page Visually
with €SS3.”

Flexible Box Model and Multi-Column Layout

There are two new ways to create tablelike layouts in CSS3 and
HTML5. The Flexible Box Model allows you to organize web
page data into multiple rows or columns within a new
display: box object. The multi-column layout allows you to
structure data into multiple columns of variable height and
width.

These new methods are demonstrated in Chapter 6, “Creating
Boxes and Columns with CSS3.”

Intelligent Form Inputs

Form input fields enable your users to submit data back to
your website. Because some fields must accept only specific
formats — such as numbers and dashes for telephone
numbers — in HTML 4.01 and earlier, you had to sanitize
data inputs in JavaScript or with web server code. In HTML5,
you can now instruct the web browser to restrict input fields
to specific formats.

For example, you can enforce numbers only, number ranges,
dates, email addresses, and URLs. You can even specify custom
pattern-matching rules for obscure format restrictions.

The intelligent form inputs are explained in Chapter 7,
“Creating HTML5 Form Inputs.”

jQuery, Browser Events, and Custom Data Attributes

JavaScript is the scripting language that can be leveraged on
any modern web browser. In HTML5, you can alter web browser
events, use custom data attributes, and dynamically hide and
display entire sections of HTML code, all to produce a dynamic
user experience.

jQuery is particularly well suited for simplifying the flow of
HTML5 events and custom data attributes within JavaScript, as
JavaScript code can be fickle depending on the web browser.

The jQuery library, new events, and custom data attributes are
itemized in Chapter 8, “Using jQuery with HTML5.”

The Chrome Inspector

The Chrome Inspector is a debugger built right into the Google
Chrome web browser. It enables you to examine and
manipulate HTML, CSS, and JavaScript code in real time, and
you can even audit your website for network and resource
activity. This is an incredibly useful tool for anyone who wants
to master HTML5.

The Chrome Inspector is delineated in Chapter 9, “Inspecting
and Debugging Your Website.”

Canvas Graphics

The Canvas API gives you complete control over every pixel,
color, animation, and user interaction with the web browser; it
is literally a blank canvas to create anything. Effectively, the
Canvas API was designed to compete directly against Adobe
Flash, providing all logic within the trusted and open confines
of JavaScript. Several mobile platform companies have publicly
embraced HTML5 and its Canvas API as a 100% replacement of
Flash.

Although the Canvas API is restricted to 2D graphics and
plotting, HTML5 does have an experimental specification called
WebGL that can generate enhanced 3D graphics within your
web browser.

The Canvas API is illustrated in Chapter 10, “Drawing with the

HTML5 Canvas.”
continued )
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Built-in Audio/Video Support

Whereas the Canvas API replaces Flash drawing and animations,
the new audio and video support built into HTML5 replaces
Flash movies and multimedia.

Although different HTML5 web browsers support different file
encoding formats — or codecs — you can easily produce
content and convert it into the necessary formats to reach the
widest-possible HTML5 audience.

The built-in audio and video tags are presented in Chapter 11,
“Adding HTML5 Multimedia.”

Drag-and-Drop Events

Using a combination of HTML5 events, JavaScript, and CSS, you
can interact with the user in ways only experienced directly on
the desktop. With a drag-and-drop interface, you can allow
your users to use their mouse or touchscreen to visually
interact with your website in creative new ways.

Ultimately, by combining drag-and-drop events, audio, video,
and the Canvas API, you have everything you need to create
HTML5 web applications and games!

A drag-and-drop example is outlined in Chapter 12, “Using
Drag and Drop in HTML5.”

Storage Databases

For years, cookies have been used as a medium to store
information on the user’s web browser. Because a cookie
consists of only simple key/value data chunks, web developers
have had to utilize clever techniques so that they could handle
more complex data structures. Although HTML5 reimplements
cookies as the Web Storage API, it goes the next step by
introducing the Web SQL and IndexedDB APIs as relational
databases.

The various storage databases are explored in Chapter 13,
“Storing Data Using a Client-Side Database.”

Offline Detection and Synchronization

No longer do you need to actually be connected online in order
to use a website. HTML5 now provides you with the ability to
produce a web application that can detect whether it is
connected online and, if not, instruct the web browser to
retrieve your website from its internal application cache.

When the user comes back online, all data that is new on the
cache can be automatically uploaded and resynchronized with
your web server software. This effectively produces the illusion
that your web application is always available, regardless of
whether the Internet itself is or not.

Offline detection and synchronization is covered in Chapter 14,
“Providing Offline Access to Web Applications.”

Geolocation

Because so many smartphones have HTML5 mobile web
browsers built in, you can leverage the Geolocation API and
provide information and guidance based on the user’s physical
location.

This information can easily be tied to other third-party
services, such as Google Maps, to provide an instant overhead
map of the surrounding streets and buildings.

Coverage of the Geolocation API is located in Chapter 15,
“Using Geolocation.”

Web Workers

JavaScript by its nature is a synchronous, single-threaded
environment. This means only one script can run at a time on
your website. Web Workers are a new way to create multiple
threads of the JavaScript runtime environment, all running as
separate scripts, asynchronously in your website. Each thread
has the capability to send messages to the others within the
JavaScript stack, enabling you to offload a CPU-intensive
process in the background but leave the UI free and
responsive.

JavaScript Web Workers are discussed in Chapter 16, “Running
Secondary JavaScript Threads Using Web Workers.”

WebSockets

WebSockets are designed to be low-level, persistent
communication channels between a web browser and web
server. Whereas Ajax is a technology that hacks together an
asynchronous XML request to the web server over the HTTP
protocol, WebSockets are designed to be more efficient, using
their own dedicated channel and protocol.

The WebSockets API is explained in Chapter 17,
“Communicating with WebSockets.”
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Notifications

The Notifications API enables you to pop up subtle display
notification messages outside of the web browser itself. This
API was developed by Google for the purpose of displaying new
email notifications from its Gmail service. As such, this API is
available only in WebKit-based browsers, such as Chrome and
Chromium.

Although this may sound ripe for abuse, notifications cannot
appear from a website or web application without the user
first agreeing to receive them. Unlike pop-up windows, which
have plagued the Internet since the 1990s, this feature is
off by default and can be enabled only when requested on

a per-domain basis.

The Notifications API is revealed in Chapter 18, “Displaying
Desktop Notifications.”

Fallbacks and Drawbacks

Just because you have new access to a rich set of tools and
features in HTML5, it does not mean that you need to use
everything everywhere. Furthermore, not every HTML5 web
browser supports every HTML5 specification. Unless you
specifically mandate that your website is HTML5 only, you
should think about users who have not yet upgraded their web
browsers. Will implementing a new HTML5 feature ensure
accessibility to your website for all web browsers? Can you use
a combination of HTML, CSS, and JavaScript to emulate the
feature? If the answer is “no” to either question, you need to
ask yourself if such a feature is appropriate.

Static HTML5 on Older Browsers

Fortunately, earlier HTML standards have instructed web
browsers to ignore HTML tags that they do not understand but
display the text contained within the unknown tag anyway. This
means that content described within <header>...</header>
and <mark>...</mark> tags will still appear to the end user,
but it may appear unformatted and not in context.

For most new HTML5 features described in this book, a fallback
method is available to at least partially display a usable web

page to older web browsers. Assuming your site is
uncomplicated, you can produce a 100%-compliant HTML5 web
page that renders basically the same on non-HTML5 web
browsers.

Enhanced HTML5 on Older Browsers

A drawback of HTML5's enhanced content is that there is no
easy fallback for non-HTML5 web browsers. In fact, even most
browsers that are partially HTML5 compliant cannot display all
of the same enhanced HTML5 tags exactly as specified by
WHATWG. The end result may be a bit of a mess: Your site may
work with one browser, partially work with another, and
completely fail with a third.

You will need to decide if a new, enhanced HTML5 feature, such
as 3D transition effects, the Canvas API, or HTML5 videos, is
actually worth it. If a user’s browser fails to render an HTML5
video tag, what exactly is lost? What if it is an advertisement
or featured content?

Ideally, all enhanced features of HTML5 will complement your
website but not make the site dependent on them.

The Future of HTML5

Until HTML5 has reached official status, as a standard it is
constantly evolving. Even today, there are several new features
that have been specified by WHATWG that have not been
implemented by any of the HTML5 web browsers. Later in this
chapter, you will learn how to compare web browsers for overall
HTML5 levels of support; even today’s best HTML5 web browser,
Chrome, scores only 288 out of 400 points for overall HTML5
compliance!

New features will be added, just as features on the current
HTML5 docket will be removed. In addition, web browser
developers will continue to provide complementary APIs and

specifications of their own, outside of the W3C, that will be
touted as a new “HTML5” feature.

There are several blogs and tutorial websites that demonstrate
the latest and greatest HTML5 features. You can use this book
as an introduction to the technology, plus the current

incarnation of its supporting specifications, but the following
resources are great for keeping tabs on the latest information:



http://html5.org
file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.whatwg.org/html
file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.html5rocks.com
file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.html5tutorial.net
file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.w3schools.com/html5
file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.w3.org/html/planet
file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.w3.org/html/planet

By mid-2008, the first web browsers built on the new WHATWG HTML5 specification were being released for end users.
The first such web browser was Firefox 3 from the Mozilla Foundation. Actual support was far from the complete HTML5
specs, but it could handle the new Canvas API, some semantic markup tags, and new mouse interaction events. Google
Chrome soon followed in April 2009, and today there are about a half dozen HTML5 web browsers, with Chrome leading the

pack in terms of overall HTML5 compliance.

All HTML5-aware web browsers are fully compatible with earlier HTML specifications. This backward-compatibility helped to
encourage user adoption rates and provided a means for the standard to be tested and grow into the next generation of HTML.

Desktop Web Browsers

Traditional PC desktop and laptop computers typically employ
highly powered CPU chips, a large monitor display, a full-sized
keyboard, and multibutton mouse. This is the environment in
which the desktop web browser was born and where HTML5
flourishes today.

Mozilla Firefox

Firefox emerged from the ashes of the now-defunct Netscape
and Mozilla web browsers in November 2004, providing a viable,
open-source alternative to the then-dominant Internet Explorer
market. After a number of successful releases, Firefox enjoys a
stable 30% market share, second overall of all Internet users.
Firefox uses the Gecko layout engine.

The Mozilla Foundation, the organization behind Firefox, is a
founding member of WHATWG. Firefox is available on the widest
range of operating system platforms, including Windows 2000
and later, Mac 0S X 10.4 and later, and Linux.

Firefox 3 was the first browser to embrace HTML5 and has
always been a strong supporter. Even today’s latest release,
Firefox 4, includes the platform’s best contribution to the
HTML5 bandwagon. It features major Gecko enhancements,
such as a faster JavaScript engine, WebGL 3D support, and
GPU-based hardware acceleration.

Google Chrome

The web browser produced by Google, called Chrome, always has
featured HTML5 support. First released in April 2009, it has

come a long way in a very short period of time. As of June
2011, Chrome is estimated to own 15 to 20% of the browser
market share, and this is still growing. Google Chrome is
available for Windows (XP, Vista, and 7), Mac 0S X, and Linux
operating systems, and it features the WebKit layout engine.

A very close relative to Google Chrome is a web browser called
Chromium because both use the same code base and WebKit
engine. Because Chrome is an open-sourced browser, anyone is
free to build and release it. Chromium is the name assigned to
third-party builds of the browser source, whereas the name
Chrome can be applied only to official Google builds.
Effectively, Chrome and Chromium are the same base code,
the only difference being that Chromium can be customized
and released by individuals — outside of Google’s quality
control — to apply features for specific operating systems

or environments.

Opera

Originally conceived in 1994 as a research project in Norway,
Opera was soon spawned into its current namesake company,
Opera Software ASA. A founding member of WHATWG, Opera
released its first HTML5-aware web browser, Opera 10, in
June 2009.

The Opera 11 layout engine, Presto, features a mixed level of
better-yet-worse HTML5 support, at least when compared to
other HTML5 web browsers. It handles the new intelligent form
inputs much better than any other browser but is still lacking
when it comes to semantic tags and drag-and-drop support.
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Apple Safari

Apple, the third and final founding member of WHATWG, is a
staunch proponent of HTML5. Part of this stems from the
longstanding dispute with Adobe over Flash support, but part is
from the rich UI capabilities that Apple software is known for.

Apple has invested the most resources into its WebKit layout
engine, first announcing it in 2003 as an open-sourced web
page renderer forked from KHTML, the KDE layout engine. Today,
Apple still oversees its development, but there are many
high-profile contributors, including Google and Nokia.

Safari is the web browser Apple ships on its Mac 0S X desktop
and i0S mobile operating systems, and it is also available for
Windows XP, Vista, and 7. The first version of Safari to support
HTML5 was released as Safari 4. The most recent version, Safari
5, provides improved support for many HTML5 features.

Microsoft Internet Explorer

Internet Explorer, once the top web browser in terms of
innovation and market penetration, has fallen steadily since its
peak of a 90% market share in early 2006. Internet Explorer 6,
7, and 8 are still used today by many legacy Internet users, but
the level of HTML5 support is poor at best. Overall market share
in mid-2011 hovers around 38%, its earlier share first eaten
away by Firefox and then by Chrome.

To counter this trend, Microsoft released its first web browser
to tout HTML5 compatibility, Internet Explorer 9, in March
2011. It uses an enhanced Trident layout engine to provide
Microsoft's first foray into HTML5. Early results are impressive,
with integrated CPU and GPU support and other significant
speed improvements; Microsoft is clearly attempting to assert
Internet Explorer 9 as the top HTML5 web-browsing experience.

Internet Explorer 9 is available only for the Windows Vista,
Windows 7, and Windows Server 2008 platforms. It is not
available for Windows users who are still running older
operating systems, such as XP and Server 2003.

Mobile Web Browsers

Mobile computers — available as smartphones, netbooks,
tablets, and other ultracompact PCs — have experienced
significant growth over the past few years. These are devices
with lower-powered CPUs, smaller displays, a thumb-sized
keyboard (or none at all), a touchscreen or trackpad, and
cellular connectivity. These devices have special web browsers
designed for these limitations, yet many offer some of the best
level of HTML5 support available.

Many desktop web browser vendors have produced mobile
versions of their platforms, featuring the same HTML5 layout
engine. WebKit powers Google Android and Apple Safari (for the
iPhone, iPad, and iPod touch) browsers, Presto for Opera Mobile,
Nintendo Wii, and Nintendo DSi, and Gecko for Firefox Mobile.

Of note is Trident for Windows Phone 7. This layout engine is
not the same version featured in Internet Explorer 9 but rather
an earlier version closely based on Internet Explorer 6. As such,
Windows Phone 7 offers one of the poorest mobile HTML5
browsing experiences among smartphones.

Finally, there are also vendors that compete only in the mobile
browser market. This includes the RIM BlackBerry devices,
whose recent versions feature the BOLT web browser, and the
HP WebOS browser. Both of these companies use the WebKit
layout engine on their smartphones and tablets.

The Best Overall Support?

If you are noticing a trend here with WebKit, you are not alone.
WebKit overall today provides the best level of HTML5 support
and is the most widely adopted layout engine, thanks to its
open-source license. Ultimately, all WebKit-based browsers can
be treated roughly as equal in terms of HTML5 support;

however, WebKit itself is under constant, independent
development. Newer versions of WebKit browsers will feature a
more recent version of the engine, and each WebKit release
brings us one step closer to HTML5 nirvana.




It is important to note that HTML5 implies a transitional period between HTML 4.01 and the new standard. Furthermore,
even HTML5-aware web browsers do not support the HTML5 specification perfectly. This means that you need to provide
some sort of backward compatibility with all HTML5 features you use, providing that you do not want to alienate your users

based on their choice of web browser.

This book stresses backward compatibility wherever possible. However, you should discourage your users from using
outdated web browsers so that you can avoid these types of compatibility issues. You will learn how to best use an HTML5

tag and how to safely implement its HTML 4 fallback.

Mixing HTML Standards and Web Browsers

A single web page can follow only a single HTML standard. In
other words, mixing standards on a single page is not possible;
you must decide if a page is HTML 4, HTML5, or based on some
other markup language. This instructs the web browser on
which etymology to use and how to interpret your web page.

HTML 4 on HTML5 Web Browsers

It is safe to assume that all HTML5 web browsers will honor
HTML 4 websites, but only if the appropriate HTML 4 document
type declaration is found. This maintains backward
compatibility with the vast majority of websites on the
Internet.

The HTML 4 declaration instructs the web browser to run in
HTML 4 standards mode, thus rendering the older standard
correctly. An example of an HTML 4 document type declaration is

<!doctype html public "-//W3C//DTD HTML 4.01//EN"
"http://www.w3.org/TR/html4d/strict.dtd">

HTML5 on HTML5 Web Browsers

When an HTML5 web browser encounters the HTML5 document
type declaration, new features and APIs are automatically
activated in the browser and made available for that website.
However, because not all browsers are created equal, a subset
of HTML5 tags may not be implemented in certain browsers.
Effectively, the browser needs to fall back to HTML 4
compatibility when it encounters an HTML5 feature that it does
not understand.

An example of an HTML5 document type declaration is simply

<!doctype html>

Following is a list of the latest HTML5 web browsers, as of
mid-2011, and their current state of HTML5 support. Note that
there are some HTML5 specifications that are not supported by
any of these browsers, specifically video subtitle support, and
the Microdata, FileWriter, and Device APIs.

Google Chrome

Google Chrome, as of milestone version 14, provides one of the
best levels of HTML5 support available. For multimedia support,
it does understand 0gg Theora and WebM encoded videos;
however, MPEG-4 and H.264 are to be removed due to patent
restrictions.

It does not yet understand some new tags such as <ruby>,
<time>, and <command>, all of which it silently ignores.

In forms, Chrome is behind in adopting some intelligent form
inputs, such as the color, date, datetime, datetime-
local, month, week, and time input types; for these, it falls
back to the generic <input type=text> behavior. It silently
ignores the <fieldset>, <datalist>, and <keygen> form
elements.

Chrome cannot yet handle the new seamless <iframe>
attribute, instead falling back to the HTML 4.01 specification
for <iframe>.
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Mozilla Firefox

Mozilla Firefox has better HTML5 support as of its 5.0 release
than the previous 3.6 or 4.0 builds but still places second
overall in terms of support. For multimedia, it cannot decode
MPEG-4 or H.284 formats, but it can handle Ogg Theora and
WebM videos. It also lacks AAC and MP3 audio decoding
support, but it does handle PCM and Ogg Vorbis correctly.

Furthermore, Firefox does not yet understand some new tags
such as <ruby>, <time>, <details>, and <command>, all
of which it ignores.

In forms, Firefox 5 does not yet handle new inputs, such as the
color, date, datetime, datetime-local, month, week,
time, number, and range input types; for these, it falls back
to the generic <input type=text> behavior. It also ignores
the <keygen>, <progress>, and <meter> form elements.

It cannot yet handle the new seamless or sandboxed
<iframe> attributes, instead falling back to the HTML 4.01
specification. Finally, there is no support for the WebGL API.

Apple Safari

Apple Safari, as of version 5.1, offers overall very good HTML5
support, but it too is not perfect. There is great support for
QuickTime multimedia video and audio, which supports H.264,
MP3, and AAC, with Ogg Vorbis and Theora plus WebM
supported with a QuickTime plug-in.

It also does not yet understand some new tags such as
<time>, <details>, and <command>, all of which it
ignores.

There is good support for the new intelligent input types.
However, the color, date, and time-based types are not yet fully
supported. Most of these attributes do work, but there is still
incomplete support for the <fieldset>, <progress>, and
<meter> form tags.

Safari cannot handle the new seamless <i frame> attribute.
Also, there is no support for the WebGL 3D, FileReader, or
IndexedDB APIs.

Opera

Opera, as of version 11.5, offers fairly good HTML5 support. For
multimedia, it does not support decoding MPEG-4 or H.284
formats, but it can decode 0gg Theora and WebM videos. It also

lacks AAC and MP3 audio decoding support, but it does handle
PCM and 0gg Vorbis correctly.

It has a good understanding of the semantic layout; however, it
does not yet understand some new tags such as <ruby>,
<details>, and <command>, all of which it ignores.

In forms, Opera has the best-available support for the new
input types. Nearly every type specified by the HTML5
specification is supported.

There is no support for the new <i frame> attributes. Finally,
there is no support in JavaScript for the drag-and-drop, session
history, WebGL, FileReader, IndexDB, or WebSocket APIs.

Microsoft Internet Explorer

Microsoft Internet Explorer, as of version 9, is the company’s
first foray into HTML5. Its level of support is not great, but it
is about halfway there. For multimedia, Internet Explorer
cannot understand the Ogg Theora and WebM formats, but it
can decode MPEG-4 with H.264 video. It also lacks Ogg Vorbis
audio decoding support, but it does handle MP3 correctly. Ogg
Vorbis, Theora, and WebM can be added with the help of a
DirectShow filter.

In forms, Internet Explorer cannot handle any of the new
intelligent form input types; everything falls back to the
generic <input type=text>. It also ignores the new
required attribute, along with all new form elements.

There is no support for the new <iframe> attributes. Finally,
there is no support for the drag-and-drop, session history, Web
Applications, WebGL, FileReader, IndexedDB, WebSQL, or Web
Workers APIs.

HTML5 on non-HTML5 Web Browsers

When a non-HTML5 web browser opens your HTML5 web page,
one of three things may happen, depending on the HTML5 tag
used. First, content will appear, but it may be displayed in the
wrong order or in the wrong place. Second, JavaScript-enhanced
features may not work entirely or may produce an error message.
Third, content or features may be missing entirely.

Your job as a web developer is to minimize these potential risks
by coding your HTML5 website with appropriate fallbacks for
non-HTML5 web browsers whenever possible.




As mentioned earlier, the World Wide Web Consortium is the standards body charged with maintaining and developing

markup languages, prior to HTML5, on the Internet.

The Standard Generalized Markup Language (SGML) is a
document structure language that dates back to the mid-1980s.
Its syntax is remarkably flexible, yet its implementation is very
program specific. Every SGML file must begin with formal
declarations — this defines all elements and attributes that can
be used within — followed by the document itself. The
elements and attributes, when found, dictate how the
document text can be marked up to define formatting, layout,
structure, and purpose.

Syntax is controlled by a structure of standalone tags —

with element names and a forward slash, all within angle
brackets — and container tags — which have a starting and
ending element tag, with the forward slash in the latter.
Marked-up text can then be defined within the container tags,
as follows:

<element/>

<element>text</element>

One or more optional attributes can then be added to further
extend an element’s definition. The value itself must use single
or double quotes:

<element key="value"/>

<element key="value">text</element>

Tags can be nested within each other, producing an SGML
document. This format was standardized by the ISO
(International Organization for Standardization) as ISO 8879 in
1986.

HTML is the most commonly used dialect among web browsers
and web servers on the Internet. Effectively, HTML is a
derivative of SGML but with predefined tag names, structure,
and display standards.

HTML Tags

In 1991, Tim Berners-Lee, an engineer at CERN, published an
internal document called “HTML Tags” that used SGML as its
basis point. He took the complicated declaration syntax from
SGML out and predefined a series of element names.

HTML further simplified beyond SGML by removing the forward
slash from standalone tags and relaxed the requirement of
nesting tags properly. Even the quotes for attribute values were
no longer required:

<element>
<element name=value>

<element name=value>text</element>

It was using the tags from the “HTML Tags” document that the
first web browser, NCSA Mosaic, was implemented. Some tags
from this era still exist today, such as <title>, <hl> to
<h6>, <p>, <ul>, <1i>, and <a>; however, the actual
structure of HTML documents was still very loose and not
clearly defined.
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HTML 2.0

In November 1995, HTML 2.0 became the first official
specification of HTML published. This standard provided the
modern structure of <html>, <head>, and <body> tags, plus
new text-formatting tags such as <pre>, <blockquote>,
<b>, <i>, <tt>, <br>, and <hr>. HTML now supported
embedding image files with <img> and submitting data with
<form>. After this release, additional features such as tables,
image maps, and internationalization were added.

HTML 3.0

Never officially adopted, the draft HTML 3.0 specification was
deemed too large and daunting for the two major web browser
vendors of its time, Netscape and Microsoft, to fully implement.
This included many new display features, including tables,
figures, and mathematical formulas.

However, both companies decided to implement their own
proprietary features into their HTML 3.0-compatible web
browsers, such as stylized fonts, colors, backgrounds, and even
an early version of JavaScript. This led to a major disconnect
between the HTML 3.0 draft authors, web browsers, websites,
and users in terms of who produced the best online experience.



HTML (continued)

Introducing HTML5

HTML 3.2

Published in January 1997, HTML 3.2 dropped some complexity
from HTML 3.0 and reconciled many proprietary features onto
common ground. This officially added new stylized attributes
such as bgcolor, text, 1link, and background for
<body>, plus new text-formatting tags such as <center>,
<div>, and <font>. Java applet support was added, but
JavaScript was still not yet sanctioned.

HTML 4.0 and 4.01

Published in December 1997, HTML 4.0 was the first standard
that offered variations: strict, in which tags that were
deprecated from HTML 3.2 and earlier were not allowed;
transitional, in which deprecated tags were allowed; and
frameset, which was like transitional except that the new
<frameset> tag replaced <body>. The frameset allowed for
the web browser’s display area to be subdivided into
independently controlled views, each with their own URL.

Although the overall HTML 4.0 standard was solid, the new
framing features were treated by web developers as an
overcomplicated solution to a nonexistent problem and were
often abused and shunned from use.

HTML 4.01 was released in December 1999 as a minor
clarification update that addressed questions and problems
implementers had about the specification.

ISO HTML

The IS0 officially adopted HTML 4.01 (strict) as ISO 15445 in
2000. The standards published by the ISO span hundreds of
industries and jurisdictions, so acceptance meant that HTML
4.01 was solidified as the de facto standard for all participants
on the World Wide Web.

Very shortly after HTML 4.01 was published, development of
HTML was forked. The Extensible Markup Language (XML)
produced XHTML 1.0. XML, by definition, used the same
structure of markup tags as HTML, except that the element
names were completely open and free and available ad hoc to
custom platform definitions. Effectively, XML documents were
like simplified SGML documents.

First published in January 2000, XHTML moved HTML closer to
its SGML roots but required web developers to use stricter rules
to define their websites.

For example, all element names had to be represented in
lowercase; attribute values had to be properly quoted;
standalone tags had to end in a forward slash (<element/>);
and nested container tags had to be opened and closed in the
correct order. For existing web developers, it was difficult to
give up the freedoms HTML offered, just for the badge of
“XHTML compliance.”

XHTML suffered in its adoption due to incomplete and buggy
implementations of programs attempting to follow its stricter
standard.

As the W3C was promoting “proper XHTML use,” a group of web
browser vendors became concerned that the W3C was not
preparing for the next generation of websites and web
applications. In 2004, these vendors formed WHATWG, an
organization to spearhead the development of HTML5, as
mentioned earlier in the chapter.

HTMLS5 is actually a collection of new technologies that build
upon HTML 4.01. Some extend the elements available to add in
new features; others extend the Document Object Module (DOM)
by adding new JavaScript APIs.

In April 2007, WHATWG presented to the W3C its first HTML5
draft, which the W3C adopted.

Officially, in early 2011, WHATWG decided that the term HTML5
will be the last HTML-based standard to actually have a number
attached. Instead, simply put, HTML should be used to refer to
all standards, including whatever comes afterward. HTML5 is
now, according to both the W3C and WHATWG, simply a
snapshot of “HTML: The Living Standard.”
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H TML5 has introduced several new tags and attributes from the previous HTML 4.01 standard. This was done by
WHATWG to prepare the Internet for the future paradigm of web applications. The new standard includes better page
structure definitions through semantic markup tags, new features such as the Canvas API, multimedia APIs, and new UI
objects, and better text input through customizable text input types.

Some tags and attributes were even changed slightly from HTML 4.01. This was done to better define how they are to be
used in the real world and to make them easier to use.

Note the following tables describe only the changes from HTML 4.01 to HTML5. A more-complete list of HTML5-supported
tags and attributes can be found in Appendix A, “HTML5 Reference.”

New Tag(s) Description

<article>, <aside>, <header>, <footer>, New semantic markup tags to define the flow and structure of a web

<nav>, <section> page.

<audio>, <video> New multimedia tags to embed audio and video resources.

<bdi> Applied to text that should change bidirectionally, right to left.

<canvas> An object to render dynamic graphics in JavaScript.

<command> Represents a command the user can activate.

<details> Represents additional information that builds on <summary>.

<datalist> Applies to the new 1ist attribute, used in <input>, to create pull-down
combo boxes.

<embed> Defines a plug-in object.

<figure>, <figcaption> Create a single figure block to complement a main document.

<hgroup> Groups multiple <h1>..<h6> headers together.

<keygen> Defines control for public and private key pair generation.

<mark> Highlights text with a yellow background and is customizable in CSS.

<meter> A static progress bar that shows an absolute measurement.

<output> A placeholder for dynamic script output.

<progress> A progress bar that can demonstrate activity via JavaScript.

<ruby>, <rt>, <rp> Applied around ruby annotations.

<time> Represents a date and/or timestamp.

<wbr> Represents a line-break opportunity within single words.

12



Existing Tag(s)

New Attribute(s)

Introducing HTML5

Description

<a>, <area>

media

Define what type of CSS media a link applies to.

<area> hreflang, rel Defines the language an image map refers to.

<base> target Represents a new browsing context name for relative hyperlinks.

<input>, <select>, <textarea>, |autofocus Automatically focus an input object after the page is loaded.

<button>

<input>, <textarea> placeholder A short hint or keyword that applies to an text input element.

<html> manifest Gives the address of the web page’s application cache manifest.

<input>, <output>, <select>, form Link a data-entry element to a specific form externally from its

<textarea>, <button>, <form> tag.

<fieldset>

<input> required Specifies that an input element is required when the form is
submitted.

<fieldset> disabled Allows you to recursively disable a <fieldset> element group.

<iframe> sandbox Applies additional security restrictions to content imported in an
iframe.

<iframe> sameless Renders the iframe element seamlessly in the parent document.

<iframe> srcdoc Defines the literal source content document text.

<input> autocomplete Allows the web browser to save the form values when submitted,
autopopulating them if the user returns to the same form.

<input> list Applies the new <datalist> element values into an text input
element.

<input> min, max Indicates a numeric range of allowed values.

<input> multiple Allows the user to enter multiple values for a single text-input
field.

<input> pattern Defines a regular expression pattern required by allowed values.

<input> step Indicates a numeric step factor for allowed values.

<link> sizes Specifies the number of icon link type attributes.

<menu> label Applies a text label identifier to a menu element group.

<menu> type Defines a menu type as a toolbar, context menu, or list.

<meta> charset Specifies the character encoding used.

<ol> reversed Boolean to create a descending ordered list.

<style> scoped Allows you to limit the depth of CSS definitions.

<script> async Executes a JavaScript script asynchronously.

continued )

13



New Input Type Attribute Value Description

email Restricts text input to a valid email address.

color Displays a color input box.

search Defines a search field.

tel Restricts text input to a telephone number.

url Restricts text input to a valid URL.

date Restricts text input to a valid date by year, month, and day.
month Restricts text input to a valid month by year and month.

week Restricts text input to a valid week number.

time Restricts text input to a valid time by hour, minute, seconds, and milliseconds.
datetime Restricts text input to a valid date and time.

datetime-local Restricts text input to a valid date and time without a time zone.
number Restricts text input to a number.

range Restricts text input to a valid numeric range.

New Global Attribute Description

contenteditable Indicates that an element is editable by the user.

contextmenu Applies a specific context menu to an individual element.

data-* Allows you to embed custom data values as attributes that will be accessible in
JavaScript.

draggable Defines an element that can be selected in a drag-and-drop operation.

hidden Defines an element as being hidden from the user’s display.

spellcheck Allows the web browser to check spelling and grammar of editable text.
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Changed Tag(s) Description

<a> Without an href attribute, represents a placeholder for a link.

<address> Scoped only by the <section> tag.

<b>, <strong> Represent text that should be stylistically offset from normal text. The traditional bold effect is applied
via CSS.

<cite> Represents a title of work being referenced.

<head> No longer allows the <object> element to be found within.

<hr> Represents a paragraph-level break and no longer a literal line.

<i> Represents text that should be typographically different from normal text. The traditional italic effect is
applied via CSS.

<menu> Represents toolbars and context menus only.

<s> Represents content that is no longer accurate or relevant.

<small> Represents small print.

Tag Changed Attribute Description

<img> border Must be 0 if used; otherwise, use CSS border-width: size declaration.

<script> language Omit and use type attribute instead.




According to WHATWG, HTML5 must redefine how some legacy HTML tags are being used — especially the tags that
apply cosmetic alterations and are better suited as CSS definitions. However, rather than deprecate these HTML tags,
WHATWG and W3C have decided instead to flag them as obsolete.

The difference between these two is that obsolete tags are still required by web browsers to be supported, but web
developers — people like you — are now required not to use them! In other words, if you use any of these obsolete tags
in your HTML5 website, HTML5 Validator tools will mildly complain, but HTML5 web browsers will happily comply.

Obsolete Tag(s) Replacement

<acronym> Use the <abbr> tag.
<applet> Use the <object> tag.
<basefont> Use CSS body { font-family: font } rule.

<basefont>, <font>

Use CSS font-family: font declaration.

<big> Use CSS font-size: 1.3em declaration.
<center> Use CSS text-align: center declaration.
<dir> Use the <ul> tag.

<frame>, <frameset>, <noframes>

Use the <iframes> tag and CSS position: fixed declaration.

<isindex> Use the <input> tag.

<strike> Use CSS text-decoration: line-through declaration.

<tt> Use CSS font-family: monospace declaration.

<u> Use CSS text-decoration: underline declaration.

Tag(s) Obsolete Attribute(s) Replacement

<a>, <embed>, <img>, <option> | name Use the id attribute instead.

<a>, <link> charset Use a proper content-type header on the linked resource.

<a> shape, cords Use <area> for image maps.

<area> nohref Simply omit the href attribute. Do not specify nohref.

<body> alink, link, vlink Use CSS a:active, a:1ink, a:visited selectors with the

color property.

<body> text Use CSS body { color: color } rule.

<body> background Use CSS body { background-color: color } rule.

<body> marginheight, Use CSS body { margin: height width } rule.
marginwidth

<br> clear Use (SS clear: direction declaration.




Tag(s)
<col>, <colgroup>, <tbody>, <td>,
<tfoot>, <th>, <thead>, <tr>

Obsolete Attribute(s)

char, charoff

Introducing HTML5

Replacement
No available replacement.

<col>, <colgroup>, <tbody>, <td>, | valign Use CSS vertical-align: type declaration.

<tfoot>, <th>, <thead>, <tr>

<dl>, <menu>, <ol>, <ul> compact Use CSS font-size: 0.7em declaration.

<link> target No longer necessary.

<head> profile No longer necessary.

<hr> noshade Use CSS hr { border-style: none;
background-color: gray } rule.

<hr> size Use (SS hr { height: size } rule.

<hr> width Use (SS hr { width: percent } rule.

<html> version No longer used.

<iframe> frameborder Use CSS iframe { border-width: size } rule.

<iframe> marginheight, marginwidth | Use CSS iframe { margin: marginheight
marginwidth } rule.

<iframe> scrolling Use <iframe seamless>.

<img>, <iframe> longdesc Use an <a href=Ilongdesc> tag.

<img>, <object>

hspace, vspace

Use (SS margin: hspace vspace declaration.

<1i>, <ol>, <ul> type Use CSS 1ist-stype-type: type declaration.

<meta> scheme No available replacement.

<object> archive, classid, codebase, | No longer used.

codetype, declare, standby

<param> valuetype, type No replacement; just use name and value attributes.

<table> cellpadding Use CSS table { padding: size } rule. If zero,
add border-collapse: collapse declaration.

<table> cellspacing Use CSS td, th { padding: size } rule.

<table> frame Use CSS table { border-side: size solid }
rule.

<table> rules Use CSS td, th { border-side: size solid }
rule.

<table>, <object> border Use CSS table, object { border-width:
size 1} rule.

<table>, <td>, <th>, <col>, width Use (SS width: size declaration.

<colgroup>, <pre>

<table>, <tr>, <td>, <th>, <body> | bgcolor Use CSS background-color: color declaration.

<td> axis, scope Use the scope attribute on <th> instead.

<td>, <th> abbr No available replacement; use more concise text in
the <th> column header.

<td>, <th> height Use CSS td, th { height: size } rule.

<td>, <th> nowrap Use CSS td, th { white-space: nowrap } rule.

* align Use CSS text-align: direction declaration.
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You can use an HTML5 Validator tool to verify how well
a website supports HTML5. There are many validation
tools available online, but they should all conform to the
most recent HTML5 specifications. One such tool produced
by the W3C is called the W3C Markup Validation Service, at
http://validator.w3.ord.

The W3C Markup Validation Service is fairly thorough.

It enables you to verify a website against non-English
character-encoding types and older markup languages,
such as HTML versions 4.01, 3.2, and 2.0, various XHTML
standards, MathML, Scalable Vector Graphics (SVG), and
Synchronized Multimedia Integration Language (SMIL).

When you connect, you must submit the URL of the site
that you want to validate. The tool will download the
HTML source code for the site, autodetect the encoding
and document type, and analyze it for compliance. It rates
any infractions by severity, groups together like errors and

Validate a Website for HTML5 Compliance

warnings, and provides you with an explanation on how to
resolve the problem.

The preceding section, “Understanding Obsolete HTML
Tags and Attributes,” states that the HTML5 specification
dictates a series of obsolete tags and attributes and yet
allows web browsers to maintain compatibility. Although
this is a convenience for the end user as the browser is
more forgiving, the W3C Markup Validation Service will not
be. As such, even if an HTML5 website you produce looks
perfect in an HTML5 web browser, expect to find warnings
and errors here.

How do you decide which warnings and errors are safe to
ignore? The simple answer is to test your HTML5 pages
yourself, in as many web browsers as possible. If it looks
correct, leave it. HTML is designed to be forgiving of errors;
however, XHTML is not. This tool follows the XHMTL mantra
in that everything must be to-the-letter correct.

o In a web browser, type Ettp:/]
yalidator.w3.org and press

Enter.

The W3C Markup Validation
Service website loads.

+ c

2 validatorw3.org

o Enter the URL of the site that
you want validate and press
Enter.

Walidate by URI

Validate by URI

Vaiida

» More Options

Markup Validation Service

Walidate by File Upload Validate by Direct Input

® 3 document anine

Check

Addre

[T

A summary of the validation
appears.

+ c

) validatorw3.org/check

o Scroll down to see the specifics.

Wsc‘ Markup Validation Service

Errors found while checking this document as HTMLS!

hup Validet

nck

o markup (HTML, XHTML

Jump To: Notes and Potential |ssues Walidation Cutput

Result: 48 Erors, 5 wamingy(s)

http://slashdot .org/

Address:

Encoding: utf-8 automatcally)

Doctype: HTMLS

{detact automatically)

Root Element:  html
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Here is an example of an error
message.

Here is a warning message.

. . oo @} Line 136, Column 21: Element hgroup is missing a required instance of one or more of the
e Click a link for more specific following child elements: h1, h2, h3, h4, h5, h6.
documentation, such as this Ahgeoup >

element.

Note: Depending on the failure, not

. . . t Lime 158, Column 26: The name attribute is obsolete. Consider putting an id attribute on the
all warnings or errors will have a link R
to documentation. <a Haken EALASAFELELeR > €/a> €SS Body Baghn

Note: You can use Ctrl+click to open a

link in a new tab. PR i ete i ) @ Fr andord % B
C O wwwwhatwg.org/soecs/we feurment-waork/¥the-hgroup-element hdh.

The documentation for the 442 The Raron stement
HTML5 feature appears. O i
jeading confern
I Landidate.

DT Contexts in which this element can be used:
WWhere flow content i expected
Content model:
One ormore b1, b2, b3, hd, hs, andlor b6 ebéments.
Content attributes:
Global agnbutas
DOM interface:
Uses iTHLs

The Lo cowup element fepriesents the heading of & sechon. The elernent 15 used 1o group & Sel of 1165 elernents wien e
heading has multiple levsls, such as subheadings, atemative fitles, or taglings

man

For the purposes of docums , cutlings, and thi i
highest rarked b 1-L G alement descendant of the g & element, if i S|
alement If there are multiple elemaents wih that ranlk. If there are no such Llcr«cn[ﬂ then the tesd of e g eous element is the
armpty string

Cither elements of heading content in the hg p elernent indicate subheadings or subbitles.

The pank of &0 hg slermentis the rank of the highesl-ranked | 1—h 6 element descendant of the Lo slemernt, if
there &ne any such slements, or othensse the Same as for an i1 elomaent (the highest rank;).

Submil Rewew Comment Bl -

As pointed out earlier, even if an HTML5 web page fails validation, it may still render correctly in your browser.
This is because the HTML5 specifications state that deprecated tags must be avoided by the web developer but
may be honored by web browsers. This is a critical requirement of maintaining backward compatibility with earlier
HTML versions. Ideally, this tool should be used not to report errors, but for you to judge if a warning or error is
appropriate given your target audience.

Other tools the W3C has created include the Semantic Data Extractor, at lwww.w3.0rg/2003/12/semantic-extractor]
and the CSS Validation Service, at pttp://jigsaw.w3.org/css-validatorf. The Extractor enables you to view the
outline of an HTML5 website’s semantic layout tags, such as <header>, <footer>, <section>, <article>, and
<aside>, and displays the simplified outline and summary. The semantic layout method is described further in
Chapter 2.

The CSS Validation Service compares multiple versions of CSS, including HTML5’s counterpart, CSS3, and rates
your website for CSS compliance. CSS is introduced in Chapter 4.

The complete list of W3C tools can be found at the W3C Quality Assurance page, www.w3.org/QA/Tools/.
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The HTML5 Test, at Wwww.htm|5test.com, is a website
that enables you to validate how well today’s web
browsers support the most current HTML5 specification. As
mentioned, HTML5 is the “living standard,” so the official
specifications of today may differ tomorrow. Because
WHATWG wants HTML5 to evolve over time, you can

count on the HTML5 Test to verify sites using the latest
specifications available.

The HTML5 Test is not designed to be an all-inclusive

verifier of every HTML5 feature. It quantifies HTML5 support
at a high level and provides you with the ability to compare

different web browsers side by side. It works by identifying
when a tested feature is supported by your browser, but it
does not validate that your web browser actually interprets
a feature correctly. Therefore, there is a chance the HTML5

The HTML5 Test assigns a score out of 400 points to your
browser. Bonus points are earned based on above-and-beyond
levels of support. Your web browser’s score is calculated
using hundreds of tests from various test classes, including
new parsing rules; canvas support; audio/video capabilities;
new HTML5 elements; new HTML5 form features; enhanced
user interaction support, such as drag-and-drop; microdata
support, such as native binary execution; web application
capabilities; and new security features.

The HTML5 Test site also verifies specifications related

to — but not defined within — the official HTML5 specs.
These include geolocation support, WebGL for 3D drawing,
interserver communications, local files, browser storage,
JavaScript Web Workers, local devices, miscellaneous text,
and scrolling enhancements.

Test site will say that your browser supports a feature, but
that feature may not conform perfectly to the WHATWG
specifications.

Validate a Web Browser for HTML5 Support

o In the first web browser that you want
to validate, type Wwww.html5test.com
and press Enter.

For each test, the HTML5 Test site offers a link to the
official W3C HTML5 specification page. This describes the
technical details of each feature tested.

The HTML5 Test website loads.
The web browser’s score appears here.

Note: The score in this example shows that
the web browser is HTML5 compatible.

~ Z88

AND 13 BONUS FPOINTS

e Scroll down to the individual test
results.

Parsing rules

This shows the score of specific test
groups.

<IDOCTYPE hrmls Wipgers stindards mode

HTMLS tokeriznr

9 Click here to expand a test.

This is a successful test for an
individual HTML5 feature.

Elements
Embedding custanm non sl dits

Herwe ur nodiie lements

This is a failed test for an individual
HTML5 feature.

*  Secton alemants

Note: You can click the test’s name to open
the official W3C specification for that specific
HTML5 feature.
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Tl T 1 Vi el et o s ST - W e

o In the second browser that you = [ oo
want to validate, type yww] e Pt

and press Enter.
The HTML5 Test website loads.

The web browser’s score appears
here.

Note: This score shows that this web
browser is not HTML5 compatible.

o Scroll down to browse the
individual test results.

Here are some test classes that
failed HTML5 support.

Introducing HTML5

et s am,

8 Toie HTMILS teat - How well does your brawser .,

THE HTMLS5 TEST

your browser  other browsers

AND NO BONUS
POINTS

ABOUT THE TEST

MathML in Eeser/ heml

Canvas

canvas tlement
0 context

Tedt

Video

wideo element
Subsitle support

Poster image support

The HTML5 Test scores bonus points to your browser based on features it supports but are not a part of the official
HTMLS5 specification. Most bonus points are awarded when the browser supports additional multimedia codecs.

Here is a summary of HTML5 Test results using various web browser applications and versions:

Web Browser HTML5 Test Score Web Browser HTML5 Test Score

Android 2.2 156 Internet Explorer 8* 32

Android 2.3 182 (+1 bonus point) Internet Explorer 9 130 (+5 bonus points)
Android 3.1 222 (+3 bonus point) i0S Safari 4.0.2 195 (+7 bonus points)
Chrome 10 273 (+13 bonus points) i0S Safari 4.3 206 (+7 bonus points)
Chrome 14 326 (+13 bonus points) 0S X Safari 5.0.4 228 (+7 bonus points)

Firefox 3.0*

57

0S X Safari 5.1

293 (+7 bonus points)

Firefox 3.6* 155 (+4 bonus points) Opera 11.50 296 (+7 bonus points)
Firefox 4 240 (+9 bonus points) Windows Phone 7* 17
Firefox 5 286 (+9 bonus points) Web0S 1.4.5 140 (+5 bonus points)

Internet Explorer 6*

17

*Does not officially support HTML5.
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f you need to use Internet Explorer — even an old,

outdated version such as Internet Explorer 6 — you can
install the Google Chrome Frame (GCF) plug-in. This will
enable you to experience all the features of Google Chrome,
such as enhanced HTML5 support.

Some computer experts actually recommend using this
plug-in as standard practice because Internet Explorer’s
security and JavaScript features are rather outdated,
compared to most modern web browsers.

The GCF plug-in will work only on Internet Explorer 6, 7,
and 8, using Windows XP SP2 or greater, Windows Vista, and
Windows 7. Once installed, the plug-in can be activated to
render web pages in multiple ways.

Support HTML5 in Internet Explorer with a Plug-in

Without any special configuration, the GCF will activate

only on websites that have a specific meta tag identifier,

stating HTML5+GCF compatibility:

<meta http-equiv="X-UA-Compatible"
content="chrome=1">

For websites that lack this meta tag, you can activate GCF

on the workstation for any website you want using the

Registry. The AllowUnsafeURLs value enables you to

initiate GCF on all URLs that literally begin with “gcf:.”

[HKEY_CURRENT_USER\Software\Google\
ChromeFrame]

"AllowUnsafeURLs"=dword: 00000001

Using this, when you type in a GCF-prefixed URL, such

as gcf:http://www.mydomain.com, the GCF plug-in will

activate and render the web page with Chrome and HTML5.

o Open Internet Explorer 6, 7, or 8.

# Googie Clame Fiame - Winkows Inberne! Faplor:

@g, 2 bt fun

ot ol 15T

¢ Fowertes | 89 Gaagle Chiome Frame S - B -

9 Type Www.google.com/chromeframd and
press Enter.

e Click Get Google Chrome Frame.

e Agree to the Terms of Service and click
Run if prompted.

The Google Chrome Frame Installer
launches.

Google chrome frame

Make your browser more powerful

Itis frew and is ingtalled in seconds

(=1 &1 & fplorer 6,7, 8and 9 on
AP SF2 or greater

T 4 Gonqie Chrame Frame wtiliar
sty Googie Cheome Frame...

Ministrative rights on your
i Google Chrome Frame

o Click Finish when the installation is
complete.

0 Restart Internet Explorer.
0 Type gcf:about:version and press Enter.

The Google Chrome “About” page appears
within Internet Explorer.

Note: Internet Explorer is now HTML5
compatible but only on sites with the special
X-UA-Compatible meta tag.

9 Press A&7+R.
The Run dialog appears.

0 Type regedit.exe and press Enter.
The Registry Editor opens.
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file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.google.com/chromeframe

Introducing HTML5

@) Click HKEY_CURRENT_USER - S5

Software = Google =
ChromeFrame to expand the
Registry tree.

Note: You may need to create the
Chromeframe key by right-clicking
and clicking New => Key.

€ Right-click and click New -
DWORD.

Hame Type Duta
¥ [Defsuk) REG_SZg fialut not zet)
78 llrw e FoLIRL 1 EOI00R0N. {1

@ Type AllowUnsafeURLs and
press Enter.

@ Double-click AllowUnsafeURLs.

The Edit DWORD Value dialog
box appears.

Lt EWORD) [E2-bit) Ve
Ve e
.

Wik ditn Macs
1 & Hmuadacinal
Dwciesl

@ Type 1.
[T FRAL e~ el sy D | TS~ s et gl et TN e
P -

@ Click OK. @\_'/-q. [T ————— - -’. x| ,

@ Back in Internet Explorer, type
gcf: before an HTML5 website
URL and press Enter.

The HTML5 Web page is
rendered by Google Chrome

Frame.
Note: Internet Explorer is now HTML5 AND 13 BONUS
compatible for all sites with “gcf:” in _'_Do_“_ﬁs _
the URL. T

The Google Chrome Frame is available in stable, beta, and experimental builds. The procedure in this section
describes how to install the latest stable release.

If your website is already verifying whether the user is running Internet Explorer, you can promote the Google
Chrome Frame as a way to view HTML5 websites within Internet Explorer.

You can also enable GCF as the default renderer for Internet Explorer on all sites, regardless of the meta tag or
the “gcf:”” URL prefix. You can do so by setting the IspefaultRenderer value in the Registry as follows:

[HKEY_CURRENT_ USER\Software\Google\ChromeFrame]
"IsDefaultRenderer"=dword: 00000001

Internet Explorer will need to be restarted after applying this all-encompassing setting. After that, all websites you
visit will use GCF, and as such, the HTML Test, www.htmI5test.com, will report the best-possible score, showing
that GCF is active.

23


file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.html5test.com

web page identified as an HTML5 web page means

different things to different web browsers, depending
on whether the browser itself supports HTML5, along with
which specific features. Chapter 1, “Introducing HTML5,”
discusses how to identify which features an HTML5 browser
supports; you can use this information later in building
your web page, but first, you must identify that your page
is designed for HTML5.

Every HTML5 web page requires a special doctype element
as the first element on the page. The whole line becomes a
doctype declaration, or DTD. If you are familiar with HTML
4.01, the DTD was a long, cumbersome string that described
which version of HTML or XHTML the page supported. For
example, the following describes a web page designed for
the HTML 4.01 Transitional standard:

<!doctype html public "-//W3C//DTD HTML 4.01

Transitional//EN" "http://www.w3.org/TR/
html4/loose.dtd">

Create an HTML5 Web Page

In HTML5, the DTD tag has been simplified immensely:
<!doctype html>

The doctype element is required for legacy reasons.

It ensures that the browser runs in standards mode,
which basically ensures that it follows the latest HTML
specification that it is coded for, as closely as possible.

So, when an HTML5 browser sees this, it knows that the
page supports the new HTML5 standard, which is the

latest version that it understands. When an HTML 4.01
browser sees this, it knows to follow HTML 4.01 Transitional
standard, as this is what it falls back to when the doctype
legacy string, the latter part of the DTD plus the URL, is
missing.

Following the DTD, other HTML container tags that you are
already familiar with from HTML 4.01 and earlier, such as
<html>, <head>, <title>, and <body>, are still valid
and required.

o Open a text editor.

[ wdea el + (bl Wtmbt e hapteia] - GUEa =

mex Buifers Window  Help

6@“%&&*? BgRRALHA THO TR
o Type <!doctype html>. s e %
9 Type <html>.
e Type </html>.

html

Note: The html element must be I
begin on the second line and end on B
the last line of your web page. :
© Type <head>. T — o

0 Type </head>.
o Type <body>.
e Type </body>.

Note: The head and body tag groups
must follow one another. All unique page
content appears within one or the other.
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e Type <title>Page Title</title>
within the head tag group.

@ Insert some content within the
body tag group.

@ Save the HTML5 web page as
pagename.html.

@ Open the pagename.html file in
an HTML5 web browser.

The title appears.
The body content appears.

Note: Because this HTML5 example
follows HTML 4.01 standard, this
particular page will render correctly in
a pre-HTML5 browser as well.

Getting Started with HTML5 Page Layout
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HTMLS.array.org

Welcome to HTMLS. array.org! Your resource for leaming abwr lh,e latest I’tarure and benefits available in the world of il.i \[I . This
gite is being built in tandem with the new book, FTALS: Your Fimal Blugprinf™ fo des ich web sites and applics I\)
Adam McDaniel, available late 2011 from Wiley.

such as HTML 4.01 Transitional?

Note that in HTML5 and HTML 4.01, the doctype element and attributes are not case sensitive. So you can use
<!DOCTYPE HTML>, and it will still be considered valid.

The doctype element is also used by third-party validator services to check for compliance against the various
HTML standards, as described in Chapter 1. There is one caveat, though: An HTML 4.01 browser will not
understand HTMLD5 tags, but your doctype element will say that it supports the latest HTML specification,
according to this older browser. So how do you test an HTML5 web page for compliance against earlier standards,

TRY THIS RESULT
Go to the W3C Markup Validation Service, at The number of errors and warnings will
http://validator.w3.ord, type in an HTML5 increase, compared to the same test run

website URL, and click More Options.

Select a non-HTML5 Document Type option, such [ :
as HTML 4.01 Transitional, and run the test. that is not perfectly HTML 4.01 compliant.

As you start to implement the HTML5 features described in this book, this test can produce more and more
supposed failures. Fortunately, fallback procedures inherent with HTML5 tag structure will prevail, allowing the
page to render correctly, and these errors become benign.

with an HTML5 Document Type option.
This indicates the HTML5-specific code
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The new semantic layout in HTML5 refers to a new class of elements that is purely designed to help you understand
where and how text is defined in your web page and its context. All semantic tags must appear within the

<body>. ..</body> container tag group.

Each semantic element has no specific output, color, or design; they are purely here to help you, the web developer,
understand the context in which HTML code and text belong on your page. Each element can be stylized with CSS, however,
which is described later in the section “Assign CSS Styles to Layout Elements.” Until then, each element will be invisible,
and its text will appear drab and monotone when viewed in an HTML5 web browser.

It is important to note that the new semantic layout elements are all optional and are only provided for your benefit as a
web developer. They are designed to help you visualize and understand where appropriate content goes and how it is to be

stylized with CSS.

<header>...</header>, <footer=...</footer>

The <header> and <footer> tag groups are most commonly
found immediately after <body> begins and before <body>
ends, respectively. They indicate content that appears at the
top and the bottom of your web page:

<body>
<header> [Page header]</header>
[Page content]
<footer>[Page footer]</footer>
</body>

Most websites’ headers typically contain a site logo image,
introductory text, navigation, and possibly a search form.
Footers, by contrast, may contain additional secondary
navigation, legal or copyright notices, and any final closing
images or text.

<section>...</section>

The <section> tag group describes the different sections of
content on your web page. You can use as many section groups
as you need. All sections must be found directly within the
<body> tag group, preceded and succeeded by a single
<header> and <footer> tag group, if used:

<body>
<header> [Page header]</header>
<section> [First Section]</section>
<section> [Second Section]</section>

<section> [Third Section]</section>

<footer>[Page footer]</footer>
</body>

How do you decide what makes a unique section? Different

major, unrelated components of your website should each make
up a single section. For example, you may create a navigational
section, an article content section, a search section, and so on.
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<nav>...</nav>

The <nav> tag group describes the navigational links users can
use to traverse your website. The nav tag is most commonly
found within <section>, creating a navigational section, but
may also be used within the <article>, <header>, and
<footer> tag groups:

<section>
<header> [Navigational section header]</header>
<nav> [Navigational links...]</nav>

<footer> [Navigational section footer]</footer>

</section>

It is most common for a <nav> tag group to contain only an
unordered list of <a href="url">...</a> links, specially
stylized by CSS, as described later in this chapter in the section
“Declare a Navigation Layout Element.”

<article>...</article>

The <article> tag group houses actual content, with
different groups indicating standalone articles of content, all
stored within a single section designed to hold all articles:

<section>
<header> [Article section header]</header>
<article>[First article...]</article>
<article>[Second article...]</article>

<article>[Third article...]</article>

<footer>[Article section footer]</footer>
</section>

This might seem unusual at first, but imagine a typical

newspaper as an analogy. A newspaper has multiple sections,
such as World News, Local News, Sports, and Classifieds, with
each containing several unique articles related to the section.

For your website, if you only have one logical article within a
single section, you could bypass the <article> tag and
define the content directly within the <section> group, but
this goes against the spirit of the semantic layout in HTML5.

continued )
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<hgroup>...</hgroup>

The optional <hgroup> tag is designed to appear within the
<article> container, when the container contains more than
one heading tag — <h1>, <h2>, and up to <h6> — in a row.
A good example of this is an article title, followed by a subtitle,
and the article author:

<article>
<hgroup>
<hl>[Article title]</hl>
<h2>[Article subtitle]</h2>
<h3>[Article author]</h3>
</hgroup>
[Article content...]
</article>

If your article has only one heading element, you can ignore
the <hgroup> tag group and place it directly within the
<article> group.

The paragraph tag you should already be familiar with. It can
appear anywhere within any of the earlier tags, except
<hgroup>, and describes an individual paragraph composing
the article’s content. You can use as many paragraph tag groups
as there are paragraphs of text:

<article>
<hgroup> [Article headers]</hgroup>
<p> [First paragraph text]</p>
<p>[Second paragraph text]</p>

</article>

Prior to HTML5, poorly written HTML pages used a standalone
<p> tag indicating a paragraph break. I myself was often guilty
of this infraction. Never do this in HTML5. A <p> tag must
always indicate the start of the paragraph, and </p> indicates
the end.
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<figure>...<figcaption>...</figcaption></figure>

The optional <figure> tag is designed to appear only within

the <article> container, straddled by paragraphs:

<article>
<hgroup> [Article headers]</hgroup>
<figure>
[Image related to the article]

<figcaption> [Figure image description]</
figcaption>

</figure>

<p> [Paragraph text]</p>

</article>

For a <figure> to “stand out,” CSS would need to be applied.
This example is described later in this chapter in the section
“Declare Figure and Aside Layout Elements.”

<aside>...</aside>

The optional <aside> tag is designed to appear only within
the <article> container, straddled by paragraphs. It
represents content that is related to the article but not

a part of the article’s reading text order. For example,

in a news-related website, an <aside> tag could hold

an interesting image, quote, or poignant text — basically
something that summarizes the article yet stands out from
the article’s main text. This is designed to catch the reader’s
eye, enticing him or her to read the article itself:

<article>
<hgroup> [Article headings]</hgroup>
<figure> [Figure image]</figure>
<p> [Paragraph text]</p>
<aside> [Supporting article text or quote]</aside>
<p> [Paragraph text]</p>

</article>

Naturally, for an <aside> to stand out, CSS would need to be
applied to make its font larger than the regular article, limited
to a specific width, and boxed in with a subtle black border.
This example is described later in this chapter in the section
“Declare Figure and Aside Layout Elements.”
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The header and footer elements are new in the HTML5
semantic layout design, although their idea has been
around for quite some time. Previously, a simple <div> tag,
or even a table, would create headers and footers. These
elements are purely optional, but they help you understand
your page layout at a glance:
<body>
<header>
Body header content
</header>
Main body content
<footer>
Body footer content
</footer>
</body>
Use <header> and <footer> within any semantic layout
element. For example, you could use the <section> tag,

Declare Header and Footer Layout Elements

described later in this chapter in “Declare Section and
Article Layout Elements,” and assign the section a header or
footer, if you so choose.

The header and footer elements will not receive

any special treatment from the web browser, just like
<div>...</div> tags. The real benefit to semantic
elements lies in the ability to understand the purpose of
the code within and to easily assign CSS styles.

When first establishing a header or footer, or any semantic
layout element, assign it a temporary CSS border. This will
help give you an idea about the boundaries of the header
and footer when rendered by the web browser. Later, after
you are happy with the complete layout of the web page,
you can remove the temporary CSS and apply a proper
design layout.

o Scroll to one line after the
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0 Scroll to the <head> tag group.

@ Type <style type="text/css’>.

@ Type header, footer { border:
1px solid gray; } to create a
temporary border.

Note: A border around any tag helps
you to visualize its boundaries in a
web browser.

@ Type </style>.
@ Save the HTML file.

@ Load the web page in an HTML5
web browser.

The header content appears.
The footer content appears.

Note: Because the <header> and
<footer> tags are displayed as (SS
blocks, their boundaries extend the
full length of the browser window.

Getting Started with HTML5 Page Layout
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TYPE THIS
header:before {
content: "<header>";

position: absolute;
font-style: italic;
color: gray;

}

Your <header> and <footer> tag groups do not need to be the very first and last groups in <body>. If you want to
add additional formatting throughout the entire page itself, such as to limit the overall page width, you can add an
all-encompassing <div> tag around <header> and <footer> and then style it accordingly using standard CSS rules.

When placing your header and footer, or any other semantic layout tag, a very useful trick is to use CSS and place a
little marker to remind you where a particular display block originates.

Note that the CSS border and “<header>" text should be used only while developing your HTML5 web page. After
you are happy with the layout, proper CSS styling should replace these temporary CSS rules.

RESULT

The text “<header>" appears, gray and italicized, in Feoees
the top-left corner of the header element. The =
position: absolute declaration means that it
does not affect anything else in the header and is
displayed independently of other content.

HTMLS.array.org

Welcome fo HIMLS. array.org! Your res
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The navigation element represents a section of your web
page that links to other pages, or other parts in the
same page, with a series of links.

When creating navigational links, you can be very minimal
and rely on CSS for all your formatting. For example, just
use straight <a href> tags:
<nav>

<a href='urll'>linkl</a>

<a href='url2'>link2</a>

<a href='url3'>1link3</a>
</nav>
Some sites overcomplicate navigational tags and turn them
into an unordered list. You could do this, but then you will

Declare a Navigation Layout Element

require additional CSS code to undo the bullet style, remove
the list margin, and display everything inline.

If you simply want a series of <a href> tags to appear
vertically, just like a bulleted list, assign it the display:
block CSS declaration, as described in the “Apply It” on
the facing page.

When first establishing the navigation, or any semantic
layout element, it is a good idea to assign it a temporary
(SS border declaration. This will help give you an idea of
the boundaries of the navigation entries when rendered
by the web browser. Later, after you are happy with the
complete layout of the web page, you can remove the
temporary CSS styles and apply a proper design layout.

o Scroll to the <header> tag
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group.
e Type <nav>.
9 Type </nav=.

Note: In this example, the nav
element is placed above the heading.
This will make the (SS float property
display better, when you add it later in
step 6.

ntml:
head

style
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e Scroll to the <style> tag group.

G Type header nav { border: 1px
dashed black; float: right; } to
create a border.

o Type header nav a { margin:
10px; } to set a margin.

Note: If you use any other <nav>. .
</nav> blocks in any other semantic
tags, such as <footer>, the sample
(SS declarations will not affect them.
This example specifically targets the
<nav> tag within the <header> tag.

0 Save the HTML file.

g Load the web page in an HTML5
web browser.

The navigational list appears,
aligned to the right of the
header element block.

Getting Started with HTML5 Page Layout
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When using CSS, you have the freedom to reposition entire semantic tags and make significant changes to your
web page’s layout, all while using very little new code.

TYPE THIS

Insert the following CSS style
declarations; be sure to remove the
float: right declaration if you
used it from the example in this
section:
header nav {

float: left;
}
header nav a {

display: block;

margin: 10px;

}

RESULT

The list now appears vertically to the left of 7>~
the heading, with each link displayed with a =
10 pixel margin. The main web page text flows s HTMLS.

+ Laanos

nicely beside the nav element. i Waomeoe

Note that the header and nav element borders overlap, and yet
their content does not. This is a feature of CSS in which the
rendering engine attempts to place objects intelligently, all while
keeping content legible. Remember that the temporary borders
added will be removed later, so the two element boundaries will
overlap nicely.
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The section and article layout elements allow you
to group large amounts of display content and text
content in your web page. As WHATWG conceived, one or
more section blocks should appear in between the top-level
header and footer element blocks, and one or more
article blocks appear within a section dedicated to articles.
That being said, you are free to apply sections and articles
as you see fit, the point being that you understand what,
within your own code, is a display section and what is a
text article.

Multiple sections can be defined by assigning a CSS class
identifier to the section. This will help you later when

Declare Section and Article Layout Elements

assigning style sheet declarations. Multiple articles can be
defined with a similar class identifier for the same reason:

<section id='sidebar'>

<nav>...</nav>

</section>

<section id='articles'>
<article id='newsl'>...</article>
<article id='news2'>...</article>
<article id='news3'>...</article>

</section>
Another section block could hold a secondary form of

navigation on your website, as in the example in the figures
below, a listing of a blog post archive by month.

Scroll to one line after the
</header> closing tag.
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Type <section id="articles’>.
Type <article>.

Insert some article content.
Type </article>.

Create a few more articles within
this section.
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Type </section>.
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Type <section id="sidebar’>
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prior to the articles section. L
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Insert secondary navigational
content for this sidebar archive
section.

Note: In this example, the archive
text is not yet hyperlinked. The links
can be added later after your layout
is good.

@ Type </section>.

a

a
a
a
B}

href:

B EBRRBHLAEI TR TR
href lome</a;

href=" "FTutorials</a
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@ Type section#sidebar { border: 3px
dotted gray; float: right; width:
20%; } to create a border.

@ Type section#articles { border: 3px
dashed black; margin: 10px; } to
create a dashed border with a margin.

@ Type sectionttarticles article { s e B
border: 2px solid gray; margin: :
10px; } to create a solid border with

a margin. ections article
I border solid
@ Save the HTML file. s e
@ Load the web page in an HTML5 web O Hmisarsyors
b €« C' | ® 192.168.1.11/~adamm/html5/chapter02/ 16 w A
rowser. [ Hoe " TuiGfaly Derios Vil BlUepii ™
The articles section appears in a HTMLS.array.org
dashed black border. Fommmmmecmmemmemmmemmmeecmeeccmmcememeea-
At Archive
The individual articles appear in a rticles
 January 2011

solid gray border.

2011 from Wiley.

[Welcome to HTMI5. array.org! Your resource for leaming about the latest features and benefits
available in the world of HTMLS. This site is being built in tandem with the new book, FTALLS: ¥our
Visual Blueprint™ to designing rich web sites and applications by Adam McDaniel, available late

« February 2011
« March 2011

The sidebar section appears in dotted

|Second article text goes here.

light gray on the right. !

1
1 [Third article text goes here.

TYPE THIS

footer {
clear: both;
}

TYPE THIS

Move the <section id='sidebar'> block below the
<section id='articles'> block. Remove float:
right from section#sidebar and then add this:

section#farticles{
float: right;
width: 75%;

}

the footer, you would have put your clear statement there instead.

You can use CSS to alter the placement of sections, such as move the sidebar in the example shown here to the left
side of the articles section. Before you can do that, the footer needs a minor amendment.

Note that the clear: both CSS declaration must be added to the first tag that comes after the floating sections,
in this case, the footer. If you had another section, such as <section id='summary'>..</section>, prior to

RESULT

The footer will always appear at the
bottom of either the articles or sidebar
sections, depending on which one is longer.

RESULT

The sidebar section appears on the left
of the page, using 20% of the available
width. The sidebar section appears on the
right of the article section, using 75% of
the available width.
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fter you have a rough layout for your web page, you

can start adding in some actual content. This is done
using the same tags used in previous versions of HTML: the
heading and paragraph elements:

<hl>Heading</hl>
<p>Paragraph text</p>

<h2>Subheading</h2>
<p>Paragraph text</p>

<h3>Sub-subheading</h3>
<p>Paragraph text</p>

Declare Heading and Paragraph Layout Elements

HTML5 does add in one new heading group semantic layout
element, called <hgroup>. This enables you to group
multiple heading elements together that immediately follow
one another in descending order:
<hgroup>

<hl>heading</hl>

<h2>subheading</h2>
</hgroup>
<p>paragraph text</p>

You can use the heading group to alter the default margin
spacing on the grouped headings, making the first and
subsequent headings appear closer together.

Eie it Toals  Gyenes

o Scroll to one line after the

[ e Bt (2 kit Bt iy e 7] - GV

QRRE | 9@ 4

Buffers Window  Help

L -]

<article> tag.

o Type <h1>.

Note: In this example, the article
heading is actually <h3>. This is
because <h1> was used for the page
title, and <n2> for the section title.

You should use <n1> if this is your
first heading on the page.

e Edit Tools Syntax
ale @

[ indexhtmi Z:public_htmNhtmis\chapter02) - GV

Buffers Mindow Help

| BBRRSSATHO ? R

<h2>;
<art.

Insert the article title.

<P

Type </h1>,

Type <p>.

Insert a paragraph of text. &
</

Type </p>.

Repeat steps 5 to 7 for the
remaining paragraphs in the

© 000000

article. 73
74
o . . 75 </ar
Create similar headings and 76 <art
77
paragraphs for the other 78
79 </ar

<art,

articles.

<h3>Welcome to HTHML5!</h3>

Articles</h2>
icle>

>

Welcome to HTMLS.array.org! Your resource for learning about the latest

features and benefits available in the world of <a
href="http://wiki.whatwg.org/wiki/FAQ#What is HTMLS.3F'>HTML5</a>.

site is being built in tandem with the new book, <i>HIMLS5: Your Viswal
Blueprintstrade; to designing rich web sites and applications</i> by me,

Adam McDaniel, available late 2011 from <a
href="http://www.wiley.com'>Wiley</ax>.

P

This

-0

ticle:>
iclexr

ticlex
icle>

71,19
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[ v et mh 7 i ot T =5 it 071 - GV T
@ Type <hgroup=. i £t Tools e s Window - iy
crRa ssfli))ennassa taazn
@ Type <h2-. B
5

Note: Again, in this example, the next
heading in order is <h4>.

a1l me to E'l'MLns.al..La'{ 3l ¢ :. ree for learning about the latest
€D Insert the optional secondary Lyttt denmag By syl ©. mis
art_icle header site is being built in tandem with the new book, 1>HTMLS: r Visual
[ HTMLS.array.arg = =
@ Type </h2>. € 5 € [©192168111/~adammyntmi5/chapter02/ 16 %A
@ Type </hgroup>. HTMLS.array.org
@ Save the HTML file. | Coooooooooooooooooiioosicooeioooiooiiooiio:
- Archive
@ Load the web page in an HTML5 Articles
« Tanuary 2011
web browser. Welcome to HTMLS! * Swanzont

Here is the article’s header. Posted by Adam MeDaniel on April 11, 2011

m

Welcome to HTMLS. array.org! Your resource for learning about the latest features and benefits available in the world of
[HFTMIS. This site is being built in tandem with the new book, HTML S: Your Visual Blueprint™ to designing rich web sites
nd applications by me, Adam McDaniel, available late 2011 from Wiley.

Here is the article’s secondary
header.

[Every few weeks this site will feature a new and interesting hack or tutorial, allowing you to keep tabs on the latest
. , development in the world of HTMLS.
Here are the article’s paragraphs

of text.

[For the latest news and information about this site, follow me on Twitter, or sign up to this site's RSS feed.

Article #2

Second article text goes here.

|Arﬁcle #3

The headings shown here are way too big, and you are not yet leveraging the hgroup element properly. Instead, a
single hgroup’s margin should be the same as standalone headings. You can fix this by reducing the margin and
font size of the article heading elements and apply the margin to <hgroup>.

TYPE THIS RESULT
article hgroup { Groups of headings appear closer
margin: 0.67em Opx; - Fo s s mmmmmmmm -
) together, and the heading group as iAmdes
article hgroup * { a whole has a 0.67em margin, '
, merein Opx; matching standalone headings. The 1 Welcome v KTMLS!

- . - . 1 [Posted by Adam McDaniel on April 11, 2011
article hil { article’s primary heading is the same ! Welw;mmm:wg, o seson
) font-size: lem; font size as the standard font size — ' S
article h2 { which is always 1em — and the

font-size: 0.67em; subheading is two-thirds the size.
)
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The figure element enables you to define a container
around an image, table, or code example that is used
as a supporting object to complement an article. An aside
element is similar to a figure, except that it is typically
smaller and holds only a key quote or sentence from the
article’s copy. Both elements are used to draw a reader’s
attention to an article, punctuating a single point, or
demonstrating a single example, that is described in detail
by the article’s main text.
<figure>
[image,
</figure>

table, code, etc.]

You can add an optional caption to a figure with a
<figcaption> tag. The figcaption element is described
further in Chapter 3, “Using New HTML5 User Interface Tags

and Attributes.”

Declare Figure and Aside Layout Elements

The aside element should be used in between article
paragraphs. The purpose of this is to make the aside
block appear outside of the paragraph itself, having the
paragraph text flow around the block:

<p>Paragraph text...</p>

<aside>Article quote</aside>

<p>Paragraph text continues...</p>

The aside element flows around the paragraph with the
help of simple CSS declarations, applied by the width and
float properties. In the following code, the aside block
floats to the right and expands up to 25% of the available
paragraph width:
aside { float: right; max-width: 25%; }
Some websites even apply a simple border, background
shadow, or even a stylized double-quote image to the
aside element.

Scroll to the article’s content to
which you want to add a figure.

[ e a2t Btmn a7 - GUBA

Fie fdit Tools Swam

ORRS |9 @

Buffers Window  Help

BBRRB|ISLA TR TR

Type <figure>.

Insert an image, table, or code.

000

Type </figure>.

rg! Your

¥ .0k re
available in

urce for learning about the 1
a

w world of

1@ new book,

web sites and
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. [(F indexhtml + (Z:\public_htmihtmI5\chapter02) - GYIM
@ scroll to the paragraph to which e
t dd id AERE e 8| BBERRISSAITEAQ? 2
yOU wan 0a an aside. 64 <section id=Tarticles’>
65 <h2>Articles</h2>
: 66 <article>
o Type <aside>. 67 <hgroup>
68 <h3>Welcome to HTML5!</h3>
(] <hd>Posted by Adam McDaniel on April 11, 2011</hd>
o Insert supplementary text - e Y e
s 71 <figure>
related to the article. 72 <img sre="HTMLS Logo_256.png" alt="HTML5 Logo by W3C">
73 </ figure>
3 74 <p>
6 Type </aSIdE>' 75 Welcome to HTMLS.array.orgl Your resource for learning about the latest
e features and benefits available in the world of <a
7 href="http://wiki.whatwg.org/wiki/FRQ#What is HTML5.3F'>HTMLS5</a>. This
8 site is being built in tandem with the new book, <i>HIML5: Your Visual
9 Blueprintatra o designing rich web sites and applications</i> by me,
80 Adam McDaniel, able late 2011 from <a
81 href="http:// wiley.com">Wiley</a>.
82 </p>
63& <aside>New and interesting Hacks.</aside> 0
84 <p>
85 fvery few weeks this site will feature a new and interesting hack
86 or tutorial, allowing you to keep tabs on the latest development
87 in the world of HTMLS.
88 </p>
89 <p>
90 For the latest news and information about this site, <a
91 href="http://www.twitter.com/adamrmed ' >follow me on Twitter</a>,
92 or sign up to this site's RSS feed.
33 </pr

64,11 80%
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0 Scroll to the <style> tag
group.

@ Type aside { border: 1px solid;
max-width: 20%; float: right;
} to create a border.

@ Type figure { border: 1px solid;
margin 2px; float: left; } to
create a border.

Note: In this example, additional
padding, margin, and float: left
was added to place the figure beside
the text.

@ Save the HTML file.

@ Load the web page in an HTML5
web browser.

The article’s figure appears
within a border and small
margin.

The article’s aside text appears
within a paragraph.

Getting Started with HTML5 Page Layout

38 article hd4
40 font-size:
42 azide

max-width:
float: right:

border: solid;

figure
8 border: lpx selid;

43 padding: 7
50 margin: :
51 float: left;

style:
5 head

body:

'

Feececscssscss=scs=ssssssssssssssssssss====
Archi

JArticles e

' « Tanuary 2011

' eleome to HTALE! « February 2011

: ted by Adam MeDaniel on April 11, 2011 = March 2011

: Welcome to HTMLS array, org! Your resource for

i leaming about the latest features and benefits available in the world of

] HTMLS. This site is being built in tandem with the new boak, 7 TM

! Visual Blueprint™ o designing rich web sifes and applications by

: Adam McDaniel, available late 2011 from Wilcy.

: Every few weeks this site will feature a new and ew and inferesting

1 interesting hack or titorial, allowing you to keep ncks,

1 Tabiz on the latest devedopment in the world of

' HTMLS,

: For the latest news and information about this =ite, follow Twilter, or

] sign up to this site's RSS feed.

1

VU

]

'

'

'

1 Article #2

1

U Second article text goes here.

'

Polaroid-like frame.

Example

figure {
border: lpx solid;
margin: 10px;
padding: 10px;
padding-bottom: 50px;
background-color: white;

}

figure img {
border: lpx solid;
padding: 5px;
background-color: white;

You can apply some interesting styles to figures. This gives better guided flexibility over the old HTML 4 way of
simply assigning images with the <img> tag alone. For example, the following CSS turns the figure image into a

HTML
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The examples throughout this chapter have used borders
to give you a rough idea as to how the semantic layout
elements are being placed by your web browser. These
borders, although ugly, have served their purpose, as the
content in the example is now relatively populated and in
the right place. It is now time to assign proper CSS styles to
your semantic layout elements.

Work through one bordered block at a time, applying the
style for the final page layout. In other words, do not
strip everything; otherwise, you may forget where and
how different layout elements interacted with each other.
This can be especially true if you are using any modifying
float, clear, or width properties.

When laying out your page, remember that some
elements actually have preassigned values built into your
web browser, such as the case with the <h1> to <hé6>

Assign CSS Styles to Layout Elements

heading tags, which can be overridden. Some of the CSS
modifications you may want to consider applying at this
stage include the following:

® Manually resize objects, via the height, width,
margin, and padding properties.

® Precisely position objects, via the position property.

® Float objects, via the £1oat and clear properties.

® Align objects, via the align property.

® (Qverlap objects, via the z-index property.

® Apply background colors, via the background-color
property.

® (reate background images, via the background-image
property.

If you get lost, you can always restore the temporary CSS
borders to get your bearings on the web page.

Note: Follow these steps if you have [ ORI =T
BARARSLA THO TR

used the temporary borders suggested
as guidelines earlier in this chapter.

QRRE |9 @| 4

3 dotted : Q
right;:

o Scroll to the CSS style
definitions.

e Select and delete the border
declarations for the first group
of CSS selectors.

e Insert your own newly stylized
declarations to this CSS selector.

e Type /* text */ to insert a
comment for your new CSS
declaration.

© save the HTML file.
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border: dashed : 0
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margin: ;
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G Load the web page in an HTML5
web browser.

The new CSS style appears.

o Repeat steps 2 to 4 for the
remaining temporary CSS
borders.

e Load the web page in an HTML5
web browser again.

All temporary CSS code is gone;
the final CSS style is ready.

Getting Started with HTML5 Page Layout

5192168111,

HTMLS.array.org

[Welcome (o HTMLS!

nind by Adam MeDanis] on Agrdl 11, 2001

HTML

Welcome lo HTMLS aray.org! Your resource for learning aboul the lalest
fieatures and benefits available in the world of HTMLS. This site is bei i

Every few weeks this site will feahure a new and Tew und inferesting
intereating hack or ttorial, allowing vou to keep tube  [Hacks,

on the latest development in the world of HTMLS.

For the latest news and information about this site, follow me on Twiller, or sign
up to this site's RS3 feed.

«

" HTMLS arreyorg

& | © 192168111

Welcome to HTMLS!
Posted by Adam McDaniel on Agril 11, 2011

HTML

Home Tutorials Demos Visual Blueprint™

Walcoms to HTMLS aray orgl Your resource for learming about the
latest features and berehits avalabhe in the world of
15 being built in tanderm walhs the nev book. HTML
Bllumprint™ to desgring rich web siles and appiicats
Adam MeDanial, avalable lata 2011 from Wilsy

Every faw weeks this site will feafure a new  [New and interesting
and intereshing hack or utonal, sloweng acks.

wiod b keep Babs on the latest devedopment et

in tha workd of HTMLS.

For the lstest nows and information about this site, folow ma an
Twalter, or sagn up bo this site's RSS feed

TRY THIS

HTML file.

<style> block:

<link rel='stylesheet' type='text/css'

Cut all the CSS code within the <style> block and save it as a
new file called base.css. Do not save the <style> and </style>
tags themselves in your new file, but do remove them from your

Insert this code into the <head> block, in place of the original

href='base.css'>

In the example shown here, CSS modifications are applied directly to the HTML page itself. This is good as a
starting point, but the true strength of CSS is its capability to centralize all declarations into an external CSS file.
This external file can then be referenced by every page on your website, providing a good, consistent interface.

RESULT

All CSS rules stored in base.css
are applied to the web page.
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Pre-HTM L5 web browsers will react differently to your
new HTML5 code. Previous HTML specifications state
that if a browser encounters a tag it does not understand,
it should ignore that tag but continue processing the tag’s
contents. Unfortunately, this specification was implemented
differently by the browser vendors.

When an HTML5 tag is viewed by a browser, regardless of
its version, one of three things will happen: 1.) The tag

is recognized as an HTML5 tag. It is fully customizable by
(SS. 2.) The tag is considered an error, but a DOM node

is still created. The tag is still customizable by CSS, but a
display: inline style is implicitly applied. Or 3.) The
tag is considered an error and ignored. The JavaScript DOM
also ignores the tag, resulting in no CSS support.

The first scenario happens when an HTML5 browser accesses
your site. The tags are identified as “supported” and can be
stylized with CSS.

Provide a Fallback for Outdated Web Browsers

The second scenario happens with most pre-HTML5 web
browsers. Such browsers may not understand the new tags
but can still stylize them. However, displaying them inline
is wrong and must be addressed.

The third scenario describes how Internet Explorer prior to
version 9 reacts to new tags. The tags are ignored, yet the
content within the group is still displayed. Unfortunately,
the tags themselves cannot be stylized by CSS because they
do not exist in the DOM.

These two problems need to be resolved. The first solution
is very simple: Just establish a display: block
declaration for all HTML5 semantic tags.

The second problem can be solved by linking into a
JavaScript project called html5shim. This is a third-party
script tailored for Internet Explorer 8 and earlier that corrects
the DOM for HTML5 code. You can find more information
about html5shim at http://code.qoogle.com/p/html5shim /.

o Launch an older, non-HTML5 B0~ e -
web browser. ]

[ PRt ay e, - Winlrwen Batee et Faplineer
1921681147~ acaerwrn /it

& HTMLS arayarg BB ~0 @ e

=T
0 T &[4 % [|= s P -

e Type in the URL of your HTML5

Home Tutorials Demos Visual Blueprint ™

web page. HTMLS5.array.org
The page display is distorted Archive
and incorrect. + January 2011
+ February 2011
+ March 2011
Articles

e Open your web page in a text
editor.

Note: If your CSS styles are in an

Welcome to HTHMLS!

Posted by Adam McDaniel on April 11, 2041

HTML

external file, open that file instead.
0 Scroll to your CSS definitions.

QARROS (9 &

[ e A Bt R tm e 7] - G =y -3 v
Fie fdit Tools Swnm  Buflers

Windiw  Help

BOBBR(SDHAITR2TR

o Type header, footer, nav,
section, article, figure,
figcaption, aside { display:
block; }.

e If you are using an external CSS
file, save it.
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o Scroll to the <head> section of

BRRSSA/ITHT A

your web page.

© Type <!--[if Lt IE 9]>.

Note: This test ensures that the following
code is loaded only for browsers earlier
than Internet Explorer 9.

e btmd (T pulsl b el s apte 07] - GYIM
Fite Edit Tools Syetex  Buffers Window  Help
ARRL 9@ &

' href='

Q Type <script src="http://
html5shim.googlecode.com/svn/

Favaritet

B HTMLSamy.arg

7 HTRL S artay oy - Wil Eiles et Fxphines
@-\ v ) hitpe 19T 18R LA adenen bt S chapterd #B ~[&[+

=

=

trunk/html5.js’></script>.

Note: You can always download this
html5.js file, link to it locally, and serve
it from your own web server.

Welcome to HTMLS5!

Postad by Adam MeDanial en April 11, 2011

ew buttion 1o help impeove the dopley
ignesd for cldes beowsers

€ Type <![endif]-->.
@ Save the HTML file.

@ Reload the web page in an older
web browser.

The HTML5 semantic layout appears
correctly.

HTML

Welcome to HTMLS array.org! Your resource for leaming about
he latest fealures and benefits available in the world of HTMLS.
This site is belng bulll in tandem with the new book, HTMLS: Your
Visual Blueprint™ to designing rich web sites and applications by
me, Adam McDaniel, available late 2011 from Wiley.

Every few weeks this site will fealure a
new and interesting hack or tulorial,
allowing you to keep tabs on the latest
development in the world of HTMLS.

ew and interesting
acks.

For the latest news and information about this site, follow me on
Twitter, or sign up o this siie's RSS feed.

Internet Explorer 8 may trigger a
Compatibility View pop-up.

For other HTMLS5 tags and features, outside of the new
semantic layout elements, there are implicit fallbacks
for non-HTML5 browsers. This means that you do not
need to rely on CSS or JavaScript trickery to at least
display an appropriate warning or error message to the
usetr.

This book describes several examples of this type of
automatic fallback for complex HTML5 tags, such as
the new <canvas> and <video> tags. The content
within these tags will appear only on browsers that do
not support the tag itself. Therefore, you can create
something like this for an easy and effective fallback
for browsers that do not support the Canvas or Video
features of HTML5.

Example
<canvas id="animation">

We're sorry, you need an HTML5 compatible
browser to view this HTML5 Canvas animation. Go
to http://www.whatbrowser.org/ to download one.

</canvas>

Example
<video><source src="movie.webm">

We're sorry, you need an HTML5 compatible
browser to view this WebM HTML5 movie. Go to
http://www.whatbrowser.org/ to download one.

</video>

The HTML5 Canvas and Video tags are described in
more detail in Chapters 10, “Drawing with the HTML5
Canvas,” and 11, “*Adding HTML5 Multimedia.”
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In an effort to promote HTML5 adoption, the W3C has
created an HTML5 badge that you can place on your
website. A badge is basically an image with supporting
HTML code that promotes a specific cause or idea that you
can install on your website. You can use this to show the
world that your site is coded for HTML5.

Installing badges on a website is a technique that was

very common in the early days of the World Wide Web; in
the mid- to late 1990s, badges were often used to promote
programs such as Internet Explorer 3 and Netscape Navigator
3.1, obscure social causes, cures for diseases, and so on.

Understandably, these badges got so overused and annoying
that many website developers dropped them entirely.

Announce HTML5 Support

Because the nostalgists at the W3C marketing department
want to bring back badges, they have created a new logo

for an HTML5 badge as an old-school throwback to those

early days of the web.

You can see the new HTML5 logo and the form used to
generate the HTML5 badge at yww.w3.org/html/logo/.

When you configure your new HTML5 badge on the W3C's
website, you have the option to display which supporting
HTML5 technologies your site uses. These technologies

are displayed as add-on icons to the main HTML5 badge,
demonstrating your ability to support offline storage,
connectivity, multimedia, enhanced graphics, device access,
performance, semantics, and CSS3 styling.

L1 HTMLS ey

o In a browser, type Wwww.w3.org/html/

Logo/#the-logd and press Enter.

The W3C HTML5 Logo page loads.
o Click Badge Builder.

Note: If you are using an HTML5 web
browser, the page actually scrolls down for
you! This is a jQuery smooth-scrolling
transition effect, which is explained in
Chapter 8, “Using jQuery with HTML5.”

BADGE
BULDER

+ C | & wwwow3.org/himl logo#h

HTM

USETHE LOGD

Yoo kave HTMLg an the braizm Tell the world

T B Wit HTMLS Lege

7 3

AN HTML3 LOGO

Lt stands serong and crue, vesilient and aniversal as L
the markup yot write. Lt shines as bright and as bold

as the forward: thinking, dedicated web developers

vou are. It's the standard's standard, a pennant for

progress. And it certainly doesn't use tables for lavout.

We present an HIMLS logo.

onewis WAL forau
o

SHOW SOME LOYE

This HTAdLs lago islicerssed ander Crastive
Camm botion 3.0 — & are free to ore
W f r

Shirteare dalatlesion; mave ull to cutne

HTMLS IN THE WILD

The HTMLs logo galiery belove dhows off
Taster Wemete oo to abmit

HIMLS
STICKERS

SUEMITA
SIGHTING

BROWEE ThHE
GALLERY

HTMLS LOGO
DOWNLOADS

e Click the check boxes to customize
your HTML5 badge by technology.

e Click Horizontal or Vertical for your
badge orientation.

A preview of your badge is displayed.
e Highlight the badge HTML text.
G Right-click and click Copy.

apparat.io
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o Open your HTML text editor. g oot donk Adan megaat .
div clasa=" :

0 Type <div class="html5badge’> et s . png" widehe N Bedgntareds albent red 0

to control the placement of the Caw T :

badge. : e @

div

@ Paste in the HTML5 badge code. W Ees
@ Type </div>. a0, 1 8ot

. HTMLSariyarg T B Wit HTMLS Logo
@) save your HTML fie Gl H

@ Load the web page in an HTML5 Welcome to HTMLS!
Web browser. Postad by Adam MeDanial on April 11, 2011

HTML

The HTML5 badge appears on
your web page.

Note: In this example, the badge
overlaps the end of the footer. This e et e
was achieved by assigning float : P st ielo i alkes
right to the html5badge CSS class.

Yo
ir Ha woorkd of HTMLS

about this site, falow me or
RES fead

Second artick lest goes here

Third article ted goes hera

©2011 Adam McDaniel E
=

]

Up to this point, this chapter has demonstrated only the Semantics HTML5 technology, but HTML5 is much more
than that. The other HTML5 technologies are described throughout this book. After you have implemented them on
your website, be sure to update your HTML5 badge!

If you have been paging ahead in this book, you have probably noticed that there are some HTML5 technologies that
are not available as technology options on the HTML5 badge. This is because the badge is solely from the W3C’s
perspective of HTML5 technologies. Web browser vendors have been free to add their own features into their HTML5
browsers and have been advertising them as “HTML5 features,” even though they are not in any official documentation.
On the other hand, one interesting technology showcased on the HTML5 badge yet is strangely unusable is called
Device Access. As of mid-2011, no HTML5 web browsers properly support the Device API, so this book does not
cover the topic. The idea behind the API is to allow the browser to access peripheral devices directly connected to
your computer, such as a webcam, microphone, or smartphone over Bluetooth.

Until HTMLS5 is finalized in 2014, any API that has a weak adoption rate could be dropped out of the HTML5
standard entirely.
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One lesser-known feature of CSS is its capability to alter
your site’s layout based on display size. This means
that when your site is viewed on a mobile browser, an
optimized layout for the screen real estate can appear.

Nothing is more annoying than going to a website on your
favorite mobile device only to find a desktop-sized layout
compressed into a tiny screen, or a layout so oversimplified
and stripped down that the most useful features are
crippled or absent.

There are a few different ways to apply this technique to
your website. CSS allows for a media attribute to target a
style sheet by hardware. For example, you can instruct the
browser to apply base.css for all media and superimpose
mobile.css for handheld devices:

<link rel='stylesheet' media='all'

href='base.css'>

Resize Your Website for Mobile Web Browsers

<link rel='stylesheet' media='handheld'’

href='mobile.css'>
Unfortunately, some mobile web browsers actually ignore
the handheld property, such as iPhone and Android
browsers. Instead, the most reliable way to implement this
feature is to forgo the media='handheld' method and
instead focus on absolute screen width values:
<link rel='stylesheet' media='screen and
(max-width: 320px)' href='mobile.css'>
This loads mobile.css on screens 320 pixels or smaller.
You can resize your web browser below the max-width
threshold to experience the mobile layout on the desktop.

For iPhone and iPad users, you should also specify a
viewport meta tag. This sets a default zoom level and
specifies whether the user is allowed to zoom in or out.

@ scroll to the <neaas tag group. T ——— -
GEARR/SHATHOlT R

ARRS 9 @

o Type media="all’ for the default CSS.

e Type <link rel="stylesheet’ media=
‘screen and (max-width: value)’

11

2 Znemls
& haad:
g titlesHTHI

org</title

href="mobile.css">. e g oal oo M s —
Note: The type='text/css" attribute is o costa’namest | content 0
optional and implied. iy
e Type <meta name="viewport’ e ro il w ===

content= ‘width=device-width, L EICEE

adRR(dHS 4

initial-scale=1.0,
user-scalable=yes'>.

o Save the HTML file.

G Create a new file for the mobile CSS
layout.

4 figure

o Insert comments describing the
change for the smaller layout.

float: none;

e Insert the new CSS code to override
the default-layout CSS code.

0 Save the CSS file as mobile.css.
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@ Open your web page in a normal
browser.

The page appears normally; the
mobile.css style sheet is not
applied.

Note: The browser window width is
above the max-width threshold set
in step 3.

@ Narrow the browser window to
below the max-width value.

Welcome to HTM
Posted by Adam McDaniel on April 11, 2011

emos

Visual Blueprint™

Walcoms to HTWVE

H T M 1rr'|;.I nml Your resource for leaming about the

I a i sih

15 being built in tandarm w~|} h‘u. new L(,r\'/ HTMLE Your V

Bluspeinl™ I dasming nch wab Siles amd aophcalions by me,
Adam McDaniel. available late 2011 from Wilsy

Every few waeks this site wil feature 8 new  [New and inhelestii'lg
and inlereshn; or bulonal, aloveng acks.

Wi B b the latest devedopment - -
in the worl 1FIH[MI -3

¥S and informabion about this site, folow me on
or sign up bo this site's RSS feed

For the

The mobile.css layout is applied
to the desktop browser.

@ Open your web page on a mobile
phone.

The mobile layout is applied on
the phone.

Note: Most mobile phones have a
maximum width of 320 pixels. Use this
value as the absolute minimum value
for the maximum-width detection in
step 3.

Welcome to HTMLS! L

Posted by Adam McDaniel on April 11, 2011

Welcome to HTMLE!
Postid by Adam McDaned on April 11, 2011

HTML

. HTML

Wlcome to H'TM 5 array ol

source for leaming

5 anvallable in e world of
nderm with e new book.
o designing rich web sifes

When choosing a max-width value, experiment with
your default site layout and slowly reduce the browser
window width. As soon as the CSS layout starts to
break, measure the width and use it as your threshold.
You can use the broken CSS layout to identify what
needs to be optimized for the smaller layout.

If you wanted to create an iPad-specific version of your
website, you can create a CSS layout that specifies a
min-width and max-width value range.

Example

<link rel='stylesheet' media='screen and
width: 641px) and (max-width: 800px) '
href='ipad.css'>

(min-

Finally, if you are familiar with browser detection, you
may be tempted to use the browser’s user-agent string
and categorize the device into a list of known layouts.
This method is flawed because new devices are
constantly coming out, and many devices misrepresent
themselves. For example, the Motorola Xoom is a
10-inch tablet running Android 3.x, and its user agent
identifies itself as an Android device; if your site
assumes all Android devices have smartphone-sized
displays, Xoom users will be left with a poorly formatted
version of your website.
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The meter element, new in HTML5, enables you to
display a gauge graphic to the user at any point on a
web page. This is useful to display a metered bar of some
absolute values to users. For example, if you were hosting a
fundraiser, you could display a fundraiser goal gauge easily
with meter. Just set the maximum and current values, and
the browser will show the progress to the goal.

If the meter element is unsupported by the browser, the

fallback display within its start and end tags will appear

instead. You can use this to display a text description or a

fallback image graphic:

<meter value='num' min='num'
max='num'>Fallback Display</meter>

The meter element accepts several attribute values as

input. At a minimum, you should set a value attribute as

a real number between 0 and 1. If you also specify min

Display a Fixed-Meter Bar

and max numbers, the value attribute must be anywhere
between min and max, and the browser calculates the
display as a percentage meter.

Extra numeric attributes that you can set include 1ow,
high, and optimum, which alter the meter’s color
depending on which are used. For example, using all three
extra attributes, if the meter’s value is between 0 and
low, it is colored red; between low and high, yellow;
and between high and optimum, green. If optimum is
omitted, values below 1ow and above high are yellow,
and those between low and high are green. Experiment
with these attributes to find the color combination that is
appropriate for your meter.

The actual color theme displayed and the design of the
meter graphic varies from browser to browser and by the
operating system the browser is running on.

o Type <meter.

9 Type value="number to assign
an initial meter setting.

max="number to assign a e

meter

b

11 Adam McDaniel

footer

Optionally, type min="number’ ' A

body

4,1 Bot

minimum and maximum range

for value.

Note: If you omit min and max, the
value must be between 0 and 1.

e Type ></meter>.

Optionally, type low="number
to set a low number threshold.

Optionally, type high="number el

attributes to find the color
your meter.

combination that is appropriate for

Fy#2011 Adam McDaniel
footer
div:
body

to set a high number threshold.

Optionally, type
optimum="number’ to set a
target number.

e Insert fallback display text or an
image.

o Save the HTML file.
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Open your CSS definitions file.

Locate or create a CSS selector
to the meter element.

Type width: value; to customize
its width.

eter
width: :
1 height: '

clear: both;

Type height: value; to
customize its height.

Save your CSS definitions file.

06 0 0 00

Open your web page in an
HTML5 web browser.

The meter gauge is displayed.

Note: In this example, the value is
below high but close to optimum, SO
it is displayed in green.

arvetlees Tog - HTMLS or.

€ 3 C |@19216811

Eynepsls

<meter valus='pumbar’
i o

Fallback Displa
</meter:

Description

Thia meter slamant, new for HTMLS, llows you to display & gsuge graphic to the user at any pointin a wab page. This
is usaful to display some a metersd bar bo ussrs absoluts valies

The meter element accepts several afiribube values as input, AF minimum, you should set a "value® aliribute a5 @ real
numbes between 0 and 1. 1 you also specily i " numibers, then the value® attnbule must be anywhens
betwean "min® and “mad and e browser calculatas the display as a percentags metar

Exira numseric atiributes that wo ", and "oplimum” which alter the meter's color depending
on which are used. For e ndr wd i maber's value i5 bebwsen 0 and "lon” 15 colored
rad; babrean "low® and "high'", A betwsen hig bmum®, green. If "optimun® is omitted, valuss below
“low” &nd above "high” I5 yellow, babween "low” 8nd "high” is groen. Experiment wath these siinbutes to find the cofor
combinalion that is appropriate for your meter

Example.

CSS Selector

You can use the CSS3 transform property, described in Chapter 5, *Enhancing Your Web Page Visually with
CSS3,” to rotate the meter by 90 degrees so that it displays vertically, like a thermometer gauge.

For WebKit browsers, you can override the display colors in the meter element with the following CSS selectors:

meter: :webkit-meter-horizontal-optimum-value | The used portion of the progress bar, when the value is optimal.

Description

meter: :webkit-meter-horizontal-suboptimal-
value

The used portion of the progress bar, when the value is one
level above or below optimal.

CSS Appearance Property Value

continuous-capacity-level-indicator

For only very recent WebKit browsers, you can override the display format in the meter element by setting the
CSS -webkit-appearance property to the following values:

Description
Displays the meter as one continuous bar.

discrete-capacity-level-indicator

Displays the meter as ten thick blocks.

relevancy-level-indicator

Displays the meter as very thin bar slats.

rating-level-indicator

Displays the meter as stars.

If -webkit-appearance is undefined or is not supported by the browser, it will fall back to the continuous-
capacity-level-indicator format as the default.




Aprogress element differs from the meter element in
that its design specification says it moves to convey
an in-progress task. This could be something such as
downloading a file, processing a command, or any action
that has a relatively short time until completed, but not
instantaneously. In order to make use of this, you will need
some additional JavaScript code to control the progress
meter’s current level.

If the progress element is unsupported by the browser,
the fallback display within its start and end tags will appear
instead. You can use this to display a text description or a
fallback image graphic:

<progress value='num' max='num'>Fallback
Display</progress>

Display a Moving Progress Meter

The progress element accepts only two values as input;
both are optional. When specified, the value attribute is a
real number between 0 and max, its target. When displayed,
the progress bar displays just like the meter element,
showing a rendered percentage of progress.

If you do not specify the value and max attributes, the
progress bar displays an animating “working” block that
moves from one end of the bar to the other. This is typically
deemed a waiting state, a state the user could be in if the
value and max numbers have not yet been established by
the device that requires measuring.

The actual color theme displayed and the design of the
progress bar graphic vary from browser to browser and by
the operating system the browser is running on.

o Type <progress>. ... e

o Type </progress>.
e Save your HTML file.

ARRS| 9@

B BRR(SSA TR 7

meter element in that its

¥ oan og task.

ome addi
= met

0 Load your web page in a
browser.

An animated progress bar
appears, moving from left to

Home  Tutorial

<progress> Tag
Synopsis
<progress value='ri
Fallback Display
</progress:

right.

anter’ max='

Description

A progress efement differs from the moter elemant in that
progress task, This could be something & o
a rafativaly short fime ompleted, but is not an instant
JdenmaScript code is required to contral the progrese meater

'S It Moves o convay an in:

current level
Example

— a1
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User Interface Tags and Attributes

Optionally, type

value="number’ . it

[ pergerm et = (HOpasklie BemihtmT5e hopter DT\ o e o] - GVTA ol
File Edt Teols Symtex Buiers Windew Help

o @ 4

B8

S8l THO T R

Note: If you omit value, a value can
still be assigned in JavaScript.

Optionally, type max="number’.

Note: If you omit max, the value
must be between 0 and 1, unless a
new max humber is assigned in
JavaScript.

o Insert fallback display text or an
image.

0 Save your HTML file.

h4>Example

progress wvalue='

rence</h2

h4

'Progress: 50/100</progress

o Reload your web page in a
browser.

L C &

The progress bar appears as a
solid bar, representing the

percentage of value to max. Syiopsle

Daseriptien

Exampla

192168111 t 1 f esshh k1

<progress> Tag

<progress values='rum
Fallback Display
</progress>

a refabvialy short

JavaSeript coda is required to control the progréss meter's currant isvel

Home Tutorials Demos Visual Blueprint™

0 SEYS it Mo COTTBY 8 ik
hy &n action that has

e adddional

As mentioned, the progress bar should be tied into some
sort of JavaScript process that requires measuring. To
do this, you must gain access to the progress bar object
in the JavaScript DOM and then manipulate the value
and max variables accordingly.

In this example JavaScript code, jQuery can be used to
set the progress element’s attributes. As a fallback for
non-HTML5 browsers, this code also sets the literal text
“Progress: value/max" if the progress bar cannot be
displayed.

Example

var value = 50, max = 100;

S ('progress') .attr('max', max) ;

S ('progress') .attr('value', value);
S ('progress') .html ('Progress: '+value+'/'+max) ;
If you were to tie this into your own JavaScript code,
you would need to set the max attribute once and
update the value and inner HTML as your JavaScript
function progresses. jQuery is described in more detail

in Chapter 8, “Using jQuery with HTML5.”
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Chapter 2 discusses the new HTML5 semantic layout tag,
<figure>, which enables you to define a standalone
image, table, or code as a self-contained, supporting
object that complements the document. Using the new
figcaption element, you can add caption text.

Place the <figcaption> tag either above or below the
supporting object within the <figure> group. Insert your
caption text within:
<figure>
[image, table, code, etc.]
<figcaption>Caption Text</figcaption>
</figure>
Most HTML5 web browsers will not preformat figure or
figcaption elements. This means that they will appear as

Add a Caption to a Figure

text following an image when viewed by the browser. You
should use figure and figcaption CSS selectors to add
some display properties to your style sheet, such as font,
border, margin, and padding.

If you do add in a figure or figcaption border, note
that by default figure is display:block and will span
the entire width of the page; this will look odd if the image
itself is much smaller than the border. To counter this, set
the width property on the figure selector to match the
width of the image.

Alongside figcaption, you can also use an image’s title
attribute to display a short, temporary text message when
the mouse cursor hovers over the image or the alt attribute
to display a description of the image if it cannot be loaded.

. [ T g R =iz
o Scroll to a <figure> tag block T e e
: SRR ¢ { ARBALAITAC( TR
that has an image, table, or Sd LI L RN e RSN
code reference. ; £iqures
e Type <figcaption> after the cARtLong
image, table, or code.
tag eit above or below the image, table, or ¢
e Insert the figure’s caption text.
il £ format the figure or figcaption elements usi
e Type </figcaption>.
figure
e img sre='..
figeaption
abbr title 0
&0, 1 Bot
[ T aption bt (R, BB himl e bt DT wle ) - VI =

Note: If the figure is an image, you

should add an alt attribute. PRRS v

Fie fdit Tooks Symes Bullers Windew Help

B RRBISAITHC TR

zig</hd

Optionally, type alt="text’
within the <img> tag to provide
a description when the image is
unavailable.

Optionally, type title="text’
within the <img> tag to provide
a separate image title as a hover
pop-up.
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Using New HTML5 User Interface Tags and Attributes

156 meter
1 width:
height:

Scroll to your CSS style
definitions.

- figcaption |

Type figcaption {.

Insert CSS declarations to

Bot

“haeapbon Tag - HTM..

customize the caption text

600 00 o

L = € | B192168111
block
Type }. [Ereseam——— |
Save the HTML file. e
: <figure>
Load the web page in a web <ing src=’imsge. Jpg’>
<figeaptien>caption Text</figeaption>
browser. </tiqure
Description
The ﬁgure S Capt10n appears Place the <higeaption™ tag either above of below e image, table, or code wathin the <figure> group. Within this tag,

. ingert your capkion bed

below the figure content.

Most HTMLS web browsars will not formal the fgure or figeaplion slemants using a pre-defined CSS templats. This
maans that they wil appeal othing sp-ecial, just bend fodowing an image, when wiewed by the browsers. You should
s Nigura and igeaplion CSS selectors to add in some display properties into wour styleshest, ke the fonl, border,
margin, and padding

Example.

HTMLS Logo by W3C

You can apply some interesting styles to figures and captions. This gives better guided flexibility over the old
HTML 4 way of simply assigning images with the <img> tag alone.

Example
figure {

border: 1lpx solid black;
width: 128px;

}

figure, figcaption {

padding: 5px;
} ———
figcaption { HTﬂﬂﬁﬁngoby
; Wac
text-align: center;

font-style: italic;
border-top: lpx solid gray;
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You can highlight text in a web page, just like a
highlighter pen on paper, using the new mark element
in HTML5. This enables you to put additional new emphasis
on a block of text, without using the older methods such as
italicizing, bolding, or underlining:

<mark>text</mark>

Essentially, the mark element simply adds a yellow
background color to enclosed text. The following CSS is
built into all HTML5 web browsers:

mark {

background-color:

}
Most non-HTML5 web browsers will understand <mark>, but

vellow;

as in the preceding example. A good general guideline is
to assign a value regardless; this way both newer and older
HTML web browsers work fine.

In order for mark to be supported in Internet Explorer
8 and earlier, not only do you need to assign a CSS
declaration, but you must also include the htm(5shim
JavaScript code, as described in Chapter 2. This is
because Internet Explorer does not allow CSS properties
to be assigned to tags that it does not understand. The
htm(5shim program corrects this problem.

Naturally, you can change the color by using a CSS
declaration that overrides the mark selector. It is safe for
you to redefine it on HTML5 to another background color,

you will need to explicitly assign it a CSS declaration, just

Highlight Text

o Type <mark> at the start of a
block of text.

9 Type </mark> at the end of the
block.

e Save the HTML file.

border color, text color, or whatever you want.

[ eeuar i teml (bl WErmTubtent o1 et e 03 e o] - GV = I3
Bile Edit Tooks Syenex fuifers Windew Help

QARRE|vw| i udARRSHSAITHO| TR

hd 5y
hgroup
pre><code clasg='

hd>Des

cltimarkagtstext to highlightslt:/markeqt:</code pre

an
put addi

of the HTML andard, called
, will be finalized in <a

e Load the web page in an HTML5

browser.

Home Tutorials Demos

Visual Blueprint™

The marked text appears with a
highlighted background color.

Byriopile

cmarkstest to highlighte/mazks
Description
You can Faghlight ted in & web page, just Bke a highlighter pen on paper, using the new mark skment in HTMLS, This
allows you to put addtional 2 new empnasis on @ block of text, without using the oldar methods Iike italiczing, bolding,
or underlining.
Example

The newest resion of the HTML standard, called HTMLS, will be Analized in 2014
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he wbr element, new in HTML5, enables you to specify

a word-break opportunity so that long words can span
multiple lines. This has a slightly different execution from
the soft-hyphen character, &shy;, introduced in HTML 4.
Whereas the <wbr> tag will just break up a long word, the
&shy; code will also insert a hyphen before the line break.

When either is used, you can specify where the browser
should wrap a word onto the next line of text if the word is
longer than the available space on the line. Ideally, place
it in between syllabic breaks. This helps the word remain
legible when broken up, such as

Hippopoto<wbr>monstrosesquip<wbr>
pediliophobia

Specify Safe Line Breaks in Long Words

When split across multiple lines with spacing for 30
characters, this long word would be rendered as:
Hippopotomonstrosesquip

pediliophobia

The &shy; code has the same basic implementation in
your HTML code as <wbr>; however, you have the choice of
using its proper code name, decimal notation (&#173;), or
hexadecimal notation (s#xad;) to split up long words with
a soft hyphen.

The new wbr element has already been implemented in
some pre-HTML5 web browsers. For example, Firefox 3
and Internet Explorer 6 both implement correct <wbr>
functionality.

o Type <wbr> to break up a long
word.

Note: Use sshy; to break up a long
word with soft hyphens.

e Save the HTML file.

e Load the web page in a web
browser.

The long word spans multiple
lines.

</article
section
foote

2011 Adam McDanie.

Home Tutorials Demos Visual Blueprint™

Bynapsis

ThisTsh<wbr>LongWord<whz>ThatCanbe<wbz-Brokenlp

¢ @ wiord-break opportunity alowng long words bo span multiple nes. This has a
Of-Fyphan character, inbroduced in HTML 4 0. Whils the <wbr> tag willilist braak
=0 InSedt @ hyphen batore the line broak

| bregd from the 23rd century, Miss Ria Paschelle, as you al know, was the invertor of the statiophonic
ergraphiphoridaliverberator. Kind of hard to imagine the world befora wa had them, isnt it
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You can configure any static text block to become
editable by the user within any HTML5 web browser
using the new contenteditable attribute. When
activated, the text block will appear normal, but when
it is clicked, it will transform into a form input field
prepopulated with the current text.

This technique can apply to almost any text block,

including sentences that are wrapped with <span>,

paragraphs, headings, articles, and the entire body of a

web page. This is possible because contenteditable is

actually a global attribute, meaning it can apply to basically

any tag, regardless of context:

<p contenteditable='true'>Editable Paragraph
Text</p>

If any elements exist under a contenteditable block,

they inherit the contenteditable property. If you add

Allow the User to Edit Content

contenteditable to <body>, all text blocks will be
editable.

So, why make static text editable? The original purpose was
to create rich text editors built as websites. Being able to
see the changes in real time meant that users did not need
to bother with creating text files, saving them, and then
uploading them. Today, contenteditable is implemented
on sites in such a way as to create subtle HTML form inputs.

For example, the web application Yammer (http://yammer]
Eom) allows you to post URLs to your Yammer feed for you
to comment on. When the URL is entered, Yammer retrieves
the page, generates a short summary paragraph, and
displays a normal form input for you to type a comment.
The summary paragraph is actually editable, so you can
fine-tune the auto-generated text, all while keeping the
summary separate from your own comments.

o Type contenteditable="true’

File Edit Tools

Syntax Buffers Window Help

AERE e |

(H\public_| “GVIM

BRI A[TAQ? 2

into the paragraph element that
you want to be editable.

30
31
32
33

Note: Be careful about using
contenteditable on any text block
that contains a hyperlink. The link
itself will become unusable, even
when the text is not being edited.

e Save the HTML file.

34
35
36
37
38
39
40
41
42
43
a4
45
s
a7
48
49
50

<h3>contenteditable Attribute</h3> -
<h4>8ynopsis</hd>

</hgroup>

<pre-<code class='html'>&lt;p contenteditable='true'sgt;Editable Paragraph Text

&lt;/pagt;</code></pre>
<hd>Description</hd>

<p>
You can configure any static text block to become editable by the
user within any HTMLS web browser using the new contenteditable
attribute. When activated, the text block will appear normal, but

once clic, 111l transform intco a form input field pre-populated
with the nt text.

</p>

<h4>Example<,

<p contenteditable="true'>
Let four captains Bear Hamlet, like a soldier, to the stage; for
he was likely, had he been put on, to have proved most royally:
and, for his passage, the soldiers’ music and the rites of war
speak loudly for him. Take up the bodies: such a sight as this
becomes the field, but here shows much amiss. Go, bid the
soldiers shoot.

</p>

m

e Load the web page in a web
browser.

The text appears as a normal

Home Tutorials Demos Visual Blueprint™

paragrap h. contenteditable Attribute
. Bynopsis
o CUCk the paragraph teXt. <p contenteditables'trps’>Editable Paragraph Text</p»
Description

The paragraph becomes editable.

Note: The browser displays a flashing
cursor and highlights the editable
block of text with a subtle border.

then any HTMLS wab
al, bt once clickad wi

en pul on, bo have proved n
m. Taks up the b
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ost web browsers provide a useful built-in spell-check  spellcheck to <body>, all form inputs and editable fields
feature available to any website that allows the user will be checked.
to type text. This feature is enabled when a spellcheck
attribute is enabled on an editable text block. Note that
content displayed on a site that is not editable is not
spell-checked.

The spell-check feature is made possible by a built-in
wordlist inside your web browser. When the browser finds a
word not in this wordlist, it displays a jagged red underline
that, when right-clicked, lists suggestions. An option to add
This technique can apply to almost any editable text block.  the word to the wordlist is also available.

This is possible because spellcheck is a new global
attribute in HTML5. It is most common to see this on
input type=text Or textarea elements:

You can use any text-based element with the spellcheck
attribute, provided that you also specify that it is editable
with the contenteditable attribute. The wordlist used is

<input type='text' spellcheck='true’ based on the website’s detected language. If you are viewing
value="'Spell-check text input'> . . . .
) ) a site written in a language that you do not have a wordlist
If any ?lef"e”t§ exist under a spellcheck-active block, for, or if you need to spell-check in a different language, you
they will inherit the spellcheck property. If you add will need to install an alternative wordlist dictionary.
Spell-Check User Content
@ Type spelicheck="true’ into the L o e e g o —_—
. . FEEEE nBRASSA[Taal? B
input text element for which = R Synopee BT .
3 32 </hgroup>
yOU WOULd hke tO enabl'e 33 <pre><code class="html'>&1t;formagt;
4 34 alt;textarea spellcheck='true'sgt;Spelchek textarea inputslt:/textareasgh;
Speu'CheCkmg- 35 slt;/formigt;</coder</pre>
36 <hd>Description</hd>
. 37 <p>
NOte' DO n0t.forget to add 38 pMost web browsers provide a useful built-in spell-check feature
. ' ' 39 ilable t b ite that alls thi to t text. Thi
contentedltable: true to 40 ?Z:tu?e is Ce)nzgﬁl/e‘gewhtz; z SPZIIiheg‘)ZsattiiEii; ig ezgileceixon anl5
spell-check editable static text blocks, o Mot edianie o mor spoi shoered, T TieRLayed mn ® siie TRt as
such as <p>...</p>. o i;*f
45 This technique can apply to almost any editable text block. This is L
- - a6 ible b llcheck i lobal attribut HTML5. It F
Note: Some browsers automatically : D e e o arrciosts 1
spell-check textarea inputs. To o j};;mpm he
f of y 50 <f >
disable thIS, Slmply use 51 zigxmea spellcheck="true’'>Spelcheck textarea input</textarea> il
52 </ form>

spellcheck="'false"'.

e Save the HTML file.

9 Load the web page in a web
browser.

Home  Tutorials 0 Visual Blueprint™

e Insert some text.

Checkist

i) elchek textarea input</textarear

The spelling errors appear with a
red underline squiggle.

Acdd b dietisenry

check feature available o any w
jiribuits is enablad on an sdit

sile thad alows e user 1o byps
wt block. Mote that content

e Right-click a spelling error.

e because spellcheck 15 a new global attnbote

Spelling suggestions appear in a
menu.

Cule

Click a suggested word to
replace the misspelled word.
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The details and summary elements enable you
to display a shortened summary of a larger body,
temporarily hiding the detailed content from the display.
When the summary is clicked, the complete content
becomes visible. For example, you can use these features to
summarize an article by displaying only its first paragraph;
when the article is clicked, the remaining article paragraphs
will appear.
<details>
<summary>Summarized content...</summary>
Detailed content. ..
</details>
When a web browser sees this code, it knows that the
content within the <details> tag group should be hidden
by default, except for the content within the <summary>

Declare an Interactive Summary and Details Layout Element

group. When the summary is clicked, the complete details
content is shown. Likewise, when the summary is clicked
again, the details are hidden.

With the help of some simple CSS declarations, you can

extend this functionality and provide information about the

state of the display. The following can be used to append

useful instructions for the user and make them appear

clickable:

details summary:after { content:
Details) "' }

details.open summary:after { content:
Details) ' }

details summary { cursor: pointer }

' (Read

' (Hide

Additional information about CSS can be found in Chapter 4,
“Styling with CSS3.”

&

o Scroll to the article for which
you want to use the summary

i T bl
Fie fdit Tooks Syrtes Bullers \Wndew Help

0T elerene el - GVIM =

254 TA2 (7R

AR

-]

QRRAE(w &4

37 elt:/details
and details features.

o Type <details> before the first
paragraph.

Note: Use <details open> if you
want to display the detailed content

» compase a shortened

iled con

te content
an article
ed and

1 Splendide referrentur instructior mel no. Wibh equidem habemus te nec, cu e
when the page first loads. o =
82 P
o Type </details> a'ﬁ:er the last 53 Ex has integre alterum menandei. Ut ludus salutandi pro, wisi corpora liber|
54 p
: P
paragraph. Pro no dolorum denigue eligendi. His 2i viris periculis efficiantur, ad sal
11 Adam McDaniel
86,1 Bot
il ] TH it | =&
o Type <summary> within the Fie Bt Tooh Symex fuffes Window Help — —
. QARRE 9@ i b BRRVSSA|ITH TR
<details> tag group. = 5

0 Insert a short summary of the
article.

G Type </summary>.

SUMMALY

# has integre alterum menandri. UL ludus salutandi

tails and Summary elements
temp

the su

ALy

peo, wisi corpora liber ®




Using New HTML5 User Interface Tags and Attributes

o Scroll to the CSS declarations or create
a new <style> tag group.

e Type details summary:after { content:
‘(text)’; } to display a queue to the
user to click to read more info.

0 Type details.open summary:after
{ content: ‘(text)’; } to display a
queue to the user to click to read
less info.

(=)

Type details summary { cursor:
pointer; }.

Save the HTML file.

(=)

@ Load the web page in an HTML5
web browser.

Only the article summary is visible.

@ Click the text that you added to
read the details.

The text changes to your hide
details text.

The article’s details appear below
the summary.

343 THAgastie Y TN =i
Fide Edit Tools Syntex Buffers Windew Help

ORRS (9% i oG BRD 1'5655 ‘i*-nu TR

remaining article paragraphs appeac.
hd¥example</ hd
style
details summacy:salte {
content: 1 t ri
details,.open summaryiafter 4
content: ' ]
W details summary
cursor: pointer;

style
<details

endide referrentur instructior mel no. Nibh equidem habemus te nec, cu
64 SUmmA LY

Ex has integre alterum menandri. Ut ludus salutandi pro, wisi corpora liber

Pro no dolorum denigue eligendi. Hiz el viris periculis efficiantur, ad sal

2168111,
L 0 L S G 12 00 E BGTR LI G USRI T 0 R g s s ot 11 e 1 e

paragraphs appdar

Example

Splendide refarms
salutatus vuiputal
ad, su 808 euis

" hh e habamus e ned, cu sum primis omnesaus oportaat MNe
U percipst platonem accusamus. Eam exercl splendide moderstius
v N0, mei &g aperianm omittanm

OrTvVEnire

{Read Details)

BT Adam MeDaniel

2 1681 11/~ Bclaemm/himi S/ chaprerd 3/reterence/ det il
[ETET T =

Example

ﬂﬂ L‘U E': JI HMIOC c-’"\‘afnll't‘ ||J-0 W ]I (.‘ ce'rnnuw nam no, mael &a u"LI'Iul‘“ ormittam

{Hide Details)

mﬂl Pro, wist )I'Q‘) a |ID(!(3\’1""¢ “'J P L augat mnesarchum
ar oporters ul pri,

@i digit putant inSumo

J'IrJJuE uuuleleqnv‘s be l>d|u|.21 g dare, s vids |EGVIJU‘= te

olorurm denigus sigendi, H wris panculis sficiantur, ad sals omnis sea, Bt noster stomorum sed. Vel
dem aetemo 6x. Legimus accumsan vituperata 1 sed, mel ad epicun hendrent determuisset, sum cu natum
T asastalis

Hetails-summary-fallback.html.

appear at the same time, all the time.

Unfortunately, as of mid-2011, no HTML5 web browsers properly support the <details> and <summary> tags.
However, you can address this through a JavaScript fallback program and implement its intended functionality
today. The screenshots in this section actually demonstrate one such JavaScript program.

As HTML5 browsers mature, this feature will be added, and correctly written JavaScript will yield to
built-in functionality. A JavaScript example is available on this book’s web page, http://html5.array.org/demos|

Until you implement this type of JavaScript fallback, content within both the details and summary elements will
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Cascading Style Sheets (CSS) is a language that describes how HTML should be rendered by the web browser. CSS level 3, or
more simply (553, is the third major revision of the CSS standard. CSS is maintained by the CSS Working Group (CSSWG),
a collection of interested individuals and companies, but guided by the W3C.

Because most browsers have built-in standards for how HTML tags should be rendered, such as how <h1> appears in a
large bold font, you can override these built-in definitions with your own CSS rules. Your CSS code is stored parallel to your
HTML code, and it is possible to share one CSS file with multiple HTML files. This simplifies making cosmetic changes to an

entire website as all stylization is sourced from a single file.

What's New in CSS3

(SS3 actually started showing up in web browsers well before
HTML5 was widely supported; however, today it is considered
a major supporting component of the group of HTML5
technologies.

New features of CSS3 include support for multiple backgrounds,
partial attribute value selectors, new pseudo-class selectors,
and a new group of properties that enable you to transition,
transform, animate, and stylize HTML.

CSS Syntax

The following high-level list is an aggregated summary of CSS
syntax, from CSS1 to CSS3.

Rules

A single CSS rule typically stylizes one element a specific way,
but rules are applied aggregately. This means that a single
element can be targeted with multiple rules; each rule’s
property changes can apply and override an earlier CSS rule:

selector { property: value; }

The selector determines which HTML elements should be
modified by the declaration, the part between the curly
brackets. The property is the codename for the style that will
be altered, and the value is the new style itself. The syntax
for value differs for each property.

Selectors

Selectors are the first part of every CSS rule. They allow you to
define which elements are to be modified by the CSS
declaration within the curly brackets:

element {...}

The most basic selector is to refer to an element by its tag
name. This will allow you to apply your CSS declaration
everywhere that <element> tag is used.

Selecting Elements by Class or ID

To limit your CSS declaration to only specific elements, you can
refer to them either by a class or ID name:
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element.classname {...}
element#idname {...}

This selector will match only elements defined as <element
class='classname'> and <element id='idname'>.

Selecting Elements by Attributes

Elements can arbitrarily be targeted with a selector that looks
only for elements with specific attributes defined, with
attributes with specific values, or attributes with partial values:

element[attr] {...}
element|attr=value] {...}

These selectors will match only elements defined as <element
attr="'value'>. The difference is that the first example
matches only if attr is defined; the second matches when
attris set to value.

Whereas the = operator tests for an exact value match, there
are other operators that can be used to test for partial values:

Operator Description

~= Matches elements whose attribute contains value
as a word.

= Matches elements whose attribute matches value
or begins with vaiue followed by a dash.

~= Matches elements whose attribute begins with
value.

$= Matches elements whose attribute ends with value.

*= Matches elements whose attribute contains value.




Selecting Elements by Pseudo-Class

Pseudo-classes are like special, built-in functions in the web
browser. They help you to identify groups of elements by their
placement order or pattern:

element:first-of-type {...}
element:last-of-type {...}
element:only-of-type {...}
element:nth-of-type(c) {...}
element:nth-last-of-type(c) {...}

You can use the : *-of-type pseudo-class to target a specific
element by its ordering within its parent element. For example,
if you have a large table that contains several rows, you can
style odd and even rows with different background colors:

tr:nth-of-type (odd)
tr:nth-of-type (even)

{ background-color: #eef; }

{ background-color: #ddf; }

A variation of type is the child pseudo-class:

element:first-child {...}
element:last-child {...}
element:nth-child(c) {...}
element:nth-last-child(c) {...}

The : *-child pseudo-class targets a specific element by its
ordering within its parent element, but only if the element
occupies that exact position in the parent-child index.

c is a formula that can represent an exact type or child,
alternating counts of type or child, plus an optional offset.

Combinators

Combinators group multiple simple selectors together and
produce a more complex, single selector idiom that can span
multiple HTML tags. This allows you to drill down through your
HTML element tree to select a specific element based on what
comes before it.

Different Engines, Nonstandard CSS3?

Styling with CSS3

Descendent
selectorl selector2 {...}
A descendent combinator is used to match the element

represented by selector2, whenever it exists anywhere
underneath selectori’s element group.

Child

selectorl > selector2 {...}
A child combinator is used to match the element represented

by selector2, whenever it exists immediately underneath
selectorl’s parent-element group, but not deeper.

General Sibling
selectorl ~ selector2 {...}
An adjacent sibling combinator is used to match the element

represented by selector2, whenever it follows selectorl’s
element, within the same parent-element group.

Adjacent Sibling

selectorl + selector2 {...}

An adjacent sibling combinator is used to match the element
represented by selector2, whenever it immediately follows
selectorl’s element, within the same parent-element group.

Declarations

The declaration is a collection of one or more property/value
pairs applied to the elements matched by its preceding selector.

CSS describes a collection of properties and values that are
used to apply various cosmetic changes to elements. However,
depending on the web browser, you may find that not every
browser supports every CSS property. Therefore, you need to get
creative deciding what CSS features you plan on utilizing.

Depending on the web engine, some selectors, pseudo-classes,
properties, and values actually do not follow the latest syntax
(SS3 specifications but instead define their own, prefixed

by the engine’s name.

As of August 2011, the CSS3 specification is still in flux, but
the browser vendors want to implement its draft specifications
today and maintain the capability to support what will become
the future “official” CSS3 syntax. These types of ~engine-
property names are reflective of the current CSS3
specification at that browser’s implementation time.

Later, when CSS3 is finalized, these browsers will reimplement
the feature and any new syntax changes to properties such as
transform, boxshadow, and border-image, thus
providing a way for websites to access these features on web
browsers of today and tomorrow.

There is one catch. This means that if you are coding a site
today, you have to implement the same (SS3 declaration three
or four times, just to support all of today’s browsers. Chapter 5
describes when this is the case.
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ou can validate any HTML5 or pre-HTML5 web browser

for CSS3 support using various online tools. For CSS3,
there are two different levels of validation to consider: CSS3
selector logic and CSS3 property application.

(SS3 selector logic confirms how well the browser understands
the new CSS3 selectors, such as selecting an element by

a partial attribute value, by its nth-child or nth-type
pseudo-class, by input status, by user selection, and so on.

(SS3 property application pertains to how well the browser
understands the new properties that can be applied, such as
multiple background-image support, custom fonts, custom
image borders, and so on.

Here are some of the online tools that you can use to
validate a web browser for CSS3 support:

® The CSS3 Selectors Test — Focuses primarily on the CSS3
selector logic. It enables you to confirm that a particular
selector is working properly in each web browser you

Validate a Web Browser for CSS3 Support

test. If you suspect that a selector is not working
properly in a specific browser, test it here to confirm
that.

® The Acid3 Test — A reference rendering test that builds
a very specific image composed by HTML, CSS, and
JavaScript. Most modern web browsers can pass Acid3
with ease, but it is still a good idea to verify with older
browsers any failures.

® The QuirksMode.org CSS tests — Provide a very easy-to-
read summary of CSS features and the available level of
support. They validate selectors and declarations from
both €SS2.1 and CSS3 and describe various quirks, hacks,
and lesser-known tweaks to make CSS work efficiently.

Instead of testing your individual web browser, the When

Can I Use... website, at http://caniuse.con], summarizes a
complete list of available CSS3 features, correlated by browser
support. This site is different from the QuirksMode.org CSS
tests as it also compares past, present, and anticipated web
browser releases, and it is frequently updated.

CSS3 Selectors Test
o In the browser that you want to test,

type http://tools.css3.info/
kelectors-test/test.htm( and press

Enter.

The CSS3 Selectors Test website loads.

The results of various selector tests
for the browser appear.

Note: Scroll down and click on any row of
selector results to get more details about
the actual test code involved.

The Acid3 Test
o In the browser that you want to test,

type acid3.acidtests.org and press Enter. fa & St ey

suite, Almost 4
links due to privacy con

From the 41 salactors 37 have passed, 4 ane buggy and 0 are unsuppartad [Passad S5E out of 574 tasts)

e certain user Interactions the test i limited to €35
on. 30 this test-sulte Sces not include tests for the

link sedectors have been rers

5, This also affects the

The Acid3 Test website loads.
This shows a successful Acid3 Test result.

Note: If your browser looks any different than
the This Reference Rendering link, it failed the
Acid3 test.
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QuirksMode.org CSS Tests
© 1ype [vww.quirksmode.org/css/

tontents.html and press Enter.

e Scroll down to the CSS3 declarations
section.

Note: This page also features a (SS3 selectors
section, useful for comparing selector support.

Note: “Yes” indicates support and “no”
complete support failure. White boxes indicate
incomplete, nonstandard, or nontested
support.

This shows a group of failed and
nonstandard tests.

e Click a declaration test that is
nonstandard or incomplete.

This is a failed test using the standard
W3C syntax.

This is a successful test using the WebKit
syntax.

Note: just because a QuirksMode.org test cites
a WebKit, Mozilla, Opera, or Microsoft syntax,
it does not guarantee support. You need to be
running a version of the browser that
understands the nonstandard syntax.

Styling with CSS3

A

2 www.auirksmode org/c tents.ht g
e CSS 3 declaralions 0

Cantents of this tabie [] % alas the kv to my sompatibility tablas,

browssr doss net support Lacal.

. Incomplete

Incorrect

sceoll means lecal,
-~ q

* Cafari sand C pport background-clipgepadding=box (i
1 an

arsight, and

*  Opera has issues with scrolling. Also try laying ancd ow crver Opera, and then remon

+ C | & www.ouirksmode ong/c Lht | A

gradient

eadiant allaws you b use a gradient. Tt's a hackground property.

Tests

wear syntazes. They don't really resemble sach other, ar

backgeound: limear-gradiest[left kop,uhite, black):

This test alerr

WehKit

background: -webkit-gradientilinear, left bottom, right top, fromi{#tff), to(#DO0});

Mozilla

TYPE THIS

selector {
black) ;

right top, from(#fff), to(#000));

}

In the example in this section, the gradient property could be set only using the WebKit syntax for Chrome. If
Firefox had been used, only the Mozilla syntax would properly display the same gradient background image.
Because of this discrepancy, you actually need to specify all declaration derivatives in the same selector in order to
have the same effect across supporting CSS3 web browsers.

background: linear-gradient(top left, white,

background: -webkit-gradient(linear, left bottom,
background: -moz-linear-gradient (left,
filter: progid:DXImageTransform.Microsoft.gradient
(startColorstr="#ffffff', endColorstr='#000000") ;

RESULT

The selector element identified will have
a gradient applied as a background image
for Firefox, Chrome, and Internet Explorer.
Note that Internet Explorer will move only
top down, and Opera is unsupported,
according to the QuirksMode.org chart.

#£££, #000);
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You can select any HTML element by assigning it a class
or ID name and then using that name in CSS as a part
of your element selector. Once selected, CSS declarations
can be applied to stylize the matching HTML code:

}

element.class {
element#id {

}
How do you decide which method to use as your selector?

Simply put, an ID should be used only as a proper name,
assigned to only one element per page. It should be a
specific object or component that requires dedicated CSS
rules. For example, a site logo image could be assigned an
ID in HTML with <img src='logo.jpg' id='logo'>
and be stylized in CSS via img#logo{. ..}, or just
#logo{. ..}, as the element prefix is optional.

Select an HTML Element Using Its Class or ID

A class should be used as a generic name, assigned to

a group of elements in any page. There can be multiple
elements that share a single class name, sharing the CSS
declarations assigned to that class. For example, if the
header and footer share like properties, they can be created
in HTML as <header class='banner's>..
and <footer class='banner's>...</footer>, which
can be selected in CSS via header .banner,
banner {...}, orevenjust .banner{...}.

.</header>

footer.

You can even combine the class and identifier into a single
selector, further restricting matching elements. This will
act like an and CSS conditional test: If the element has
this class and identifier, apply the specified CSS declaration
element.class#id {...}.

o [ ctass-ia- Fpublic | e T e
o Open yOUr HTML ﬁle m:lmd TioolsmeSprtaxmBuffersmWindowmHelp —
FEFEEE] BIRERRB(ASAITHA[? 2
e Type class="name’ to assign a - o sy i
: > 40 T lect HTML el t b it 1 ID
CLaSS name tO a grOUp Of S]m1lar 41 nzr‘i\e?agnzetin irsllj{ng that i:rig lnyczzsggn;ngait chyzii er.emem:
42 selector e selected, €SS rations can be applied to
elements. 45 stylize ?atching_HTML codv
44 </p>
: U 4 : 45 <hd>E: le<¥hd:>
e Type id="name’ to assign an a6 s id='example-heading'>Heading</h5>
identifier name to an individual . e This e the second oanple paragraph.ce>
19 <p This is the third example paragraph.</p>
element' 50 <p This 1s the fourth example paragraph.</p>
51 </article>
52 </section>
53 <footer>
54 &copy;2011 ARdam McDaniel
55 </footer> |12
56 </div>
57  </body>
58 </html>
o [ v ] el - Py}
0 Open your CSS file or scroll to the R o
. . ARRS (9w i ud BRR/SHA|TH TR
<style> block in your HTML file. _ cb
e Type element.name { } to match
elements with this class name.
G Type element#name { } to match &‘F?%‘_;
elements with this ID name. E Pagkgromneneolons ;0
o Type property: value; to define CSS 2} e e S 0
style declarations. b

All elements with this class or ID
name will be stylized by these CSS
declarations.



You can apply CSS declarations to HTML elements
that specifically use a particular attribute within
the element’s HTML tag. This type of selector enables
you to narrow down selection criteria and apply only CSS
declarations to specific HTML code that references said
element and attribute:

{ }

Note that this particular selector ignores the attribute’s
value, concentrating only on whether the attribute is
defined in the original HTML page. The CSS declarations
defined by this selector will be applied to every matching
element and attribute in the HTML document — in other
words, any reference to <element attr='value's>.

element|attr]

Do not forget, you can always combine the attribute
selection component with a class or an ID name or even a

Select an HTML Element Using an Attribute

Styling with CSS3

class and an ID name. You can use this to fine-tune your
(SS selection logic:
elementlattr] .class {

elementattr]#id { }
element[attr] .class#id {

}

This will act like an and CSS conditional test: If the
element has this attribute and is a member of that class or
ID, or both, apply the specified CSS declarations.

Multiple attribute tests can be applied to the same element
simply by repeating attributes in the selector name:
elementlattrl] [attr2] {...}.

If you prefer, you may even drop the element component of
the selector entirely. The following will match any element
that specifies a particular attribute: [attr] {...}.

o Open your HTML file.

[ attribute-selectorshtml (F\public htmRhtmIs\chapter04vreference) - GV

File Edit Tools Syntsx Buffers Window Help
ARRE| e 8| BBRRARSSA|TEQ? A
35 &lt;/styleagt;
9 In the element tag, type e e e

37
38
33
40
41
42
43
44
45
46
a7
43
43
50
51
52

attribute="value’ to assign an
attribute to the element.

Note: Remember that the value is
irrelevant. Even if the HTML code is
<element attribute>, it will still
match the selector.

<hd>Description</hd>

<p>
¥ou can select any HTML element by assigning it a class or ID
name, and then using that name in CSS as a part of your element
selector. Once selected, €SS declarations can be applied to
stylize the matching HTML code.

</p>

<h4>Example</hd>
<p>

The <a href='http://www.whatwg.org'
& title='Web Hypertext Application Technology Working Group'>WHATWG</a>

is a growing community of people interested in ewvolving the Web.
It focuses primarily on the development of HTML and APIs needed
for Web applications.
</p>
</article>

&

Eite  fdit Toals

e Open your CSS file or scroll to the
aRRa

<style> block in your HTML file.

v [

Gyens - Bufters
- &

Windiw  Help

BARR(LHLA THO(T R

e Type element[attribute] { } to
match elements with this attribute.

o Type property: value; to define CSS
style declarations.

All elements with this attribute will
be stylized by these (SS declarations.

tylesat:
pre

hd4>Description</ hd

font-weight: bold;

style
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You can use different attribute value operators to
identify HTML tags with specific attribute values.

You can use this in your CSS selector logic to match on
attribute values that are complete words and stylize them
accordingly:

element[attr="'value']l { }
elementl[attr~='value']l { }
element(attr|="value'] { }

The = operator matches elements whose attribute value
exactly matches value. For example, img[src="image.
jpg' ] will match only images of image.jpg. Note that other
attribute values found in the selected HTML tag, such as
alt='An image', will be ignored by the CSS selector.

The ~= operator matches elements whose attribute value
contains a complete word that matches value. For example,
button[value~='file'] will match any <button>

Select an HTML Element Using a Specific Attribute Value

tag with the word “file” in its value attribute, such as

<button value='Save file'>.

The | = operator matches elements whose attribute value
exactly matches value or begins with value immediately
followed by a dash. This is typically a test used in
two-character language and country code identification.
For example, p[lang|="en"'] will match <p lang='en'>
and <p lang='en-US'>, but not <p lang='english's>.

The quotes surrounding the attribute’s value are not
required but are a good practice. Also, double quotes can be
used instead of single quotes, if you prefer.

Note that in HTML5, the attribute name is not case
sensitive, but the value is case sensitive. If this were
XHTML, or a future hybrid like “XHTML5,” expect the name
to be case sensitive as well.

o Open your HTML file.

File Edit Tools Syntax
=) 8le @

[ attribute-selectors.html (FE\public_htmRhtmIs\chapter0areference) - GVIM

Buffers Window  Help

| BRER(LSAITHa[? 2

a6
47
48
49
50
51
52

0 Identify an element tag with
attribute='value' to match with
the attribute-equals operator.

Identify another element tag with
attribute='value' to match with
the attribute-contains-word operator.

o=

Identify a third element tag with
lang="'language' to match with the

stylize the matching HTML code.

</p>
<h4>Example</hd>

<p lang="en-uUs'>
"http://www.whatwg.org'

The <a href=
&title:'vﬂeb Hypertext Application Technology Working Group'>WHATWG</a>

is a growing community of people interested in evolving the
web. It focuses primarily on the development of HTML and APIs
needed for <span data-border='trie’'>Web applications</span>.
</p>
<p lang="fr-FR'>
wg.org’
ication Technology Working Group'>WHATWG</a>

Le <a href="http://
title="wWeb Hypertext
est une communauté de plus en plus de personnes intéressées par

1'évolution du Web. Il se concentre principalement sur le
développement de HTML et les API nécessaires pour les
applications web.

</p>

m

attribute-is-language-country operator.

[ttt st o 0t ] GFEpasblie oIVt 31 gt T e e ] - U

attribute value.

o

Eoe o Toohs fSewss Guffers Window Help
Open your CSS file or scroll to the CRBB 9y e BRRSSA TA 7R
<style> block in your HTML file. e

E lea</h4
Type element[attribute="value'] { } @ spandata-border-true) |
to match elements with this exact TS S R o

ajtitle-=Web
horder:

gsolid

-0

style

Type property: value; to define CSS
style declarations.

Type element[attribute~="value'] { }
to match elements that contain a word
in this attribute value.

© ©60 06 o

Type property: value; to define its CSS
style declarations.



@ Type element[lang~="en’] { }
but match elements that use the

first two language characters.

@ Type property: value; to define
language-specific CSS style
declarations.

@ Save your CSS and HTML files.

@ View your HTML file in a web browser.

The element(s) matching the
attribute='value' test are
stylized.

The element(s) matching the
attribute~='value' test are
stylized.

The element(s) matching the
lang|="'en" test are stylized.

Styling with CSS3

[ ettt et S e o T v ] - GV =TT

Eée ot Tools Swne Bulters Window Help

GlARRASAITHO| TR

ARRS| 9@

P
hd>Example</hd

style
span|data-border=true]
border: dashed

altitle-=web
border: solid

stylize the matching HTML ¢o

font-weight: bold:

1 a
people interested in evolving the
¥y on the dew ment of F and APIs
t>Web applications</span>.
1 a
s en plus [
: concentre prir
les RPI néce:
55,18 B6%

Synopsis

<atyla>
element [attr] | ... |
ptlattr="value] |
elament [attr-~="valoa®] [ ...
element [attr|="valoe'] | ...
</styler

Description

Your el salector. Once s#acts

Exampl

ik sur e développement de HTH

Attribute Selectors

] st une communauts de plus &n plus

1D neame, and then using that nams in C55 ag a par of
an be appliad to stylize the matching HTML code

+ the Web. It focuses primarily on the

nnes intéressdes par Mévolution du Web |l s concentre
pour les apphoations Wb

Example
<style type='text/css'>

</style>

img[data-copyright='Creative Commons']

It is possible to define your own custom attributes in HTML and select them with CSS attribute selectors. This
involves a new feature in HTMLS5 called custom data attributes, which enable you to define any arbitrary attribute
name, as long as it is prefixed with data-.

<img src='sunrise.jpg' data-copyright='Creative Commons'>

{ border: 1lpx solid green; }

Note that copyright would not be a valid attribute, but data-copyright is.
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CSS3 has introduced new comparison tests to identify
HTML tags with partial attribute values. You can use
this in your CSS selector logic to match on attribute values
that are not complete words and stylize them accordingly:

element[attr™='value'] { }
element[attr$="'value'] { }
element[attr*="value'] { }

The ~= comparison matches elements whose

attribute value begins with vaiue. For example,
object[type”='application'] will match all object
elements whose MIME type begins with application,
such as <object type='application/x-shockwave-
flash'>.

The $= comparison matches elements whose attribute

value ends with value. For example, form[action$=".
pl'1 will match all forms that use a Perl CGI script, such as
<form action='submit.pl'>.

Select an HTML Element Using a Partial Attribute Value

The *= comparison matches elements whose attribute value
contains value. For example, input [name*="name'] will
match all input elements whose name contains name, such
as <input name='firstname'>.

The quotes surrounding the attribute value are not required
but are a good practice. Also, double quotes can be used
instead of single quotes, if you prefer.

The difference between this group of attribute comparison
tests and those in the section “Select an HTML Element
Using a Specific Attribute Value” — ~= and |= — is that
these tests are not word-centric. This means that the
begins-with, ends-with, and contains values do not have to
be a complete word in the original HTML tag’s attribute.

Note that in HTML5, the attribute name and value tests are
all not case sensitive. If this were XHTML, or a future hybrid
like “XHTML5,” only then will the name and values be case
sensitive.

&

GV

o Open your HTML file.

e o Tools fwae

< THEgnidic.
Buifers Windew  Help

2AHHATHO TR

&l =

0 Identify an element tag with
attribute='value' to use with
the attribute-begins-with operator.

e Open your CSS file or scroll to the
<style> block in your HTML file.

0 Type element[attribute®="value']
to match elements that begin with i
this attribute value.

div:
body
html

foote

TR

hé

0

content: ur
style

our <a href

Tou can access
Or Our <a hrefs'

w2011 Adam McDaniel
r

e Type { declarations } to define its

Eie o Tools Seae

(SS style declarations.

[ ittt st o it ] OHEpusslie IVt 31s gt 0 e e ] - UMY

Buffers Window  Help

G Identify another element tag with
attribute='value' to use with
the attribute-ends-with operator.

o Type element[attribute$="value']
to match elements that end with
this attribute value.

0 Type { declarations } to define its
(SS style declarations.

Tou can access
Or our <a href="'

a href

Here is a link to a picture of a <a href='
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Styling with CSS3

[ttt st o 0t ] GFEpusilie IVt a1 gt T e e ] - U =R

Q Identify another element tag with e Tools s Gutlers Window -ty

. . ARRL 9@ BARR(3DAITH2 7R
attribute='value' to use with =T :
the attribute-contains operator.

@ Type element[attribute*="value']
to match elements that contain

this attribute value. i W* 1 R
51 font-weight: Dold;@

@ Type { declarations } to define its

(SS style declarations. s /e
Tou can access our a4 href=' H «a . S Ju r wel T a>;
@ Save your CSS and HTML files. . h I : AHELE OegIARCIES Wb SILFT/AR,
) P
Hers iz a link to a picture of a <a href “»papguin</a>,
P
B
ul
11 bullet 1</14
bullet 2</14
bullet 3</11

@ View your HTML file in a web
browser.

The element(s) matching the
Attributers: value' test

. Synopsis
are stylized.

<style-

element [attr] { ... )

eleme, attr="value'] { ... |}
[atir-="valve'] [ ... |
element [attri="valuoe'] | ... |

The element(s) matching the

attribute$='value' test i o)
elament | Lr3 {
1 element [ [
are stylized. i
The element(s) matching the Besceiption
. fou can select ary HTML slement by assigning it a cless or D name, and then using that rame in C5E a5 a part of
attribute*='value' test Vot dlnorh cienine o8 SalAlEe, e foolare e oo oo conb v s o e P oo

are stylized. Example

b site, or our Wsecure web sito

Here is & nk to & pieture of & DENGUIN

= bullet 1
+ buliet 2
= bullet 3

The attribute selectors described in this section and in the section “Select an HTML Element Using a Specific
Attribute Value” are fairly specialized. The examples described in both sections are just simple examples; these
CSS3 attribute selectors can be used on any HTML tag with an attribute, no matter how complex.

They are most useful if you find yourself needing to stylize a specific element identified only by its attribute, and
you cannot easily — or simply do not want to — modify existing HTML code to add in a unique class or id
attribute.

For additional information on how these new attribute selectors work in CSS3, see the W3C page at
[TR/css3-selectors/#attribute-selectord.
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Apseudo-class is a predefined class that a web browser
uses to match a specific type or pattern of elements.
In CSS3, the list of pseudo-class names was expanded in

two new areas: type and child. The type pseudo-class
is described here; the child pseudo-class is discussed in
the following section, “Select an HTML Element Using the

Structural child Pseudo-Class.”

The structural type pseudo-class matches a series of like °

elements within a shared parent:
element:first-of-type { ... }
element:last-of-type { ... }
element:only-of-type { ... }

element:nth-of-type (counter) {

element:nth-last-of-type (counter)

The :first-of-type and :last-of-type selectors
match the first and last elements found in a shared parent

Select an HTML Element Using the Structural type Pseudo-Class

o Open your HTML file.

e Identify a series of repeating
elements, such as table cells
that you want to selectively
modify by structural type.

e Open your CSS file or scroll to the
<style> block in your HTML file.

e Type element:first-of-type { ... }
to style element when it is the
first of type in its parent.

Note: Using tr: first-of-type
always selects the first row of a table,
and td: first-of-type always selects
the first column of each row.
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element; :only-of-type matches the element only if it is
the only one in its parent.

For :nth-of-type and :nth-last-of-type, Use
counter to allow you to select a pattern of matching
elements listed from the top down and the bottom up:

® n — This matches exactly the nth element of that type
on the page, where n is greater than zero.

an — This matches every element type whose position is
divisible by a, where a is greater than zero followed by a

literal n character.

® an+b — This matches every element type whose position
is divisible by a, offset by b elements, where a and b are

greater than zero, separated by literal n+ characters.

}
For example, :nth-of-type (2n) would match all even

elements of the same type; :nth-of-type (2n+1) would
match all odd elements.

[T SEvuae el raemss € Lot end FER sl Ax bt T e bt ) - GV =y -3
Fie £dit Tools Swne Bullers Window Help

[T toma bl oot € Lax Bt FEats_Ax Fpetis Tt e et ] - GV SR
Fie Bdit Tools Swtsr  Bulfers Windew Help

ARRL 9@

jescribed here, the child

hd>Example
53 style
54 background-color: # color:

background-color: i color:
stylm
table
tr
th th-Column 1</th><th>Column 2Z</th><th>Column 3</th
tr
tr
td>Row 1</td><tdrabe</tdr<td>def</td><td>ghi</td




Styling with CSS3

Eie it Toals - S

e Type element:nth-of-type( 2n )

[ e e T R T et B v e Ve - G =y
Bufers

ARRE |9 F|

windiw  Help

BORERSSAITHED( TR

{ ... } to style every second
element when of this type.

Note: All index numbers start at 1.

G Type element:nth-of-type( 2n+3)

1ild. The type pseudo-class 15 described hete, the child

~class is on the next page.

background-c
background

{ ... } to style every second
element at least three elements
from the top.

Note: In this example, the offset of 3
ensures the first row, the maroon header,
is ignored by the dark salmon color.
Effectively, coloring starts at row #3.

o Save your CSS and HTML files.

0 View your web page in a CSS3
browser.

In this example, the first elements

Synopsis

<styler
element: first-of-type | ... |
element:last-of-type | ... |
eloment only-of
element inth=-of-typ
element :nth-last-o
</atylex

The pseuda-
Tha most oo

carss ig 4 list of pre-d

Description

3 Ex mple

matching the <tr> type are s

selected. (Row 1 F def ghi

[Row 2.} mno pgr

1 3 stu VWK vz

The first elements matching the m e

<td> type are selected. [Row 5[] mno  par

et ¥e

Row 6L

The even elements are selected.

The odd elements, starting at offset
#3, are selected.

There are additional pseudo-class selectors new in
CSS3 related to an input element type and its current
state. In all three cases, the input selector can be
expanded to support attribute type values, such as
input [type="'text'] to catch all text input
elements. One of the three new input pseudo-classes
could then follow, expanding the selector criteria.

Example

input:enabled { background-color: yellow; }

If an input element is flagged as enabled, this CSS
rule would set its background color to yellow.

Example

input:disabled { background-color: red; }

If an input element is flagged as disabled, this CSS rule
would set its background color to red.

Example

input:checked { background-color: green; }

This can be used to dynamically change an input radio
button or check box based on its selected or checked
status. As the input activated and deactivated, the
:checked style is added, becoming green, and
removed, becoming the color specified by its enabled or
disabled CSS rule. The : checked pseudo-class is only
supported by Opera, as of August 2011.
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As mentioned earlier, a pseudo-class is a list of
predefined names that a web browser uses to match a
specific structure of elements. In CSS2, the : first-child
pseudo-class was introduced. In CSS3, the list was expanded
to allow you to match new combinations and patterns of
child elements.

The structural child pseudo-class matches the first-level
descendents of a parent element:

first-child {
last-child { }
only-child { }
nth-child (counter) {
nth-last-child(counter)

element: }
element:
element:
element:

element:

.}

{ }
element:first-child matches the first element, when
the element specified is the first child found underneath its
parent. If a different element is the first child, the selector

will ignore it. element:last-child does the same thing
but from the parent’s last element.

For :nth-child and :nth-last-child, use counter to
select a pattern of matching elements listed from the top
down and the bottom up:

® n — This matches exactly the nth child element, where n
is greater than zero.

an — This matches every child element whose position

is divisible by a, where a is a number followed by a literal

“n” character.

an+b — This matches every child element whose
position is divisible by a, offset by b elements, where a
and b are numbers separated by literal “n+” characters.

For example, :nth-child(2n) would match all even
children of the same element; :nth-child(2n+1) would
match all odd children.

Select an HTML Element Using the Structural child Pseudo-Class

o Open your HTML file. T ———— — e
QARRPE|vw| i od/ARRSLSA I THO| TR
1 1 o 18 C£53, the chil tw to allow you to match new

o Ident1fy a seres Of repeat1ng = 'il'l.J'.lCI':EL-JI'.'i patterns of child C'J.C'i".’lCl’l'ZS\.’ g I :

elements, such as table cells that you LA

3 o bl
want to selectively modify by i
th the<th>Column l</th><th>Column Z</th><th>Column 3</th

structural child.

e Ensure that there is some diversity in
the tag names on each table row.

Note: In this example, the first column of
each row is now <th></th>, compared to
the <td> example in the previous section,
“Select an HTML Element Using the
Structural type Pseudo-Class.”

o Open your CSS file or scroll to the

tr
tr

td-aheo/ td def</ tdr<td-ghi</ td

tr
tr

o=kl td mno</ td><td td

pqr

td-stu</td </t atdryz</ td

tdrabc</td td=<td>ghi</td

td> §k1</ b cbdrmno</ bl <bd>par</ td

</ bl ctdvixe/ td><tdoyz</ td

<style> block in your HTML file. -

o Type element:first-child { declaration }

Eie it Tools Gy

QRRE| 9@ L

Tl | \ehapter 1 GV

=« Quifers indew  Help

dbRRSSH

TqalT

to target every child element when it is
the first child.

G Type element:nth-child( counter )
{ declaration } to target every child
element in counter under its parent.

o Save your CSS and HTML files.

&) B
K, the chil y allow you to match n
inaticons and patterns of child elements.

1</ hd

background-color:
background-cole:
backgrou

style
table
tr

th

tr
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Styling with CSS3

0 View your web page in a CSS3

browser.
:.[n th]S example’ the ﬁrSt <tr> Chﬂ‘d Structural Child Pseudo-class Selectors
is selected under <table>. Synopsis
<stylex
3 3 ] element: ficst-child
The first <td> child is not selected el e
elementionl hildsl ose |
Under <tr>! c.'.cmcm:::n:h)ch'.ldIcoul?tcﬂ |,
element:nth-last-child (comnter) | ... |
</style>
All the nth-childs are selected ’
Description

correctly.

Note: In this example, the first child in

<td>’s parent is not a <td>, but <th>. ER 518
Had you used td: first-of-type, the HMMM
oW
second column would have been Row2
highlighted, which is also wrong. i
Row 5
Row 6
53 tr:first back ound-color: r
o In the CSS, correct the element to be &:::,,m--‘-nz'.;.:.' g s A
the ﬁrSt Ch'ild Of 'itS parent, ::Y;;h child (2n+3) background-color: darksalmon:
A table
Note: In this example, <th> is the first tho<th>Column 1</the<th>Column Z</th><th>Column 3</th
Chlld, I’)Ot <td>. I 4%
i 2
@ Save the file and reload your web _—
page in the browser. r g3 s e e S O AT YIS G T Y A PGS BT U =
The first child tag, <th>, of each row Exanale
. g . [ Toolumn flcoumn 2
is properly selected and stylized. EElabe  def  ohi
Row 2/ mno  par
Row 30 v vz

Row 4{10 def  ghi
Row /{7 mno  pgr
Row 611 vex yz

type selects like elements, regardless of the existence of nonlike elements; child selects like elements but only when
their position exactly matches the selector. Ergo, if you have p: first-child but the first child is a figure followed by
a paragraph, nothing will match. Try swapping the :nth-of-type and :nth-child selectors, positioning elements
differently, and inserting different elements. Experimenting with these two pseudo-classes is the best way to understand
how they work.

There are two more minor child/parent-like tags available in CSS3: : root and : empty. The :root selector
automatically targets the top-most level of nested HTML, the <htm1> tag itself. This allows you to specify CSS
declarations prior to any other HTML tags, such as background images or colors or very low-level formatting.

The : empty selector targets any HTML element group that is void of any child tags. It is typically used with a tag that
normally has child elements, but they are currently lacking. For example, textarea:empty { background-
color: yellow } could be used to indicate a blank textarea element.

73



There is a new general sibling combinator in CSS3 that Do not confuse the general sibling combinator with the
allows you to select an element when followed by a child and adjacent sibling combinators introduced in (SS2:

previous sibling element:

elementl ~ element2 { ... }

This will select element2 whenever it comes after

elementl > element2 { ... }
elementl + element2 { ... }

The child (>) combinator will select element2 only when it

element1 but only when element1 and element2 is found directly under element1. If you want element2
share the same parent. For example, if you have an article ~ to be matched at any level under el1ement1, use a normal
that begins with a heading, followed by a figure, several descendent combinator, such as elementl elementz2.

paragraphs and more figures, but you want the leading
figure to be styled differently than the other figures, you

can do something like this:

hl ~ figure { stylel }
p ~ figure { style2 }

Select an HTML Element by Its Sibling Element

0 Open a web page with a basic
structure of semantic HTML5.

Note: See Chapter 2, “Getting Started with

HTML5 Page Layout,” for more information.

e Identify sibling elements to use
when searching.

9 Identify adjacent elements that you
want to stylize.

Open your CSS file or scroll to the
<style> block in your HTML file.

Type sibling1 ~ element { ... } to
stylize element whenever it comes
after siblingl.

©

Optionally, type sibling2 ~ element
{ ... } to stylize element whenever
it comes after sibling2.

G Save your CSS and HTML files.
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The adjacent sibling (+) combinator will select element2
only when it is immediately followed by elementi. This
is more restrictive than the general sibling (~) combinator
where element2 may come anywhere after element1i, as
long as both have the same parent element.

& general-sibling-combinator htm! (F:X GYIM (E=H s 53
File Edit Tools Sntax Buffers Window Help
QAERE 9 @ BiaRAalsSAlTHal? R
4z </p> o
43 <h4>Example</hd>
44 <article class=example>
45 <h5>Linux and GIMP Mascots</h5>
46 <figure=<img sre="tux.png'>=</figure> 0
47 <p=
48 Tux is a penguin character and the official mascot of the Linux
43 kernel. Originally created as an entry to a Linux logo
50 competition, Tux is the most commonly used icon for Linux,
51 although different Linux distributions depict Tux in various
52 styles. In video games featuring the character, female counter
53 parts, named Penny and Gown, accompany him. The character is
54 used in many other Linux programs and as a general symbol of
55 Linux.

—

56 </p>
57 <figure><img src='wilber.png'></figure> 0
58 } <p>

The official mascot of GIMP, "Wilber", was created by Tuomas

60 Kuosmanen (tigert) at some point before 25 September 1997; since

61 then Wilber has received additional accessories from other GIMP n
62 developers. Accessories for Wilber can be found in the Wilber

63 construction kit, included with the GIMP source code.

[ </p>

65 </articlex>

33 <footer>

67 <small>Sources:<br>

68 <eite>http://en.wikipedia.org/wiki/GIMP#Mascot</cite><br:>

69 <eiterhttp://en.wikipedia.org/wiki/Tux</ eite>

i </small>

71 </ footer> -

43,24 83%
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Styling with CSS3

o View your web page in a CSS3
browser.

Example
In this example, both elements

that come after siblingl are
stylized with a background color
and centered in their boxes.

Linuz and GIMP Mascots

In this example, the element
that comes after sibling2 is
stylized with a rounded border.

08 Linux logo
of Tied in various
iy him. The

Note: The border-radius property
is introduced in Chapter 5.

. &2 parts, named Penny and Gown, accompany him. The character is
e Return tO yOUI’ HTML ﬁl.e. 63 used 1n many other Linux programs and as a general symbol of
64 Linux.
. 65 </p¥
In this example, the second 56 “Figurer<img sve='uilber.png's</ Figures
. &7 <p>
<f1gure> comes aﬁ:el’ both 68 The official mascot of GIMP, "Wilber", was created by Tuomas
. 63 Kuosmanen (tigert) at some point before 25 September 1997; since
<hb5> and <p>1Nn the same 70 then Wilber has received additional accessories from other GIMP
. . 71 developers. Accessories for Wilber can be found in the Wilber -
parent; therefore, it receives 13,24 70%

both general sibling styles.

The elementl and element2 selectors described in this section do not need to be simple HTML elements and
can test for more than two. You can combine any of the earlier CSS selection rules, such as the class, ID, or
attribute selectors, and add new combinators to further restrict matching elements.

Example

<style>

article#leadstory > hl.title ~ figure.picture {
border: 2px solid black;

margin: 2px;

}

</style>

<article id='leadstory'>
<hl class='title'>2014: HTML5 Now Finalized!</hl>
<figure class='picture'><img src='webdevelopers.png'>

<figcaption>Web developers embrace HTML5, but many questions remain.</figcaption>

</figure>

</article>

Only the figure class picture, when followed by heading class title, under article ID 1eadstory will receive
the changed border and margin properties.
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You can use the new negating pseudo-class selector to
match all elements that do not match the supplied
argument. Effectively, you are changing “select everything
that matches element” into “select everything except this
matching element.”

To limit the scope of what you want to stylize, append
:not (selector) after an initial selector:

{ ...}

Simply put, this will select all elements that match
selectorl but do not match selector2.

selectorl:not (selector?2)

Actually, the preceding synopsis is overly simplified. You
can combine any of the CSS selector types on either side
of :not, such as the class, ID, or attribute selectors, to
further restrict matching elements.

Select HTML Elements Using a Negating Pseudo-Class

Be careful about specifying the leading selector with :not.
Using it as a descendent combinator with a space, for
example, will produce a selector that has a very different
meaning than the earlier example code:

parent :not(selector) { ... }

Effectively, the earlier example literally means, “This
element matches selectori but does not match
selector2.” This second example means, “This element
has a parent element that matches parent selector, and it
itself does not match selector.”

Generally speaking, always give :not a matching selector,
and if you use it as a descendent combinator, also give it a
parent selector, like this:

parent selectorl:not(selector2) { ... }

gating p

o Open your CSS file or scroll to the
<style> block in your HTML file.

File Edit Tools

I

i. -GYIM
Syntax_ Buffers Window Help

® @ BERARSSA[TERa? A

40
41
42
43
44
45
46
47
48
435
50
51
52
53
54
55
56
57
58
59

Optionally, insert a parent selector
to limit the descendent scope of
the negating pseudo-class selector.

Type selector1:not(selector2) to
create a negating pseudo-class
selector.

These elements match selectori.

This element matches selector2.

You can use the new negating pseudo-class selector to match all a
elements that do not match the supplied argument. Effectively,
are changing “select everything that matches element” into
ect everything exg his matching element.”
</
<h4¥Example</hd>
<style>
article.example pinot(.first) {
color: blue;
font-weight: bold;
F
</style>
<article class=example>
<p elass="Tirst odd">This is the first paragraph</p>

</article>
</article>

Save your HTML or CSS file.

View your web page in a CSS3
browser.

Elements that match selector1
but not selectorz are stylized.

Negating Pseudo-class Selector
Synopsis

atyle>

</atyles

Description

Example

Thi

5 Is the first paragraph

This is the second paragraph
This is the third paragraph
This is the fourth paragraph

Thig i the fourth paragraph

Home Tutorials Demos

Visual Blueprint™

selegtorl:not(selector?) { ... |

tire g supplied argument

rything except Bis matekang
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You can alter the user-selection highlight — what
the user sees when selecting text — using new CSS3
pseudo-elements called : :selection and ::-moz-

selection. The first syntax is understood by Chrome and

Safari and Opera 9.5. The second syntax is supported by
Firefox 3.6 and later.

No additional arguments or elements can be specified in
the selector, but the CSS declaration is limited to only
color-based CSS stylizing. Therefore, background images,
borders, font, or text-based stylizing will be ignored:
::selection {

background-color:
color: #fff;

Select HTML Elements by User Selection

#£00;

Styling with CSS3

}

::-moz-selection {
background-color:
color: #fff;

}

In these example CSS rules, the background is changed to

red, and the text color to white. Note that the two syntax

methods are separate CSS rules.

#£00;

Note the actual properties that you can modify are very
limited: just background-color and color. Any
other properties will be ignored. Also, you cannot use a
descendent combinator; changes happen pagewide.

o Open your CSS file or scroll to the

Eie fdn Tools Senes Guifers

Window  Help

<style> block in your HTML file.

o Type ::selection {.

e Insert background-color and
color CSS declarations to set the
highlight colors.

0 Type }.

e Type ::-moz-selection { ... } and
repeat step 3 within the brackets.

<style
1:selection

?

5 not supported by Internet Explorer 9 or earlier.

feature i
hdyExample</hd

é ¢

style

o Save your CSS or HTML file.

o View your web page in a CSS3
browser.

e Click and drag, highlighting text.

The highlight colors match the
new CSS rule.

User-selection Highlight Selector

Synopsis

<atyles

Home  Tutorials emos  Visual Blueprint™

election | .. ]
tt-moz-gelection [ ...
w/atylan

Description

Yo can ater the usar-salection highlight — what the user s&es when salecting téad — WSing a new CS53 paaudo-
elomants called sofection and | -moz-selection, The first syr understood by recent VWobHit browsers, ke
Chrome and Safan, and recenty to Op 9.5 The second syntae is supported by FireFox as of varsion 3.6 and later

This feature 15 not supported by Intemet Explorar 9 of earfier

somewhers In between "steel biue” and

77



n (SS3, three new properties were added to give you
better control over background images repeating size,
origin area, and clip area. Also, you can now layer multiple

background images on top of each other:
selector {
background-image: url (imagefile),
background-size: sizetype,
background-origin: boxtype,
background-clip: boxtype,

.7

}

The background-size property enables you to control the
absolute size of a background image. The sizetype value
can be a height and width as either an absolute size or
percentage or two possible keywords: cover, which scales
the image to the smallest size to fit in a content area, and
contain, which scales it to the largest size to fit in a
content area.

Change an Element’s Background Image

The background-origin property controls where a
background should begin. The boxtype value can be
one of these keywords: padding-box, border-box, or
content-box. When set, the background will originate
inside the padding, border, or content margins.

background-clip controls where to limit an element
background. Its boxtype value options are the same as
background-origin. When set, the background will not
grow outside of the padding, border, or content margins.

It is possible to specify all background values, including
the new CSS3 properties, in a single background property
declaration, but only if you are using one background
image: background: color position size repeat
origin clip attachment image;.

o Open your CSS file or scroll to the

hmIh T hapte el ek s - GUI

RB|A&DA|THO|T R

<style> block in your HTML file.

Identify an element by its selector.

Type background-image: url( file ); to
set a background image.

Optionally, type , url( file ) to set any
additional background images.

Optionally, type background-size:
repeattype;.

Note: When using absolute values, the CSS unit

px Is recommended.

body
html

Note: When using relative percent values, 100%
represents the parent element’s height and
width.

Tt 17

[ v

Fie fdit Tools Syme Windirw  Help

ARRGS| 9 B e
E hiYExample<, hi

solid;
round-repeat:
kground-image: u

no-repeat, repeat-x:

clags="

63,371-363 Bot

Note: auto can be used to maintain scale if

Fie

only one of height or width is specified.

[ bt et T, ot 51 gt e e 1) - GV
Edit Toals St

«  Buffers Window  Help
B ABRSDATHD TR

Optionally, type , repeattype to configure
any additional background images.

Note: If multiple background-images are
specified but not enough optional properties,
the previous, or default, property value is
reused.

ARRL 9w

58
hd>Example</hd
style

divie

padding:

, contain;

The

d image

ows you to control the
idt
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Optionally, type background-clip:
boxtype; and -webkit-background-
clip: boxtype; and define additional
boxtypes per background image.

Note: WebKit browsers require their own

prefixed property name.

Optionally, type background-origin:
boxtype; and define additional
boxtypes per background image.

e Save the file.
(5]

browser.

The first background image originates
in the background-origin box.

The second background image is

resized according to
background-size.

The image stops at the background-

clip box.

Note: Try setting background-size to
cover or contain and resize the browser
window to see how the keywords manipulate

the background image size.

View your web page in a (SS3 web

Styling with CSS3

[T o aromar- o e St Bl ot Vit 31 ot (T e bt o) - GV
Fie Edt Tools Semsx  Buffers

aﬂ@&wvim

Wirdw el

BRRRSSAI T TR

hd>Example</hd

<style

div#s 1
pacld.:ng
margin:
width:
border: solid;
background-repeat: no-repeat, repeat-x;
background-image: url{Tux. irl X

background-size: p#, contain:

background-crigin: padding-bow, padding-bou:
</ style
article eclass

2168111/ I

mc;cqrounu image: urLuchruc}

background-size: height widthlcover|contain, ...
backgeound-origin: padding-box|bordec- boxlcontcnt box,
backgeound-clip: padding-box|border-box|content-box,

|
=fstylax
Description
In CESE, three new proparties wers addad 1o gve you belter control over the background image, like its repesting

siza, ongin area, and clip area. Also, you can now specify muliple background images to be layered on top of each
other watkan an object identified by & saleclor

Example

Abackground-size property allows you
@ntrol the absolute size of a
- & backara

background-color

color

The original CSS1 background properties are still valid in CSS3. At a minimum, you need to specify only either
background-color OF background-image, but not both. All other CSS1 and CSS3 properties are optional.

Note that the new CSS3 properties apply only when background-image is set, as they are all image specific.

Sets a specific background color.

background-image

url( imagefile )

Sets a specific background image.

background-repeat

no-repeat, repeat-x,
repeat-y

Assigns the background repeat rate.

background-
attachment

scroll|fixed

Specifies whether a background image is fixed or scrolls with
the web page.

background-position

XpOS ypos

Sets the position of a background image.
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N o longer are you limited to so-called web safe fonts,
the short list of fonts built into browsers and defined
in HTML 4.01. CSS3 adds support for custom fonts. You can
actually import your own TrueType (TTF), OpenType (OTF),
and Embedded OpenType (EOT) font files into your web page:
@font-face {
font-family: MyFont;
src: url (myfont.ttf),

}
selector { font-family: MyFont;

url (myfont.eot) ;

}

@font-face uses a selector-like syntax that you can

use and reuse, once for each new custom font. The
font-family property assigns a proper name to the font
and is used later when assigning the font with a CSS rule.

The files referenced by the src property must be stored
on your web server. They will be downloaded by the web

Customize an Element’s Font

browser and installed onto the browsing session. Multiple
fonts are allowed by src because different browsers support
different formats. For example, Internet Explorer supports
only EOT and Chrome-only TTF.

If you have a font file in only one format, you can convert
it using a site called Font Squirrel, at
kon, with the @font-face Kit Generator. It can convert
one font into several different formats and provides sample
HTML and CSS files demonstrating your new font. This CSS
code, dubbed The New Bulletproof @font-face Syntax, was
developed by Font Squirrel to work around several quirks
and support as many browsers as possible. You can use the
generator at Www.fontsquirrel.com/fontface/generatof and
learn about the Bulletproof Syntax at
Eom/blog/the-new-bulletproof-font-face-syntay.

. [ Y \public | -GVIM [= e es]
o Open your CSS ﬁl_e or SCrO“. to the File Edit Tools Synta Buffers Window Help
. X SRERae e BRRRSSATEC[?
<style> block in your HTML file. = - .
46 Mo longer are you limited to so-called web safe fonts, the short
a7 list of fonts built-in to browsers and defined in HTML 4.01.
e Type @font-face {' a8 HTMLS web browsers now support a new feature in €583, custom
43 fonts. Now you can actually import your own TrueType (TTF),
= e . 50 Type (OTF), and Embedded OpenType (EOT) font files into your
e Type font famlly' name;. 51 page, and display text with them.
52 </
- _ . o 53 <hd¥Example</hd>
Note: The font-family name requires o Bt Sy
o o y 55 @font-face {
single or double quotes if it contains a [ & o oy Ubuntu;@
57 T
Space‘ 58 </ fgtyle>
59 < icle class="example'> L
O Type} 2 :
* 61 he @font-face users a selector-like syntax that you can use
62 and re-use, once for each new font you introduce. The
63 font-family property assigns a proper name to the font, and is
64 used later when assigning the font with a C$$ selector.
65 </p>
=13 <p>
67 The files referenced by the src property must be stored on your
68 web server, Jjust like image and HTML files. They will be
69 downloaded by the web browser and installed onto the user’s
70 computer, but only within the context of the web browser
71 session.
72 </p>
3 <p=
74 Multiple fonts formats are defined by src because different -
58,14 77%
. g em T (Frpubic G =T
o Type Src: url(font.ttf) to deﬁne the Fle Edit Tools Syntax Buffers Window Help
TTF font QaRERale e eBRalssATaa(? R
ont source. 15 p> i
46 Mo longer are you limited to so-called web safe fonts, the short
. o 47 list of fonts built-in to browsers and defined in HTML 4.01.
e Type 4 url(font'eOt)l tO deﬁne the 48 HTMLS web browsers now support a new feature in CS83, custom
49 fonts. NWow you can actually import your own TrueType (TTE),
EOT font source. 50 OpenType (OTF), and Embedded OpenType (EOT) font files into your
51 web page, and display text with them.
. 4 . 52 </p>
Note: Additional fonts can be defined. At = himanpiec nis
L) - 54 <style>
a minimum, you should specify TTF and s e |
: 56 font-family: ubuntuz
EOT versions. 57 & sre: url (ubuntu-r-webfont.ttf), url(ubuntu-r-webfont.eot);
o8 T
59 </ style> £
60 <article class="example'> F
80 61 <p>


file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.fontsquirrel.com
file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.fontsquirrel.com
file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.fontsquirrel.com/fontface/generator
file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.fontsquirrel.com/blog/the-new-bulletproof-font-face-syntax
file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.fontsquirrel.com/blog/the-new-bulletproof-font-face-syntax

o Type selector { to define where to
apply your custom font.

0 Type font-family: name; to include
your custom font.

Optionally, type , fallback as a
web-safe fallback.

Note: One or more standard web-safe
fonts can still be used for browsers that
do not support custom fonts.

Q Add any additional font formatting
required by the text.

@ Type }.
@ Save the file.

@ View your web page in a CSS3 web
browser.

The custom font appears in the
matching selector block.

Styling with CSS3

53 <hd>Example</hd>

54 <style>

55 @fo ce { |
56 £ amily: ubuntuz

57 ST url (ubuntu-r-web ttf), url(ubuntu-r-webfont.eot);

58 T

53 .example p { =
60 &font-family: ubuntu, arial;

61

62 <<.‘;' L
63

64 ‘!:)-bw

65 </style>

[l <article class="example'>

synopsis

<styles
Afont-face |

font-family:

scc: url{myfont. £t

o url lmyfont. sot) ;

selector |
font-family: MyFont;

<fatyles

Description

Mo langer are you limits
4.01. HTMLS wiab bre
TrueTypea (TTE), OpsnT,

tham
Example
The @font-face users a selector-like syntax that you can use and re-use, once for each new font you

Introduce. The Font-Family property assigns a proper name to the Font, and Is used later when assigning the
Tont with a C55 seleclor.

ts buit-in to browsers and defingd in HTML
ks Mow you can actualy import your oo
» your web page, and display test with

The files referenced by the src properly must be stored on your web server, just like image and HTML Miles.
They will be downloaded by the web browser and Installed onto the user's computer, but only within the
context of Lhe web browser session.

Multiple fonts formats are defined by src because different browsers support different formats. Since
Internet Fxplorer only supports EOT, and Chrome only TTF, defining both ensures maximum suppork.

1 Aders WD ariel

and font-weight properties.
TYPE THIS

@font-face {
font-family: MyFont;
src: url (myfont-bold.ttf);
font-weight: bold;

}

@font-face {
font-family: MyFont;
src: url (myfont-italic.ttf);
font-style: italic;

}

hl { font-family: MyFont }

p { font-family: MyFont }

aside { font-family: MyFont; font-style:

italic }

You can provide bold and italicized versions of fonts as separate @font-face CSS rules, along with the font-style

RESULT

Two additional fonts are loaded, adding
bold and italic variants of the existing
MyFont family. The <h1> headings
default to the bold MmyFont — the
font-weight is not specified because
it is inherited — <p> paragraphs
display the normal MmyFont, and
<aside> text is displayed in the italic
version of MyFont.
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You can format any element’s text, such as an <h1>
heading, a <p> paragraph, or a <figcaption>
caption, to alter how it is rendered by the browser. This
goes beyond simply modifying the font; you can change
text overflow and line-wrapping characteristics and even
draw an outline and shadow under the text:
selector {

text-overflow: clip|ellipsis;

overflow: hidden;

white-space: nowrap;
}
This hides any text that would otherwise wrap in a
width-restricted element. The c1ip option simply cuts

Format Text Overflow inside an Element

off the text, and el1lipsis displays three periods, or .. .,
just before the text is cut off. You can make the hidden
text visible again by using the :hover pseudo-class on the
original selector:
selector:hover {

text-overflow: inherit;

overflow: visible;

white-space: inherit;
}
HTML5 browser support is good for this feature, except for
Firefox 4. It does not understand the ellipsis text-overflow
character, instead defaulting to c1ip mode.

o Type selector to select the block
of text that will be restricted.

[T St erves s Bt (i ot Ut e Py D0t v e 3] - GV

eri Windiw  Help

RRasddalTH?R

Optionally, type width: width;
border: border; to force a smaller
line width and a border to see the
boundary.

Type text-overflow: ellipsis;.

Type overflow: hidden;.

000

Type white-space: nowrap;.

& stics, and even draw an outline and

text-overflow: ellipsis:
overflow: hidde
white-space: nowrap:

3

style

article elass='

Thiz will hide any

aTs

Type selector:hover to restylize the
selected block when the mouse

[ v T e Tl Ut B b b e e 1] - VI
we it Tooli Sywtes

Buffers

Windiw  Help

i B

el =

2HHATHO TR

cursor hovers over it.

Type text-overflow: inherit; to
restore the default overflow from
the parent object.

Type overflow: visible; to display
the overflow content.

© ¢ o o

Type white-space: inherit; to
restore the default whitespace from
the parent object.

eristics, and even draw an outline and

text= : ellipsis;
overf| e
white- S&1 noWrap:

style
article el




Styling with CSS3

Q View your web page in a CSS3 web
browser.

utorials Demos Visual Blueprint™

In this example, the text block is

restricted to one line, and the
overflow is hidden. Synopsis

<stylex
The e“']pS]S CharaCter appears Seif:fc‘:u-{-rn.u: eliplellipsis;

overflow: hidden;

where the text was cut off. ;
</stylex

Note: If you used text-overflow: Description
clip, or Firefox 4, nothing will appear. Yo 6o formet any elements te, i

oy thi
characteris

on= caplion, o ater how iLis
tiret ousar-flow 2 line.

can chany
8, arsd even draw an oulline and shadow under the bad

Example

| This will Fiide arry besd (hat would olbwnwise weap ina widl_ |

@ Hover your mouse cursor over Description
the text bl.OCk. ; o : n _ a -‘! e ghion, to ater how itis

r-flow and line-

The entire text block appears.

You can also configure new CSS3 features called column-count and text-shadow. column-count splits a text
block into multiple columns and displays the text top down and right to left, newspaper-style.

TYPE THIS RESULT
selector { The element identified by selector is divided into three columns. The text

column-count: 3;

) flows evenly into all three in order, just like columns in a newspaper.
text-shadow adds a background-shadow effect behind the selected text block.

TYPE THIS RESULT

Sei:;gfgh;dow. os The element identified by seiector is copied, shifted down and to the right
vees il co'lorp,. by xpos and ypos, and then colored to make it look like a three-dimensional

} shadow.
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t was not that long ago when HTML developers had to

use images and tables just to produce seamless rounded
borders. Thanks to CSS3, you can now modify any element
that supports the border property and render rounded
borders with border-radius.

The border-width, border-style, and border-color
properties, or the border shorthand property, must first be
applied before you can set the border-radius property.

Because this feature has only recently been standardized
in CSS3, the actual property name varies depending on the
web browser engine version. Older WebKit browsers such
as Chrome and Safari use the -webkit- prefix, and older
Mozilla browsers such as Firefox use the -moz- prefix.
Newer versions of these browsers, plus Opera and Internet
Explorer 9, use no special prefix:

Round Border Corners

border: width style color;

border-radius: radius;

-moz-border-radius: radius;
-webkit-browser-radius: radius;

The radius value can represent one to four values of
length. When all four values are defined, they refer to the
top-left, top-right, bottom-right, and bottom-
left radius values. Less than four will apply a radius to
symmetrical corners.

If you wanted to, you could also specify a single rounded
corner in the property name, such as border-top-left-
radius, -moz-border-radius-topleft, and -webkit-
browser-top-left-radius. Note the inconsistent use
of topleft and top-left. Only one value for radius is
accepted with this format.

o In an HTML file, type <element
class="round-border'>.

O e e P e T e P P PP e =N
Fie Edit Tools Sy

ARRL 9@

Buffers Window  Help

BRI SAI T TR

e Insert any content that should
appear in the rounded border.

e Type </element>.
e Save your HTML file.

e In your CSS file or in a <style>
block, type element.round- B
border { to apply rounded

property, specified by CS551, requiring you to specify them too.

style
article class=’
div class="

P

gince this f

borders by class name.

G Type border: size style color;

3 it i T

Fie £dit Tools Sy

ARRL 9@

GYIN e

Buffers Window  Help

B BRRISLA TR TR

to set a CSS1-style border as a

propecty, specified by ©551, requiring you to specify them too.

Example</hé

fallback.

© Type ).

Note: In this example, the height and
width are hard-coded to make the
effect appear better in the screenshot.

84

style
article.exa
margin:

il &dn’.. r rel
border: solid

tyle

icle class
v class='
P

this feature
the actual pr




0 Type border-radius: radius; to
set the border radius in Opera
and Internet Explorer 9.

Q Type -moz-border-radius:
radius; to set the border radius
in Firefox.

@ Type -webkit-border-radius:
radius; to set the border radius
in Chrome and Safari.

Note: It is recommended that you
measure radius in pixels using px.

@ Save your CSS file.

@ View your HTML file in a web
browser.

The rounded border appears.

Enhancing Your Web Page Visually with CSS3

il {H: i 5y GYIM

Fie Edit Tools Semes Buffers Windew Help

ARRS (9| i @ BRAASLA| TR TR

propecty, specified by ©551, requiring you to specify them too.

<P
hi>Example</h{
style
article.exan

margin:

Border Radius Property

Synopsis

<gtyles
selector |
bocder: width style color:
bordec-radius: radius;
-moz-bordec-cadius: radins;
webkit-browser-radius: radius:
1
</style>

Description
It was nat that long ago when HTML developers had to use Images, tables, and patisnce just to produce saamiess

hianks to CSS3, you can now modify any elemant that supports the border proparty. and rendear
amigssly.

style and border-color properties, or the border
them too

The border radice ure edends upon the border-v
sharthand property, spacified by CS51, requiring yo

Example
-
Since s feature ha acantly besen standardzed in CSS3, the actual property ni
the wab browser brows: hrome and Safan use the

aes depanding on

Mozilia browsers Bl Firefox use 02- préfix. Mewer vergions of these browsers, plus Opera and Intermet
Explorer 9. use no special prefic

TYPE THIS

div.oval ({
border: 1lpx solid black;

width: 500px;
height: 200px;
}

border-radius: 500px / 200px;
-moz-border-radius: 500px / 200px;
-webkit-border-radius: 500px / 200px;

A slight modification of the aforementioned border-radius syntax will enable you to create a rounded border
that uses two different radiuses. This can be used to create an ellipse.

RESULT

The CSS rule forces a <div class='oval'> tag to
500 pixels wide, 200 pixels high. The values between
the slash assigned to the various border-radius
properties represent the inner-horizontal and
inner-vertical radiuses for each corner.

Be careful as this syntax may confuse older browsers.
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You can easily add a shadow effect to any element with
the box-shadow property in CSS3. This effect requires
at least two values, the relative X and Y positions, but accepts
up to five values to fine-tune the shadow application:

box-shadow: xpos ypos blur spread color, .
xpos and ypos are relative coordinates to indicate where
the shadow should be placed. Positive integers indicate
that the shadow is placed to the right of, and below, the
shadowed element. b1ur represents the size to which

a blur effect will be added. For example, a setting of
10px indicates that the shadow is blurred from color

to transparency for 10 pixels, straddling the shadow’s
perimeter. spread allows for a general increase of the
shadow’s height and width. color defines the base color
of the shadow. If omitted, the shadow defaults to black.

Add a Shadow Effect

Multiple box-shadow effects can be applied simply by
adding a comma and then another prototype group.

Most recent HTML5 web browsers do honor the box-shadow
property name. Older browsers such as Chrome 9 and earlier,
Safari 3, and Firefox 3.5 instead use their own derivative
property name. Therefore, also specify -moz-box-shadow
and -webkit-box-shadow to support these browsers.
These properties accept the same prototype as the standard
box-shadow:

-moz-box-shadow: xpos ypos blur spread color,
-webkit-box-shadow: xpos ypos blur spread
color,

.7

Eie ot Tools fwam

0 In an HTML file, type <element
class="shadow’>.

B L

QRRPE |9 &| i

Buffers Window  Help

aaRRsbHa

TQalT R

e Insert any content that should
appear in the box-shadow block.

9 Type </element>.
0 Save your HTML file.

e In your CSS file, type element.
shadow { to apply a shadow by
class name.

o

Optionally, add a border to make
the shadow effect stand out.

Type box-shadow: xpos ypos blur
spread color; to set a blurry and
complex shadow effect that

opy s 2011 Adam McDaniel

the relative X it

) fine-tune the

values,

shadow a

1</ hd
margin:

style
rticle class='
div class="

renders relative to the parent

object.

[ L

ARRL 9@

[T e it et d (sl Ui e gt e e i o 3] - G

Buffers Window  Help

aRRRISAI T TR

Note: A shadow with negative xpos
and ypos values will appear above and
to the left of the parent object.

0 Type }.

Note: In this example, the parent’s
margin is increased to make the effect
appear better in the screenshot.

g, the relative X it

) fine-tune the

=solid
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Optionally, repeat , xpos ypos
blur spread color to create
additional shadow effects.

Note: In this example, the Opx Opx
position means that there is no
shadow offset, but the spread is
increased, displaying a fuzzy,
centered, and white margin
underneath the selected element.

Note: If the blur, spread, or color
values are undefined, they will
default to Opx, Opx, and black,
respectively.

9 Duplicate the box-shadow
values for -moz-box-shadow
and -webkit-box-shadow.

o Save your CSS file.

@ View your HTML file in a web
browser.

In this example, a black box
shadow appears below and to
the right of the object.

In this example, a white box
shadow appears centered
underneath the object.

Enhancing Your Web Page Visually with CSS3

[T trehiatorss et (sl Wb e gt I e i o 3] - GV o=
Eie Edit Tools Seas Guifers Window Help

BBRRBISLHA TR TR

¥ positions, but accepts up to six
hadew application.

1@ relative X a
o fine-tune the

hd

rder: =solid

style
article class
div clasg-’

Home Tutorials Demos Visual Blueprint™

Box Shadow Property

Synopsis

x|
shadow: ¥pos ypos blor spread color, ...|

/styles

Description

53, This effect requiras at least
Feadony application.

i eftect to any element with the box
d Y positions, but accapls up 1o Six valus

t. Ercwsers ke
1y name

Muost HTMLS web browsers do honor the baw-shadow property name, but this 1s very
Chrome 9 and sarlier, Safan 3.0 and Firefox 3.5 instead use their own derivative proy

o specify -moz-b
Y NEMes 30 SoC

w arvd “eebkit-hox-shadow to support these browsers
» same profolype &5 the standard box-shadow

Therafore, you shi
The non-standard p

TYPE THIS

-moz-box-shadow:

The box-shadow property allows for an extra optional keyword, inset, in its value. When used, the shadow’s
direction moves inward, toward the center of the shadowed element. This allows you to create the illusion of sunken
depth, as opposed to hover depth.

-webkit-box-shadow: 5px 5px 10px black inset;
5px 5px 10px black inset;
box-shadow: 5px 5px 5px gray inset;

The inset keyword may be used either at the beginning or the end of the box-shadow value string.

RESULT

ost HTMLS web browsars do honor the
“hrome 9 and esrher, Safan 30 and Fi

herefore, you should also specily -moza
he nor-standard property names do ac
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You can set an element’s visual opacity, also known as
transparency in (SS3, using the opacity property.
When set, the selected element will become translucent,
according to the nonnegative real number value between
0 and 1. In other words, a value of 0 is completely
transparent, 1 is completely visible, and any decimal
number in between will achieve a see-through effect.

Older versions of Internet Explorer, versions 4 to 8 to
be precise, support a similar feature through an alpha
filter. Its value is a two-digit percentage, so if you

set opacity to 0.75, you should also set filter to

Change an Element’s Opacity

alpha (opacity=75). Note that Internet Explorer 9 does

understand the new opacity property:

selector {
opacity:
filter:

}

Once applied, anything under the selected elements will

become visible through the CSS layers. For the most part,

this will be just a background image or color, but through

z-index layering, you can actually make other elements

visible underneath a transparent element.

value;
alpha (opacity=value) ;

[ ity Beteat O puatlie WEmTUt e gt T e e e - VI
Fie  Bdit Tools Syner  Buffers

Windiw  Help

B BERR|SLA TR TR

o In an HTML file, type <element
class="translucent’>.

e Insert any content that should
appear in the translucent block.

e Type </element>.
e Save your HTML file.

T eI Tt

QARG 9@ L

il the new opacity proparty.

2/ hd

style

a article class="'
. P

div class

onece applied,

e In your CSS file, type

[ ity Betvad sttt e e gt T e e e - GV
Fie  Edit Tools Synex  Buffers

Windiw  Help

B8

) & BISSA TR 7

.translucent { to apply an
opacity value by class name.

G Type opacity: value; to render
the block partially translucent.

Optionally, type filter:
alpha(opacity=value); to

ORRS| 9 @ X

opacity: ¥
tyle

v class='

P

once applied, anything under the selected elements wi

tand the new opacity proparty.

Ficle class="

support Internet Explorer 4 to 8.

0 Type }.
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e Apply a background image or
color to the translucent class.

0 Apply a background size to the
parent object of the translucent
class.

Note: In this example, the parent and
target margins are increased to make
the effect stand out better in the
screenshot.

@ Save your CSS file.

@ View your HTML file in a web
browser.

The background appears
partially visible to the block
that has opacity applied.

Enhancing Your Web Page Visually with CSS3

[ ooty ottt IVt e s agston b s e e s3] - GO = o 5

Eée it Tools Gyens uffers Window Help

AERE(ve | i oG ARB(ALHA| TR TR

understand the new opacity proparty.
P

hd>Example</hd

style

article.exampls

61 margin: S
& background=image: url ¢ :
63 background-gize: containg

alphaf
ground-color

Opacity Property

Synopsis

<gtyles
selector |
opacity: walve:
filter: alphaiopacity=value):
l
</styler

Description

ve @ see-through effect

Obder versions of Internet Explorer, IE4 to IES fo be precise. support a similar feabure through an alpha filfer Its valus

Example

TYPE THIS

div.fixedbelow {
position: absolute;
z-index: 0;
background-color: white;
}
div.translucent {
z-index: 1;
}
In your HTML file, add <div

Most often, opacity is used to make the background visible, but by layering elements with the position and
z-index properties, you can actually make content appear visible underneath the translucent element.

RESULT

The fixedbelow class block is rendered

e below the translucent class block. A

that used opacity.
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You can create custom borders around elements

with the help of image templates and CSS3’s new
border-image property. Web browsers that support this
feature dynamically map your template image to correctly
stretch and shrink its edges to match the selected object,
but leave the corners intact:

border-image: source slice repeat;
border-width: width;

The source value should be in the form of url (imagefile)
to load the border template image. The s1ice value can be
one to four numbers or percentages, representing the inward
offsets from the source image, dividing it into nine segments:
four corners, four edges, and a middle block.

Apply an Image As an Element Border

When sized correctly, border-image attempts to use
exactly one segment for each corner, and, depending on the
value for the repeat option, either repeats or stretches the
edges to fill the object border. border-width allows you
to specify the width of the border around the element.

Note that Opera, Mozilla, and WebKit browsers have their
own property names but accept the same value list. As a
result, you need to define your border-image definition
three more times:

source slice repeat;

source slice repeat;
source slice repeat;

-o-border-image:
-moz-border-image:
-webkit-border-image:

-

o In a graphics-editing program, Tbaeverincs
S = LW

NG, 1 Ly
mage Lwer Colors Toolr P

B 0% B 19 T

create a template border image,
divided into nine segments.

Note: To make creating the template
easier, select a constant segment
length and width, such as 30 x 30,
and set the template’s overall size to
three times that, 90 x 90.

The template’s corners are all
the same size.

—_ —_—— ? —_——_ee

The template’s edges will be

E

ckgeound (107.6 KR

rendered with one variable axis

length, perpendicular to a static

T e L e e P e o Pt PR
Fie  Edit Tools Syetex  Buffers

=TS

Windiow  Help

BBRRISLHA TR TR

width.

In an HTML file, type <element
class="border-image’>.

Insert any content that should
appear in the border-image
block.

o Type </element>.
o Save your HTML file.

ARRS |9 @

ted object, but leave the cotnets intact.

style

article class="
57 & div class="'
54 P

] iote that (

ave their own
5 a result,
three more

ccept the same list
it border-image definition

4 and
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e S iRV L g e ] - GV Py -3
Bdit Tools fyemex Guffers

G In your CSS file, type element. [

Window  Help

1@ BEs

S8 THO T R

border-image { to apply a border
image template by class name.

o Type border-image: url(imagefile)
slice; to set the source by filename and
set the template’s slice depth value.

e Repeat step 7 using the WebKit,
Mozilla, and Opera prefixes.

Q Type border-width: width; and reuse

QARG 9@ L

it

&bcrd:r—‘ndth:

tyle
J-icle class='

Lhe lected object, but leave the corners intact.

P
hd>Example</hd
style

article.exampls

margin:

border-image: u:

v class='

Note that Opera, Mozilla, and Webkit browsers have their own

the slice value(s) from step 7 as pixels.
@ Type }.
@ Save your CSS file.
@ View your HTML file in a web browser.

The template’s corners appear the same
in the bordered object.

The template’s edges appear stretched
to fit in the height and width of the
bordered object.

Type repeat in all border-image
property values. Reload the page.

The edges appear as they did in the
template but are duplicated to stretch
to the height and width of the object.

There seems to be confusion over the correct syntax

for border-image. In the CSS3 specification, two
additional groups of dimensions, a width and outset,
are supposed to be allowed. However, because all three
dimensions can accept one to four values, the completed
syntax can suddenly get very crowded.

To help with this, CSS3 says that you can specify all
values as standalone properties.

Example
border-image-source: source;
border-image-slice: slice;

border-image-width: width;
border-image-outset: outset;

border-image-repeat: repeat;

The problem here is that no browser understands these
standalone properties.

The solution? Keep your border image as simple as
possible. Try to keep all corners and edges symmetrical;
otherwise you will limit end-user support, at least until
CSS3 and the HTML5 web browsers standardize and
accept these new standalone properties.
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You can create a custom scroll bar on any display block
that has the overflow property set. This can be
used to replace the bland scroll bar that is built into the
browser’s operating system. This feature is supported in

only the desktop WebKit browsers Chrome and Safari; WebKit

introduced the feature, and it is not yet included in CSS3:

selector { overflow: auto; display: block;

width: windowwidth; height: windowheight; };
::-webkit-scrollbar { width: scrollbarwidth;
height: scrollbarheight; };

windowwidth and windowheight are length values
indicating the size of the scrollable window that you want
to create. scrollbarwidth and scrollbarheight
represent the maximum width of the vertical scroll bar and
maximum height of the horizontal scroll bar. Now you can
start defining the style of the main scroll bar components:
the buttons with : : -webkit-scrollbar-button, the

Customize a Scroll Bar with Images

movable bar with : : -webkit-scrollbar-thumb, and
the bar’s track with : : -webkit-scrollbar-track and
::-webkit-scrollbar-track-piece.

The scroll bar style selectors accept additional pseudo-
classes that define the style of scroll bar subcomponents.
For example, you can extend : : -webkit-scrollbar-
button by adding :vertical or :horizontal into the

selector to stylize the scroll bar axis differently; then create

another rule and add :increment or :decrement to
stylize the direction buttons differently. This will allow you
to produce unique directional buttons.

Creating the scroll bar first requires you to define the
basic CSS structure, rather than apply the images now.
Therefore, it is easier to begin with basic (SS border and
background-color properties to help you understand
how the selectors function and add images later.

e

Create a Custom Scroll Bar Framework
= &9 @|

File Edit Tools Syntax Buffers Window Help

o5y GVIM

BRRRISSA|THQ? D

In your HTML file, type <element
class="scrollbar'>.

66
&7
68
69
70 1
71
72
73
T4

Insert HTML code to be scrolled with
your custom scroll bar.

Type </element>.
scrollbar.
buttons,

75

76

Save your HTML file.

In your CSS rules file or in a <style>
block, type element.scrollbar {
overflow: auto; width: width; height:
height; } to initialize the scroll bar.

®00 O ©

77
78

Note: Reuse this selector for the remaining .

g0

<h4>Example</hd> -
<style>
article.example {
margin: 30px;

</ style>

<article class='example'>
<div class='scrollbar'>
<p>The windowwidth and windowheight are length values indicating the size o

f the scrollable window you want to create.
esent the maximum width of the wvertical scrollbar, and maximum height of the horizontal

the movable bar,

efine the style of scrollbar sub-components. For example, you can extend
1lbar-button by adding :vertical or :horizontal into the selector to stylize the scroll
bar axis differently; then create another rule and add :increment or :decrement to styl
ize the direction buttons differently. This will allow you to produce unique up, down,
left, and right arrow buttons.

ure, than apply the images now. Therefore, it is easier to begin with basic CSS border
and background-color properties to help you understand how the selectors function, and
add images later.

</p>
</ div> 0
</article>

The scrollbarwidth and scrollbarheight repr

Now you can start defining the style of the main scrollbar components: the
and the bar’s track.

</p=

<p>These scrollbar style selectors accept additional pseudo-classes which d
ii-webkit-scro

</p>
<p>Creating the scrollbar first requires you to define the basic CS$ struct

steps. a1
82 </article>
Note: The display: block declaration is o eestion s o145 B
implied by all <div> tags. If you want to
Ul a different tag group, you may need to e —
serot a ! ARRE 9w & DRA(354 Ta2 7R
add it in. 5 hi>Ex n4
style.
Note: The overflow property also accepts N aagtns
the value scroll, which configures the scroll
bars to be displayed regardless of text size. o
o Type selector::-webkit-scrollbar {
width: width; height: height; } to 4
assign scroll bar height and width
style

02 to the horizontal and vertical axis.
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o Type selector::-webkit-scrollbar- %
button { ... } to stylize all buttons.

Note: Specifying height here will only
affect the vertical axis buttons; and width o
only the horizontal axis buttons.

e Type selector::-webkit-scrollbar-
thumb { ... } to stylize the movable
thumb bar. "

9]

Type selector::-webkit-scrollbar-

div.=zcrol
width:
height:

lbar::-webkit-scrollbar

0

style
article class='
div class="

track { ... } to stylize the bar's
available track.

@

Save your CSS file.

i iwebkit-scrollbar-thunb |
{

tiwebkit-scrollbar-track |
l
@ View your HTML ﬁl.e .in a Web brOWSEI’. ;:M:])kil. scrollbar-track-piece |
</stylex
The custom scroll bar buttons appear. Description

The custom scroll bar thumb bar
appears.

The custom scroll bar track appears.

Note: Replace : : -webkit-scrollbar-
track with
track-piece only when you want to style
the incrementing and decrementing track
portions separately.

::-webkit-scrollbar-

You can create a custom scrolibar on any display block that has the overfiow property set. This can be used to replace
the bland scrollbar hat is built-in bo Be browsss's operating sy
‘WebHit browsers, Bke Chrome and Safar browsers, but 15 not available in FireFox 4, Internet Explorer 9, or Opera 11
This is because Webkil inreduced and implemented the feature, and it is not yel included by the W3C for C553

1. Thie feature is supported in only in desklop

Example

5
dbar components:
and the bar

=] L e
e differantty, then create another ruls and add 2
i e e i |

The : : -webkit-scrollbar-button and : :

: :-webkit-scrollbar-corner

-webkit-scrollbar-track-piece selectors also accept
another pseudo-class, : start or :end, to stylize the sides of the track before or after the thumb piece.

Additional, less-common selectors are available. These are optional but allow for further customization.

Pseudo-Selector Description

The corner image if the overflow window is resizable.

::-webkit-scrollbar-corner:window-inactive

The corner image if the overflow window is not resizable.

::-webkit-scrollbar-resizer

The resizer image if the overflow window is resizable.

::-webkit-scrollbar-resizer:window-inactive

The resizer image if the overflow window is not resizable.

continued )
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ow that you have a working scroll bar with just

borders, you can start to create images for the
buttons and the track piece. To begin, mock up your scroll
bar in a graphics editor as a static image and then chop it
into button, track, and track-piece image files.

Because the track and thumb piece length can be variable,
depending on the dimensions of the window and amount
of text, you must use the border-image CSS3 property.
This will stretch the images to fit within the scroll bar
component area.

The buttons’ size will be static. In this case, you can simply
use multiple background-image files layered on top of each
other — one for the background and another for an arrow
image — and placed precisely with background-position.

Customize a Scroll Bar with Images (continued)

You should note that so far the
selectors have not been prefixed by any type of CSS
descendent selector. This means that anything on the web
page that is scrollable, including the browser window itself,
will have the same scroll bar theme. You can create multiple
scroll bar themes by prefixing all : : -webkit-scrollbar
CSS rules with a parent selector class. However, both
selectors must be side by side; do not insert a space as
required by normal descendent combinators:

::-webkit-scrollbar

.scrollerl::-webkit-scrollbar-button { /*
themel */ }
.scrollerl::-webkit-scrollbar-track { /*
themel */ }
.scroller2::-webkit-scrollbar-button { /*
theme2 */ }
.scroller2::-webkit-scrollbar-track { /*
theme2 */ }

[T tratias Bt (P el TRt e Tt (bt e el e - GO =T |

Eie fdit Tools fenes Buffers Windew Help

QARRE&|vw| i udARB LA THO| T

Add Images to the Scroll Bar

=1

@ Edit selector: : -webkit-scrollbar-
button to stylize all buttons with a
nonrepeating background image.

@ Type selector::-webkit-scrollbar-
button:vertical:increment { ... } to
stylize the vertical increment button.

@ Repeat step 13 for the decrement button.

Note: If you used overflow: scroll in step
5, you will also need to stylize the horizontal

div.

style

1r=webkit=scrollbar-button

(12

s=-wabkit-scrollbar

width:
haight:

increment and decrement buttons, and later,

the horizontal track and thumb images.

@ In an image editor, create a vertical scroll
bar thumb bar image, ensuring that its
width matches the : : -webkit-
scrollbar width defined in step 6.

v
@ Create a vertical scroll bar track with the -
same width.

The edging depth will remain fixed,
specified in border-width and
border-image later in steps 18 and 19.

Note: In this example, the fixed boundary of
both images is exactly one pixel.
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. 91 ti-webkit-scrollbar-button:vertical:decrement {
@ Type selector::-webkit-scrollbar- o2 border-radius: Spx Spx 0 07
. . .. 93 background-image: url(vertical-decrement-arrow.png)?
thumb:vertical { } to stylize a specific a1 } |
95 1i-webkit-scrollbar-thumb:ivertical | F
thumb bar. £l %webkltborderimage: url{vertical-thumb.png) 1 l;@
97 border-width: 1px 1pz;
. . 98
@ Type -webkit-border-image: source 5
. . 100
width height;. 101 @
102
. 103 </style>
Note: Because only WebKit browsers can have a 104 <article class=Texample>
. . 105 <div elass="scrollbar’>
customized scroll bar, only -webkit-border- o :

103,15 92%

image is required.

€ Type border-width: width height; to
match step 16’s border-image widths,
using px units!

webkit-scrollbac-thumb |

tiwebkit-scrollbar-track |

@ Repeat steps 17 to 19 for the aBHLE-§CEO11BAE-LEACK-Piecs |
<fEtylen

::-webkit-scrollbar-
track:vertical border image.

Description

Note: If you used overflow: scroll in step
5, you will also need to assign the horizontal
track and thumb border images.

@ Save your CSS file.
@ View your HTML file in a web browser.

The custom scroll bar button images
appear.

The custom scroll bar thumb bar image
appears.

The custom scroll bar track image
appears.

The pseudo-classes :hover and :active can be also be used to create new CSS rules, one at a time, onto any of
the scroll bar style selectors. You can highlight that a component is movable by changing its color when the cursor is
over it and then changing the color again when the component is actively in use.

Internet Explorer supports only changing scroll bar colors. This is done by simply assigning one of the following
CSS properties a color: scrollbar-arrow-color, scrollbar-base-color, scrollbar-darkshadow-
color, scrollbar-face-color, scrollbar-highlight-color, scrollbar-shadow-color, Of
scrollbar-track-color.

It is relatively safe to mix the two methods together in the same CSS source. Just remember that Internet Explorer
does not understand the overlay property, so only the textarea element and the page body can be modified.
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You can assign a linear color gradient in CSS3 that
renders one side of an object in one color, shifting
across the color spectrum to the other side of the object
and the second color. 1inear-gradient is applied to the
background-image property:

linear-gradient (
color2 percent,

start,

)
start defines a pair of coordinate numbers, or simple
words, that specify where the color gradient will begin.
Words such as top left, top, top right, left, right,
bottom left, bottom, and right indicate that the
gradient progresses from the specified location to the
opposite side or corner. You can even specify degrees; for
example, -90deg is equivalent to top. Specify one or
more color percent values to assign a color gradient,
separating each with a comma. color can be represented
as any CSS color name, RGB, HSL, or hex value. percent

Apply a Color Gradient

background-image:
colorl percent,

defines at what point along the gradient path the color is
fullest, and is actually optional; when omitted, the browser
will evenly space all colors across the gradient path.

Because CSS3 has not finalized the 1inear-gradient
syntax, each web browser vendor has implemented the
feature using its own specific value name. To implement
this, essentially you define the background-image
property multiple times:

background-image: -moz-linear-gradient (

) ;

background-image:

)
WebKit and Mozilla browsers have the best support for this
feature. As of August 2011, Opera and Internet Explorer
are planning to add in support. You may specify their
anticipated values today as -o-1inear-gradient and
-ms-linear-gradient.

-webkit-linear-gradient (

7

@ 1n your CSS file, create a selector for [ TR :b — =
. . =1 L 1B BRE| S,
an object to which you want to apply - T :
a gradient. ol
o Type background-image: Llinear-
gradient( );.
Note: In this example, the parent margin
and target width, height, and border are Dodghes b .
modiﬁed tO make the eﬁect Stand Out background-image: linear-gradient( ) r@
better in the screenshot. style
9 Type top left, to start the gradient N e YT =

. SRERE 9w
in the top-left corner of the element. 3

Note: You can fine-tune where the gradient
starts by entering in a degree value, such
as 30deg.

0 Insert a series of colors that will
appear in the gradient, separated by
commas.
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Optionally, type value% for any — — ——
. oy AERa e | BBRERABISSA|ITAQ? 2
COlOI’S to aSS]gn them a SpemﬁC 47 side of an object in one color, shifting across the color o
1 48 t to th th d £ thi b t d the d lor.
percentage point along the s The linear—gradient is applied fo the background-image property.
1 50 /
gradlent path‘ 51 ihl:iExample</h4>
. X 52 <style>
Note: If unspecified, 0% and 100% is = i e
implied for the first and last colors. All o b .
. L. . 56 div.linear-gradient {
colors in between are divided evenly in o paes S
between these start and end values. 59 border: lpx solid; |
&0 background-image: linear-gradient(top left, #bada55, white 30%, black 70%);| |
61 |
o Repeat steps 2 to 4 and if preferred, = &
the optional bullet for the Opera, o : 1
Microsoft, Mozilla, and WebKit linear 23 </style>

gradient prefixes.

Save your CSS file. - - rac ' : . anieng

o View your Web page in a WebKit
browser such as Chrome or Safari.

applied to he backot

In this example, the first color
appears at the top left.

The second color appears at 30%.
The third color appears at 70%.

The third color continues to the end
of the linear gradient path.

Prior to Chrome 10, earlier versions of WebKit Because Chrome browsers are automatically upgraded,
implemented gradients using a very different syntax. there are not many users with earlier versions; you can
safely ignore this legacy syntax.
Example . . L .
b ) ) ) A radial gradient version is also available, also not yet
ackground-image: -webkit-gradient ( . ..
linear, xstart ystart, xend yend, accepted by the W3C and requiring S|m|Iar.name
color-stop (percent, color) variants. It follows a similar structure to 1inear-
) gradient but requires some additional information,
such as a degree value for the starting coordinates,
The main difference is 1inear as an argument, along along with a behavioral size constant argument.
with ending coordinates and a color-stop function. For more information, see Mozilla’s CSS3 Documentation
It is possible to specify ~-webkit-gradient and site at https://developer.mozilla.org/en/CSS/-moz-|

-webkit-linear-gradient in the same CSS rule. tadial-gradienﬂ.
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You can transform any type of block object in CSS3

using the new transform property allowing you to

scale, skew, rotate, and translate objects:

.scale { transform: scale( xpercent, ypercent
)}

.skew { transform: skew( xdegrees, ydegrees )
}

.rotate { transform: rotate( degrees ) }

.translate { transform: translate( xpos, ypos

)}
The scale function is relatively simple. It will resize an
object into a new width and height using xpercent and
ypercent as a decimal value between 0 to 1. If only one
value is defined, the browser scales the object proportionally.

The skew function changes the 2D perspective of the object
by slanting it left or right by xdegrees and up or down by

Transform Object Dimensions

ydegrees. You may specify only one value here, in which
case only the x-axis is skewed. Alternatively, you can use
skewx (xdegrees) Or skewy (ydegrees) to specifically
target an axis.

The rotate function rotates an object on its center pivot
point by degrees value.

The translate function actually moves an object by xpos
and ypos pixels away from its original position. Alternatively,
you can use translatex (xpos) Of translatey (ypos) to
specifically target only one direction.

All four major HTML5 web browser engines require their own
specific prefix for the transition property. This is once
again because the W3C has not yet finalized the syntax

for the transform property, and as such it may change
sometime in the future.

o In an HTML file, type <element
class="scale’>.

9 Insert any content that should appear in
the scale transformation block.

e Type </element>.

e Repeat steps 1 to 3 for the skew,
rotate, and translate blocks.

o Save your HTML file.

0 In your CSS file, type .scale { transform:
scale( value ); } to scale an object by
class name.

0 Type .skew { transform: skew( xdegrees,
ydegrees ); } to skew an object by class

name. ";'.r:-\r.:'.f'-|'r'..I'.tl.\?tL;II-IJ'.-.I.; 3034C written BE%
e Type .rotate { transform: rotate @ T v = T=
. Eie Bt Tools S fuilers Window Help
( degrees ); } to rotate an object by QBRRASA THI TR

class name.

0 Type .translate { transform: translate
( xpos, ypos ); } to move an object by
class name.

Note: Transformations work only on block
and inline-block display objects, not on
inline or 1ist display objects.
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isform: scale(

wsloems skew( r ]

-0

0




Enhancing Your Web Page Visually with CSS3

69
70
71
72
3
74
75
6
77
78
79
80
81
82
83
84
85
86
87
98
89
90
91
92
33
94
95

@ Repeat steps 6 to 9 for the Opera,
Internet Explorer, Mozilla, and
WebKit prefixed property names.

@ Execute multiple arguments
through specific x and y functions
for -ms-transform only.

Note: This is necessary because Internet
Explorer 9 has issues with using multiple
argument transforms.

.scale {
transform: scale( 0.75 );
-o-transform: scale( 0.75 );

-ms-transform: scale( 0.75 )z
-moz-transform: scale( 0.75 );
—webkit-transform: scale( 0.75 );

.skew {
transform: skew( 40deg, -10deqg )
—-o-transform: skew( 40deg, -lOdeg )i

-ms—transform:
-moz-transform: skew({ 40deq, —10deg )r
-webkit-transform: skew( 40deq, -10deg );

-

.rotate {
transform: rotate( 30deg ):
-o-transform: rotate( Z0deq );
-ms-transform: rotate( 30deqg );:
-moz-transform: rotate( 30deg j;
-webkit-transform: rotate( 30deg )

.tranglate {
transform: translate( 50px, -50px );
—o-transform: translate( 50px, —50px );
-ms—transform:
-moz-transform: translate( S50px, -50p= );
-webkit-transform: translate( 50px, -50px )z

@ View your HTML file in a web browser.
The original object layout appears.

@ Save your CSS file and reload the

page.

In this example, the first object has
been resized.

The second object has been skewed.

Transtom Froperty

The third object has been rotated.

The fourth object has been moved.

The scale, rotate, skew functions all use the center
of the object as the origin point. You can change this
with -browser-transform-origin: x y.The
values for x and y can be coordinate numbers or literal
text, such as top left, left,and bottom right.

To combine transformations, all functions must be
specified on a single browser-specific transform CSS
value. Unfortunately, this can create very long and
cumbersome CSS rules.

When the W3C finalizes CSS3, every browser should
simply understand transform, and as such, the number
of total declarations will shrink to a fraction of what is
required today.

transform:
10px) ;

rotate( 10deg ) translate(100px,

-o-transform:
10px) ;

rotate( 10deg ) translate(100px,

-ms-transform: rotate( 10deg )
translate (10px) ;

translate (100px)

-moz-transform: rotate( 10deg ) translate(100px,
10px) ;

-webkit-transform: rotate( 10deg )
translate (100px, 10px) ;
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Transitions are a very easy way to create simple object-  be spent during the transition effect on that property.
morphing animations as it changes from one style into At a minimum, you need only these first two values to
another, using nothing but CSS. To do this, you must define  get a working transition effect. The optional timing and

a CSS rule with transition and an initial property delay values control the animation rate and the number
value: of seconds before the transition process starts. The website
selector { http://cssqlue.com/cubid contains a very useful tool that
transition: property, duration, timing, enables you to visualize different timing rates.

d;ij;;rty: valuel; Because CSS3 has not finalized the transition syntax, each
} web browser vendor has implemented the feature using its
Then, for mouse-based transitions, use :hover on the own specific value name in the first selector:
second CSS rule and set the ending property value: -o-transition: property, duration, timing,
selector:hover { property: value2; }. delay;

-moz-transition: property, duration, timing,

The transition property’s first value states the actual delay;

-webkit-transition: property, duration,

(CSS property to be transitioned and its starting property timing, delay:

value. duration is the number of seconds that should

Transition between Styles

class="transition">. o Teansitioning besobject /p 0
diwv

@ 1n an HTML file, type <element 8 L e

e Insert any content that should appear in
the transition block.

e Type </element>.

0 Save your HTML file.

= T gmtiie e = e
. L Fite Edit Tools Syetex  Buffers  Window Help
e In your CSS file, ty;:‘)e element‘.transmon A BDAl% 6 (Be bRt sasalTaors
{ to apply a transition animation by class aisplay: 1nline-blocks
e ieight: H
name. 3 bc):aer: solid
!'.mrgln-luft: H
G Type transition-property: property; ¢ background-color:
to select which property changeover to article.exanple div p
2 text-align: center;
animate. [ marging 3 :
i e . 2 div_tra
o Type transition-duration: seconds; b POy @
& o n=duratlon: H

to define how long to animate the 75
transition effect. 7 0

0 Repeat steps 6 and 7 using the WebKit,
Mozilla, and Opera prefixes.

Note: As of version 9, Internet Explorer does e
not yet support transitions.
o Type property: value; to set the initial #2011 Adam MeDaniel

81,15

display value of the transitional property.

@ Type }.
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http://cssglue.com/cubic

@ Type element.transition:hover { to
define the mouse-over transitional
style.

@ Type property: value; to set the final
display value of the transitional
property.

Note: If you add any properties to this
:hover rule, the transitional effect will not
apply. Instead, the object will abruptly change,
applying that untransitioned property’s value,
at the start of the transition cycle.

@ Type }.
@ Save your CSS file.
@ View your HTML file in a web browser.

@ Move your mouse cursor over the
transitional object.

The object begins to morph into the
new style.

The object is displayed as the target
style.

@ Move your mouse cursor off the object.

The object morphs back to its initial
style.

Enhancing Your Web Page Visually with CSS3
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76
7
78
79
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83
84
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div.transition {
transition-property: width;
transition-duration: 1s=;
-moz-transition-property: width:
-moz-transition-duration: 1s¢
-webkit-transition-property: width;
-webkit-transition-duration: 1s;
width: 100px;

¥

div.transition:hover {0 L
width: 300px;

i

</ fktyle>

<iicle class="example'>
v class="transition'>
p>Transitioning<br>Object</p>

</ div>

TYPE THIS

transition-timing-function: timingl,
transition-delay: delayl, delay2,

The transition property syntax is capable of supporting only one property changeover. However, if you have
multiple properties to change in a single event, you can use the longhand transition syntax.

transition-property: propertyl, property2,
transition-duration: durationl, duration2,
timing2,

RESULT

Multiple properties can now be transitioned
to, all at once. Similarly, different durations,
timing functions, and delays can be applied
to the additional property changes. If you
specify only one duration, timing, Of
delay value, the same value is used for all
properties being transitioned.
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O ne of the highly anticipated features of CSS3 is
its capability to create simple animations without
any JavaScript. A new group of animation properties and
a selector expand on the idea of transitions, described in
the previous section. To begin, compose a CSS rule that
matches what you would like to animate:
selector {
-webkit-animation-name: name;
-webkit-animation-direction: direction;
-webkit-animation-duration: duration;
-webkit-animation-iteration-count: count;
property: valuel;
}
The name value is an identifier used to link the selected
element to the @-webkit-keyframes rule. The

Create Simple Animations

direction value, which defaults to normal, can be
changed to alternate, causing the animation to move
forward and backward every two cycles. The duration
value describes the number of seconds that one animation
cycle must complete in. The count value indicates the
number of animation cycles that should be executed.
@-webkit-keyframes states the property’s value at a
percentage of each cycle, for this animation name:
@-webkit-keyframes name {

percentl { property: value2; ... }
percent2 { property: value3; ... }

}

The same name value used in -webkit-animation-name
is specified after @-webkit-keyframes.

o In an HTML file, type <element
class="animate’>.

e Insert any content that should be
animated in the element tag block.

&

@ 06060

Type </elements>.

Save your HTML file.

style
rticle class

div class=' ¥
prAnimating Object</p
div

1 ndam McDaniel

80,15 984

53 e T =
In your CSS file, type element. Pt To S ot ek
ARRE v e

animate { } to create the animation
style.

Type -webkit-animation-name:
name;.

Optionally, type -webkit-animation-
direction: direction;.

Type -webkit-animation-duration:
seconds;.

Optionally, type -webkit-animation-
iteration-count: count;.

Note: You can use the keyword infinite

to in

dicate that the animation continues

indefinitely.

8]
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Insert the initial state of the
animating CSS selector.

aRRRISAITHO TR

article.

margin:

y: inline-block;

solid
margin-left: ]
k sh

&

style
rticle class
div class=’'

prAnimating Object</p
diwv

88,15 87%




0 Type @-webkit-keyframes name { }
to create the animation procedure for

name.

@ Type percent { declarations } to
assign CSS at this percentage of the
animation cycle.

Note: percent may use the keywords from
and to as shortcuts to 0% and 100%.

@ Repeat step 10 for the other
animation keyframes.

@ Save your CSS file.
@ View your HTML file in a web browser.
The first keyframe appears.

The object transitions to the second,
third, and fourth keyframes.

In this example, the object transitions
back to the first keyframe and then
repeats the cycle.

Note: The cycle repeats depending on the
optional animation-iteration-count.
If none is defined, only one cycle is
performed.

Enhancing Your Web Page Visually with CSS3

73 [y N G =
Ede  Edit Tools Seetex  Buifers  Window  Help

QARRE 9@ B ERRSSAI T TR

margin: 2, :

ebkit-kevErames Aumpy
We tr for ewy | Vi
cit-transform-origin: bottom right:

fine-tune your animation selector:

-webkit-animation-delay: delay;
-webkit-animation-timing-function:

Optionally, some additional attributes are available to are executed. Both values are very similar to the delay

timing;
-webkit-animation-play-state: state;

The delay value is the number of seconds after the

and timing values described in the section “Transition
between Styles.”” The state value enables you to set
whether the animation is currently playing or not. You
can set the initial play state to off, or paused, and it will
not start running when the page loads. Only when this
value is set to running, which is the default, will the
animation play. Typically, you could create a JavaScript

animation trigger is made — the selector matched an
object — until the animation cycle begins. The timing
value indicates the animation rate at which the cycles

play/pause button that controls the CSS3 animation play
state by changing this property’s value.

continued )
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t is possible to extend the CSS3 animations by layering

multiple keyframe scripts on top of one animating
object. This type of concurrency even offers independent
control of the other animation properties.

To add concurrent animations, all you need to do is define
a new @-webkit-keyframes name and append that new
name onto -webkit-animation-name by separating the
names with commas. Then simply add new values onto the
other animation properties, separating them with commas.
Note that if an animation property does not have enough
values specified, that property’s last value is repeated for
the remaining animations that are applied to the object.

The example on the previous page starts the animation
immediately after the web page first loads. It is possible to

Create Simple Animations (continued)

use the :hover pseudo-class to trigger the animation when
the user has the mouse cursor over the animating object.

To do this, establish an original selector that sets the
initial styles of the animating object but not the animation
properties. Because selector:hover inherits selector
and defines the animation properties, the keyframes will
animate only when hovering. When the user’s mouse cursor
leaves the object, the initial style is restored:
selector {

property: valuel;
}
selector:hover {

-webkit-animation-name: name, ...;

-webkit-animation-duration: duration, ...;

}

@ In your CSS file, create a new o
@-webkit-keyframes procedure o
with a different name. I

103
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105
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107

108

109

110

111

112

113

114

115

@ Type , name as a second value into
-webkit-animation-name.

@ Insert secondary values for the
other animation properties.

Note: If you use two animation
keyframes but do not define enough

(14

m

div.animate {

¥

-webkit-animation-name: jumpy, rounder;
-webkit-animation-direction: normal, alternate;
—webkit-animation-duration: 4z, 1s:

—webkit-animation-iteration-countf infinite;
border: 1px solid black:
box-shadow: Zpx Zpx L0px Opx b

</style>
<article class="example'> -

114,15

values into an animation property, its
existing value is used for the secondary

keyframe cycle.

@ Type .animate:hover { } to create
the animating style with the
mouse event trigger.

@ Move the animation properties
from the . animate selector into
.animate:hover.

@ Save your CSS file.

border-radius:

style

article class="
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@ View your HTML file in a web
browser.

The animate class is applied,
but there is no movement.

Heylrar

Example

zalector |

webkit

B-webkit-key
percentl | p
percent? | p

To bagin, compose & ssksctor that matchas what vou wolld liks to animete

on-iteration-count:

property: valuel;

name |
y: valgez:; ... )
sxty: valued: ... )

</stylex

33 15 15 ability lo
ging. @ new group of
ch e on the idea of trar

Animating Object

Hover your mouse cursor over
the object.

The animation cycle begins,
with two independent keyframes
active.

Move your mouse cursor away
from the object.

The object returns to its default
CSS state.

If you need something more complex than :hover,
JavaScript can be deployed to configure detailed
playback timing. Simply set the object to ~-webkit-
animation-play-state: paused inthe CSS file
and change it to playing in JavaScript when you want
the animation to launch.

This feature was designed and implemented by the
WebKit developers directly, which is why its property
names all have the -webkit- prefix. Fortunately, the

W3C has adopted the standard as a working draft.
Hopefully, within the next few years, it will be accepted
as standard CSS3 functionality by the W3C and
implemented across all major web browsers.

Mozilla has already added CSS animations into
Firefox 5; you can try it by duplicating all WebKit
animation properties and keyframes declarations with
the -moz- prefix.
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he Flexible Box Model is a module of the draft CSS3

specification, and by extension, HTML5. It enables you
to organize web page data into multiple rows or columns as
a new display: box object.

Because this is still a draft feature, its specifications could
still change. This is why not all browsers support this feature,
and those that do require a special prefix to all flexible box
properties. As of August 2011, only WebKit browsers such as
Safari, Chrome, and Firefox support the Flexible Box Model
working draft specification dated July 23, 2009.

The Flexible Box Model makes it easier to construct one-dimensional data — one row with multiple columns or one column with
multiple rows — than HTML tables, and it provides additional flexibility when ordering and stylizing the data in your CSS rules.

Implementation

To implement the Flexible Box Model, you will need a parent
block object, such as a <div> tag group, which holds a series
of child objects, such as paragraphs, tables, images, or even
other boxes.

HTML Structure

To create a flexible box, you must start with a parent object
that contains multiple child objects of any type; each child
object becomes a box cell. Assign the parent a CSS ID or class
name:

<div class='box-parent'>
<div>childi</div>
<p>child2</p>
<table><tr><td>child3</td></tr></table>
<figure><img src='child4.jpg'></figure>
</div>

Display Property
Set the new box display property on the parent object:

div.box-parent { display: box;
display: -webkit-box; }

display: -moz-box;

Do not forget the -moz- and -webkit- derivatives. They
must be set here and on all other box* property names.
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Direction
You can set the directional axis of the flexible box by setting
the box-orient property:

div.box-parent > child { box-orient: axis; }

The axis value can be horizontal, vertical, or
inherit. If unspecified, horizontal is the default.

Flexibility

Individual box-child objects can have a flex ratio value applied.
This instructs the browser how to calculate the size each
box-child object should expand to. When all the box-child
objects have a box-£flex value, an individual child can expand
or shrink relative to the sum of the other box-f1lex siblings:

div.box-parent > child { box-flex: ratio; }

If a box-child’s box-flex ratio is unspecified, the default is 0
(zero), or the smallest size possible. So, if you assign a single
box-child a value of 1, it will expand to 100% of the available
width; two box-children set to 1 would each take up 50% of
the available width, and so on.
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Placement

You can control the horizontal placement of box-child objects
by assigning a box-pack value to the box-parent object:

div.box-parent { box-pack: packing; }

The packing value can be set to start, end, center, or
justify, which will force all the box-child objects to the left,
right, middle, or averaged placement, respectively.

You can control the vertical placement of box-child objects with
the box-align value:

div.box-parent { box-align: alignment; }

The alignment value can be set to start, end, center,
baseline, or stretch.

Display Order

You can modify the display order of the box-child objects with
the help of box-direction, which is set on the box-parent,
or box-ordinal-group, which is set on individual
box-children. If unspecified, the box-children are rendered

in the same order as they exist in the HTML code:

div.box-parent { box-direction: direction; }
Possible values for direction are normal, reverse, and
inherit.

The box-ordinal-group property enables you to assign
arbitrary numbers to box-child objects directly, which act as a
primary sorting variable. Child objects that share the same
box-ordinal-group number fall back to HTML ordering:

div.box-parent > child { box-ordinal-group: number; }

For box-ordinal-group sorting to take effect, all
box-children require a number.

Supported Web Browsers

The Flexible Box Model is supported as of Firefox 3.0, and all
versions of Chrome and Safari, including their mobile
counterparts, such as the Android and i0S browsers. For each
of the box-related properties and values, you will need to
prefix -webkit- and -moz- to activate the Flexible Box
Model on these browsers.

Support is expected to be added into Internet Explorer 10,
which will likely require an -ms- prefix.

As for Opera 11.50, support is unavailable and not expected
anytime soon.

Alternatives to the Flexible Box Model

Depending on what your goals are, the Flexible Box Model may
not be sufficient for your application. There are a few
alternatives that you can consider.

Tables

Tables have been the venerable rendering standard since HTML 3.
If you have a complex two-dimensional structure with multiple
rows and columns, tables remain the best resource to use.

The Flexible Box Model can handle multiple rows and columns,
but only by nesting multiple boxes within each other. The
precise cell alignment of row and column boundaries

throughout the body of the nested box objects will be lost,
making the end result rather ugly.

If a clean row and column alignment is required, use a regular
HTML table.

Multi-Column Layouts

CSS3 columns are similar to the Flexible Box Model, but the idea
of box-children is not used. Instead, child objects are displayed
vertically in a series of two or more columns, spanning
horizontally. The effect is exactly like columns in a newspaper.

Columns are described later in this chapter.

107



o create a horizontal Flexible Box Model, you must
first create a parent object in HTML and then assign
that object new CSS3 tags to indicate that it is a box and
that it flows horizontally:
display: box;
display: -moz-box;
display: -webkit-box;
box-orient: horizontal;
-moz-box-orient: horizontal;
-webkit-box-orient: horizontal;
The display property is assigned a new value, aptly named
box. This activates the box properties described throughout
this chapter. There are no HTML5 tags that imply the
display: box declaration automatically, so you must
specify it whenever you want to use the Flexible Box Model.

Create a Horizontal Flexible Box Model

The box-orient property controls the axis the box-children
are displayed on. If unspecified, the box is displayed
horizontally.

Note that because the Flexible Box Model is a CSS3 feature
still in development, there are engine-specific prefixes that
are required in order to activate it. This includes the Mozilla
and WebKit prefixes. For all other browsers, content will
appear normally, like vertical block objects.

A flexible box typically spans the entire width of its parent
object or the browser window itself. The height of a
horizontal box is set by the height of the largest box-child.
You can use the height and width properties on the
box-parent object.

o In an HTML file, type <element e To et et — =
class="horizontal-box'>. =l ALl L
! P:
e Insert any content blocks that e

should appear in the horizontal
flexible box block.

9 Type </element>. &
O save your HTML file.

art.

article.exampls
margin:

style

rticle classgs'

div class="
div.
diwv
div.
div

article

icle

o GEIM e

9 Open your CSS file or scroll to the e
eBE&ws.

Buffers Window  Help

BBRRBISLA TR TR

<style> block in your HTML file.

G Type element.horizontal-box { to
apply the horizontal flexible box by
class name.

0 Type display: box;. & assplay

e Type box-orient: horizontal;.

0 Repeat steps 7 and 8 with the Mozilla
and WebKit flexible box prefixes.

@ Type }.

your C85 rules,

,tyle

article.
margin:

display

74,15 a8%
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Optionally, type border: 2px dashed - Ceimpiags v
black; to display a dashed border o T s
around the Flexible Box Model. i e
72 -webkit-box-orient: horizontal:
Optionally, type element.horizontal- 5 | pordext upn dashed ok
box > * { border: 2px solid black; } [
to display a solid border around the ;; atgres

flexible box-children.
Save your CSS file.

View your HTML file in a web browser.

06

The Flexible Box Model appears,
spanning the available width.

The Flexible Box Model child objects
appear.

This is the overall space the
box-parent object uses.

Note: Apply width and height properties
to the parent and child box objects to set
absolute sizes.

m

Flexible Box Model

Synopsis

catyles
div. flex-box [
dizpl % §
display: -moz-box;
dizplay: -webkit-box;

<fatylax
<div class="flex-box'">

<fdive

Description

module of the dral 3 specification, and by extansion, HTMLS it allows vou to organize
o or colurmng within a new display. box object

The Flaxble Box Model rmakes. (L is sasier o conslruct one-dimens
cohun mushiple rows == than HTML tabdes, and providasgadditi
your CE5 rules.

al data - ore row with muliple columns or ona
2l flexibility when ordering and stylizing the data in

Example
{Eox-child 1Jbox-child 2Jpox-child 3| ;

and after the flexible box.

display: box;
box-orient: horizontal;
border: 2px solid black;
}
</style>

<div id='boxl'>

p><p>Paragraph 3</p>
</div>

Content prior to the flexible box...

<p>Paragraph l</p><p>Paragraph 2</

In WebKit, the width of a horizontal box automatically spans to be 100%. This contradicts with Mozilla where its
width spans to the minimum required by the box-children. This can adversely affect placement of content before

TYPE THIS RESULT
<style> o . Ao
divﬁbox . In Chrome and Safari, the page appears like this:

Content prior to the flexible box...
{box-child 1jbox-child Zbox-child 3|

followed by content after the flexible box.

However in Firefox 4, the page appears like this:

Content prior to the fexble bax . pox-child 1foox-child Joox-chald 3} | followed by
fhenalble: box

...followed by content after the flexible box.

To avoid this problem, make sure content that precedes and follows a flexible box is wrapped in a block display
element, such as a <div> or <p> tag group.
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To create a vertical Flexible Box Model, you must first
create a parent object in HTML and then assign that
object new CSS3 tags to indicate that it is a box and that it

flows vertically:

display: box;

display: -moz-box;

display: -webkit-box;
box-orient: vertical;
-webkit-box-orient: vertical;
-moz-box-orient: vertical;

A vertical flexible box requires the same display: box

declarations as its horizontal counterpart.

The box-orient property controls the axis that the
Flexible Box Model displays its children on. If you are
nesting vertical boxes together, you can also set the value

of subboxes to inherit.

Create a Vertical Flexible Box Model

o In an HTML file, type <element
class="vertical-box'>.

e Insert any content blocks that
should appear in the vertical
flexible box block.

9 Type </element>.
e Save your HTML file.

o Open your CSS file or scroll to the
<style> block in your HTML file.

G Type element.vertical-box { to
apply the vertical flexible box by
class name.

© Type display: box;.
9 Type box-orient: vertical;.

o Repeat steps 7 and 8 for the
Mozilla and WebKit flexible box
prefixes.

@ Type }.
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Note that because the Flexible Box Model is a CSS3 feature
still in development, there are engine-specific prefixes that
are required in order to activate it.

A vertical flexible box typically spans the entire width

of its parent object, which could be the browser window
itself. The height of a vertical box is set by the total height
of all box-children. You can use the height and width
properties to change the flexible box dimensions on the
box-parent object.

Note that in the March 22, 2011, working draft, the W3C
renamed display: box to display: flexbox; however,
no browsers implement this new naming convention yet.
Browsers are expected to be backward compatible, at least
with the -moz-box and -webkit-box values.

= TIFEy i | o 0] ==
Eie fdit Tools Syenes Guffers Window Help

QRRPE& (9@ 4@

div. T v *

border: solid

style

79 o article class

1v.vert

w

div. r > e

border: solid
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Optionally, type border: 2px dashed
black;.

Optionally, type element.vertical-box
> * { border: 2px solid black; }.

Save your CSS file.

e6

View your HTML file in a web
browser.

The Flexible Box Model appears,
spanning the available width.

The Flexible Box Model child objects
appear.

Note: Block objects, such as the box-child
<div> tags in this example, automatically
span to the maximum width.

Note: Apply width and height properties
to the parent and child box objects to set
absolute sizes.

Creating Boxes and Columns with CSS3

Bynopsis

hild 2«</po>

hild 3</px

of the draft CSS3 specification, and by sxdansion, HTMLS
e within & news display: box object

t allows you to organize

1o corstruct one-dimansional
and provides additi

W with muliple columns or one
Jering ard stylizing the data in

Example

Jbox-child 1
jbox-child 2
{box-child 3

TYPE THIS

<style>
div.vertical-box { display: box;
vertical; }

div.horizontal-box { display: box; box-
orient: horizontal; }
div.parent-box > * { border: 1lpx solid

black; margin:
</style>
<div class='vertical-box'>
<div class='horizontal-box parent-box'>
<div>child 1,1</div><div>child 1,2</
div><div>child 1,3</div>
</div>
<div class='horizontal-box parent-box'>
<div>child 2,1</div><div>child 2,2</
div><div>child 2,3</div>
</div>
</div>

2px 2px 0 0; }

flexible box prefixes.

box-orient:

Do not forget to include the -moz- and -webkit-

For precise alignment, use a normal HTML table.

Horizontal and vertical boxes can be nested together to provide an effect similar to tables in HTML.

RESULT

box-child 1,1|box-child 1,2box-child 1,3]
lbox-child 2,1|box-child 2, 2box-child 2,3]

A two-row, three-column table appears,
constructed by nesting two horizontal boxes in
a vertical box. This example is overly simplistic.
What would happen if a single box-child
contains more characters than its siblings?

box-child 1,1]box-child 1,2|box-child 1,3|
box-child 2,1 ....|box-child 2,2box-child 2,3]

111




ou can control the size of child objects within a
flexible box with the box-f1lex property. When this is
set on a box-child object, the child will have a higher- or
lower-size priority, when compared to the other children in
the flexible box object:
box-flex: ratio;
-moz-box-flex: ratio;
-webkit-box-flex: ratio;
The ratio value can be any positive number, but it is
pretty rare to require any value higher than 2. Effectively,
0 makes the box-child as small as possible, or not flexible,
and the highest ratio number stretches the box-child to
be as large as possible, or the most flexible. All ratios are
relative, so any number between 1 and the highest number

Stretch and Shrink Objects in a Flexible Box

is treated as a partial stretch, proportionate to the other
ratios and number of children currently in that box.

To calculate the width of an individual box-child object, the
browser takes the overall width of the box — or height if it
is a vertical box model — multiplies by the box-child object’s
box-flex ratio, and then divides by the total ratios of all
the children. For example, if a flexible box is 600px wide and
has three box-children with box-f1lex ratios of 1, 2, and 0,
the first child will be 600 x 1 + 3 = 200px, the second 600
X 2 + 3 = 400px, and the third 600 x 0 + 3 = Opx. Naturally,
this is only a rough calculation as the contents of each

child can affect the overall width; thus forcing a child to
box-flex: 0 will display larger than Opx wide. Essentially,
the first child is half the width as the second, whereas the
third is as small as possible.

[ i
Eie fdt Tools G B

o Create a horizontal or vertical Flexible
Box Model object in your HTML and

uffers 8

ORRS| 9@ i

CSS files.

© Type div.horizontal-box > :nth-
child(n) { to target the parent box’s
nth child object.

9 Type box-flex: 1; to set the parent
box’s nth child object flex ratio to 1.

e Repeat step 3 for the Mozilla and

div.t T
border:

tyle

icle class
v class=’
dive-box=-chi

WebKit flexible box prefixes.

O 1ype}.
0 Save your CSS file.
0 View your HTML file in a web browser.

<style

In this example, the nth box-child
expands to the full width because it
is the only child object with a

< fstylax
<div cla

box-flex value. L
<prChild 3</p>
The box-children with no box-flex D"“"i"
. escription
value do not expand beyond the size
The Flexible Box Model is 8 medule of the draft C specification, and by exdension, HTMLS. It allows you fo organize

b

forced by their content.

your

Examp

Flexible Box Model

Synopsis

div. flex-box [
dizplay: box:
display:
dizplay: -webkit-box;

& ink

The Flaxdble Box Modal rakes L ic sasie
columnusdth muttiple rows -- than HTML tables. and provides addifional flexbilify when ordering and stylizing thadata in

Jos:

noz-box:

s5="flex-box">

display: bo object

10 corsiruct one-dimensional dats - o row with muliple columns or one

{box-child

1Jbax-child 2 Toow-child 3
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Creating Boxes and Columns with CSS3

0 Repeat steps 2 to 5 on a different i
box-child, and increase the -
box-flex value to 2. B
96
Q Save your CSS file. .
99
100

div.horizontal-box > :nth-child (1) {
box-flex: 1f
-moz-box-flex: 1}
-webkit-box-flex: 1;

i

</style>

m

@ Reload your page in the web browser.

In this example, this box-child has
the largest width because it has the
largest ratio.

This box-child with the smaller ratio
expands to a smaller width.

N1 Aders Mebaniel

Flexible Box Model
Synopsis
<styles
div. Flex=box [
display: box;

display: -moz-box:
dizplay: -webkit-box;

=fztylax
<di

ss="flex-box ">
1d 1</p>
¥ 1d 2</p>
<prChild 3</p>

</divs
Description

The Flexible Bor Mos

pecification, and by extension, HTMLS, i allows you to organize

is & module of the dra
! o display. box object

Fows OF colurming walh

Tha Fledble Box makes it is sasier 1o construct one-dimensional data - one row with muliple columns or one
column with mubiple cosws -- than HTML tables. and provides addifionsd flesdbility when ordering and stylizing the data in
your CES rules.

Example
{box-child 1

Jbox-child 2

Joox-child 3

July 23, 2009, Flexible Box Model working draft

recent March 22, 2011, working specification.

standardized, sometime by 2014:

box-flex-group: number;

-moz-box-flex-group: number;

-webkit-box-flex-group: number;

The box-flex-group property was a part of the

specification but has since been dropped in the more

It is important to be aware of box-flex-group if you
encounter it described on HTML5 or CSS3 websites,
but avoid it yourself, at least until the specification is

Grouping box-children by box-flex-group will
subdivide the length of flexible space, in which the
width of like box-children will be calculated based on
the total ratios of children within the same group. Any
space left over will then be allocated to the next
box-flex-group of children, and so on.

This method of calculation seemed overkill for the
specification, which is why it was dropped from CSS3.
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ou can pack box-children together on one side of the box-pack: packing;

horizontal axis of the Flexible Box Model. This will -moz-box-pack: packing;
enable you to force child objects to appear on the left, -webkit-box-pack: packing;
right, centered, or justified across the forced width of a The packing value can be set to one of four keywords:
flexible box. ® start — Aligns all box-children to the left.
The term forced width refers to setting the min-width ® end — Aligns all box-children to the right.

center — Aligns all box-children to the middle,

or width properties of the box-parent object to be larger
horizontally.

than the natural width, or the width produced solely by the

box-children. Forced width implies whitespace within the ® Justify — Forces the first and last box-children to be

Flexible Box Model, and packing involves placement within placed on th? lef.t and right and all other box-children to
. average spacing in between them.

that whitespace.

Note that in the March 22, 2011, working draft, the W3C

renamed box-pack to flex-pack; however, no browsers

implement this new naming convention yet. Browsers are

expected to be backward compatible, at least with the

-moz-box-pack and -webkit-box-pack properties.

Note that horizontally packing objects is pointless if you
employ the box-flex property to stretch one or more
box-children to the entire width of a flexible box:

Horizontally Pack Objects within a Flexible Box

o Create a horizontal or vertical Flexible B !
Box Model object in your HTML and o o s
. 82 box-orient: hori tal;
CSS ﬁl.es. 83 —xcr)lzz?;;iﬁoriegiizggrizontal:
84 —-webkit-box-orient: horizontal
Optionally, add borders around each e M
. 87 box— k: justify:
of the box-children to help you to ot fﬁiﬁzgxfpi'ézfjﬁsnfye, 0
visualize their position and size. i | TeeETEeTpadk Justity
91 div.horizontal-box > * {
Optionally, type width: value; on the & | PoaeR d senid pac b
£ </style>

parent so that the children can expand.

e Type box-pack: type; to set the
horizontal packing of the box-children.

© Repeat step 2 for the Mozilla and
WebKit prefixes. SRSl
O save your CSs file. s o

display: -moz-box:
. . . dizplay: -webkit-box:
e View your HTML file in a web browser. e
<farylex
<div

The box-children are forced to

1d 2</p>

horizontally pack with the box-pack R
property value. Description

The Fleaible Box Model is a module of the draft C553 specification, and by exansion, HTMLS. It allows vou to organize
wiob p oS or colurmng wathin @ new display: box object.

The Flaxible Box Model rmakes (L is sasier o corstruct one-dimensional data — one row with rmuliple columes or ona
cohm/ Jtiple rows -- than HTML tables. and provides addifional flesdbility when ordering and stylizing the data in
your CES rules.

Example
Bocchigd]  boedwdd Bocchidd
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You can align box-children together on one side of the
vertical axis of the Flexible Box Model. This will enable

you to force child objects to appear on the top, bottom,
middle, baseline, or stretched across the forced height of
flexible box.

As mentioned earlier, the term forced height refers to
setting the min-height or height properties of the
box-parent object to be larger than the natural height,
or the height produced solely by the box-children. Forced
height implies whitespace within the Flexible Box Model,
and vertical alignment involves placement within that
whitespace:

box-align: alignment;

-moz-box-align: alignment;
-webkit-box-align: alignment;

Vertically Align Objects within a Flexible Box

® start — Aligns all box-children to the top.

® eond — Aligns all box-children to the bottom.

® center — Aligns all box-children to the middle,
vertically.

a

® stretch — Forces the height of all box-children to

span the height of the box.
® baseline — Aligns all box-children along their

The alignment value can be set to one of five keywords:

baselines, as in normal text. This is equivalent to using
display: inline on the box-children directly, while

maintaining other flexible box properties.

Note that in the March 22, 2011, working draft, the W3C
renamed box-align to flex-align; however, no browsers
implement this new naming convention yet. Browsers are

expected to be backward compatible, at least with the

-moz-box-align and -webkit-box-align properties.

83
84
85

o Create a horizontal or vertical Flexible
Box Model object in your HTML and
CSS files.

86
87
88
83
90
91
92
93
94
95
96
37
98

Optionally, add borders around each of
the box-children to help you to
visualize their position and size.

Optionally, type height: value; on

-moz-box-orient: horizontaly
-webkit-box-orient: horizontal;
border: 2px dashed black:
width: 100%;

height: 200px;

box-pack: justify:
-moz-box-pack: justify:

-webkit-box-pack: justify;
box-align: end;
-moz-box-align: end; 0

-webkit-box-align: end;
F
div.horizontal-box > * {
border: Zpx solid black;
+
</style>

the parent so that the children can
expand.

e Type box-align: type; to set the
vertical alignment of the box-children.

e Repeat step 2 for the Mozilla and
WebKit prefixes.

e Save your CSS file.
e View your HTML file in a web browser.

The box-children are forced to
vertically align with the box-align 5
property value. ;

Note: This example also demonstrates
box-pack: justify from the previous ;
page, coupled with box-align: end.

Experiment with the different values for

<p
</div>

Description

dansion, HTMLS, it allows you 1o organize

row with ruliple columes or ong
aning and stylizing the data |

0 corstruct ons-dimensional data —
k5, and provides addibional tho

these two properties.
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ou can change the display order of objects within a

flexible box without changing the order of the objects
in the HTML source code. This is done by setting the box-
ordinal-group property to one or more box-children:
number;

number;
number;

box-ordinal-group:
-moz-box-ordinal-group:
-webkit-box-ordinal-group:
A lower box-ordinal-group value means that the child
should be displayed earlier in the box display order, and

a higher value means later. If multiple children share the
same value, as a group they appear in the value’s position,
but their individual order is decided by their HTML ordering.
All children have a default box-ordinal-group property
value of 1, meaning that they are all members of the first
ordinal group, unless explicitly set otherwise. Note that a
value of 0 (zero) indicates a box-child should be hidden

Reorder Objects in a Flexible Box

entirely from the flexible box. 0 can be arbitrarily set to
hide any box-child, even if other children do not have a
box-ordinal-group value. For example, if you have

a horizontal flexible box of five children assigned the
values of 5, 4, 0, 2, and 1, the children will be displayed
in reverse, and the third will be omitted entirely. If you
assign them the values of 2, 2, 1, 1, and 1, the last three
child objects described in the HTML will be displayed first,
followed by the first two.

Note that in the March 22, 2011, working draft, the W3C
renamed box-ordinal-group to flex-order; however,
no browsers implement this new naming convention yet.
Browsers are expected to be backward compatible, at least
with the -moz box-ordinal-group and -webkit-box-
ordinal-group properties.

3 T

Y

[ L

o Create a horizontal or vertical Flexible Box
ARRS (9w

Model object in your HTML and CSS files.

Buffers Window  Help

D6y

BRI SAI T TR

Note: In this example, the number of box-children
was increased to better demonstrate this feature.

e Type parent > :nth-child(n) { to set the
parent box’s nth child object.

e Type box-ordinal-group: 2; to set the
child object’s ordinal-group to 2.

tylae
icle class='

ntals

izontals

div.

ebkit-box-ordinal-group: Z:

Note: Remember that by default all box-children
are implicitly set with box-ordinal-group: 1.

6 Repeat step 3's value for the Mozilla and
WebKit flexible box prefixes.

e Type }.
o Save your CSS file.
0 View your HTML file in a web browser.

In this example, the nth box-child is
displayed at the start of the flexible box,
displacing the other objects, because its
box-ordinal-group is set to 1.

<fdive

Description

The remaining box-children share their
box-ordinal-group value, displaying in

your G55 1

Example

Flexible Box Model
Synopsis
<styles

div. flex-box [
dizplay: box:

<fatylax

lis @ module of the draft C3
b rows ar colurmns wathi

specification, and by extansion, HTMLS. i allows you to organize

display object

corstruct one-dimensional data - ore row with mutiple columeos or one
. and provides gdditional flexibility when ordering and stylizing the data in

i Model makes il is aasier |
tiple rows - than HTKL !
ules.

the same order as their HTML code.

{Eox-child 2Jbox-child 3Jbox-child dox-child HJpox-child 1] :
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Creating Boxes and Columns with CSS3

3 T Lo ] T ]

e Repeat steps 2 to 5 on a i o b b ot i
different box-child, and set the - 2 et

box-ordinal-group value to
0 to make it not be displayed.

Q Save your CSS file.

div_| izontal X *
border: solid

</style
article class='
div class="

diw:
2o/ div
3</diwve
diw
S</div

@ Reload your web page.

In this example, the box-child
with a box-ordinal-group:

. Flexible Box Model
0 1S now gone. Synopsis

<styles
div. flex-box [
dizplay: box:
display: -moz-box:
dizplay: -webkit-box:

<fatylax

<div class="flex-box'>
<p>Child l</p>
<p>Child 2</p>
<prChild 3</p>

<fdive

Description

The Flexible Box Model is a module of the draft C553 specification, and by extension, HTMLS. It allows vou to organize
wob page data into mulbipbe rovws or columns wathin & new display. box object

bile Biox Model makes L is easier 1o consiruct one-dimensional dats - one row with muliple columns or one
tiple rows == than HTWL tables. and provides addifionsl flesdbility when ordaring and stylizing the data in

Example

A simpler way to reverse the ordering of flexible box The ordering of box-children, and by extension whether
children is to set the box-direction property. a child is displayed or not — in fact, any CSS
declaration — can be controlled in JavaScript. For
Example example, using jQuery’s css () function, you can
div#box {

manipulate any property and assign it a new value. Be
sure to also change the Mozilla and WebKit properties
in additional css () function calls and to import the
jQuery library as described in Chapter 8, “Using jQuery
with HTML5.”

box-direction: reverse;
-moz-box-direction: reverse;
-webkit-box-direction: reverse;
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he multi-column layout is a module of the draft CSS3 specification, and by extension, HTML5. It enables you to
organize web page data into multiple columns of variable height and width, depending on how much content there is

to display.

Because this is still a draft feature, its specifications could change. This is why not all browsers support this feature, and
those that do require a special prefix to all flexible box properties, as per their time of implementation. As of August 2011,
only Safari, Chrome, and Firefox support the multi-column layout working draft specification dated December 17, 2009. A
newer specification was released on April 12, 2011, to address minor clarification issues in the original draft.

For browsers that do not yet support multi-column layouts, content is displayed normally, like a top-to-bottom series
of objects, so there is an inherent level of backward compatibility. What these browsers do lose is the special column

formatting that a multi-column layout provides.

The multi-column layout makes it is easier to read large amounts of text, and it enables better use of space, just like columns in a
newspaper. This newspaper-column style format has been used in print for centuries, and now the layout style can easily be

transferred to web pages with very little code change.

Implementation

To implement a multi-column layout, you will need a parent
block object, such as a <div> tag group. Anything found
within it, such as paragraphs, tables, and images, are
automatically rendered like columns in a newspaper.

HTML Structure

To create a multi-column layout, you must start with a parent
object, which holds any number of child objects of any type.
The parent object needs to be selectable by CSS later, so assign
its element an ID or class name to make it easier to match:

<div class='multi-column'>

<hl>...content...</hl>
<p>...content...</p>
<aside>...content...</aside>

<figure><img src='content.jpg'></figure>

<p>...content...</p>

</div>

118

Column Count

You can set the preferred number of columns to appear in a
text block with column-count:

div.multi-column {

column-count: number;
-moz-column-count: number;
-webkit-column-count: number;

}

Normally, a multi-column layout’s height is dictated by the
height of the text divided by the number of columns. If you
force the parent object’s height to be artificially high, the
number of column-count columns will still be created, but
the text will not fill into it properly, leaving whitespace in the
multi-column layout.



Creating Boxes and Columns with CSS3

Implementation (continued)

Column Width

The horizontal column width can be controlled with column-
width. When set, it dictates the minimum width of individual
columns:

div.multi-column {
column-width: size;
-moz-column-width: size;

-webkit-column-width: size;

If column-count is set too high on smaller screens, it can
squish the columns together, making the content rather hard

to read. The column-width property allows you to set the
smallest width allowed, overriding the column-count variable
to a smaller number if necessary.

Column Gap

The gap in between the columns is configurable using the
column-gap property:

div.multi-column {
column-gap: size;
-moz-column-gap: size;

-webkit-column-gap: size;

Column Ruler

You can display a subtle ruler in between each column with
column-rule. It will appear as a line with a customizable
width, style, and color. In fact, its syntax is exactly the same
as the (SS border property:

div.multi-column {
column-rule: width style color;
-moz-column-rule: width style color;

-webkit-column-rule: width style color;

Horizontal Column Span

If you need to bisect a multi-column layout and have
an element span the entire width, you can do that with
column-span:

div.multi-column > child {
column-span: none|all;
-moz-column-span: none\all;
-webkit-column-span: none|all;

}

If unspecified, the default value is none, which means that the
child block appears normally within a column’s width. If you
use the value a11, it will effectively end any previous content’s
column layout, span the entire width of all columns, and then
start a new column layout.

Supported Web Browsers

The multi-column layout is supported as of Firefox 3.5 and
all versions of Chrome and Safari, including their mobile
counterparts, such as the Android and i0S browsers.

Support has been added into Internet Explorer 10 and Opera
11.1; however, these versions do not require any special prefix
and follow the April 12, 2011, W3C working draft standard.
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ou can create a multi-column layout rather easily in
(SS3. Simply configuring the column-count property,
and its Mozilla and WebKit equivalents, in an HMTL element
block will cause any content to automatically format itself
into narrow vertical columns in your web browser, just like
text columns in a newspaper:
selector {

column-count:
-moz-column-count:

Create a Multi-Column Layout

number;
number;

-webkit-column-count: number;

}

Individual children have no control over the height of the
multi-column layout. Instead, the layout height is extended
only by the total height of the children divided by the
number of columns.

Anything can be displayed as content within a multi-column
layout. This includes Flexible Box Models, tables, or even
another multi-column layout.

o In an HTML file, type <element

Fite  fdn

[ s DrApublic hmihtaTichapterD6hefere ebond) - GYVIM
Tooli fywtex Buff

ST
Window  Help

8

-] RHSATHO TR

class="multi-column’>.

Insert any content that should
appear in the multi-column
layout block.

Type </element>.

Save your HTML file.

QRRE| 9@ L

(1 g
>

style
article.oxan
margin:

article.example cite
font-size: H

style

article class='

eiterExcerpt from chapher

div class=" = %

P

By tea-time, however, the dose had been enough, and Mr. Bennet was glad t

cite

14 of Pride and Prejudice by Jane Austen

P

"Do you know, mama, that my uncle Fhilips talks of turning away Richard,

collill

ydia was bid by her two eldest sisters to hold her tongue: but Me.
F
"I have often observed how little young ladies are interested by books of
”
4
¥ Then turning to Mr. Bennet, he offered himzelf as his antagonist at backg
0 a1%
. [T vt b ot ] G- paslie Tt T gt v 3] - GO =T |
e Open your CSS file or scroll to i G Toosyenm s - Wit g
: =1 DEinG R AT 4 TR
the <style> block in your & e oot
s 4 article.examy
HTML file. wazain:
G Type element.multi-column { to g i o
apply the multi-column layout £ i
by class name. n SoLimn count!
o Type column-count: number; to &sm,
: article classs="'
deﬁne the number Of COI'umnS citerExcerpt from chapter 14 of Pride and Prejudice by Jane pusten</cite
1 div class="' ! :
the layout will have. : _ _
By tea-time, however, the dose had been enough, and Mr. Bennet was glad t®
e Repeat step 7 with the Mozilla o8
and WebK'lt preﬁxes. ;:0 you know, mama, that my uncle Fhilips talks of turning away Richard,
0 Type } ; P;ydia was bid by her two eldest sisters to hold her tongue; but Me. colli
8 P-
8 "I have often observed how little woung ladies are interested by books of
P
B
Then turning ta Mr. Bennet, he offered himself as his antagonist at backg -
75,15 4%
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006

Note: In this example, each paragraph has
rounded borders, but the borders do not
round when the paragraph is broken up by
a new column.

There are some extended multi-column layout properties
that you can use but are not required. This includes
column-width, which sets the minimum width that a
column should be rendered as, and column-gap, which
sets the width in between the columns.

Creating Boxes and Columns with CSS3

Optionally, type border: 2px solid

[T vt bt ] G- pastlie Tt o T gt Dy e e 3] - GRS

AlTHalT

Eie Ednt Tools Sems fuifers Window Help
black; padding: 10px; to display a peuale laealihs LX)
solid border around the multi-column Uit
layout and add some padding. b

= egite

font-size:

Optionally, type element.multi-
column > * { border: 1px solid
black; border-radius: 10px;
background-color: lightgray; }
to display a rounded border and
background color around the
multi-column layout children.

Save your CSS file.
View your HTML file in a web browser.

The multi-column layout appears in a
solid border.

Example

Bt b St 1080 P 3l Pl by S Ausbivt

ad in print for ©

of text, and allows for belter use of space, just ke
anturies, and now the koot

By tea-time, howaver, the dose
had bean ancugh, and M
Bennet was glad to t ﬂkP his guest
il e dréssang w
whan tea was over,

The multi-column layout child objects
appear with rounded borders and a
background color.

Paragraphs that continue beyond the
column height boundary abruptly stop
and continue at the top of the next
column.

announced it tn b from a
circutabing library), e starbed
back, and begging parden,
 that b never read
tty starad at hirn, ard
Lydia exclasimad Cther books
were produced,
delbaration e ch
Sarmons, Lydia gaped as
openad the voluma, anc‘ before
i had, walh very monalonous
solernity, read three pages, she
Interrupted him vath,

(D0 you know, mama, that my

che Philips Balks of lurming
away Richard, and if he does,
Colonel Forster vall hire him. My
aurt told me 50 harsalf ¢
Sehurday. | shall walk t> Meryton
bo-riorrow to hear mors about it,
and to ask whan Mr. Doenny
Cofnas back from bown *

L1 Sho
‘nr Hheir benefit It

BMEzes I'\'&. | confess; - for
certairity, thare can be nothing
50 advantageous to them as
irstruction. But | will no langsr

\importune my young cousin."

offersd nimsall
at backgarm
acceptad the ¢
obeaning that be actad very
wisely in leaving the girs to their
owi [rifling armusements. hrs
Bennet and her daughters

5 his antagonist

intermuption, and promised that it
should net occwr again, it he
wiolld resieme his book, bul Mr
Coling, after assuring them that
e bore hig woung cousin fo il
will, and should never resent har
behamour &s any alfront, sested
hirmsslf at ancther table wath Mr
Bennel, and prepared for
\backganmon.

Than turming ta Mr. Bennet, e

gised most crally for Lydia's

J

to column-width.

Example

div.multi-column {
column-width: size;

-moz-column-width: size;

-webkit-column-width: size;

Before you set a column-width value, slowly resize
your browser window, making it narrower. You will see
how the browser attempts to maintain column-count
columns, despite text readability. When you find the
smallest width where text is still legible, set that width

121



You can customize your multi-column layout further by
adding a simple ruler border and extend the gap width

in between each column:

selector {
column-rule: width style color;
-moz-column-rule:
-webkit-column-rule:
column-gap: size;
-moz-column-gap: size;
-webkit-column-gap: size;

Add a Ruler and Gap in between Columns

width style color;
width style color;

The width value refers to the width of the column ruler
line. The style value refers to the style of the line, which
can be solid, dashed, or dotted. The color value can
be any valid CSS color notation.

If column-gap's size is unspecified, the default size

is 1em. The unit em refers to multiples of the current
font size. In most browsers, the default font size is 12
points, or one-sixth of an inch. The em unit automatically
resizes itself if the users modify their font size; as such,
column-gap increases as the font increases.

o Scroll to your multi-column
layout parent CSS selector.

e Type column-rule: width style
color; to specify the ruler
display properties in between
each column.

9 Type column-gap size; to
specify the margin gap in
between each column.
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font-size:
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n=count
kit-column-count:
border: solid
padding:
column=rule:

cite

dashed
div.multi-column > *
border: solid

border-cadius:

background-color: lightgray;

z style
84 article class
: citerExcerpt from chapter 14 of Pride and Prejudice by Jane Busten</ecite
86 div class=" t ¥
87 P
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article.exam
margin:

article.exampls

cite
font-size: H

column-count: H
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t-column-count:

border: solid
padding: t
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border: solid i

border-radius: :
background-celor: lightgray:
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Creating Boxes and Columns with CSS3

. . 70 div.multi-column {
0 Repeat steps 2 and 3 with the Mozilla 71 column-counts 57
. . . 72 -moz-column-count: 3;
and WebKit flexible box prefixes. 73 —vebkit-column-count: 57
T4 border: Zpx solid black:
. 75 padding: 10px;
e SaVe yOUr CSS ﬁle. 76 column-rule: CSpx dashed red;
77 -moz-column-rule: Zpx dashed red;
78 —webkit-column-rule: Spx dashed red; £
73 column-gap: Zem;
80 -moz-column-gap: Zem;
81 -webkit-column-gap: Zem;
82 }

) Ml coburnn Lapout - .,

0 View your HTML file in a web browser.

The Muti-column Layout makes it is easier to read large amounts of ted, and aliows for befter use of space. just ke
Solumns in & newspaper. This nevwspaper-column style format has been used in pant for centuries, and now the kaout
shyle can easily be transfarad to wab pages with vary liths code changs

Example

Etarpt trum shples 104 Bt s Brgidivn by Jave sty

A custom ruler is configured in
between each column.

A custom gap is configured in between
each column.

By tea-time, howaver, the dose
had been ancugh, and Mre
Bennet was glad to take his
guest into the dréwing-room
a0ain, and when ta was over,
gad to imate him to resd sioud
to the ladies. Mr. Colling readity
@sented, and @ book was
produced; but on beholding it
{for every thing annous " it to

*Do you know, mama, that my
uncle Philips talks of turning
aviay Richard, and if he does,
Cotorm] Forster wall hire him
My aurk told me 5o harsalf on
Saturday. | shail walk to
Maryton to-mormow to hiear
more about if, and fo ask when
Bbir. Denry comes back from
fown "

instrsction. But | will no longer
imporiung my young cousin ®

Than turming o Wir. Bennet, he |
offered himsell a5 his
antagonist at backgammon, Mr
Bannet accapbed the chalangs,
observing that he acted vary
wasily in keeang the girs 1o
their own rifling amussmants
Mrs. Bannet and her daughters

Note: The gap affected the overall placement
of the paragraphs. In this example, the
cutoff of the fourth paragraph to the third
column has moved.

b from & circulating i

he started back, and beyyig
pardon, prolested thal e rever
raad novets, — Kithy stared at
rim, and Lydia axclaimed. —
thar books wars produced,
and aftar some delibaration he
choss Fordyce's Sarmons.
Lydia gaped as be openad the
wolurme, and before he had,
with very manclonous

yilia was bid By her beo aldest
sisters b Rokd her tongus; but
Mr. Colins, much offended,
kaid aside his book, and said,

"I have oftens obrserved how litfle
young ladies are interested by
books of & serious stamg,
though written solety for their
Benafil, It amazes me, |
CoNfags; = for cartainly, thera

apologisad rost civily for
Lydig's interruption, and
promised that i should not
oocur again, If e woulkd
rasume his book, bul Mr.
Colins. after assuring them that
he bore bis young cousin no il
will; and should never resent
hir behaviour as any affront,
segtad himself at another table
with Mr. Bennet, and prepared

Solemndly, read three pages,
she interrupted hin wath,

can ba nothing o

for backgamman
advantageous fo them as

The column-rule property can be split up into separate property declarations. This follows the same CSS practice
of allowing multivalue properties to be set via specific property names, just like display, border, margin, and
padding.

Example
column-rule-width: width;
-moz-column-rule-width: width;
-webkit-column-rule-width: width;
column-rule-style: style;
style;
-webkit-column-rule-style:

-moz-column-rule-style:
style;
column-rule-color: color;
-moz-column-rule-color: color;

-webkit-column-rule-color: color;
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To further the look of a newspaper on your web page,
you can span objects horizontally across columns to
display headlines, bylines, and figures that cover the entire
width of the columns:
selector > child {
column-span: none|all;
-moz-column-span: nonelall;
-webkit-column-span: none|all;
}
The value for column-span can be only one of two
keywords: none, which is the default, or a11, which is the
entire width.

Span Objects Horizontally across Columns

Whatever you are spanning horizontally must be a display:
block object such as a paragraph, heading, or other
semantic tag group. Despite its name, do not use the <span>
tag because it displays inline. If you are unsure, you can
always force an element to be displayed as a block object.

For example, to span an image across all columns, you
would do something like this:

div.multi-column > img {
column-span: all;
-moz-column-span: all;
-webkit-column-span: all;
display: block;

o Create a multi-column layout HTML

[T Dripublic WmibhtmfTchapterD6hefesen rlond) - GYVIM

and CSS code.

9 Identify spanning text blocks to
begin a new multi-column layout.

Note: If you have several different
elements that you want to span, you
may want to consider creating a new
class, such as <element
class='column-span'>.

Eie  Edt Tools Seetes  fuifers Window  Help
ARERS (ve| i uaBRRSHA|THO| TR
a3 div.multy > p
border: solid

border-radius: H
background-color: lightgray;

style
article class='

By tea-time, however, the dose had been enough, and Mr. Bennet was glad t
P
P
Do you know, mama, that my uncle Philips talks of turning away Richard,
P
P
Lydia was bid by her two eldest sisters to hold her tongue: but Mr. Colli
P
P
"I have often cbserved how little young ladies are interested by
B
Then turning to Mr. Bennet, he offered himself as his antagonist at backg
P
h5:>Chaj hs.
P
Mr. Cellins was not a sensible man, and the deficiency of nature had been
B
diwv
88,9 ank
[ s Trpublic himibht michapter D% e e elond) - GV [F=ara

Open your CSS file or scroll to the
<style> block in your HTML file.

Type div.multi-column > element
{ to select anything with the class
under the parent selector.

Type column-span: all; to activate
the column-spanning property.

©@ © 0 0

Type }.

Fie Edit Tools fems  fuffers Window Help
ARERS (9@ i uaBRR/SHA|THO| TR
a3 div.multi mn > p

border: solid

border-radius: H
background-color: lightgray;

i hs
all;

div.s ti
column-span:

By tea-time, however, the doze had been enough, and Mr. Bennet was glad t

you know, mama, that my uncle Philips talks of turning away Richaed,
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Creating Boxes and Columns with CSS3

Eie  fdn

o Repeat step 5 with the Mozilla

Buffers  Wndow  Help

B BRaR s

[ e ot S e P e v ) - GV
Toali fywte
ARRL |9 @ i

HA TR TR

=T

and WebKit flexible box prefixes.

Insert any additional formatting
properties for the multi-
column class.

9]

Save your CSS file.

div.multi
border:
border-radius:
background-color

div.m

style
article class='

column=-span: all:

& margin:

T, B
solid &

: lightgray:

hs

9

eiterExcerpt from chapter 14 of Pride and Prejudice by Jane Austen-

cite

View your HTML file in a web
browser.

111

ot st chater 1654 Piide A Pragidice by (are Auster

In this example, the headings
span across the multi-column
layout.

The text after the second
column-span: all creates a
new multi-column layout.

[ Chapter 14

By tea-time. however, the dose
had been encugh, and hre
Bennet was glad to take his
‘Quest inta he dravang-room
Sgain, and when lea was ower,
ghad to imate him to read aoud
to the ladies. Mr. Collins resdhy
assented, and a book was
produced, but on beholding it
{for every thing announced it o
be from & circudebing hbrary),
Fie started back, and beoging
pardon, protested that e never
read novels. — Killy starad at
him, and Lydia exclaimed —
Other books were produsced,
and after some deliberation he
choss Fordyoe's Sermons.
Lydia gaped a5 he cpened the
weume, and before he had,
WLl very morolonous
solemrety, read three pages,

she irterrupled imwith,

Chapter 15
Tr. COINE was not & sensible )
man, and the deficiency of
riature had beer but btlle
assistad by aducation or
Society; the greatest part of his

Do wous know, mama, fhak my
wnche Philips talks of lrring
away Richard, and if he does,
Cotonel Forster will hire him
My aund tald me 5o hersell on
Saturday. | shall walk to
Maryton bo-mormoe o hear
more abot it and to ask when
Mr. Denrny comes back from
oty

i@ was bid by har two aldest
sisters to hokd her tongue; but
Mr. Colkins, much offendsed,

young ladies are interasted by
Dooks of @ serious stamg,
though writtan solety for their
benefit Il amazes me, |
confess; - for certainly. there
can be nothing o
advantageous to them as

acquaintance, The subjechion
i witich his father had broughl
Fiir L Fad givens him originaly
graat humiity of manner, but it
Wwas now 8 good deal

*1 have often obasrved how lithe

1 |instruction. But | will ne longer
i rtung my YoLeng Gousin

—
Than tumning to Mr. Eannat, e

offerad himeall as his
antagonist at backgammon, Mr
Bennat accepted the chalangs,
abaanving that ha actad vary
wisely in leaving the girs to
their o trifling amussmants
Mrs. Bannet and her daughters
apologised maost civilly for
Lydia's intermuption, and
prormsed that i should not
oECUr again, if he would
rasume his baok; but Mr
Collins, after assuring them that
he bore his young cousin na il
will, #nd should never resent
her behaviour as any affront,
saatad himsail al andther table
with Mr. Bernet, and prepared
for backgammen )

Catherine de Bourgh when the
bvng of Hurslord was vacant,
and the respact which he falt
fer har hagh rank and s
vanaration for her as his

that column-span can be only an all-or-nothing type
of property. This means that it can span the entire
multi-column width or none at all. Therefore, for

only two of three columns.

Up to this point, this chapter has discussed a
multi-column layout that may seem overkill for basic

columns, Which sets column-width and column-
count at once:

The current multi-column layout specification stipulates

website design. There is a shortcut property available,

columns:

-webkit-

example, it is impossible to configure an object to span
Depending on the amount of text contained within <div

div.multi-

column {
200px 3;
columns:

200px 3;

class='multi-column'>, this example will span

three columns, but only if the browser width is greater

than 3 x 200 px plus the column-gap. If it is less,
one or more columns will be removed, maintaining
the per-column width.
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You can use the number input type to restrict input fields

to numeric values only. Supported web browsers will

inhibit any nonnumeric data from being submitted. You

can set a minimum and maximum number range and an

interval. If a number is outside of the specified range or is

not divisible by the stepping value, it will be rejected with

a pop-up message.

<input type='number' name='field'
value="'number' min='number' max='number'
step="'number'>

The type="'number " attribute value activates the

number-specific input options of the user’s web browser, if

supported. Additional input element attributes, such as

name and value, have the same meaning and functionality

Create a Number Input Type

common in HTML forms. Any combination of the min,
max, and step attributes can be optionally applied. step
specifies the interval size of valid numbers, starting at 0,
unless min is specified.

When the number input type is activated, a pair of up and
down buttons will appear beside the input field.

The number input type feature is supported by all recent
releases of Chrome and Opera. For older and other web
browsers, the number input type falls back to a text input
type. For this reason, do not rely on the web browser

to error-correct your numeral form inputs! Proper error-
correction and validation must also occur on the server-side
CGI script that receives the submitted form.

o Open an HTML file and locate the <form>
tag group to which you want to add a
number input type.

2]

Type <input type="number’ name="field'".

Optionally, type value="number’ to assign
a default number value.

Optionally, type min="number
max="number’ step="number’ to specify

div:
" input-number .

article class="

foot

style:

form methods=" ' action i

Number: <input type-' ! names=' T values'5"

c

input type

form
article

html®™ 71L, 2

an allowable number range and stepping
period.

e Type >.

e Save your HTML file.
o Open your HTML file in a web browser.

The number input field appears.

o

Clicking either arrow button or using your
scroll wheel will increment and decrement
the number field.

automated

. Example
Optionally, type a number beyond the

range of the minimum or maximum and
submit the form.

A rejection message appears.

Note: The nonnumeric characters are

Description

Adationaly, the number Input type aiso glows you Lo sot 8 MEnimUm and Maamum number range, as well as an
interval. IT & number i5 outside of the specified rangs, or is not divisible by the stapping value, it will be rejected wilh an

Mumber: |13

Tutorials

Demos  Visual Blueprint™

id" value='number’
=! Steps’number >

orted wab browsers will inkibit
ch data as soon as it is typed by

PODLRTIRRSR0R

= | [ Submit

Value must be less than
or equal to 100,

automatically purged from numeric fields when
you submit the form.
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You can use the telephone input type to accept into an
input field telephone numbers and characters such

as +, -, and a space. When a web form requires a phone
number for an input field, it is relatively simple for desktop
users to simply type in a phone number, but on mobile
web browsers, there is no point in displaying a full-sized
virtual keyboard; instead, only a numeric keypad with the
telephone-related characters appears.

<input type='tel' name='field'
value="'telephone'>

The type="tel" attribute value activates the telephone-

specific input options of the user's web browser, if supported.

Additional input element attributes, such as name and
value, have the same meaning and functionality common in
HTML forms.

Because newer HTML5 desktop web browsers do not pay
special attention to the telephone input type itself, they

Create a Telephone Input Type

Creating HTML5 Form Inputs

treat it as a normal text input type, just like pre-HTML5
browsers. Therefore, it is relatively safe to deploy this

on your website today. No special sanitization or value
restriction is done by the browser, mobile or desktop —
meaning do not assume that the data entered by the user is
an actual phone number.

If you want to restrict the value to syntax that looks like

a phone number, see the section “Restrict Input Values
Using Pattern Matching” later in this chapter. Be careful
implementing this, as telephone number syntax varies
worldwide. However, if your form requires a North American
telephone number, adding the attribute pattern="'[0-9]
{3}-1[0-91{3}-[0-9]1{4}" is acceptable.

This feature is supported by all recent releases of i0S Safari
and the Android browser.

o Open an HTML file and locate the
<form> tag group to which you want
to add a telephone input type.

9 Type <input type="tel’ name="field".

Optionally, type value="telephone’ to
assign a default telephone number.

9 Type >.
e Save your HTML file.

9 Open your HTML file in a mobile web
browser.

G Touch the field to bring up the virtual
keyboard.

The keyboard appears like a
telephone keypad.

Note: When this input type is viewed on a
desktop browser, nothing special happens.

style
article class="
form method=" ' action='..

Telephone: <input type=' 't names '

input type

form
article
article
section

Carrier 7= 11:57 AM
e

P eT—
usars 1o simply type in a phona number, but
on maobile web browsers there ks no point in

dieplaying & full-sized virtual keyboard,
instead only & numeric keypad with the
telephane-related characters appears.

Example
Talaphona: [

=
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You can use the email input type to restrict input
fields to values formatted like email addresses only.
Supported web browsers will reject values that are not
formatted with an @ sign and a specific domain name with
a TLD (top-level domain), such as user@domain.com — or
to be precise, values that do not follow RFC5322. Note this
feature makes no effort to verify that the user owns the
email address provided or whether it is even real.
<input type='email' name='field'
value='email' multiple>
The type='email" attribute value activates the email-
specific input options of the user’s web browser. Additional
input element attributes, such as name and value, have
the same meaning and functionality common in HTML
forms. In addition, the optional multiple attribute can be

Create an Email Input Type

used to allow the user to insert multiple email addresses,
separated by a comma.

The email input type is executed differently on some
mobile web browsers, such as i0S Safari and Firefox Mobile.
These browsers display a keyboard optimized for entering
in email information, making it easier to access common
email-related characters, such as @ and “.com.” Note that
both browsers do not check for RFC5322 validation and may
allow any value to be submitted.

Email address validation is supported by all recent releases
of Chrome, Firefox, and Opera. For older and other web
browsers, the email input type falls back to a text input
type. For this reason, do not rely on the web browser to
error-correct your email form inputs! Proper error-correction
and validation must also occur on the server-side CGI script
that receives the submitted form.

o Open an HTML file and locate the
<form> tag group to which you
want to add an email input type.

e Type <input type="email’
name="field’.

Optionally, type value="email’ to
assign a default email value.

Optionally, type multiple.

style
article class=’ ’
form method action
input type=' nams:
input type

Email: ' value="" multiple:

form
article

gt Ermasl Type - HTML
e Type >. € C 2192163111

e Save your HTML file.
e Open your HTML file in a web

browser.
Synopsis
o Type -in an -invaljd ema-il address- <input type='emsil' name='field" value="emsil' multiple>
Description

o Submit the form.

A message appears, saying that
the address is formatted
incorrectly.

Note: Chrome does not permit additional
spacing around an email address. With
multiple, this includes spacing around
the comma. Firefox and Opera ignore
any additional spacing.

Home

Tutorials

Demos

Visual Blueprint™

Input Email Type

vonn| Please enter a comma-
| separated list of email
addresses.

sed, or whether itis even real If
ipt that receives this fisld value and actualiy

Submil
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You can use the URL input type, new in HTML5, to restrict
input fields to values formatted like an absolute HTTP or
HTTPS Internet address prefix. Supported web browsers will
reject values that are not formatted with a proper prefix, but
the address itself is not verified to determine whether it is real.

<input type='url' name='field' value='url'>

The type="url" attribute value activates the URL-specific
input options of the user’s web browser, if supported.
Additional input element attributes, such as name and
value, have the same meaning and functionality common
in HTML forms. If you assign value='url' to prepopulate
the input field, the URL should be formatted with a proper
prefix, such as http: //www.mydomain.com, but if not it
will still be inserted into the form. As such, unless the user
edits the value, the form input will be rejected.

Create a URL Input Type

Creating HTML5 Form Inputs

Additionally, the URL input type provides hints to some
mobile web browsers such as i0S Safari to display a keyboard
optimized for entering in URL information. This makes it
easier for the user to access common URL-related characters,
such as a period, /, and “.com.” Note that Mobile Safari

does not do the URL-formatting test and may allow any
information to be submitted.

This feature is supported by all recent releases of Chrome,
Firefox, Opera, and i0S Safari. For older and other web
browsers, the URL input type falls back to a text input
type. For this reason, do not rely on the web browser to
error-correct your URL form inputs! Proper error-correction
and validation must also occur on the server-side CGI script
that receives the submitted form.

o Open an HTML file and locate the
<form> tag group to which you want
to add a URL input type.

e Type <input type="url’ name="field".

Optionally, type value="url’ to assign
a default URL value.

article class

style

form method-" " act\n='..

URL: <input type=' ' name=" ' walue="'

input type

form
icle

4

&0,

16

Note: Even if you do not have a default
URL, setting value="http://" will
encourage users to type in the rest of the
address with the proper prefix.

© Type >

e Save your HTML file.

Input URL Type

<input type='url'
Description

05 Simulator  File Edit  Hardware  Window  Help

sanitize the URL, automatically re
line breaks and white-space fro
before it is submitted.

Example

name="field' value='u.

e Open your HTML file in a web browser.

0 Type an incomplete or badly formatted
URL.

o Submit the form.

A pop-up message appears, requesting
a valid URL address.

e Open your HTML file in a mobile
browser, such as i0S Safari. Touch in

‘ol can use v LRL inpul type, newon HTMLS, to restid
HTTPS Intarmet address Supported wab brovwsers will rajss
domesn name with & TLD, ke user@domain. com

URL: [ gt ]

Sorme wob browsers will even atempl bo sanitize the URL
from tfa v sfore it is submitied

_ =
lafwle[r|7|v[uli]o]e

a]s o]Flalnfs]x]L
2 Lxlelvisin i

URL: |htwpiy | Submit

Please enter a URL.

-----

the URL field.

The keyboard changes to display the
/, period, and “.com” keys.
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You can use the search input type, new in HTML5, to
create an input field designed to support a search
query. Supported web browsers will apply additional
user interface elements to make the query prompt more
functional:

<input type='search' name='field'

value="'query'>
The type='search' attribute value activates the
search-specific input options of the user’s web browser, if
supported. Additional input element attributes, such as
name and value, have the same meaning and functionality
common in HTML forms.

Create a Search Input Type

At a fundamental level, the search input type simply acts
like a text input type, except for some very minor user
interface changes. Specifically, in Chrome, an X appears to
the right of the text field; clicking it will clear the search
query. In addition, in Mac OS X Safari, the search field
appears rounded so that it is consistent with the user
interface of other Apple products, such as iTunes.

The search input type feature is supported by all recent
releases of Safari, Chrome, Firefox, and Opera. For older and
other web browsers, the search input type falls back to a
text input type.

o Open an HTML file and locate
the <form> tag group to which
you want to add a search input
type.

e Type <input type="search’
name="field’.

article class-’

form method
input type
input type
input type
input type

action="
name="
name="

" owalue=’

valua
name=" :
names= '
Search: ' value=""

type

Google ' name="'

input

input type='

form
article

article
section

1,14 4%

Optionally, type value="query’
to assign a default query value.

9 Type >.

0 Save your HTML file.
o Open your HTML file in a web

Home Tutorials Demos

Visual Blueprint™

Input Search Type

Synopsis
browser. : e
<input type='sesrch' name='field' values='guoery's
0 Start typing in a search query. Desenipton
ol Can use the search input typse, mew in HTMLS, to create an input fisid designed to support a search queny

In Chrome and Safari, an X
appears, allowing you to clear
your search field.

Note: Safari also rounds the edges of

Supported wab briowssrs

Google Search: | slashdot

Ry addilional usar interface slemants bo maks the query prompd more funclional

Example

* || Submit

Adarn WD anin)

input search fields.
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You can use the new required input attribute to force
the user to supply a value in any input field. Supported
web browsers will pop up a simple message saying that

the field is required if the user attempts to submit a blank
value:

<input ... required>

The required attribute, when applied to an input element,
activates the require-input feature in the user’s web
browser, if supported.

One unfortunate problem with the require-input feature

is that if multiple fields are required and missing a value,
only the first one will receive the pop-up notification error.
The user will need to correct the first problem and submit
the form again before being notified of the second error.

Require a Value in an Input Field

Creating HTML5 Form Inputs

To sidestep this issue, simply make it clear which fields
are actually required by labeling them in the HTML form
differently, as in the following:

First name (required): <input type='text'

name='firstname' required>
Last name (required): <input type='text'
name='lastname' required>

Address: <input type='text' name='address'>

The require-input feature is supported by all recent releases
of Chrome, Firefox, and Opera. For older and other web
browsers, the required attribute is ignored. For this
reason, do not rely on the web browser to error-correct your
required form inputs! Proper error-correction and validation
must also occur on the server-side CGI script that receives
the submitted form.

o Open an HTML file and locate
the <input> tag in which you
want to require a value.

o Type required as a new
attribute for the input
element.

article class='

style

form method-' ' action=’ ..

4

Required Input: <input type=’ " name=" " wvalue='"

input type

form
article

Note: You may use required="on';
however, the value itself is irrelevant.

© save the HTML file.
0 Open your HTML file in a web

A pop-up message appears over
the required field that was
ignored.

Input Required Attribute

browser. Synopele
. <input types'fext' nane='field’ value='defanit' reguireds‘on’s
e Click the Submit button, Description

ignoring the required field.

‘fou cén use the new required input stinbute to force the user to supply @ value on any input fieid, Supported web

browesrs will pop-up a simpss messags saying that fiald is required il the user attempls 10 submil a blank vaies
Example

Required Input: |

TRy
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| Submit

Please fill in this field.
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You can use the placeholder input attribute to

insert a one-line text string into any text-based input
field. When the form loads, supported web browsers will
display this string in the input area with gray text and
automatically clear it when the user attempts to type in

a value. This is useful to provide a subtle description or
formatting hints that the user is expected to follow in order
to submit your form:

<input type='text' . placeholder="'text'>

The type attribute can be a text-based input type, such
astext,telephone,url,email,andsearch.The
placeholder attribute value appears as gray text in
the input field itself, if supported. When the user clicks
in the field, the placeholder text disappears, allowing the
user to type.

Set a Placeholder for an Input Field

Because the placeholder text can be used to advise the user
how to format an input value, you may want to combine it
with the pattern attribute, described later in this chapter in
the section “Restrict Input Values Using Pattern Matching.”
This enables you to instruct the user how to format an answer
and provides a way to enforce correctly formatted answers.

For example, a company warranty form may require a 15-digit

product serial number like this:

Product Serial number (required):

<input type='text' name='serialnum'
placeholder='Enter all 15 digits’
pattern='[0-9]1{15}"' required='on'>

The placeholder feature is supported by all recent releases

of Safari, Chrome, Firefox, and Opera. For older and other

web browsers, the placeholder attribute is ignored, and

the text field is rendered empty.

o Open an HTML file and locate
the text-based <input> tag in
which you want to put a
placeholder.

o Type placeholder="text’ as a
new attribute for the input

e Full Name: <input typea="'
ihput type

article class-’

form method action='

name="f

element.
e Save the HTML file.

0 Open your HTML file in a web
browser.

Home Tutorials Demos Visual Blueprint™

Input Placeholder Attribute

The placeholder text appears in Synopsis
the form input ﬁel.d. cinput types'ftext' name='field’ value='defanit’ placeholders 'text >
Description

e Type something into the text
field.

The placeholder text disappears.

Full Name:

am Wil anlal

any text-based input
1 gy bed, and &
cripiion or form:

pts to fype in a

é

ilsalf accepls

Example

Subrral
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You can use the autofocus input attribute to
automatically move the user’s cursor, or insertion point,
directly to any input field as soon as the web page loads.
This is useful to direct the user to input fields that are
required to be populated early after the page loads, such as
a username field:

<input ... autofocus>

The autofocus attribute activates the auto-focus feature
in the user’s web browser, if supported. The attribute does
not require a value — in fact, its value can be anything;
the browser only looks for the attribute name to enable
the feature. This means that you could use the value on

if it makes better sense to you; however, even if you set
autofocus=off, it will still be enabled! The browser pays
no attention to this attribute’s value.

Auto-Focus on an Input Field

Creating HTML5 Form Inputs

The auto-focus feature is supported by all recent releases of
Safari, Chrome, Firefox, and Opera. For older and other web
browsers, the autofocus attribute is ignored. Fortunately,
this feature can easily be implemented using a little
fallback JavaScript with jQuery. For example, after you load
the jQuery library as described in Chapter 8, “Using jQuery
with HTML5,” the following code will auto-focus input
elements with the autofocus attribute defined, even if
the attribute is not natively understood:

<script type='text/javascript'>

S (function () {
$("input[autofocus] ") .focus () ;

o Open an HTML file and locate the
<input> tag on which you want to
auto-focus.

e Type autofocus as a new attribute for
the input element.

Note: Remember, the value itself is

)
</script>
style
article class='
form method=" T action='.
Input Text: <imput type-=' " name=’ ' value='" autofocus

input type:

irrelevant; you could use autofocus=on to
make the end result clear.

© save the HTML file.
e Open your HTML file in a web browser.

Home Tutorials Demos

Visual Blueprint™

Input Auto-focus Attribute

Synopsis
The text input element e e T e e e T T A e R
automatically has focus; the insertion DESENpton
point cursor flashes ready for input. T T S T B T S T T e S [E e S R e BT

Note: If multiple input elements are set to
auto-focus, in Firefox the first input receives
the focus and the cursor, but in Chrome,

Safari, and Opera, it is the last input. s naun

fiald ae soon &
early after the page kads, like a usemame fisld

Input Text: |

b page loads. T o direct the user o inpud fields hat are reguined bo be populated

Example

Submit

sbaninl
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You can use the autocomplete input attribute to Or set autocomplete='off' on individual input elements;

instruct the browser how it should remember the no values will be cached, nor will a pull-down list appear:
values in a form after it is submitted. When the form loads  _r ., . -
again, supported web browsers will present a pull-down list ~ <input type='text' ... autocomplete='off'>
showing all previous values after the user types the first </form>
character that matches a previously used value. This feature  There is a strange quirk here you should be aware of. If you
is enabled by default, but should be disabled for security leave auto-complete enabled on a form and then later decide
text fields, such as usernames and Q&A authentication. to disable it, you must actually deactivate the attribute on

the form and the input elements! autocomplete="'off"' on
the form will disable any new values from being cached, but
previously cached values will still appear in input element
<form ... autocomplete='off'> . .
. pull-down lists. If your website is not yet deployed, you only
<input type='text' ... > .
</ form> need to disable auto-complete on the form.

Disable Auto-Completion of Input Text
article classs' X
form method action=' i K
Input T input type=' name: '

o Open an HTML file and locate the <form>
iT|put type="* ' name="

You can disable it on your website by applying
autocomplete='off' to a form tag:

tag group in which you want to disable
auto-completion.

Note: Auto-complete is on by default on all
forms and text input types.

9 Type autocomplete="off’ within an = b S et
div

<input> tag to disable auto-completion 5 </hoty

. 1] html -
Only on thls element- "input-autocomplete-attribute . himl" T0L, 2751C written 70,1 Bot

Note: In this example, two input fields are
used, one with auto-completion enabled and «
one disabled.

o Save the HTML file.

upprorted wabs brin
are displaye

nare, or a mail b 58 ¢ ) . wames and Cuee shanbicatic
e Open your HTML file in a web browser. Example 9 ?

o Insert and submit text into the fields. it O i 2 O Sk

0 Reload the form.

0 Insert the beginning characters again.

fd' value='default’ autocomplete='off'>

A pull-down list appears of the completed
value only in the enabled field.

Optionally, in the code, type
autocomplete="off’ in the <form> tag to

disable auto-complete in the entire form. Input Text #1:(a Input Text #2; 2 Suomit |

No new auto-completion values will be
cached.
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he Google Chrome web browser supports a speech input
feature, which enables the user to transcribe voice data
into text input values. Although this is not currently a
part of any official HTML5 specification, you can add the
attribute x-webkit-speech to text-based form inputs to
activate it:

<input type='text' . x-webkit-speech>

Unlike what the name implies, this feature is not supported
by any other WebKit browsers.

The type attribute can be a text-based input type, such as
text, number, telephone, and search. This is limited
because x-webkit-speech is accessible only within
simple text or number attributes and will not work on the
URL, email, or date input type elements.

This feature is supported in Chrome 11 and later. All other
browsers simply ignore the special attribute, thus causing

Using Speech Input

Creating HTML5 Form Inputs

no compatibility issues if you add this feature to your
website.

The new Google Speech API actually performs the voice-to-
text conversion. This means that the speech input feature’s
algorithm and code is not found locally on the user's web
browser but is accessible only over the Internet and kept
proprietary by Google’s licensing and copyright.

In fact, as of August 2011, the Google Speech API is not
yet publicly documented. However, some enterprising users
have identified its interface code in Chrome and have
produced simple third-party programs to interact with it.

A useful blog post by Mike Pultz on March 2011, at
mikepultz.com/2011/03/accessing-google-speech-api{
chrome-ll], demonstrates a simple program that interfaces
with the API outside of Chrome, by uploading a FLAC sound
file to a Google web service.

o Open an HTML file and locate the
text-based <input> tag for which
you want to use speech input.

9 Type x-webkit-speech as a new
attribute for the input element.

© save the HTML file.

article class

style

form method-" " action='

Input Text #1: il
input type

input type=' name:

form

Adam McDaniel

e Open the HTML file in Chrome 11 or
later.

o Click the microphone icon.

Note: If you do not have a microphone
installed on your computer, an icon may
not appear.

0 Speak into your microphone. i i

The input monitor moves as the
microphone and browser records
your voice.

The Google Speech API will attempt
to convert your voice into text for

the input field.

Example

Input Text #1:

Example

Input Text #1: tecting 123

¥ | | Submil
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f you have a text input field that supports text input and
you want to provide a subtle list of suggested values,
you can create a drop-down list of suggestions that will
appear immediately under the form input as the user starts
typing.:
<input type='text'
<datalist id='listid'>
<option label='labell'
<option label='label2l'

list='listid'>

value="'valuel'>
value="'value2'>

</datalist>

The type attribute can be a text-based input type, such
as text, telephone, email, and search. In the input
element, add a new attribute, 1ist, and assign it an

identifier. The datalist element must have a matching
id attribute value, binding the datalist’s options to

Create a Drop-Down List for Text Input Suggestions

that input element. Within datalist, define a series of
option elements with 1label and value attributes; 1abel
will appear in the drop-down list, and value will be used
when the form is submitted.

When the drop-down list is rendered, the content that
appears depends on the browser. In Opera, both the 1abel
and value attributes appear on the list; in Firefox, only the
label attribute appears. As such, the text will be filtered on
both attributes in Opera and only on one in Firefox.

Other web browsers ignore the 1ist attribute and
<datalist> tag. The input element will act like a normal
text field. Therefore, implementing this feature today is
relatively safe; however, read the Extra for an important
footnote about Safari.

o Open an HTML file and locate the

[T irmt-ehatalict-puckrsers bl (g T Tt EFye a7 et el - GV
Fie  fdit Taols S

aex Buffer Window  Help

glioaRRaRLHLL| TR T R

text-based <input> tag to which you g aEe

want to add a suggestion list.

© Type list="listid".

: F T

drop-down list, only options matching the filter will be listed.
P

hd-Ex
style

article.exam

pla/hd

margin:

style

article class=’
form method action='

Input Text:

input type

input type=' ' names="

form
article

article

© Type <datalist id="listid">.

[T et ettt picermrs Tl + THER ot s oL Vgt 17y e ) - GV

Fie fdit Tools Syetex Buffers Window Help
ARRS (9@ i u@ RRRALSLA| TR T R
: 17 drop-down 1ist, only options matching the filter will be listed,
o Type </datalist>. . ;
hdrExample-/hd
Note: Multiple <input> tags can share the i e
same <datalist> tag group. e bt
style

Note: The <datalist> group can appear
anywhere within the body of your web page.
It does not need to reside within the <form>
tag group or near the targeted <input> tag.

4

article class=’

form method action='

Input Text:

input type=' ) names"
datalist id=' C 0

datalist

input type

form
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e Type <option label="label’
value="value’> to define a
single suggested input option.

©

Repeat step 5 for any additional
suggested text options.

Save the HTML file.
Open your HTML file in Opera.

000

Start typing text in a text input
field.

A drop-down list of suggested
text input values and labels
appears.

@ Click a suggestion to insert the
value in the input field.

Note: If you simply continue typing a

unique value, all suggested text

options will disappear.

@ Open your HTML file in Firefox.

@ Start typing text in a text input
field.

A drop-down list of suggested
text labels appears.

Creating HTML5 Form Inputs

56
57
58
59
60
61
62
63
64
65
66
57

<form method="get' action="../cgi/data-dumper.pl'>
Input Text: <input type='text' name='text-field' list=Tmylist'>
<datalist dd="mylist'>
& <option label='labell' wvalue='valuel'> M
<option label='labelZ' value:'valu92'>4
<option label='label3' wvalue='value3'>
<option label='labeld' wvalue='valusd'>

</datalist>
<input type=submit>

</ form>

m

Heme Tutorials Demas ual Blusprint™

Input Datalist Pull-down

Synopsis

cinpat type= ‘teat ' name~ ‘field " valus= 'defanlc’ lis

cdatalist id= *

coption labele “Jfahe! ' values ‘Fafus 3¢/optioms

crdatalist:

Description

crop-down

Example
Input Text: v=

T

1@ Input Dataist Pull-doven - HTMLS.arvay.org - Mazila Hiretox ERICEE]

Tnput Dvtabist Pull-dowes - HTMLS 3wy | o

o it/ 153,160,114/ -addamr
s

Input Datalist Pull-down

synopsis

o= ‘tear " nane~ ‘field' value~ ‘defenit’ limt= "J.
cdatalist Hiseid

e ST

r starts
fittar in tis
¢ will be fsted

after the <datalist> tag group!

<datalist id='listid'>

Safari versions prior to 5.1 may experience major
problems with the suggested drop-down list feature. The
browser will simply stop rendering any HTML content

This bug is caused by unclosed <option> tags found
within <datalist>. Simply closing the <option> tag
allows Safari to render the web page:

<option label='labell' value='valuel'></option>

<option label='label2' value='value2'></option>

</datalist>

Naturally, the actual drop-down list feature will still not
work, as Safari itself does not support it, but at least the
rest of the page will be rendered correctly. The HTML5
specification does not specify whether the <option> tag
requires a closing tag. Fortunately, the other browsers
that do support this feature will continue to work.
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You can use the pattern matching attribute, new in
HTMLS5, to restrict input fields to values that follow a
custom formatting pattern that you define. This is useful

if you need to ensure that the user submits correctly
formatted values; otherwise, the browser displays a message
to the user and stops the form submission process:

<input type='text' . pattern='pattern'

represents. It will be displayed to the user as a pop-up
bubble if the user’s value does not match pattern.

There is not enough space here to fully describe the
JavaScript pattern semantics, but there are some excellent
websites available. One such resource is the JavaScript
Programmer’s Guide to Regular Expressions,

fjavascriptkit.com /javatutors/redev.shtml. This tutorial covers

title='title'>
The type attribute can be a text-based input type, such as
text, number, telephone, and search. The pattern
variable represents a regular expression syntax that defines
the format of acceptable values that can be submitted by the
user. A regular expression allows you to restrict values to very
specific, finely tuned formats. Because different programming
languages have different regular expression syntaxes, HTML5
follows the JavaScript pattern syntax. The title variable
is a plain-text explanation of what the regular expression

JavaScript declarations, patterns, flags, and methods; note
that only the patterns’ syntax applies to this HTML5 feature.

Input pattern matching is supported by all recent releases
of Chrome, Firefox, and Opera. For older and other web
browsers, the pattern attribute is simply ignored. For this
reason, do not rely on the web browser to error-correct
your restricted form inputs! Proper error-correction and
validation must also occur on the server-side CGI script that
receives the submitted form.

Restrict Input Values Using Pattern Matching

o Open an HTML file and locate
the text-based <input> tag for
which you want to restrict
input.

0 Type pattern="pattern’ to
define a restrictive reqular

style
article class
form method

expression pattern.

Note: In this example, the pattern

used, [A-7]{3}, represents exactly
three characters, suitable for an IS0
3166-1 three-character country code.

e Save your HTML file.

e Open your HTML file in a web
browser.

o can use
formatting pa

o Insert an incorrect value in the
restricted text field.

@ submit the form.

Example
Country

2011 Adam MeDaniel

The form submission is aborted.

A pop-up appears, displaying a
generic text message requesting
the required format.

ctharwise dis

Home Tutorials Demos Visual Blueprint™

Input Pattern Attribute

Synopsis

<dnput type='text'

name="fileld' value="default' pattezn= 'zegex’' title='text':

Description

(7]

alioes thial follow 8 custom
ubmits correctly formattad values,

matching atirbube, newin HTMLS, to restrict input

efine. This is
message to the user and

play a

Submit

Code (3 characters only): Canads

Please match the format
regquested.
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. iz i GVIM [= o =S
o Return to your HTML file. e ———
aERE e el BBRRR(SSAITERAQ? 2
. o 32 <h4>Synopsis</hd> i
e Type title="title’ to supply a o nepeepsE
. . 34 <pre><code class="html'=&lt;input type='text' name='field' value='default' <spa
S1mple eXplanat]On Of the n class=boldrpattern="regex" title='text'</span-</brigt;</code></pre>
35 <hd>Description</hd>
pattern. ™ o prion
37 You can use the pattern matching attribute, new in HTML5, to
3 38 restrict input fields to values that follow a custom formattin
e SaVe your HTML ﬁl-e' 39 pattern youpdefine. This is useful if you need to ensure that Ehe
40 user submits correctly formatted values, otherwise display a
41 message to the user and stop the form submission process. ]
42 </p>
43 <h4>Example</hd>
44 <style>
45 article.example { =
46 margin: 20px;
47 T
48 </style>
43 <article class='example'> L
50 <form method="get' action='../cgi/data-dumper.pl'>
51
52 Country Code (3 characters only):
53 <input type='text' name='text-field' pattern='[A-Z]{3}"
54 &title:'use only three upper-case characters, i.e., USA, RUS, CAN, etc.'>
55 <input type=submit>
e
57 </ Eorm>
58 </article>
59 </article>
60 </section> -

55,30 83%

@ Reload your HTML file in a
browser.

Home Tutorials Demos Visual Blueprint™

@ Again, insert an incorrect value

in the restricted text field.
@ Submit the form. o,

<input type='text' name='field' value="default' patterns='regex' title= 'text':

The form submission is stopped. Degeription

‘fou can use the p2

A pop-up appears, displaying the Swalse tape
text from the title attribute. Example
Country Code (3 characters only): Canads Submit, |

Please match the format
requesied.

Use only three upper-case
characters, i.e., USA RUS,
CAN, ete,

Be careful about mixing the pattern attribute with input types other than text in Opera: Although Opera 11 will
honor type='text' pattern='pattern' attributes, using type='tel' pattern='pattern' to enforce a
specific telephone number format will cause the pattern-matching validation to be ignored! This is because Opera
supports pattern matching only on free-text fields, whereas other browsers support it on restricted text fields as well.

In addition, the browsers that do not support the pattern attribute, such as Internet Explorer and Safari, do
understand the tit1e attribute. This will allow your
plain-text explanation of the regular expression to
appear in a subtle pop-up message when the users
hover their mouse cursor over the input field.

B L« il
OHIY)' g;iﬂonlythree upper-case characters, i.e, USA, RUS,
| etc.
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You can use the date input type, new in HTML5, to restrict
input fields to values formatted like a date string:

<input type='date' name='field' value='date'>

The type='date" attribute value activates the date-specific
input options of the user's web browser, if supported. If you
assign value='date’ to prepopulate the input field, the
date format should match the yyyy-mm-dd format.

Other date-related input types are also available in HTML5:
month, week, time, datetime, and datetime-local.
The type='month' and type="'week' input types are
similar to type="'date’ in idea, except that they follow a
yyyy-mm and yyyy-www format. To clarify, the week syntax
is four year digits, followed by a literal w and then two
week digits, such as 2011-w24.

Create a Date Input Type

Time can also be represented here and optionally appended
to date. The time follows the 24-hour format hh:mm: ss.
mmm. When accepted for input here, the user may
optionally omit the lesser time units, such as seconds and
milliseconds, and only specify a time like 13:54.

The date input type feature is supported by all recent
releases of Safari, Chrome, and Opera. However, as of
Chrome 13 and Safari 5.1, support for the date input type is
very weak. Opera provides the best level of support today.
For all older and other web browsers, the date input type
falls back to a text input type.

Because not many browsers support the date input type,
there are several third-party JavaScript fallbacks that

can easily be employed. jQuery UI provides a Datepicker
function that can be used as a fallback; you can download
it from http://jqueryui.com/demos/datepicket.

Use the HTML5 Date Input Type S e _
@ Open an HTML file and locate the o e A
<form> tag group to which you Cinput typeccuin o
want to add a date input type. form
article
e Type <input type="date’
name="field'>. 2126¢ written
Optionally, type value="date’ to [
assign a default date value.
e Save your HTML file. °
= AL 5.4 OR
@ Open your HTML file in Opera. 4
. oo e
© Cclick the date field. G “synopsis S
LU iad) 4 June » | 2011 <input types‘date’ names='field' value='yyyy-m
The date pop-up appears. T ] Mon Tue wed Thu Fri Sal Sun Description
ascﬂ oo 1 B 3 4 S ou can use the date input lype, new in HTMLS, 1o restrict
G Click a date or the Today button to Youed ° T 0 % 13& . T
fill in the date input field. datsol 20 21 2 2 26 25 2 [
:if:‘;; 27 28 29 30 2 Example
o Open your HTML file in Chrome. $ JE § &8 Dt T Ve
Em Tndny 8. [2011-06-10 $ Subrmit
0 Click the up arrow. Date: <17 Submit
The date is increased one day from
today.
| of .q‘v [N &V--wmr.'a._: g
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Use a Date Input Fallback Script

9]

@

0 660 6

®

Import the jQuery UI library,
including its CSS and JavaScript
code.

Type $(function() {

$ (“#datepicker”).datepicker()
} ); to initialize the Datepicker
in JavaScript.

Type id="datepicker’ on the
date input element to identify
it for the jQuery UI.

Save your HTML file.

Open your HTML file in Chrome
or Firefox.

Click the date field.

The jQuery UI Datepicker
appears.

Select a date.

The selected date is written to
the date field.

Creating HTML5 Form Inputs

46
a7
43
43
50
51
52
53
54
55
56
57
58
53
60
6l
62
63

i
</style>
<link rel="stylesheet’™ type='text/css'
href='../jquery-ui/css/ui-lightness/jquery-ui-1.8.13.custom.css">
<seript sre='../jquery-ui/is/jquery-1.5.1.min.Js'></seript>
<script sre='../jquery-ui/js/jguery-ui-1.8.13.custom.min.js’'></script>
<seript>

(10

</script>
<article class="example'>
<form method="get' action="../cqgi/data-dumper.pl’>

Date: <input type='date' name='date-field' id:'dateplcker'>¢
<input type=submit>

</ form>

¢ 3 C O 11 b i t-dat 1

Home Tutorials Demos Visual Blueprint™

Input Date Type

Synopsis

<input type='date' name='Ffield" value='yyyiy-mm-dd's
Description
‘ow can whe e date inpd type, new in HTMLS, o resh elds 1o values formatted ke & date or bme string
Supported web crs wall regect valuas that do not confarm 1o the yiyy-mm-dd format
Example
Date: | H| [Submit

Su Mo Tu We Th Fr Sa

12, 13 14 15, 16 17| 18
19 20; 21 22, 23 24 125

6. 27 18 2% 30

When you select a jQuery UI Datepicker date, the format is dd/mm/yy, which conflicts with the HTML5 format. To
standardize this, add the following line after ¢ ("#datepicker") .datepicker():

S ("#datepicker") .datepicker ("option", "dateFormat", "yy-mm-dd") ;

<script>
$ (function() {

if ( ! Modernizr.inputtypes.date )
S ("#datepicker") .datepicker () ;

)
</script>

Note, in the jQuery UI, yy expands the year in four digits.

After you have a working native HTML5 date picker and a working JavaScript date picker as a fallback, you will
need to inhibit the JavaScript fallback if the HTML5 method is properly supported; otherwise, the UI layouts can
conflict with each other!

To solve this problem, you can use a JavaScript library called Modernizr, downloadable from lwww.modernizr.com.
This library can detect whether individual features are supported and allow for a fallback process to execute.

Ensure that the jQuery, jQuery UI, and Modernizr libraries are all imported, as described in Chapter 8.
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You can use the range input type, new in HTML5, to
create a sliding input field. Supported web browsers will
display a slider bar and a thumb piece that can be moved
left and right. The value of the input element changes
depending on the position of the thumb piece:
<input type='range' name='field'
value='number' min='number' max='number'
step="'number'>
Because the range input type is effectively a slider version
of the number input type, it also supports the same optional
min, max, and step attributes. If absent, min defaults to 0,
max is 100, and step is 1. The value attribute automatically
defaults to one-half of max minus min, or 50.

Create a Range Input Type

In WebKit browsers, you can customize the slider CSS itself.
This is done by disabling the -webkit-appearance
property and then applying your own CSS declarations to
the input element directly:
input [type='range'] {
-webkit-appearance:
property: value;

none;

}

To modify the movable thumb piece, duplicate this format
and append : : -webkit-slider-thumb to the selector.

The range input type feature is supported by all recent
releases of Safari, Chrome, and Opera. For older and other web
browsers, the range input type falls back to a text input type.

o Open an HTML file and locate a

[ rt-s g b (2 s, ot T e Bt T el ] - GV
Eie Edit Tools femss

uffers Windew  Help

: SERE | vw i ud|BRRSLEI TR TR
<form> tag group to which you want S i AL IR L
to add a range input type. it il
pre c'.od.c class=" "rsltiinput type='range' name="field alue="number
min="nu ! "number' step="number'sgt;</codex</pre

Type <input type="range’
name="field’.

Optionally, type value="number to
assign a default number value.

Optionally, type min="number
max="number’ to assign allowable
minimum and maximum number

Note: If undefined, min is 0, max is 100,
step is 1, and value is 50% of the range.

footer

style
article classg

section

ers will dis
left and rig
g on the position o

Val.UES form method="
Range: <inmput type=' ' name=" ' value="' *50°
Optionally, type step="number’ to input tyne
assign a number interval rate. ot
article

() bnpst Ramge Ty« HTML

€30

e Type >.

0 Save your HTML file.
e Open your HTML file in a web browser.

The range input element appears.

Synopsis

Note: The slider UI changes depending on
the operating system and web browser the
page is loaded under.

‘ol can uss

Example

Range:
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Description

slider bar and a thumb-piace thaf can be moved left and right. The value of the input elsment changes depanding on
ther posibion of the thumb peece on tha shider bar
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G Open your CSS file or scroll to the I iLL:]- -Ab ~—

QRRPE |9 @| L

<style> block in your HTML file.

o Type input[type="range’] {
-webkit-appearance: none;
property: value; ... } to
customize the slider bar in
WebKit browsers.

0 Type input[type="range’]::-
webkit-slider-thumb { -webkit-
appearance: none; property:
value; ... } to customize the

BEBaR&HSA THO(TR
mple</hd

Appearance: none;

k salid
border-radius: H
height: :

background-image: -webkit-linear-gradient(top,
)i

tit-zlider-thumb

bord soli

border-radius:
height: H
width: B

background-image: -webkit-linsar-gradient{top left,

style:

slider thumb piece in WebKit

browsers. Dyt o e FT

Save your CSS file.

Reload your HTML file in Chrome
or Safari.

60

The range input element
appears, with the custom CSS
layout.

Note: Some browsers, such as Firefox,
do not understand the webkit
property names but will understand
your CSS selector in step 7. Because
Firefox will fall back to a text input

) 192168111

w

Home Tutorials Demos Visual Blueprint™

Input Range Type

Synopsis

<dngut ty) ¢! name='field" walu b
mine’ ' max='number’ steps’num
Description
Yols Gan uss the rangs input bype. new in HTMLS, to create a sliding input fisld. Supparted web browsers will display a

slider bar and a thumb-plece that can be moved left and nght. The value of the input sement changes depending on
the position of the thumb piece on the slider bar

Example
Range: | ) [ Submit

#5011 Adam Msbanial

type, it will also apply the non-webkit
(SS properties!

tag group after the slider UI display.
TYPE THIS

Ensure that the jQuery library is imported, as
described in Chapter 8.

<input type='range' id='rangel'><output
id='rangel'></output>
<script>
$ ("input#rangel") .change (function () {
$ ("output#rangel") .html ( $(this).val() );
B) e

</script>

You may find it useful to display actual number values beside the range slider. This can easily be accomplished with
jQuery code that listens for changes on the input element, reads the current value, and inserts it in an <output>

RESULT

The current value is displayed in the output
element immediately after the range slider. It
updates as the user moves the slider left and right.

Note that the CSS ID rangel was used to link
the input and output elements in jQuery. If you
have multiple input range elements on the same
page, pair each with its own output element
through a unique identifier they can share.
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You can use the color input type, new in HTML5, to
display a color selection input field on supported web
browsers. The actual color selection user interface differs
between web browsers, but the idea is to allow the user to
visually select a color via a color wheel or square and then
translate that value into a standard HTML color code:
field'

<input type='color' name='

value='color'>
The type='color"' attribute value activates the search-
specific input options of the user’s web browser, if
supported. Additional input element attributes, such as
name and value, have the same meaning and functionality
common in HTML forms. If you assign value='color' to

Create a Color Input Type

prepopulate the input field, the color should be in #rrggbb
hexadecimal color format.

Because not many browsers support the color input type,
there are several third-party JavaScript fallbacks that can
easily be employed. One of these is a jQuery plug-in called
ColorPicker, available at Wwww.eyecon.ro/colorpicker/.

The color input type feature is supported only by recent
releases of Opera. For older and other web browsers, the
color input type falls back to a text input type. For this
reason, do not rely on the web browser to error-correct your
color form inputs! Proper error-correction and validation
must also occur on the server-side CGI script that receives
the submitted form.

=

Use the HTML5 Color Input Type

o Open an HTML file and locate the
<form> tag group to which you
want to add a color input type.

ar

9 Type <input type="color
name="field">.

tyle

ticle class :

form method-" * actionVP.

Color: <input type=’ * name=’
input type £

form

rticle

Optionally, type value="#rrggbb’ R 7 o e = LD B e
to assign a default color value. = * = = 0 dil -
Tutorials Demos  Visual Blueprint™
9 Save your HTML file. .
o Open your HTML file in Opera. ; Rt Coor Tyxio
o Click the color input field. ° smrsth,, e Fee
Description

A basic color selector appears.

Optionally, click a basic color to
update the input field.

G Click the Other button.

A more complex color selector
appears.

0 Click a color.

© click ok.

[ o}

e v B

vnu 2n U =.9 the mlnr gt hrp» ne i r\HI"-II’ to cisplay & color selection ing

i on supponted wab bBrowsers. The
& USEr B0 visually salact a

e
= color code

mummEni §| &
EEEE 1§
EEE 0
EEREETT
EEEEEN
INEEEE

al |
113
11
1]
.
171

su 0
Cobatiokd | 0

Y
2

|

i

ek 3 Costomn Cikens

L irw (L)

The selected color is displayed in
the color field.
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Use a Color Input Fallback Script
0 Import the jQuery Library.

Note: See Chapter 8 for more information on
JQuery.

@ Import the ColorPicker plug-in library.

@ Type $(function() { $(“#colorpicker”).
ColorPicker( { ... } ); to initialize the
ColorPicker plug-in in JavaScript.

@ Type id="colorpicker’ on the date input
element to identify it for the jQuery UI.

Save your HTML file.

Open your HTML file in Chrome or
Firefox.

Click the color field.
The jQuery UI ColorPicker appears.

Select a color.

©60,6 606

Click the Close button.

The selected color’s value is written to
the text field.

Creating HTML5 Form Inputs

49
50
51
52
53
54
55
56
57
58
59
&0
61
62
63
64
65
33
67
68
69
70
71
72
3

</style>
& <script sre='../jquery-1.5.1.7s'></script>
<link rel="stylesheet" media="screen" type="text/css"

> I

href="../colorpicker/css/colorpicker.css™> @
<script sre='../colorpicker/js/colorpicker.is'></script>

<script>

</seript>
<article class="example'>
<form method="get' action="../cgi/data-dumper.pl'>

Color: <input type='color' name='color-field' id='colorpicker's>

Home Tutorials Demos Visual Blueprint™

Input Color Type
Synapsis
<input type='color' name='field' value='grrggbb'>
Description
You can use st typse, nesw in HTMLS, 1o display @ color selecton inpet fiald on supported web browsers.

ar mlerface diffars batween web browsers but the idea is o alow B af 10 visually

@meel or square, and then trenslate that value into a standand HTML cok

Color: Submit

The actual
salect 8 color

Example

conflict with each other!

TYPE THIS

<script>
S (function() {

}
1)
</script>

After you have a working native HTML5 color picker and a working jQuery color picker as a fallback, you will need
to inhibit the JavaScript fallback if the HTML5 method is properly supported; otherwise, the UI layouts can

To solve this problem, you can use a JavaScript library called Modernizr, downloadable from www.modernizr.con.
This library can detect whether individual features are supported and allow for a fallback process to execute.

Ensure that the Modernizr library source is imported.

if ( ! Modernizr.inputtypes.color )
// Initialize ColorPicker plug-in
// as described in step 12.

RESULT

Modernizr detects whether the
color input type is supported by
the user’s web browser. If it is
not, the jQuery ColorPicker
plug-in is allowed to initialize.
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n HTML 4.01 and earlier, all input elements needed to
be within a form element group. In HTML5, it is now
possible to store these input elements outside of the form
group, provided that you specify a form attribute in the

input element to link the two together:

<form ... id='formid'>
</form>
<input ... name='inputl' form='formid'>

The same formid value must be applied to the id attribute
on the form element and the form attribute on the input
element.

Note that an input element that appears within a form
block may also be assigned to a different form using this
method. So, why exactly was the external input elements
feature added to HTML5? The short answer is obvious:

Link an Input Field to a Specific Form

so that form input elements no longer needed to reside
within the form tag group. But when would that happen?

If you are working on a web page that needs to generate
fields dynamically in JavaScript, you may encounter a
situation in which form input elements appearing “over
here” need to supply data to a form that begins “over
there,” and vice versa. With this feature, you can be sure
you do not create any orphaned input elements.

The linked input field feature is supported by all recent
releases of Chrome, Firefox, and Opera. For older and other
web browsers, the external input elements will be ignored,
which could significantly break form functionality until
these browsers are updated. Because support is not widely
available and no proper fallback can be easily implemented,
be careful if choosing to implement this feature.

o Open an HTML file and locate
the <form> tag group to which
you want to add a linked input
field.

© Type id="formid".

style:
article class='

\

form method
Text W#l:

action="

input types’ ! name-’

input type
form

e Create a form input element

[ T

Fée fdit Tools Senm Buffers Window Help

T

B BERRSLA TR TR

outside of the <form> block.

e Type form="formid’ to link this
input element to the form
block.

o Save your HTML file.

QRRE | 9@ L

ar

Text #2:

2/ hid

margin:

style

ticle class
form method action='

Text #1: <input type-’ ?name J

input type
form
' name="

input type=' 1
50,17 87%
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o Open your HTML file in a web browser.

The external input element appears
normally.

o Interact with the input elements.
e Click the Submit button.

Input Linked Form

Creating HTML5 Form Inputs

Home Tutorials Demos Visual Blueprint™

Synopsis

<foxm method=
</form>
cinput types'

Description

In HTML 4.01 and eariier, all Input slements needad to be vathin a form alemaent groug. In HTMLES, It 15 now possible to
stora these inpul slaments oulsides of the form group, provided that vou specify 3 form attributs in the nput skesmant to

bk the two togather
Example

Teo #1: 1
Tendt #2: o

id='formid >

"vaine' formm 'formid'>

| Submit

The normal input element’s value
appears.

Note: The CGI script in this example simply
dumps the CGI object received using Perl’s
Data: : Dumper module.

The linked input element’s value
appears.

SVARL = blama( |

11

".paraneters’ = [

rtapt wvalus 1°

element will not be sent to the CGI script.

text-field2™ => |
. *test value 2°
Note: If you perform this test on a browser that rescape’ => 3
does not support linked input elements, such
as Internet Explorer or Safari, the second linked
It is possible to share input elements in different pyr—
forms. In the following example, you can pull DS

unassociated text inputs directly into a form being
submitted with jQuery.

Text: <input type='text' name='text'
id='shared'>

<form ...

Text (myforml): <input type='text'
name="'text-forml'>

id='"myforml'>

<input type=submit>

</form>
<form ... id='myform2'>
Text (myform2): <input type='text'

name="'text-form2'>
<input type=submit>

S('form') .submit (function () {
var form = this;
S ('input#shared') .each(function () {
S (this) .clone () .appendTo (form) ;
W) 5
1)
</script>

This example has the added benefit of being backward
compatible with pre-HTML5 web browsers and HTML5
browsers that do not support the linked-input field
feature.
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[though it is not a part of any W3C or WHATWG specification, jQuery performs an important role as a contributor to
HTML5's adoption: It makes common and complex JavaScript tasks much easier to implement. By simplifying large
portions of code into two or three lines, jQuery automates some of the little tricks and quirks required to execute complex

tasks across most common web browsers.

jQuery provides the fastest, easiest, and most efficient way to produce a sexy HTML5 experience. Think of it like this:
jQuery is to HTML5 as the automatic transmission is to a freeway.

Some argue that although jQuery helps you implement JavaScript, it does not help you learn it. Such is the case if you
encounter a problem that is not handled by jQuery; you are stuck, whereas a true JavaScript hacker would have no trouble
coding a solution. This is completely true. In fact, the “language shortcuts” jQuery uses seem very un-JavaScript-like, even
to mid-level JavaScript developers, which actually hinders its adoption!

Although this book does not focus on JavaScript directly, this chapter does introduce you to a few of these language
shortcuts and shows you how they can play an important role in the HTML5 world. In order for you to proceed, it is
assumed that you have at least a moderate knowledge of JavaScript, just as you should already have with HTML 4.01.

Loading jQuery

To use jQuery, you can either download and install the
JavaScript library or use a link to a hosted copy.

Download and Install

Download the latest version of jQuery from the jQuery Project,
ww.jquery.com, and save the library alongside your HTML files

on your web server. If you cannot download it, you may link to
an externally hosted copy. You have the option of selecting the
development format or the minimized production format. See
the section “Download jQuery” for more information.

jQuery Library

jQuery is fairly specific about when and how its functionality
can be executed. For the most part, all you need to remember is
the jQuery global function and the document-ready setup
process.

The jQuery Global Function

jQuery provides a global function with a very unorthodox name,
$ — just a dollar sign. This is automatically used as a shortcut
to provide easy access to the jouery () global function.

The Document-Ready Setup

Before you can execute any jQuery function or method, one of
two things must happen in each web page: Your jQuery code
must be defined after all HTML code that it will manage, or you
must delay the execution of your jQuery code until after the
document has finished loading.

The latter is preferred because this makes the placement of
your code independent of the HTML. The document-ready
method calls a function when the document is finished loading;
therefore, all your jQuery-specific code runs inside of this
handler function:

$ (document) . ready (function () {
1)

Because this document-ready code is rather long and very
common, you can use a shortcut:

$ (function () {

};
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Note that you do not need an individual $ (function() {..

Using jQuery with HTML5

.}) ; wrapper for each jQuery call, but you do need at least one to

house every jQuery call that is executed after the page loads. Local functions are exempt, as long as they are called from

somewhere within this document-ready block.

If you happen to forget this wrapper and your jQuery and JavaScript code is defined prior to the HTML it is manipulating, jQuery

simply will not run!

Select HTML Elements

jQuery is designed to let you select the HTML element or
elements that you are interested in and then execute a method
on them to manipulate them. The selection process uses a
syntax very similar to CSS.

CSS-Style Selectors

jQuery uses selectors that closely follow CSS. The method that
follows will be applied to all matching HTML elements:

S('p') .method() ;
$('div.classname') .method() ;
S ('section#idname') .method() ;
$(

input [attr=value] ') .method() ;

There is a subset of non-CSS-style pseudo-class selectors
available, such as $ (' :checkbox'), $ (' :button'), and

$(':contains () '), which are not valid in CSS3 but are

valid within jQuery.

Object Selectors

Some methods require that you select the entire document or
window object in order to proceed. You can do so by specifying
the object variable in the selector function and then calling
your method:

$ (document) .method() ;
S (window) .method() ;
S (this) .method() ;

The $ (this) object selector is unique as it is only applicable
inside a function handle of another method. Effectively,

$ (this) is a shortcut to the parent object that triggered the
original selector match.

Applying jQuery Methods

After you have a $ (selector) established, you can begin
calling jQuery methods.

Calling Methods

jQuery has methods that enable you to manipulate the DOM of
all HTML elements that match $ (selector). For example, you
can add a CSS class, manipulate HTML element attributes,
change entire HTML blocks, and even make an HTML block

dynamically disappear with an animation:
selector) .addClass (classname) ;
selector) .attr (key,
.html (code) ;

.hide() ;

)
) value) ;
selector)
)

selector

Other methods register for action events and define handler
functions when the action is performed by the user on the
selector defined.

Chaining Methods

Most jQuery methods actually return a jQuery object of the
same type as the original $ (selector). This means that you
can chain multiple methods together in a single command with
a single selector:

S (selector) .methodl () .method2 () .method3 () ;

Note that depending on the method used, the contents of the
jQuery object may be slightly different than the original
selector. This is true for methods that manipulate the selected
object list itself:

$ ('input:checkbox') .css ('background-color', 'red').

find(':checked') .css('color', 'green');

In this example, all input check boxes are selected, and a
background-color: red (SS declaration is applied to
them. Then, of those that were modified, £ind () filters out
the ones that are checked from the initial selector, allowing
css () toset color: green only to them.
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In order to use jQuery on your website, you can download
it from its home page at or use a CDN
(content delivery network) hosted copy of the software. The
CDN method is described on the next page and does not
require you to download anything.

If you prefer to have a local copy, you can proceed with the
procedure described here.

jQuery is available for download in two release formats: a
minimized production format and an full-sized development
format. The production format is useful if you have used
jQuery before or are more interested in speed and efficiently
loading the library on a production website.

The examples in this book use the development format because
this version is most useful for understanding how jQuery works,
especially later on when you use the Chrome Inspector.

The download process itself is not like a typical program
that you download online. Instead, the jQuery source is

Download jQuery

displayed right in the web browser; you need to save the
page as a file on your hard drive and then transfer that file
to your web server. After it is downloaded, you can load
jquery.js into your website.

jQuery also provides hundreds of third-party plug-in libraries
that allow for specialized functionality. These plug-ins are
available at the jQuery Project Plug-ins page
fquery.con], and they follow the same basic download and

install process described here and in the following section.

Although most of these third-party plug-ins are simple
hacks, some have grown into standalone projects
themselves, such as jQuery UI. Available at
Eon, this plug-in extends jQuery by adding in themes,
widgets, and even more effect animations. Note that jQuery
UI's download process is different from jQuery itself: You
download a Zip archive that contains the JavaScript library,
(SS library, and supporting documentation and examples.

o In a web browser, go to the
jQuery Project page at

o Click Development.

Note: When you are ready to deploy
JjQuery on your live website, download
the Production version.

9 Click Download jQuery.

The literal jQuery source appears
in your web browser.

e Right-click anywhere on the
page.
e Click Save As.

o Select your website directory.

0 Click Save.

GRAB THE LATEST YERSION!

jQuery is now downloaded and
ready for you to load into your
website.
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As mentioned earlier, if you choose to download the
jQuery source code, after that, the next step is to

load jquery.js into your website. If you choose to forgo
downloading and use a CDN, you still need to load the jQuery
source code into your website, but from the CDN's URL.

Regardless of method, the syntax to load jquery-version.js

into your HTML code’s <head> block is the same:

<script type='text/javascript'
src='jquery-version.js'></script>

To find a list of CDN-hosted jQuery servers, go to the jQuery

Project page at http://docs.jquery.com/Downloadin

fQuery#CDN Hosted jQuery. The example below uses the

code.jquery.com host, which is provided by Media Temple.

Other versions available are hosted by Google and Microsoft.

Load jQuery

Using jQuery with HTML5

So, how do you decide which method to use? Ultimately, if
you have web server-hosting capabilities and the ability to
upload files or are developing on your own local web server,
download your own local copy. If you a producing a website
that is accessible only through an online HTML editor, you
will need to use the CDN copy.

Do not use the CDN method for a large-scale production
website; it may slow down web page load times
unnecessarily, as now you are dependent on the response
time of a third party.

Do not forget, you can always switch back and forth if your
needs ever change; simply delete the existing <script
src='jquery.js'></script> code and repeat steps 1
to 4 below, based on your current requirements.

[

\pubibe_}

From a Downloaded Copy

Fhe fdt Teels Sytax Bullers Windew Help

| B8

o Download jQuery.
e Open an HTML file in a text editor.

head
title

9 Type <script type="text/javascript’
src="jquery-version.js'></script>
into the <head> group.

script
script

Note: For the Production version, use

jQuery-version.min.Jjs. script

head

ARRE |9 8|4

ntmi>

base href='

link rel-"
link rel="
link rel="
meta name- '
meta content='

type=’
type='

script
script
href="
" type='t
Y typest
' content=’

' media=' ' href="'

media="'

' http-aguiv="'

type=' 1{)#</seript

e Save your HTML file.
jQuery is ready to use.

Note: Stop here. There is no need to load
JjQuery over CDN if you load it locally.

From a CDN

o Go to http://docs.jquery.com/
Downloading_jQuery#CDN_Hosted |

TOOLRDX

ABOUT SQUERY

CDN HOSTED JQUERY
& numEsr of Lirge enterprives provide hosted copies of jduery on existing LN & retwerks that ars
Selow are links to the CON-hosted coples of {Gsery that yoa may hottink to

Dpen ink in new tab

Save link as-.

Tnspeet eleerient

@ aitaified version

145 % Source version

[Quer}.

e Right-click the CDN that you want.
9 Click Copy Link Address.

e Open an HTML file in a text editor.

soript type-’
link rel

soript.
href:

@ Paste the CDN URL within <script
type="text/javascript’ src="URL'>
</script> into the <head> group.

G Save your HTML file.
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fter jQuery is loaded, you can execute any jQuery

methods using the following syntax within a <script
type='text/javascript'> tag group:
<script type='text/javascript'>

$ (selector) .method(params) ;

</script>
The dollar sign is a special function exported by the jQuery
library; you use it to specify a CSS-style selector that
identifies an HTML object or objects. .method (params)
indicates what you want to apply to that selector, described
by the jQuery API. Multiple methods can be called in a row.

Execute jQuery Methods on Elements

If your jQuery code comes before your selected HTML code,
you can instruct jQuery to wait until the page has loaded:
<script type='text/javascript'>

$ (document) .ready (function() {
S (selector) .method(params) ;

});
</script>
If you look closely, the preceding wrapper uses the same
jQuery preamble but with a specific selector and method:
document indicates the root level of the DOM, the entire
document; ready () is a method that waits for the 1oad
event on the selector; and function() {...} houses what
will be executed when the event fires.

Bie b Icclswsrwn Buffers  Window  Help . s
o Open an HTML file with jQuery loaded. ORHRSBE (LB DRRISHA(TEI[? R
] pre-<codi i 1 type="text/javascript ogt;
. 5 (document) . re. {
o Ident1fy the HTML element that you 59 l.l EL‘_‘.EL'C or: i>) .<i>method 4> (<i barams =)z
. . . biz
want to manipulate with jQuery. Lts/seriptagts
code></pre
h5:Exampla</hs
style
article.exa
margin:
style
article class-’

e Go to your <script type='text/
javascript'> block or a JavaScript i
file loaded after jQuery.

P

- GV

Note: This script element can load a

publie ]
e bdt Teols Syeax  Buffers Windew  Help

SHATHA? R

L

separate JavaScript file where you can place
your commands. If you want to do this, add
src='myfile.js' to the script element
and open myfile.js in a text editor
instead.

e Type $(document).ready(function()
{ to begin a jQuery document-is-ready
block.

o Type }); to end the jQuery ready ()
handler function.
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hod</ 1= {<i>params</i=) :
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53 B script

article class="




Using jQuery with HTML5

49 < ipt t ="text/] tr>
O Type alert( $(selector).html() ); 50 % (document] .reacy Function O
51 & alert( $('figure.picture’).html() );
. . 52 1z E
Note: This code simply repeats the S </seript>
. . 54 <article class='example'>
htera[ HTML 1n an alert () pop-up 55 <figure id="lynk-pool’ elass='picture's>
o . . 56 <img sre="images/lynk pool.ipg’> L
message,' th]s 1sa good test tO Venﬂ/ 57 <figcaption=Lynk, a 17-year-old border collie,
. 58 the kidd: 1 th
that jQuery and the selector you chose p Tiner </ Figomption o TTEE
. 50 </figure>
are working. 61 </articles
62 </article>
g e e 63 Jsect
Note: Code within jQuery’s anonymous 61 <tootsrs
N 333 ;2011 Ad McDaniel
function () handlers are event based o roohan e teneme i

and run asynchronously from the rest
of your JavaScript code.

o Save your HTML and any
JavaScript files.

e Open your HTML file in a browser.

§idocument) .ready {func

In this example, if jQuery and $ (selector) .methodp
¥z

your selector are good, a pop-up </script>
message appears, repeating the Exarmple

selector's HTML code.

<img srca“images/hynk_pocipg”s
pwar-cld bestder eoitie,

Note: If there is an error, you can use
the JavaScript console in your browser
to debug it. If you are using Chrome,
the Chrome Inspector can do this, as
described in Chapter 9, “Inspecting
and Debugging Your Website.”

Lynk, a 17-year-old border collie, enjoys the kiddie pool in the summer time.

You can shorten the $ (document) .ready () wrapper to  Some jQuery API methods do not require the
something a little easier to remember: $ (selector) prefix, such as utility methods, which

. will never manipulate HTML elements directly.
$ (function () {

S (selector) .method(params) ; S (function () {
alert( "jQuery " + .fn.jquery + " is
}); successfully installed" );
1)

As you develop jQuery source code, $ (function () .
{...}); is what you will use most often when you want In this example, a pop-up message appears that

to execute jQuery code after the page has finished loading, ~€Xecutes . fn.jquery, which is an internal method that
but both it and the ¢ (document) . ready (function() { returns jQuery’s version number.
}) ; wrapper are equivalent.
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You can manipulate and change HTML elements found in
the DOM with jQuery. This enables you to dynamically
change the original HTML tags and attributes rendered in
the web browser after the web page actually loads.

The HTML content within selected elements can be modified
using the html () method. Or you can inject new HTML
content before HTML elements using before () and after
using after (). In all three cases, you can specify the new
HTML code as a parameter to the method.

You can also edit the selected HTML elements by adding or
changing individual attributes. Use attr () to get or set
values or removeattr () to remove an attribute.

Manipulate HTML Elements via the DOM

Finally, you can remove selected HTML elements using
detach (). This will purge the selected element and all its
descendents from your web page.

Note that the plural “selected elements” was used to
describe these HTML manipulation methods. Remember,
the jQuery selector uses a CSS-style selector syntax and
behavior, meaning that the method used on the selector is
applied to all possible elements that match. Therefore, if
you want to manipulate only one HTML element, make sure
that its selector is specific enough, such as by using a CSS
#id with an HTML id attribute.

A complete list of all manipulation methods provided by the
jQuery API can be found at the jQuery API Reference page
at http://api.jquery.com/cateqory/manipulation /.

- GVIM

@& mampaste
Fhe it Took Symtes

ARRE |9 @

o Open an HTML file with jQuery loaded.

Buffers Wedow  Help

BaRR

HHA THal? R

9 Identify the HTML element that you
want to manipulate with jQuery.

P
h

=

code

9 Go to your <script type='text/
javascript'> block or a JavaScript
file loaded after jQuery.

e Type $(function() { } ); if not vet
defined.

Note: If you already have a handler function &
block or a $ (document) .ready () block, :
there is no need to create another one.

o Type $(selector).after(.

G Insert the new HTML code that will
replace the code currently found within

html

Te

5 >Exampl &

tyle

article.exam
margin:

hs.

style
cript type='

0

script
rticle class

$2011 Adam McDaniel

all elements that match selector.

54
55
56
57
58
59
60
6l
62
63
64
65

<5

o Type ); to close off the html method.

0 Type $(selector) .html( newcode ); to
change the selected elements’ contents.

Note: New HTML elements can instantly be

used as selectors. In this example, the <

S (function(){
${'figqure#lynk-pool').after(

cript type='text/javascript's

1

§{'figurefisad-dogs figcaption').html("Fire, Evil-lyn and Rero are "
"sick of being cooped up inside when it's raining.");

B

script>

<figcaption> tag group that was added
with after () is being modified slightly
with html ().
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51 SCript type-'Lexl,/javascript' >
Q Type $(selector).attr( key, value 55 §(funetion ) {
o o . 56 §("figure#lynk-pool’).after(
); to add or modify an attribute in 57 "<igure id—'sad-dogs’ class—'picturets' +
58 "<img sre='images/sad_dogs. o4
all HTML elements that match 59 ”<figcaption>Tge dogsiarg dgpgot like being cooped up inside." +
60 "</ figeaption></figure>"
selector. 61 )i
62 $('figurefsad-dogs figcaption').html("Fire, Evil-lyn and Rero are " +
63 "glck of being cooped up inside when it's raining.m):
NDte.‘ Use removeAttr (key) to remove [ $("figure#sad-dogs img").attr("title', "It's raining :{"); 0
. 65 $("figure#lynk-pool') .detach():
an attribute from the selected elements. &6 ®}>

</script>

@ Type $(selector).detach(); to
remove all HTML elements that
match selector.

@ Save your HTML and any JavaScript D
files. :

@ Open your HTML file in a browser.

New HTML code is injected into the
document.

In this example, the contents of an
HTML element are modified using
html ().

The attribute of an HTML element
is modified using attr ().

An HTML element specified by

detach () is purged entirely.

sotor) .after (himlcode) i

ctor} .atte(kay, valuel:
§(zalector) .cemoveRrtre (kay) ;
& (selector) .detach () ;

ripts

Example

Fire, Evilklyn and Aero are sick of being cooped up inside when it's raining.

You may think that there is not much benefit to
dynamically changing a web page immediately after it is
loaded. Why not just simply modify the original HTML
source code to the final result directly, rather than
modify it with jQuery?

The “'trick” shown in the example in this section was
performed in jQuery because, as is shown in the next
section, “Customize Browser Events with jQuery,” there
are other jQuery components that can be used to
identify when a change like this should happen, and

potentially what the final result will be, based on
JavaScript events and logic.

For example, you can use jQuery to make it so that
when a user clicks button A, the page performs change
B. This makes a lot more sense from a user-interface
standpoint than simply performing change B as soon as
the page loads.

Therefore, customize browser events in jQuery so that

you can manipulate the DOM as the user interacts with
your website.
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One of jQuery’s strengths is its capability to modify
browser activity based on what event you are
interested in, rather than how to monitor the event and
override it, as in the traditional JavaScript process.

There are three components required when customizing a
browser event in jQuery: What is the object, what will the
user do to that object, and what process occurs when the
user does it.

The first component is easy; that is the standard
$ (selector) you have used earlier. The second
component is the event method itself. Here are some of the
most common browser events you can customize:

® click(), dblclick() — When the user clicks or
double-clicks an object.

Customize Browser Events with jQuery

hover () — When the user hovers over an object. Note
that this event takes two handler functions, representing
when the user hovers in and hovers out.

focus (), blur () — When the user selects and
deselects a form element.

submit () — When the user submits a form.
® keypress () — When the user presses a key.

® keydown (), keyup () — Divides a keypress event into
separate key-down and key-up events.

The third component is the handler function within which
an event object needs to be retrieved: function (event)
{ }. This helps you identify additional specifics about
the event itself.

A full list of jQuery API events, including the low-level bind ()
method that provides the most flexibility, can be found at
http://api.jquery.com/category/events.

i@ e

o Open an HTML file with jQuery loaded.

e b Teaks Syea

=]

- GV

Bufters Windew  Help
& aRRAHSHA

Taal?r R

ARRL | 9
e Identify the HTML element that you :
want to manipulate with jQuery.

e Go to your <script type='text/
javscript'> block or a JavaScript
file loaded after jQuery.

e Go to a $ (function(){ } jQuery
block or create one if it does not yet
exist.

e Type $(selector).
event(function(event){ to create a

selector and event listener and begin
the handler function.

T Tr—

h5

style

52 e script type='

article.c
margin:

style

-

soript

article class

11 Adam McDaniel

&

Note: In this example, a simple click
event is used. See the jQuery API

B it Took Syeta Buflers Windew Melp

ARRS |88

- GV

Taal?r R

& AR &HHA

documentation for all event methods.

e Verify that the selector you chose will
identify the correct target elements.

o Insert the code that will execute
when the event occurs.

O Type ).
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http://api.jquery.com/category/events/

Note: Built-in browser events will still
execute after your event handler function
finishes.

Optionally, type event.
preventDefault(); to inhibit any
built-in browser event activities on
this event.

Note: Inhibiting the normal event in this
way is very useful on hyperlinks or
submit form events. It enables you to
cancel the normal click process and
perform alternative functionality.

Note: In this example, nothing normally
happens when the user simply clicks an
img element, so event.
preventDefault () has no effect.

0 Save your HTML and any JavaScript
files.

@ Open your HTML file in a browser.

@ Trigger the event on an object
identified by the selector.

The registered event handler
function runs.

Using jQuery with HTML5

52 <script type="text/javascript's

53 §(function(){

54 $(".clickme").click(function{event) {

55 // Inhibit any default browser event activity when this custom event
56 // handler finishes. Use this instead of "return false" ... See:

57 // http://fuelyourcoding.com/jquery-events-stop-misusing-return-false/
58 event.preventDefault () ;

59

60 alert("7ou clicked " + event.srcElement + " at coordinates: " +

61 event.offsetX + "," + event.offsety );

62 e

63 1)z

64 </seript>

m

() fwery « HTMLS arveyceg

« & | © himiS.amay.org/ - adammyhimi 5/chapterdB/demos/jaue s rit-handlers him A

Example

The page ot bt armay. g v

Tripp, after no longer finding his handler entertaining, sees something move, in the
bush, over there,

TYPE THIS

$('.clickme') (function (event) {
console.log(event) ;
)i

The contents of the event object differ based on what is actually clicked. One way to determine what a jQuery
event contains when an event occurs is to use the console.log () function.

Note that this is not a jQuery function, nor standard JavaScript. It is provided by some JavaScript debuggers such
as the Chrome Inspector and Firebug. It allows you to not only log an arbitrary variable or text, but also browse
complex structures, such as your event object.

RESULT

Click the paragraph to trigger
the event and open the
JavaScript console. In Chrome,
click [ = Tools = JavaScript banies:

Console. Alternatively, in st e

Firefox, you can install Firebug (Www.getfirebug.cor) and click
[#] to open the console.

Click [*] to browse the event object in the JavaScript console window.

(53 ementz (oI rescrces (@Y metwersc [0 scrote (Ff rimere

| Lrrors Wamings  Logs

¥ JQuery.Event
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You can add special effects to your web page with jQuery,
the simplest being hide () and show (), both of which
will do as advertised, but with an optional duration
parameter that produces a transition effect to dynamically
make the content disappear and reappear in the browser.

These effects, along with animate (), fade (), and slide(),

launch when the user triggers an event such as a button click,
mouse hover, or a keypress.

So, to tie the display of one element to the event of
another, you will need to first customize the browser event
on the first event selector, as described in the preceding
section, and then in the event handler function call the
effect method on a target selector, or what you want to
manipulate.

Hide and Show Content with jQuery

For example, you can easily control the display of a
<element id='content'>...</element> block by
creating two span tags and registering a click event
handler on them:

<span id='hide-content'>Hide Content</span>
<gspan id='show-content'>Show Content</span>
<script type='text/javascript'>
S ('span#hide-content') .click (function()) {
S ('#content') .hide (500)
)i
S ('span#show-content') .click (function()) {
S('#content') .show(500)
)i

</script>

A complete list of all transition effects and display methods
can be found at http://api.jquery.com/cateqory/effects /.

v

o In your HTML file, type <span
id="action-content’ class="fake-

e Bt Jeoks Syea Buffers Wndew Meip

link’>Action Text</span> to create
jQuery “links” that hide and show
content.

Note: The fake-1ink class makes any
nonhyperlink element appear like a clickable
link to the user. Use the CSS rule . fake-1ink
{ text-decoration: underline;
cursor: pointer; color: blue }.

9 Type id="content’ in a block that will be
hidden and displayed.

9 Go to your <script type='text/
javascript'> block or a JavaScript
file loaded after jQuery.

e Type $(‘spanithide-content’).
click(function(event)){ $ (#content).
hide( 500) });.

e Type $(‘span#show-content’).
click(function (event)){ $ (#content).
show( 500) });.

Note: If you have multiple objects you want to
hide and show, repeat steps 1 to 5 but replace
content With a unique identifier.

G Save your HTML or JavaScript files.
158
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gcript type='

script

57 article class

L] & span id=' '>Hide Picture</span
53 span id=' Show Picture</span

ips at the dog park.</figcaption

B r T
B it Took Syetar Buffers Windew Melp

ARRL (9@ & aRRAHATIO|? R
5 article.
margin:

style
geript type=' 0

'>Hide Picture</span
'aEhow Picture</ span

he dog park.</figcaption
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http://api.jquery.com/category/effects/

Using jQuery with HTML5

o . () fuery - HTMUSarvey.cog
o Open your HTML file in a et e TR e AT
browser.

Hide Picture Show Picture
e Click the hide-content object. O

The content block animates as it

disappears.
and Rogomipg at the park.
0 Click the show-content object. S itow i : . :
= & | &Y MmiSamay.orgf - adamm/himi 5ichaptendB/demasdauery hide-show-content him Erdie W
Example.

The content block reappears.

Hide Picture Show Picture 0

Note: The click () event can be tied
to any HTML object, such as a
paragraph, image, or table.
Furthermore, any type of event can be
used to trigger the effect, such as
dblclick(), hover (), oreven a
specific keyboard letter.

If you want to set an element to be hidden when the page first loads, simply set display: none to its CSS rule.

The duration argument used in this example was 500 milliseconds, or one-half second. It can be a number or
literally the text fast or slow, which indicates 200ms and 600ms, respectively.

toggle () can be used to combine hide () and show () into a single event object and flip between display states.

TYPE THIS RESULT

<spem 16" toggle-centent '>eegle Contemt</c Clicking the fake link once will hide the
<script type='text/javascript'> e ol . ill sh s

$ (function () { content block, and again will show it.

S ('span#toggle-content') .click (function (event)) {
S ('#content ') .toggle (500) ;
1)
1)
</script>
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It is possible for you to dynamically add or remove CSS
styles on elements through established class names. This
is done by manipulating the class attribute on selected
elements. Essentially, if you create an HTML tag such as
<element>, you can dynamically convert it into <element
class='classname'> and then back to <element>, all
through jQuery. This process is similar to adding or removing
attributes, as described earlier in this chapter, but different as
a single class attribute can have multiple values.

There are four jQuery methods that you can use to
manipulate an element’s class:

addClass () simply adds classname into all elements
that match selector, and removeClass () removes
classname. The hasClass () method returns a Boolean
that is true if classname is currently a member of
selector elements; otherwise, it returns false. The
toggleClass () method actually combines all three CSS
methods into one: It checks if c1assname is present, adds
classname if missing, and removes it if present.

Note that these methods work only when classname is
already established as a CSS rule with an element-less class
selector; a selector with no element name preceding the
period:

S (selector) .addClass (classname) ;
$ (selector) .removeClass (classname) ; <style type='text/css'>
$ (selector) .hasClass (classname) ; .classname { property: value; }
if ($(selector) .hasClass(classname)) { ... } </style>
Add and Remove CSS Classes on Elements with jQuery
@ 0pen an HTML file with jQuery loaded ora [ e o o e e e — —
I GARB|SHHATHD|? R

JavaScript file loaded after jQuery.

o Use .classname as the parent selector
to define the CSS class styles.

e Go to a $ (function() { } jQuery block
or create one if it does not yet exist.

e Listen for browser events you can use to
add and remove the CSS manipulation code.

o Type $(selector).addClass( classname );.

=] Hnéu &
a taxt- aa._:':‘\‘ Eent?r

dis pla} l\li\e block
border: solid
box-shadow:

"dc!d:mg
b‘itl‘—:ﬂhl‘ﬁ—-bl@k

igcaption

style

e ECT :lpt _,'p a="

@

0 Type $(selector).removeClass A P, = B
( classname );. IR '3“*;«, H&A|T@Ql? R
o Create a function that runs when the page o ) hasclass (" ) 0
loads and when a class is modified. & ashowirr o
© Type if ( $(selector).hasClass W .
( classname ) ) {. B -
9 Insert code that runs when the class is : s '
present. : i (event)
D Tyve). &
Optionally, type else { ... } and insert
code that runs when the class is absent. ff 31.’5 T
span id=' ' glass
€@ save your HTML or JavaScript files. ane . _ B
__;;; ,;: ! class
figcaption>Evil-lyn is ]. oking for something to bark at. <small>Photo by

160
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@ Load your HTML file in a web e :
browser. $ (selector?) .event (funetien(event) |

§iseleotor) .removeclass (olassnama) o
13

@ Trigger the event that will call il
the addclass () method.

The CSS class is applied.

The hasClass () code modifies
the display content.

B
@ Trigger the event that will call
the removeClass () method.
The CSS class is removed.
The hasClass () code modifies
the display content.
Eviklyn is looking for something to bark at.
If you are more interested in controlling the CSS because properties are element specific; so make sure
declarations on an element directly, use the method that your selector is specific enough!
css () to get or set individual properties and their The second line sets the CSS property to value on all
values. This manipulates the style attribute in any elements that match selector. Unlike the getter, this
HTML element that matches your s (selector): setter will work on all elements that match selector.
$ (selector) .css (property); // Get value The third line removes property from all selected
$ (selector) .css (property, value); // Set value elements, via an empty vaiue. Note that this will work
$ (selector) .css (property, ""); // Remove value only if the element actually has the property assigned to
o its style attribute. If an element received a property
ThIS.fII‘St line r(?turns the current value of the property through a CSS class or ID, this method cannot remove
applied to the first element that matches seiector. it, but you can still override it with the setter.
Naturally, this getter can only read the first element
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You may have a requirement that an element link needs
to send additional data to JavaScript, beyond the
typical id and class attribute selectors and standard
element attributes. Such is the case if you have multiple
objects, each registered to the same browser click event
handler function, but additional “parameters” need to be
passed into that handler function.

This can be done by specifying arbitrary data-* attributes
in your HTML elements, which are user-defined attributes
exempt from HTML5 validation checking. In the jQuery
handler function that receives the event, you can retrieve
the attribute’s value with $ (this) .attr ('data-*").

Imagine a series of buttons that all run the same JavaScript
function run_program(), but each button runs the

Send Custom HTML Attribute Data into jQuery

function with a different parameter. You can create the
series of buttons with the same class and then set the
data-var attribute to the unique value for each button:

<button class='run-program' data-
var="'0'>0ff</button>

<button class='run-program' data-var='1'>0n:

I1</button>

<button class='run-program' data-var='2'>0n:
2</button>

<button class='run-program' data-var='3'>0n:
3</button>

jQuery can register a click event on the button. run-
program selector, allowing you to monitor all four buttons
at once. When the user clicks one, retrieve the custom
attribute value within the function handler with $ (this) .
attr ('data-var').

Open an HTML file with jQuery loaded. B — —
O o jQuery ~ :
ARRL (9@ AR AKA|THO|? R

9 Type <button class="run-program’ e s

data-var="value'>Button Text</button>. i e el LN

. & button class=' data-color="">None</button

Note: Any element can be used with data-*, 0
such as an <a> or <img> tag. In this example,
<button> Is most appropriate as it signifies e iy
that something will happen on-screen.
e Repeat step 2, using a different value for

the data-var attribute, for each

element.
e GO to your <SCript type: ' teXt/ Ei it Teols Gyntar  Hulers  Wedew  Melp — e

javascript'> block or a JavaScript file ARRE| s insBRB(SHAITE(? R

loaded after jQuery. e e :

J Y, cript typ

Scroll to a JavaScript $ (function ()
{...}); group or create one if it does
not yet exist.

©

o

Type $(‘button.run-program’).
click(function(){ to register for a click
event on all the elements.

Type var data = $(this).attr(‘data-var’);
to retrieve the custom data attribute
value.

© Type}):.

div.
body:
html

162
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None</button
">Red</button
Tellow/butten:
'#White</button

color='
color="'
color='
color='

data
T data
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" data

div style="'
div style='

article
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i . I H-HFLL —
0 Use the data variable wherever it is [ -
: . =N~ || L B aeadd THO| TR
required by your function code. i b HEREY
» -'s?rspr_ type="t
@ Save your HTML and any JavaScript o aitmiay
files.

S soript>
article class='oxamp
div astyle="'

@ Load your HTML file in a web browser. —
@ Click a button. e rayr

b
=/seript>

Note: In this example, the c1ick method —

and event is used because it is the primary
. Select a background color:
event fired by the button element. ([one.| [Red.] [ellow) [White ]

The event handler and function run
with that button’s custom attribute

83511 Adam LB sniel

value.
() iGhuery - HTMUG.aiay.org
@ Click another button. e T R e A e e P
<.-”se;lpt‘,
The same event handler and function AR
rl:ln agam, bUt th'IS time Wlth a $nbcluhachqmund _:u_lor.' \pplied yellow background color
different attribute value. [biona ] [ Red] [ Yailow] (Wihita]

This example demonstrates that custom data can be stored in HTML and flow into JavaScript.

Another good use case for this feature is the pop-up window function, window.open (). This example sets the
pop-up window’s URL, width, and height in HTML and executes it in JavaScript:

<a class='popup' data-url='popup.html' data-width='400' data-height='200'>0pen Popup Window</a>
<script>
S ('a#popup') .click (function (event) {

window.open ($ (this) .attr('data-url'), 'popup', 'width='+$(this).attr('data-width') + ', height="
$(this) .attr('data-height')) ;

event .preventDefault () ;
1)

</script>

i
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f your website uses any <a href='#topic'>

Go To Topic</a> hash links tied to <hl id=
'topic'>Topic Content</hl> markers on the same
page, you can use jQuery and a plug-in called ScrollTo to
provide a smooth-scrolling animation process.

Before you begin, your first option is to link directly to the
jQuery ScrollTo plug-in from your web page, as described
earlier in the chapter with the CDN method of jQuery itself,
using flesler-plugins.googlecode.com/files/jque

scrollTo-1.4.2.19.

Your second option is to download the plug-in file, place it
on your web server, and load it directly:

<script src='jquery.scrollTo-1.4.2.Jjs'></script>

Using Scrolling Transitions with jQuery

After the file is imported, you can call the ScrollTo plug-in
anywhere within jQuery, typically from within an overridden
click event function handler, using the following code:

S (selector) .scrollTo(target, duration,

settings) ;
You can omit the (selector) component and just use
$.scrollTo () to scroll the entire web page. target is
the DOM object you want to scroll to, duration is the
time the animation will take get there, and settings is
an optional option map of configuration options.

Additional information about the jQuery ScrollTo plug-in,
including the complete list of settings, can be found at
http://flesler.blogspot.com/2007 /10 /jqueryscrollto.html.

o Download the jQuery ScrollTo plug-in -
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from http://flesler-plugins.qooglecode)
Eom/files/iquery.scrollTo-1.4.2-min.j.

Note: This URL downloads the minimized
version of the plug-in. If you want to study
how the plug-in works, remove “-min” from

head
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eipt.
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soript
Note: Your alternative is to link directly to Z ::‘;j : et S e
the plug-in, as mentioned earlier. - _ " upe= wsddn et
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9 Open an HTML file with jQuery loaded. I e
script type=' 1igk script
e Type <script type="text/javascript’ head
src="plugin.js'></script> to load the —— - —
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e Type <nav id="top’></nav> to create
a navigation layout.

o Type <a href="#topic1>First Topic</a>
to create a topic hash link.

G Type id="topic1’ where you want the
first topic link to scroll to.

0 Type <nav><a href="#top’>Back to
Top</a></nav> to create a navigation
hash link.

0 Repeat steps 5 to 7 for all other topic
hash links.
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<script type='text/javascript'>
S(function(){

</scr1pt>
rticle class='example'>
<nav id="top'>
<a href='"#topicl'>Topic #l</a>

</nav> ?

<hl id='topicl'>Topic #1</hl>

<nhav><a href="#top'>Back to top</a></nav>

<prLorem ipsum dolor sit amet, in proin sem sodales ut aut. Adipiscing nec di

<prSodales eu eros integer egestas, ullamcorper justo. Aliquam nec viverra ve

<p>Velit aut tincidunt senectus faucibus. Elit pellentesque mattis, eros ultr|=
<p-S$it porttitor quis risus, lectus feugiat. Fames tellus semper porta maecen

-0
0

>Topic #2</hl>

<p>sit porttitor quis risus, lectus feugiat. Fames tellus semper porta maecen
<p>Suspendisse volutpat eget lectus magna fermentum amet, lacinia a pretium,
<p>Velit aut tincidunt senectus faucibus. Elit pellentesque mattis, eros ultr

>Topic #3</hl>
<p-Dolor dignissim mauris dictumst. Nunc eget arcu ac euismod. Vitae feugiat

<p>Dui nam id, convallis ut, vitae donec mauris est. Nec egestas placerat lac -
74,9 80%
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Using jQuery with HTML5

. @ seming e G —TTE
g Go to your <script type='text/ Fie. Ee. ook SyremeBufters Wndow el
_ , . cERs s ineDRBRIASATDalT
javscript'> block or a JavaScript T @
file loaded after jQuery. @ ool

n(event)

@ Scroll to a JavaScript
$ (function(){...}); group or
create one if it does not yet exist.

@ Type $(‘a[hrefr=#]"). E—
click(function(){ }); to register for e e, - , - T =
a click event on the hash links. IEKBEERLE ;

Topic #1 Topic #2 Topic #3 Topic #4

@ Type event.preventDefault();.

Topic #1
@ Type $.scrollTo( this.hash, duration Backta top
); to activate the ScrollTo plug-in. Loresn fpsum dolor si

@ Save your HTML or JavaScript file.

@ Load your HTML file in a web
browser.

@ Click one of the navigational links.

The page visibly scrolls down as it
moves to the selected topic.

@ Click the link that returns you to the
navigation links.

The page visibly scrolls back up as it
moves to the navigation.

It is possible to customize the animation’s speed at different points of the routine. This is done by specifying an
easing option into $.scrol1To () and importing a second plug-in, called jQuery Easing.

Note that if you do not use the Easing plug-in, you can still use the easing option here, but the only types available
are linear and the default, swing.

TYPE THIS RESULT

Download and load jQuery Easing from http://gsgd.co.uk The animation moves more smoothly,
sandbox/jquery/easing/jquery.easing.l.3.jd into your starting out slowly, gaining speed, and
website and then specify the easing option in the then ending slowly as it approaches its
$.scrollTo function: target link.

$.scrollTo(this.hash, 1000, {
easing: 'easeInOutQuad'

})i

Additional information about the jQuery Easing plug-in, as well as a complete list of easing types available, can be
found at http://gsgd.co.uk/sandbox/jquery/easing).
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Google Chrome has a built-in development tool called
the Chrome Inspector. You can use it to examine the
HTML elements in a web page; review what resources — or
files, cookies, and databases — are active; follow network
activity; break and step through JavaScript code; understand
a timeline of events; profile the CPU usage; and audit overall
web page performance.

This chapter focuses on the Chrome Inspector’s most
common tasks — reviewing and changing HTML and CSS
code and debugging JavaScript code.

The complete features list and documentation for the
Chrome Inspector can be found online at Google Chrome
Development Tools, http://code.qoogle.com/chrome/
Hevtools/docs/overview.html.

If you are not using Google Chrome, there are equivalents
available for other major web browsers:

Launch the Chrome Inspector

Firebug is a free and open-sourced HTML and JavaScript
debugger for Firefox — and one of the more advanced
and mature third-party applications in its class. For other
browsers, Firebug Lite is also available. You can download
either version at Firebug’s website, http://getfirebug.con.
Safari has the Web Inspector, an identical clone of the
Chrome Inspector. In fact, both inspectors are provided by
WebKit; therefore, everything in this chapter also applies
to Safari. To use the Web Inspector, you must first enable
the Develop menu: Open Safari Preferences, click the
Advanced tab, and enable Show Develop Menu in Menu Bar.

Internet Explorer 9 features the Developer Toolbar,

which is very similar to the Chrome Inspector but lacks
some features. However, it can validate your website on
Internet Explorer 7 and 8, without needing either version
installed. Access it by pressing F12.

Opera’s Dragonfly shares much of the same layout,
shortcuts, and user interface as the Chrome Inspector.

It looks cleaner and has a few extra features.

o Open the Google Chrome web Hoy b
browser.

9 Click the wrench menu button.
e Click Tools.
e Click Developer Tools.

Hewtab
Hew winden
Hiew incsgnao wndew

Ede Cut Cepy Paste

| Slaalal |

Estensions
Ttk maager Hittory
Cleas bevwesing dats... Dovnizads

Report an fusue. Optians

o] Ao Gacge chioma

c o 5

) w i
The Chrome Inspector opens at
the bottom of the browser. hops
Various components of the % M imo/ ﬁ .-ﬁl
inspector appear as buttons. : L -

Entanglemant Gmail md instant me Jolicioud Wb Slore
e Cth the UndOCk IﬂSpeCtOl’ Most visited Recently closed

button. S T o G s T .

oz o R

166

| & Camuan Seylo

» D00 Braspints
» Event Listeners LN



http://code.google.com/chrome/devtools/docs/overview.html
http://code.google.com/chrome/devtools/docs/overview.html
http://getfirebug.com

Inspecting and Debugging Your Website

3 Developes Teals - chiome/newtak!

e @HAaCABE &

The Chrome Inspector becomes a
separate window. Apps

o Click the Dock Inspector button.

Resources  Metwark  Soripls Tesloe  Profies  Audls Comole . Search Blements

+ T Comgutun S Show nesnd
v sues a-
» Metnics
*Properties
= DORS By ak ol s
» Gl Listenen s a-

> cmeny

& chrome

g9 = q

The Chrome Inspector returns to ' Jpemarees (@ rwes [Fg seeis (W imave (s e [ = _
the browser window. R

o Click the Close Inspector button.

- Metiics

& » Proertios
» DO Breakpoints
» Fvent Lisieners,

The Chrome Inspector closes.
The browser window returns to
normal.

There are several hotkeys and shortcuts that you can After the inspector is launched, there are several other
use to launch the Chrome Inspector and other tools keyboard shortcuts that you can use in the program.

useful in developing web pages.
ping pag Keyboard Shortcut Description
Keyboard Shortcut Description ? Brings up Help.

Shift+Ctrl+I Launches the inspector. Ctrl+] Moves to the next panel.
Shift+Ctrl+J Launches the inspector’s JavaScript Ctrl+[ Moves to the previous panel.
Console panel. -
- - - Esc Toggles the JavaScript console.
Shift+Ctrl+C Examines an element in the
. . Ctrl+F Focuses on the search box.
inspector. (See the following -
section for more information.) Ctrl+G Finds the next search.
Ctrl+U Views the web page source code Shift+Ctrl+G Finds the previous search.

(separate from the inspector). If you are using Chrome on the Mac, replace Shift with

Option and Ctrl with 88.
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The Chrome Inspector enables you to examine a web
page’s elements’ structure with its Elements panel. This
panel can be launched multiple ways: You can right-click a
rendered HTML element, you can open up the inspector with
the Chrome menu, or press one of the keyboard shortcuts
described in the preceding section, “Launch the Chrome
Inspector.”

When examining an element, it is possible to highlight the
rendered HTML block and the source code tree at the same
time by using the Examine Element keyboard shortcut or the
button in the inspector itself. This is a very useful way
to follow how a web page is built, all the way from the
highest-level <html1> root down to the deepest table cell,
paragraph, or image.

Examine Elements’ Structure and Layout

(SS elements appear along the right side of the Elements
panel. The order CSS declarations appear in this panel
indicates where the CSS was applied, by filename. It even
shows you where any earlier CSS declarations got overridden
by later ones. Selecting the Computed Style option enables
you to see a complete list of what was declared, and the
Show Inherited check box expands the completed list to see
what Chrome itself is implicitly assigning.

The following section, “Modify HTML and CSS Code in Real
Time,” shows you how to use this Examine Elements feature
to actually modify the source code in real time and apply
changes to the rendered HTML without needing to reload
the web page.

Blew Tels

c a

o Open the web page in Google
Chrome.

9 Right-click the first HTML element
that you want to examine.

e Click Inspect Element.

Note: You can also press Ctrl+Alt+C (or
Shift+38+C on Mac 0S X) to launch the
Inspect Element mode.

Fet gk setess, place your boskmarks hese on the beokmarks bar. [mgsa baskmarks now,,

View page source
View page o

MenGenius| C

Hew Tals

The Chrome Inspector appears
with the Elements panel selected.

The object is highlighted in the
browser, with its tag name and
dimensions.

Apps

The HTML element code is
highlighted in the inspector.

' -
8 =

Jolicioud

Most visited

Wah Stora

Recently closed

Optionally, click [*] to expand
any collapsed HTML source code.

The element’s applied CSS code is
displayed.
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e Tals

e Hover‘ your mouse Cursor across i e
the different HTML nodes.

Fet gk aetess, place your boskmarks here on the beakmarks bar.

The hovered element’s rendered _
HTML block is highlighted L

above. e
1 E =

Imo instant me. Jolicioud Wiah Store

Most visited Recently closed

Optionally, click the hierarchal
list of elements to browse to a
parent DOM node.

e Click the magnifying glass
button to select an element on

the page to inspect.
o Click a highlighted HTML block.
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div.app [138-163]

[
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b E ez 130pmy

T =
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% | content[launcher-animatfonss*irue’] .app
i

B omermit beghiitiont tab L3, deF 35

hinllanin="Falze*]

The inspector’s Elements panel Apps .
moves and highlights that .

specific element’s HTML node. Imo u n“"
chat ‘

Entanglemant Gmail iy {nsbard s Jolicloud Weh Store

That element’s applied CSS
declarations appear on the v —— Most visited Recently closed
right.

o

|t inhortind -

g et s
«laaddng * {

none {important;
it 14 mrrt et -

hislfandns‘false*]

The Elements panel enables you to browse the entire The Elements panel has its own set of keyboard and
HTML tree as a visual representation of the document mouse shortcuts.

object model (DOM). Anything used to construct this
page in the HTML source code is visible, even inline SICEE E3cHpECN

JavaScript and CSS. You can examine the CSS Up/Down Navigates.
more closely on the right side of this panel, and the Right/Left Expands/collapses a node.
JavaScript in the Scripts panel, which is described Double-click a tag Expands a node.

later in this chapter in the section “Examine

JavaScript Code.” Return or double-click [ Edits an attribute.

an attribute

169



One of the strengths of the Chrome Inspector is its
capability to modify HTML and CSS code in real time,
without the requirement of reloading the web page or even
modifying the original HTML files directly. This gives you
the opportunity to experience and develop HTML and CSS
in a whole new way, using a cause-and-effect relationship.
For example, if an element is not appearing in the right
place in the browser window, adjust its 1eft, top, and
position property values in the inspector and watch it
move accordingly.

The one thing that the Chrome Inspector cannot do is

save your changes to the original HTML file. This feature is
designed to do simple one-off changes and to examine how
the rendering changes. You still need your HTML text editor

Modify HTML and CSS Code in Real Time

to save any of your inspector-guided changes, and you need
to upload them to your web server.

The actual modification is done by simply double-clicking

an HTML element node in the inspector and typing in a new
value. CSS properties and values can be modified in a similar
way, and you can temporarily disable any CSS declaration
simply by unchecking it; this helps you to better understand
any CSS inheritance problems or override any unwanted CSS
behavior introduced by the web browser itself.

Naturally, modifying source code and seeing it in real time
is great if Chrome is your users’ only web browser, but it is
likely not. Do not forget to save your changes and test them
in other HTML5 web browsers, too; you may not have the
same inspectorlike tools available, but at least you can get
most of your HTML development debugged here in Chrome!

o Inspect the HTML element that you
want to modify in the Chrome
Inspector.

Fet gk aectess, place your boskmarks here on the beckmarks bar. [mgse bankmarks now,

Note: See the preceding section for more
information.

9 Right-click the element’s tag name in
the Elements panel.

© Click Edit As HTML.

The tag name becomes editable in the
Inspector.

Agps
E Mo 8 &

Entanglemant Gmall

(et [ posources (@Yt T scrvtn (B rieice (T protes [ ate [T conne

mo Instant me. Iolicioud Wiah Store

Mast visited Recently closed

T Compiing St Shrow Ihanied =
¥ Shne o

Add attribute

e Modify the tag name or attribute and
click outside of the edit box.

The HTML change is reflected in the
main web browser window.

: t ket weme 1[anima"false"] *, chrowe:/ingwtyni:g4a )
& ¥ QG nin bodysmablyes | dviman | dvsecions | diapes saction | FL

Et 2 HTMAL 0
Copy 3¢ HTML

Delels wode

Note: If you are simply editing existing tags |
or text blocks, you can double-click what you
want to modify, make your change, and press
Enter to apply it in the window.

e Double-click a CSS rule in the CSS pane
to modify it.

Note: Modifying a rule within the element.
style { } CSS pane is like editing the
HTML element’s style attribute directly.

Google Chrome Appzil!
@ “ . ﬂh
— <
Entanglemant Grmail

= el T L e e

o instant me

Jolicloud Weh Stora

Most visited Recently closed
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The CSS property or value becomes
editable in the inspector.

G Type in a property name.

o Press Tab to edit the property value.

e Type in a new property name or
value and press Enter.

Note: Pressing tab again will allow you
to edit the next (SS property down, and
s0 on.

The CSS change is reflected in the
main web browser window.

0 Hover over a CSS rule.
A check box will appear.

Note: If there are multiple CSS
declarations in this rule, multiple check
boxes will appear.

@ Uncheck a check box to temporarily
disable a CSS rule.

That particular declaration is
disabled, and the original CSS
re-renders based on what is still
available.

Inspecting and Debugging Your Website

Entanglemant
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You can add a CSS class into an HTML element and see the effect right away in the Chrome Inspector.

1. Inspect an HTML element that you want to modify.

2. If the element does not yet have a class attribute,
type it in along with a value. If it already has a class,
double-click its c1ass attribute value to edit it.

3. Insert the new class name. If you want to keep the
existing class intact, leave a space between names.

RESULT

The Chrome Inspector applies the new CSS
class to the HTML element in real time.

You can use the same trick, modifying CSS in
your HTML code in real time, on the style
attribute as well.
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You can use the Chrome Inspector to examine the
JavaScript code of any website. You can do so by using
the Scripts panel found in the inspector window. When

you examine your JavaScript code, it is also possible to
review any errors and warnings produced by executing the
JavaScript code and then reference back to the code where
the error occurred. This is done by using the JavaScript
Console panel, a subcomponent of the Chrome Inspector.

This console will also allow you to execute arbitrary
JavaScript code, and use it to interact with the DOM
components and the elements in your website.

Some websites use JavaScript optimizers and minimizers
to make code download and execution more efficient for
the web browser. This is done by removing comments,

unnecessary whitespace, and line feeds and by reducing

Examine JavaScript Code

variables and local function names to the absolute
minimum number of characters required to maintain
uniqueness. Unfortunately, this makes it extremely difficult
for a human to read the source code, as the code now reads
like JavaScript gibberish.

To counter this problem, the Chrome Inspector has a code
Pretty-Print feature that enables you to reorganize optimized
and minimized JavaScript into human-readable code. It adds
a line feed after each statement, adds appropriate spacing
within statements, and even applies proper indenting based
on nesting brackets. However, it cannot restore the original
comments or variable and function names. So you will be
forced to use your imagination a little, but now you can step
through the source code as it is executed, a process which is
described later in this chapter in the section “Step through
JavaScript Code.”

@ with the website open, launch the Surean

<gcript

5 (functien () (

Chrome Inspector.

© click Scripts. AEr—

9 Click the filename pull-down.

A list of all active JavaScript files is
presented.

Optionally, select a different JavaScript
file to see its source code.

r3'aButton #3</butten>
ad ">Button #d</butten>

ot TG (e (orones [k s [ camsie 3

Note: All active Chrome extensions will also
appear in this list. If you have too many
extensions installed and cannot find the right
JavaScript file, they will be disabled when you
load a new Chrome window in Incognito mode
(Shift+Ctrl+N). Restart at step 1 with the new
Incognito browser.

Note: JavaScript code that has been minimized
will appear in very few lines, very compressed,
and hard to read.

Optionally, click the Pretty Print button
if the code is unreadable.

Note: The Pretty-Print Code feature is available
only in Chrome 13 and later.

The JavaScript code is now readable.
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e Click Console to see if there
were any errors executing the
code.

The JavaScript Console panel
appears.

JavaScript error, warning, and
log messages appear.

e Click the filename associated
with a warning or error message.

The Resources panel opens,
displaying the offending line of
code and a detailed warning or
error message.

Inspecting and Debugging Your Website
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The Chrome Inspector’s Resources panel describes
everything that was downloaded on a website, whereas problem is fixed.
the Elements and Scripts panels describe everything
that was used for rendering the web page. To fix a

warning or error message in JavaScript, you will have examine variables, and review the call stack. Or in other
to edit and reexecute the source code anyway —

which cannot happen in either the Resources or Scripts  execution of your JavaScript code. The remainder of
panels — and reload the web page. Therefore, edit your this chapter focuses on these tasks.
original JavaScript code, fix the error, and reload; the

inspector’s JavaScript Console panel will tell you if the

The true strength of the Scripts panel is its capability to
set up JavaScript breakpoints, add watch expressions,

words, it is used to examine and control the real-time
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s you examine a JavaScript source code file, you may

be able to gain only limited insight into its purpose
and process by reading the code; you may need to be able
to execute it and watch the process unfold. The best way to
do this is to set up a JavaScript breakpoint in the Chrome
Inspector.

If you have used a debugger in any native application
environment before, the process is essentially the same,
except much simpler. The JavaScript debugger is built right
into the interpreter and browser, and there is no compiler
involved; therefore, you can quickly execute, intervene,
monitor, and manipulate JavaScript code in your program.

The first step is to configure a line of the JavaScript code
as a breakpoint. This line, when the browser reaches it

Add a JavaScript Breakpoint

while executing your code, will pause your program and
grant you control over what the interpreter knows about all
variables, functions, and the call stack. From here, you can
abort execution or step through it line by line, function by
function. With the code paused, you can even review and
change the values of variables and arbitrarily execute new
functions, thus applying the manipulated results into your
existing code once execution is resumed.

This is a vital technique if you have a bug in your
JavaScript code. Even if you do not know where the bug is
or what is causing it, breakpoints allow you to intervene
in the execution, examine the situation, and choose to
continue execution to the next breakpoint, continue
unhindered, or stop execution entirely.

0 View your JavaScript code in the
Scripts panel.

e Click the line number of a JavaScript
code line to set a breakpoint there.

Hlone

Optionally, click the Reload button
to reload the web page and restart
execution.

Note: Reloading is only required if the
code executes only on page load. If your
breakpoint is in an area of event-driven
code, you can simply interact with the

Select a background color:

#2041 Adar Mebanial

e (@) rotwon TGN (s (o [
- o emstom data atributas himi 3 "

[ st (| Bostan

Resd | | Yedlow | | Wihile.

(g consen
A

+ | wwach L + e

¥ Call Stach

ot Pases

web page normally.

The breakpoint pauses code
execution.

Example

Selec

Note: All interaction with the main web i ided Suakies Ui
browser window is suspended.
The Call Stack pane shows which
functions are currently active. Eits (@) Peres (@)t IR (e (s [ ks [

The Scope Variables pane displays
the active local and global variables B
and current values. ;
Click [*] to expand JavaScript
objects and see their structure.

Optionally, double-click a variable to
edit its value; press Enter to save it.
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number later in the code order.

Optionally, click Continue to
Here to create a one-time-use
breakpoint.

Save an.

Continue bo he
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With the optional steps, code
execution continues up until the
temporary breakpoint.

Click the Continue button (or
press F8) to continue the
code-execution process.
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is found, browser control is
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If you have a large number of breakpoints, you can
disable and reenable them all by clicking [#2]. You can
remove a breakpoint entirely simply by clicking its line
number or by right-clicking it in the Breakpoint pane and
selecting Remove Breakpoint. As of Chrome 13, the only

way to remove all breakpoints is to close the browser tab.

Additional breakpoint types are also available:

e Conditional breakpoints — Set a conditional
expression on a line that must return true to pause
code execution. This is useful when dealing with for ()
and while () loops or repeating functions. Right-click
a line number and select Add Conditional Breakpoint.

e DOM breakpoints — Set a breakpoint on an
HTML element whenever its DOM is mutated by
JavaScript code. Simply inspect an HTML element
in the Elements panel, right-click, and select Break
on Subtree Modifications, Break on Attribute
Modifications, or Break on Node Removal to set a
DOM breakpoint.

o Event listener breakpoints — Set a breakpoint
whenever an event is triggered, such as an activity
triggered by a keyboard, mouse, or other browser
interaction on the website.
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fter the code execution is suspended by a breakpoint,

you can step through subsequent lines of code in the
inspector and watch the results unfold in the browser as
each line is executed. There are three different levels of
“stepping” that you can use in the Chrome Inspector, each
of which dictates where the debugger’s attention moves to
with respect to the new functions it encounters:

° (Step Over) — This instructs the debugger to proceed
until the next line of code, but if it encounters a new
function, to “step over” it by executing it all in one step.
The end result is the execution is paused at the next line
of code in the current block, or when the current function
ends, at the next line of the parent function block.

Step through JavaScript Code

° (Step Into) — This instructs the debugger to
proceed until the next line of code, but if it encounters a
new function, to “step into” it and open its source code
in the Scripts panel, increasing the call stack. When the
function block ends, control is passed to its parent
function block.

° (Step Out) — This instructs the debugger to finish
executing the current function and to pause when control
is passed to its parent function in the call stack.

Although the three step methods will eventually lead to the
end of the program, Step Into will take the longest possible
path of pauses, and Step Out will take the shortest path,
relative to where you set your breakpoint.

o Establish a JavaScript breakpoint
and suspend code execution.

9 Click the Step Over button (or press
F10) to step over to the next line of
code in this block.

Only the next line of code is
executed.

Note: The Call Stack and Scope Variables
panes on the right may change, based on
the code that was just executed.
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e Click the Step Into button (or press
F11) to step into the next line of
code to be executed.

Example

The debugger moves to the “next
line of code” as indicated by the
step-into command.

Note: In this example, the debugger
Jjumped into a jQuery method. Now the
JjQuery code can be followed.

Optionally, continue clicking the
Step Into button (or pressing F11)
to follow deeper into the JavaScript
code.

e Click the Step Out button (or press
Shift+F11) to step out of the current
function and into its calling block.

Select a background color:
Mong | | Red | | Yellow
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Inspecting and Debugging Your Website

The debugger moves to the omes ipmnrces (@) o [GERCY e : ']

calling function from step 3;
now the results of the statement
can be applied to your local and
global variables.

Note: If there are no other items in
the call stack, execution finishes and
control is passed to the browser
window.

* custom-data-aributes himl § = 2 f g Fiuw 2]

o Click a function in the Call Stack
pane.

The source code changes to see
where the execution point is
from the perspective of that
function.

Click the Continue button (or
press F8) to continue the code
execution process.

The code execution continues to
the next breakpoint, or if none ;
is found, browser control is i
restored.
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Select a background color:
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Deciding which step command to use depends on where
the code is that you are interested in. Pay attention to
the Call Stack and Scope Variables panes so that you
can get your bearings in an unfamiliar program.

Think of the stepping process like this:

e Step Over — Repeatedly clicking will execute
code in the current block or, if exhausted, move to its
parent function block and execute code there.

o Step Into — Repeatedly clicking will execute
code in the current block and follow all subfunctions
until exhausted, then move to the parent, and so on.

e Step Out — Repeatedly clicking will complete
the current function and return to its parent.

In other words, Step Into is useful if you want to explore
new functions, and Step Out is useful if you have
traversed too deep into your code and want to instantly
move up the stack.

Remember, if you proceed past the code line you are
interested in or cannot locate it, you can always reload
the browser and restart the debugger or create a new
breakpoint at a more appropriate location.
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With a watch expression, you can create a JavaScript-
like statement inside the Chrome Inspector itself and
actually watch it change as you step through the code. This
can be extremely useful if a function is being executed with
the wrong input variable, when the variable itself changes
as each line of code is executed, and you want to monitor
the function and how the input variable is calculated.
Effectively, a watch expression is exactly like reexecuting
the same line of code every time the main execution
process pauses and examining the results.

This may seem like a convoluted use case right now, but as
you explore and begin to debug jQuery, watch expressions

Add a Watch Expression

will become a valuable tool. This is especially true if you
are dealing with interactive content, and you want to

examine the cause-and-effect relationship between using
your website and JavaScript’s perspective of your actions.

The simplest-possible watch expression could be just a
standard variable name; this is just like monitoring the
Scope Variables list, but this list can get rather large.
Watching a variable you are interested in means that it will
always be at the top of the Watch Expressions pane, making
it easier to find and monitor.

o Establish a JavaScript
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e 3

breakpoint and suspend code
execution.

Click [*] to expand the Watch
Expressions pane, if it is
collapsed.

Click the Add button to add a
new watch expression.

Type a JavaScript variable,
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function, or statement and press
Enter.

The watch expressions execute
at this stage of the paused
program.

©

Repeat steps 3 and 4 for any
other watch points.

Select a background caolor:
pone | [ Red | | vellow

Wihils

o If the expression returns an
object, click [¥] to view its
contents.

o Click the Step Over button to
step through your program.
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Inspecting and Debugging Your Website

The watch expressions are Fore s
. . « € | & hmiSamay.org/- adar chapte 0s/jquery/custom-data-attibutes.him A
reevaluated, updating their : : =
output each time the main
Select a background color:
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Some watch expressions become

undefined.

Note: A watch can become undefined
if was established as a local variable
at the breakpoint but is no longer in
scope. If you restart your program
and break again, its new value will be
restored to this pane.
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If you are interested only in a simple variable or wa
to examine an object or a function’s contents, the

any data type at a glance.

Simply hover your cursor over an evaluated function
variable, or object in the Scripts pane. A pop-up will
appear that shows you exactly what the variable or
object holds or, in the case of a function, its source ¢
without your having to create a watch expression or
step into the code itself.

Chrome Inspector has a very useful trick to view almost
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The HTML5 canvas grants you a very fine level of control over the individual pixels on your web page. The canvas can

be used to create just about anything using JavaScript: custom UI elements, image manipulation, animations, and
custom keyboard and mouse interfaces. In addition to the other new HTML5 features and the JavaScript DOM (document
object model), the canvas integrates seamlessly with video files, audio clips, and touchscreen events, alongside venerable
keyboard and mouse activity. Essentially, you now have access to nearly all the tools that developers in Flash or traditional

system and game platforms have been using for years.

It is no secret that the canvas was borne out of the frustrations with the Adobe Flash plug-in. Although Flash served its
purpose well enough — introduced many years ago because web developers were pushing the boundaries of HTML and
JavaScript too far — opponents argue that it had security problems, was CPU intensive, was inefficient, and lacked proper
touchscreen support. This restricted its deployment and adoption, especially on mobile devices such as phones and tablets.

As the Canvas API is still relatively new and under active development, its overall performance varies between browsers
and implementations. It does not yet exceed the performance of Flash under certain tests according to independent third
parties; however, its potential as a Flash-killer is certainly looming.

Browser Support

The canvas is available in all the latest builds of the popular
web browsers. That being said, the overall implementation level
and performance capabilities do differ. Generally speaking,
Chrome and Firefox provide some of the best overall level of
JavaScript engine speed and animation capabilities, followed by
Opera and Safari. Internet Explorer 9 is the first release from
Microsoft that supports the Canvas API, and its overall
capabilities are very good.

Currently, the only market share of users that may not have
canvas support are Internet Explorer 6 to 8 legacy users. There
are two polyfills, or programs that provide newer compatibility
to older browsers, available for these legacy users:

® ExplorerCanvas (http://excanvas.sourceforge.netl) is a
JavaScript program that uses Microsoft's vector markup
language (VML) to emulate the Canvas API. Note that VML

has not been updated since 1998, so it lacks some of the
features the Canvas API supports, such as drawing text, but
you should at least be able to display basic canvas shapes
and animations. Note that this chapter uses jQuery’s

$ (function() {...}); to wrap the Canvas API, which
appears incompatible with ExplorerCanvas. Instead, use
<body onload='init () '> and create an init ()
function that calls the Canvas API. See the ExplorerCanvas
examples directory for more information.

® Google Chrome Frame (I/vww.google.com/chromeframel) was
introduced in Chapter 1, “Introducing HTML5.” This program
actually exports the entire Chrome-rendering engine as an
Internet Explorer plug-in. It provides the best level of
canvas support for legacy users, but it does require a
program to be locally installed on the user's computer.

The Canvas API

The Canvas API is currently under development by WHATWG.
Its latest specification document can be found at the WHATWG
page at Wwww.whatwg.org/specs/web-apps/current-work/
nultipage/the-canvas-element.htm|.

The canvas Element

A canvas can be created using the canvas element, new for
HTMLS5, at any point within the <body> tag group on your
web page:
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<canvas id='identifier' height='500"
width="'500'>Fallback Content</canvas>

The id attribute enables you to easily locate this particular
canvas element in JavaScript. Its value can be anything you
want, as long as it is unique among all elements.


file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.whatwg.org/specs/web-apps/current-work/multipage/the-canvas-element.html
file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.whatwg.org/specs/web-apps/current-work/multipage/the-canvas-element.html
http://www.google.com/chromeframe
http://excanvas.sourceforge.net

It is important to note that these height and width
attributes are not the same as the CSS height and width
properties. These attributes set the total number of pixels in
the canvas, whereas the (SS properties set the total display
area that the canvas allocates and scales the pixels accordingly.
You should never need to set the CSS height and width
properties on a canvas element.

If you ever need to read or change these height and width
attribute values, use the canvas.height and canvas.
width, or context.canvas.height and context.
canvas.width, JavaScript variables.

JavaScript Initialization

Your canvas must be initialized in JavaScript in order to draw
on it. This involves locating the canvas element in the DOM
and then retrieving the drawing context object using canvas.
getContext (). This object provides the core of the actual
canvas API methods and attributes:

<script type='text/javascript>

var canvas = document.getElementById(identifier) ;
if (canvas.getContext) {

var context = canvas.getContext (type) ;

// Use context object to draw on the canvas
}

</script>

Alternatively, if you are using jQuery, you can replace
document .getElementById (identifier) with
S ('canvas#identifier') [0].

Drawing with the HTML5 Canvas

The conditional test on canvas.getContext verifies that
the browser actually supports the canvas element. If it does
not, the canvas.getContext test will return false, and the
contents within the <canvas>. . .</canvas> tag group will
be displayed as a fallback.

All the methods and attributes described below use either the
canvas 0r context objects.

Methods

® context = canvas.getContext (type) — Loads a
canvas context API from the canvas object.

® url = canvas.toDataURL (mimetype) — Allows you
to export a drawn canvas as an image URL. The mimetype
argument can be image/png, image/jpg, or image/
gif; however, the PNG format is the most widely supported.

® canvas.toBlob(callback, mimetype) — Allows you
to export the drawn canvas image as a blob object, itself
being arbitrary data that can be passed through one of the
FileSystem APIs. These APIs are not discussed at length in
this book but are summarized in Chapter 13, “Storing Data
Using a Client-Side Database.” Note that this newer method
is not yet supported by any HTML5 web browsers, as of
Firefox 5 and Chrome 13.

Attributes

® canvas.width — Gets or sets the canvas width in display
pixels.

® canvas.height — Gets or sets the canvas height in
display pixels.

The 2D Context API

When you run canvas.getContext (type), there is only
one API currently available: 2d. This will enable you to access
the canvas element’s pixels as a two-dimensional drawing
plane.

Drawing on the Canvas

There are two main drawing processes available in the Canvas
API: stroke and fill. A stroke involves drawing a line or a border

with a specific thickness and color along a path, shape, or text.

A fill involves flooding the area within a closed shape or text
with a color. The color that can be used for either process can
be a solid color, a linear gradient, a radial gradient, or an image
pattern.

Both a stroke and fill allow specific Canvas API attributes to
configure their behavior. When such an attribute changes, it
applies itself to all future calls to the drawing methods, until it
is changed to something else. These are the global attributes,
fill attributes, and stroke attributes and are all detailed here.

continued )
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context.strokeStyle = 'blue';
context.fillStyle = 'red';
context.fillRect (10, 20, 50, 100);
context.fillStyle = 'black';
context.fillRect (20, 30, 100, 100);
context.strokeRect (0, 0, 200, 100);

In this code example, context.strokeStyle and
context.fillStyle are attributes that affect the
context.strokeRect () and context.fillRect ()
drawing methods. First, one red rectangle is created at (10, 20)
that is 50 pixels wide and 100 tall; then a black rectangle is
created at (20, 30) and 100 pixels wide and tall. Finally, a blue
rectangle border is created at (0, 0) and 200 pixels wide and
100 tall.

So, in this code example, the drawing configuration changes
three times. The blue strokeStyle applies to all stroke
methods that follow it, and the red £i11Style applies to all
fill methods that follow it. Because £i11Style changes to
black midway through, it changed the behavior of all fill
methods that follow.

Context State

The context state is the current drawing configuration of all
global, text, fill, and stroke attributes, plus the current plane
transformation method settings. Because the drawing
environment and behavior can change drastically whenever the
drawing configuration changes, two methods are used to
manage temporary state changes.

Methods

® context.save () — Saves the current values for all
global, text, fill, and stroke attributes plus plane
transformation settings into a stack array.

® context.restore() — Restores all global, text, fill, and
stroke attributes plus plane transformation settings to the
latest state stored in the stack and removes that
configuration from the array.
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This implementation may seem strange at first, but subsequent
sections in this chapter help its purpose become evident.
Essentially, think of it like this: If you ever need to modify the
current drawing configuration, run context.save () first;
when you are done with the modified configuration, run
context.restore (). This works particularly well in
functions that perform one specific canvas task using a
temporarily modified drawing configuration.

Global Attributes

® context.globalAlpha — Sets an overall level of
opacity for every drawing function in the canvas to follow.
Its supported range is a decimal number from 0, which is
completely transparent, to 1, which is completely visible.

® context.globalCompositeOperation — Configures
how semitransparent drawing methods blend into
already-drawn objects. Although this is not often used,
you can find the list of options in the WHATWG Canvas API
specification.

® context.canvas — A reference to the original canvas
object that was used during canvas.
getContext ('2d').

Plane Transformations

The context drawing plane, known mathematically as a flat
Cartesian surface, can be altered and changed on the fly. The
changes applied by any of these methods can be backed up
using context.save () and restored using context.
restore().

Methods

® context.scale(x,y) — This enables you to alter the
plane by scaling it. The default state is 1x and 1y. You can
scale it by locking its aspect ratio with x = y, increasing
the horizontal width with x > v, and increasing the
vertical scale with x < y, and you can mirror it with
-x = yorx = -y.

® context.translate(x,y) — Normally, the (0, 0) origin
is in the top-left corner of the plane. Run this function to
reposition the origin to any new location point.



® context.rotate(angle) — Rotates the x- and y-axes
by pivoting on the origin point.

® context.transform(a,b, c,d, e, f) — Performs an
identity matrix transformation to skew the plane’s display.
This can be used to emulate a perspective in the canvas
drawing.

® context.setTransform(a,b,c,d, e, f) — Just like
context.transform(), except that this method resets
the identity matrix to the default and then applies the
transformation change.

Drawing Shapes

Simple shape drawing in the canvas is limited to squares and
rectangles. Although this is not a very complicated process, it
is useful for creating simple four-sided shapes without resorting
to paths, which themselves are better suited for complex
shapes. All three methods use (x,y) as the top-left point and
grow w pixels wide and h pixels down.

Methods

® context.fillRect (x,y, w,h) — Draws a solid
rectangle or square.

® context.strokeRect (x,y,w, h) — Draws a
rectangular or square line.

® context.clearRect (x,y,w, h) — Erases a solid
rectangle or square from the canvas display. Basically, it is
like drawing a transparent shape to make the website
content under the canvas visible.

Attributes

The fillstyle, shadowBlur, shadowColor,
shadowOffsetX, and shadowOf fsetY attributes described
later in this section in the “Color and Style” subsection apply
to the £i11Rect () method. Additionally, the strokeStyle,
lineCap, lineJoin, linewidth, and miterLimit
attributes, also described in “Color and Style,” apply to the
strokeRect () method.

Drawing Paths

Complex and irregular shapes can be drawn as canvas paths.

A path is an invisible line that builds the shape’s structure by
moving an “invisible ink” pen from point to point. That shape
can be filled or stroked, which actually draws it to the screen.

Methods

® context.beginPath () — Starts a new path by clearing
out any previously established path points.

® context.rect(x,y,w, h) — Creates a rectangular path.

Drawing with the HTML5 Canvas

® context.moveTo (x,y) — Moves the pen to a new point.
® context.lineTo (x,y) — Creates a line from the current

pen location to the specified point.

context.arc(x,y, radius, startAngle, endAngle,
clockwise) — Creates an arc using the specified point as
the center. radius determines how big the arc is, and
startAngle and endAngle determine where the arc
begins and ends. The clockwise Boolean, if true, states that
the pen moves clockwise from startAngle to endAngle,
or, if false, the pen moves counterclockwise from
startAngle to endAngle.

context.arcTo (x1,yl,x2,y2, radius) — Creates an
arc of radius size that joins two tangent lines, the first
defined by the current location to (x1,y1), the second
defined by (x1,y1) to (x2,y2).

context.quadraticCurveTo (cpx, Cpy, X, V) —
Creates an elongated arc that moves from the current pen
location to (x,y), using control points (cpx,cpy) to
influence its curve.

context.bezierCurveTo (cplx, cply, cp2x, cp2y,
x,y) — Creates a double-elongated curve, also known as a
Bézier curve, from the current pen location to (x,y). It uses
two pairs of control points to influence the curve at two
locations along the path.

context.closePath () — Creates a straight line from
the current pen location to the first point in the path.

context.f£ill () — Draws the path area with the
fillstyle color.

context.stroke () — Draws a border along the path
area with the strokestyle color.

context .drawSystemFocusRing (element) — Draws
a native system focus ring around the current path, only if
the element specified has focus.

context.drawCustomFocusRing (element) —
Returns true if the specified element has focus. Then you
can draw your own focus ring using the path and stroke ()
or £i11 ().

context.scrollPathIntovView() — If the canvas
exceeds the overall browser screen size, this method will
scroll the path into the viewable display area.

context.clip() — Constrains the drawable clipping area
with the current path.

context.isPointInPath (x,y) — Allows you to verify
whether point (x,y) exists at any location along the current
path line.

continued )
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Attributes

The fillstyle, shadowBlur, shadowColor,
shadowOffsetX, and shadowOffsetY attributes described
later in this section in the “Color and Style” subsection apply
to the £111 () method. Additionally, the strokestyle,
lineCap, lineJoin, linewidth, and miterLimit
attributes, also described in “Color and Style,” apply to the
stroke () method.

Text Drawing Methods

The text drawing methods allow you to place a single line of
text, using a single font configuration, anywhere in the canvas.
Any midway changes within the text string to the location,
such as line wrapping, or font, such as bold and italic, must be
handled by a new call to a text drawing method.

Methods

® context.fillText (text, x,y, maxwWidth) — Draws
text in the current font at (x,y) using a solid
fillstyle setting. An optional maxwidth size
determines how much text should actually be drawn.

® context.strokeText (text,x,y, maxWidth) —
Draws text in the current font at (x,y) using a lined-
border strokeStyle setting. An optional maxwidth size
determines how much text should actually be drawn.

® metrics = context.measureText (text) —
Measures text in the current font to determine the width
it would occupy without actually drawing it.

Attributes

The following attributes can be used to control how various
draw functions execute. Each attribute value can be stored and
retrieved in the drawing stack using save () and restore():

® context.font — Sets the current font using a syntax
that matches the CSS font property.

® context.textAlign — Sets the horizontal text
alignment with values like start, end, left, right, or
center.

® context.textBaseLine — Sets the vertical alignment
of the (x,y) point to the height of the text itself. Values
accepted are top, hanging, alphabetic, ideographic,
or bottom.

® metrics.width — The context.measureText ()
method returns a metrics object. This object has one
property, width, which can be used to retrieve the
measured text’s width.
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The fillstyle, shadowBlur, shadowColor,
shadowOffsetX, and shadowOf fsetY attributes described
later in this section in the “Color and Style” subsection apply
to the £i11Text () method. Additionally, the strokeStyle,
lineCap, lineJoin, lineWidth, and miterLimit
attributes, also described in “Color and Style,” apply to the
strokeText () method.

Direct Pixel Manipulation

Direct pixel manipulation implies the ability to create a blank
ImageData object or convert an existing canvas display into
an ImageData object, giving yourself the ability to query and
manipulate exact pixel values.

Methods

® imagedata = context.createImageData(w,h) —
Creates a new ImageData object of the specified w width
and h height.

® imagedata = context.createImageData
(imagedata) — Creates a copy of an existing
ImageData object.

® imagedata = context.getImageData(x,y,w,h) —
Creates a new ImageData object sourced from the canvas
itself.

® context.putImageData (imagedata, dx,dy) —
Allows you to inject an ImageData object into the canvas
at (dx,dy).

® context.putImageData (imagedata,dx,dy,dirtyX,
dirtyY,dirtyw, dirtyH) — Allows you to inject an
ImageData object into the canvas at (dx,dy) but also to
specify a rectangular dirty clipping region relative to the
ImageData object. Therefore, only the content within the
clipping region will be drawn to the canvas.

Attributes

® imagedata.width — The width of the ImageData
object.

® imagedata.height — The height of the ImageData
object.

® imagedata.datal[] — An array of numbers, called the
CanvasPixelArray, representing the red, green, blue,
and alpha channel values for every pixel in ImageData.
Because there are four channels per pixel, the total size of
imagedata.datal[] is the total pixels times four.

® imagedata.data.length — The total length of
CanvasPixelArray. Dividing by four gets the total
number of pixels in the ImageData object.



Color and Style

Each time that you draw on the canvas, you have the option to
use a solid color, gradient, or pattern. This is done by assigning
either a color string or style object to the fil1Style or
strokeStyle attribute. Most often, a solid color is all that is
required, so specifying a color string that follows a CSS-like
color syntax — such as red, #££0000, or rgb(255,0,0) —
into either attribute is the quickest way to add colors to your
canvas.

Methods
The following methods are used to create complex styles:

® gradient = context.createLinearGradient (x0,
v0,x1,y1) — Creates a linear gradient that contains
gradient colors that change from (x0,y0) to (x1,y1). The
output of this function is a gradient object that first must
receive at least two addColorsStop () calls before it is
assigned to fi11Style or strokeStyle.

® gradient = context.createRadialGradient (x0,
y0,r0,x1,y1,rl) — Creates a radial gradient that
contains gradient colors that change from (x0,y0) and a
radius of r0, outward to (x1,y1) and a radius of r1. The
output of this function is a gradient object that first must
receive at least two addColorStop () calls before it is
assigned to £i11Style or strokeStyle.

® gradient.addColorStop (offset, color) — Adds a
specific color stop at an offset location to the gradient
object. The offset value must be a decimal number
between 0 and 1, and the color value follows the same
(SS-like color syntax.

® pattern = context.createPattern
(image, repetition) — Allows you to assign a
specific image object as a repeating or scaling pattern.

Drawing with the HTML5 Canvas

Fill Attributes

The following fill attributes are used when you call the
fill-related methods: £111 (), £i11Rect (), or £illText ():

® context.fillStyle — Accepts a color string, gradient
object, or pattern object to which it specifies the fill color,
gradient, or pattern used by the fill-related methods. If
unspecified, the fill color is black.

® context.shadowOffsetX, context.shadowOffsetY —
Accepts an integer value to specify where a shadow should
be placed beside a fill object created by one of these
methods. If unspecified, there is no shadow.

® context.shadowBlur — Accepts an integer value to
specify how quickly the shadow’s edges blur away. If
unspecified, the shadow has no blur effect.

® context.shadowColor — Accepts a (SS-like color string
to specify the color of the shadow itself. If unspecified,
black is used.

Stroke Attributes

The following stroke attributes are used when you call the
stroke-related methods: stroke (), strokeRect (), or
strokeText ():

® context.strokeStyle — Accepts a color string,
gradient object, or pattern object to which it specifies the
line color, gradient, or pattern used by the stroke-related
methods. If unspecified, the line color is black.

® context.lineCap — Specifies how the ends of open
lines will be capped. Options include butt, round, and
square.

® context.lineJoin — Specifies how the corners of line
paths will be filled in when two lines meet at different
angles. Options include bevel, round, and miter.

® context.lineWidth — Sets the stroked line width in
pixels.

® context.miterLimit — If context.lineJoin is set
to miter, a limit of the miter length can be applied.
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Before you can begin drawing on the canvas, you must
declare a canvas element, along with its identifier
and dimensions. This process serves three purposes. First,
it allows you easy access to the element in JavaScript.
Second, it enables you to define the canvas pixel area size
using the height and width properties. Third, it enables
you to define fallback content that will be displayed on
non-Canvas API web browsers:
<canvas 1id='surface' width='500"
height='500"'>
<img src='static-image.jpg'>
</canvas>
The id attribute is optional, but it does make locating
this particular canvas element easier, especially if you

Declare a canvas Element

have multiple canvases on the same page. If you know

the absolute height and width values, specify them now;
otherwise, you may use rough values as placeholders and
modify them in JavaScript later. The content within the
canvas tag group represents any fallback method that you
have available. This can be a static image showing what
the user will be seeing, a Flash version of the drawing or
animation, or perhaps a simple text message that prints,
“Your browser does not support the HTML5 Canvas API.”

After you have your canvas element defined, you can use
JavaScript to locate the canvas in the DOM, access the 2D
canvas API, and start to apply shapes, lines, text, colors,
gradients, images, and animations.

N, =R

e Gt Tools Symewr Buffers - Window  Help

& LRRAHA|THO|? R

9 Open an HTML file with jQuery loaded. -
ARRL (9@
e Type <canvas id="surface’ width="500"
height="300"> to set a canvas element ;
500 pixels wide by 300 pixels tall. .

I.clnd
e Insert some fallback content for when
canvas support is unavailable.

o Type </canvas>.

e Go to your <script type='text/
javascript'> block or a JavaScript
file loaded after jQuery.

o Scroll to a JavaScript $ (function ()
{...}); group or create one if it does
not yet exist.

o Type var canvas = $(‘canvas#surface’)

{ 5

 to draw on this canvas %/

:/scriptagt:

pre

e</hd

style
article.c

margin:

style
script type='

' width height="
ioes not support the HTMLS canvas.

[0]; to access the canvas element

with id="'surface" using jQuery.

Note: If you are not using jQuery, you skip
step 6 and replace step 7 with var canvas
= document.
getElementById('surface') ;. Be sure
to specify your JavaScript after the
<canvas> tag or in @ document .onload

= function() {{ }) ; function.

0 Type if (canvas.getContext) { } to
verify that the canvas object has the
getContext function.
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¥
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0 Type var context = canvas.
getContext(‘2d’); to access the
two-dimensional canvas context
of functions.

Note: 24 is the only context currently
available in the Canvas APIL.

Note: In this example, the rest of the
code is described throughout this
chapter. It is just shown here to make
the canvas look like something when
you view it.

@ Save your JavaScript and HTML
files.

@ Load your HTML file in an
HTML5 web browser.

The Canvas API sample text and
border appear.

@ Load your HTML file in a
non-HTML5 web browser.

The non-Canvas API fallback
content appears.
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" canvas.html”

<script type=Ttext/javascript’>
S(function(){
var canvas = §{'canvas#surface®) [0];

if (canvas.getContext) {
var context = canvas.getContext('2d");

¥

RN
90L, 3016C written 72,42 76%

var gradient = context.createlinearGradient(0,0,500,300);
gradient.addColorstop(0, *red”);

gradient.addColorstop (0.5, "green');
gradient.addColorstop(l, "blue');

context.fillstyle = gradient:
context.fillRect (0, 0, context.canvas.width,
context.canvas.height);

context.font = *bold italic 25pt arial';
context.fillstyle = 'white';
context.fillText( '"HTMLS Canvas', 100, 100 }:

<gcript t
var can

var canvas = §

Af [canvas.get

)
</seript>

Example

2011 A MG

ementByTd (*surface");

canvasdsurface’) (017

“entext) |
canvas .getContext (*2d*);

HTML5 Canvas

TYPE THIS

<style type='text/css'>
body{ margin:0; padding:0 }

</style>

function onWindowResize () {

}

onWindowResize () ;
</script>

canvas#surface{ position:fixed;

<script type='text/javascript'>

$ (window) .resize (onWindowResize) ;

context.canvas.width = window.innerWidth;
context.canvas.height = window.innerHeight;
// (Re)draw canvas contents

z-index:-1 }

It is possible to declare a canvas that acts just like a dynamic background image.

If you ever need to resize an existing canvas object, do not modify the CSS width and height properties. This
will cause your canvas to scale by forcing the same number of pixels to appear in a larger or smaller area.

RESULT

When the page first loads, onwindowResize ()
is registered as a resize event handler. This
ensures that if the user resizes the browser,
the canvas is adjusted to match the current
settings. Because the function also runs at load
time, the canvas width and height match the
displayable browser dimensions right away. The
CSS rules here simply set the canvas to run
underneath the actual website content, just
like a background image.
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The simplest, and only, shape you can draw on the
canvas natively is a rectangle. This may seem like a

very restrictive statement, but the canvas rectangle is not
designed to be just a simple shape; it provides you with a
way to set a solid background color across the entire canvas
plane, draw a box or border around a selected area, or erase
part or all of the drawing area.

For more complex shapes, everything from lines, to
triangles, stars, circles, hearts, bears, cars, and people, you
must use a canvas path, as described in the next section,
“Draw Paths on the Canvas.”

There are three types of rectangles that you can draw on
the canvas:

Draw Basic Rectangles on the Canvas

® (lear rectangle — clearRect (x, y, w, h) — This
erases whatever was previously drawn in the canvas and
exposes underlying HTML elements.

® Fill rectangle — fillRect (x, y, w, h) — This draws a
solid rectangle using the current £i11Style setting.

® Stroke rectangle — strokeRect (x, y, w, h) — This
draws a rectangular border using the current 1inewidth
and strokeStyle settings.

fillstyle and strokeStyle define the color styling to
draw with. In their simplest form, they use CSS-style values,
such as #££0000, rgb (255, 0,0), or color keywords like
red. These properties are explained in the sections “Using
Solid Color on the Canvas” and “Using Linear Gradient
Colors on the Canvas” later in this chapter. If you do not
specify them here, the default color is black.

&

=T T T e

o Open an HTML or JavaScript file with

e bt Tools Symew Buffers - Window  Help

Ta@alrn

& neR&dHA

a canvas and 2D context variables
loaded.

Note: In this example, and for the rest of
the chapter, the canvas element’s size is
700 x 500 pixels.

© Type context.fillStyle = ‘#FF8000’;
to set the current fill style color to
orange.

Note: The £illstyle attribute is
described later in the section “Using Solid _
Color on the Canvas.” &

e Type context.fillRect(50, 50, 300,
200); to fill a 300 x 200 rectangle at
(50, 50) with the fill color.

body
html

ARRL |88

h5

style
script type

0 Type context.strokeStyle = "

T [

‘#0000FF; to set the current stroke phtar

ARRS |98

Sy Buffers Window  Help

HHATaal? R

B a8

style color to blue. hi
¥ style

article.c

Note: The strokeStyle attribute is
described later in the section “Using Solid
Color on the Canvas.”

o Type context.strokeRect(100, 100,
300, 200); to draw a 300 x 100
rectangle at (100, 100) with the
stroke color.
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o

Type context.clearRect(75, 75,
100, 100); to erase a 100 x 100
square at (75, 75).

Save your HTML or JavaScript
file.

Load your HTML file in an
HTML5 web browser.

The canvas methods render a
drawing in the canvas element.

In this example, a yellow
rectangle is drawn.

A blue rectangle is drawn.

A clear square erases part of the
blue and yellow rectangles.

Drawing with the HTML5 Canvas

47
48
45
50
51
52
53
54
55
56
57
58
59
&0
61
62

<script type="

"text/Jjavascript™>

$ (function(){
var canvas = §{'canvas#surface®) [0];
if (canvas.getContext) {
var context = canvas.getContext('zd"):

context.
context.

context.
context.

& context.
+

Fy:

</seript>

fillstyle = "#FF80007;
TillRect (50, 50, 300, 200);

strokestyle = "#0000FF';
strokeRect (100, 100, 300, 200);

clearRect (75, 75, 100, 100):

Canvas Shapes
Baslc Rectangles

Synopsis
context.cl
context.fil.

context

Example

TYPE THIS

context.fillStyle = '#FFOOFF';
context.fillRect (0, 0, context.canvas.width,

context.canvas.height) ;

The default background color of a canvas is actually transparent. This makes other elements, such as the web page
<body> tag, that do have a CSS background-image o background-color property to show up through the
canvas drawing area. This is useful as the content you draw will appear to float above the background under it.

If you choose, you can apply a specific background color to the canvas. This can happen as soon as you have received
its 2D context object. Use the attributes context .canvas.width and context.canvas.height to get the
width and height of the canvas element.

RESULT

A purple rectangle is drawn encompassing the

entire size of the canvas element.

The £fillstyle property is discussed later in this chapter.
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Complex and irregular shapes can be drawn as canvas
paths, generated by placing an “invisible ink” pen at a
specific location and defining straight lines, arcs, or curves
to build a shape. That shape can be filled or stroked, which
draws it to screen.

All paths must begin with beginPath (). This removes all
points established by any earlier paths. Note that previously
drawn paths will remain on the canvas; this function just
removes any of the analogous invisible ink.

Path-generation methods allow you to control your invisible
ink pen:
® moveTo (x, y) — This moves the pen to a specific

location in the canvas. This is useful as the first method in
a new path to define where you want the path to begin.

lineTo(x, y) — This creates a straight line path
between the current pen location and the specified
coordinates.

Draw Paths on the Canvas

rect (x, y, w, h) — This creates a rectangular path,
just like calling one moveTo and four 1ineTo methods.

arc(x, v, radius, startAngle, endAngle,
drawClockwise) — This creates an arc or circle
centered at x and y. The angles are measured in radians,
and the path can be drawn clockwise or counterclockwise.
® DbezierCurveTo(cplx, cply, cp2x, cp2y,

x, y) — This draws a parametric Bézier curve to

create smooth and fluid lines that gravitate toward two
pairs of control points and influence the path’s curve,
from the current position to x and y.
quadraticCurveTo (cpx, cpy, X, y) — This draws
a quadratic curve from the current position to x and y.
The control point influences the middle of the path’s
curve.

When the path shape is complete, close and fill the path
with a specific color with £i11 () or draw a line along the
path with stroke().

o Open an HTML or JavaScript file with a -

canvas and 2D context variables loaded. [

Fie bdit Tools Gmews Buffers - Window  Help

2T

=] DRBEAMATIO[? R

9 Type context.beginPath(); to start a

new path.
(3
(4

Type context.moveTo(x, ¥); to move
the path “pen” to a specific point.

Type context.lineTo(x, y); to draw a
line from the previous point to (x, y).

Optionally, repeat steps 3 and 4 to
draw additional lines.

.
’

Type context.rect(x, y, height, width)
to add a standalone rectangle segment
to the path.

o

Type context.arc(x, y, radius, Math.PI,

hE>Ex =</ 5
script type
S(func ni)

if

for |

}3
seript
article class

2*Math.PI, true); to create an arc

drawing, centered at (x, y) moving
clockwise from w to 2m.

Note: Be sure to use Math.PI and not
Math.Pi.

0 Type context.stroke(); to draw a line
along the path.
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the previous path.

0 Type context.beginPath(); to erase 10: ?5: (meVeTa (200, 250)

© Type context.moveTo(0, 500);. TR 0 s Y <)
@ Type context.bezierCurveTo(0, 0, 110 ontext. :;;@
250, 500, 500, 500); to create a 112
Bézier curve from the previous point to N 81,1 Bes
(500, 500), gravitating toward control
points (0, 0) and (250, 500). e

=" ntca':.ll.c;d.r-.\t icCucveTo (cpx, opy, X, Y&
Note: The quadratic curve is the same basic Exampls

idea as a Bézier curve, except there is only
one control point.

@ Type context.fill(); to fill the path.
@ Save your HTML or JavaScript files.

@ Load your HTML file in an HTML5 web == NIl e
browser.

In this example, the straight line paths
are drawn.

The rectangular line path is drawn.

The arc path is drawn.

This is the curved Bézier path, filled in.

Note: The rectangle created a whole new
path segment, as it implies moveTo ().

After drawing with stroke () or £i11 (), you can create a new path with beginprath (). However, if you draw
your path and then add more points to it without declaring a new path, all earlier points will remain active for any
subsequent drawing methods and will be drawn twice.

Sometimes, when drawing a line along a path, you may want the entire path shape to be unbroken. Call
closePath () to add a new path line back to the very first point and then call stroke ().

TYPE THIS RESULT

context.beginbPath() ; Two semicircles are created. The first

context.arc (50, 20, 25, Math.PI, 0, true); .
comEerRE . Semaka () 7 one starts from & to zero radians, or

context.beginPath() ; 180° to 0°. The second uses the same
context.arc (50, 60, 25, Math.PI, 0, true); arc path, but closePath () adds a U

context.closePath() ; ' .
context.stroke () ; straight line back to the start of the arc.

Note that closePath () is implied if you use £111 (). Experiment with this example by changing coordinates,
removing the additional beginPath ()s, and by changing stroke () to £i11 ().
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rawing canvas text combines the capabilities of CSS

fonts with the fill and stroke procedures described
earlier in this chapter. Essentially, your font is defined using
the same syntax as the CSS font property; this includes the
ability to take advantage of @font-face, new in (SS3 and
described in Chapter 4, “Styling with CSS3.” The text itself
creates a path that can either be filled or stroked.

Start by specifying the font the text will be drawn as:

context.font 'font-style font-variant
font-weight font-size font-family';

All font values are order specific, although not all are
required. At a minimum, you must specify font-size and
font-family values to properly set a canvas font. All
values use the same syntax as their CSS equivalents.

Draw Text on the Canvas

You may optionally control the text alignment, relative to
the point where text will be drawn, using the context.
textAlign and context.textBaseline attributes.
Possible values for the former are start, end, left,
right, and center. Possible values for the latter are top,
hanging, middle, alphabetic, ideographic, and
bottom. See the WHATWG page at jwww.whatwg.org/specs/|
web-apps/current-work/multipage/the-canvas-element)
html#dom-context-2d-textbaseling for an explanation.

After your font properties are all defined, you can call
fillText () Or strokeText () to actually draw the text to
the canvas using the current £i11style and strokeStyle
attribute settings, described earlier in this chapter:

context.fillText (text,
context.strokeText (text,

X, V)i

X, ¥Y)i

o Open an HTML or JavaScript file with a

canvas and 2D context loaded. RAESY

Optionally, type context.save(); before
you change the font or text attributes, if
you want to restore the previous values.

9 Type context.font = ‘size “Times New
Roman”,serif’; to define the font size
and a font family name, plus a fallback
generic font family name.

Note: As there are spaces in this example’s font 5 _
name, only that name is wrapped in quotes. '

Note: There are no spaces between the
comma-separated font names.

Optionally, type bold to use a bold font
weight.

[T vt himd = O public i hireiSvehagher T demo Fuesmrad) - VI

Foe Ednt Tools Symew Butters - W
@
NESEx

style
article.e

margin:

style
script type="'
script type

acript

ir |

Optionally, type italic to use an italic
font style.

Optionally, type small-caps to use a
small-capped font variant.

seript

Note: Because the font style, variant, and
weight all use unique keywords, they could be
specified in any order preceding the font size
and font family.
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Optionally, type context.textAlign =
‘center’; and context.textBaseline =
‘middle’; to center the text on the
(%, y) point.

o

i
iRE

Type context.fillText(text, x, y); to
draw filled text at (x, y).

Type context.strokeText(text, x, y);

</script

<article
<canvas id="surface’ width='700' height='500">

Your browser does not support the HTMLS canvas. -

o) -save ()i

contWxt.font = *bold italic small-caps €0px "Times New Roman",serif’;
context.textAlign = 'center’;

context.textRBaseline = 'middle’;
context.fillText ("Abcdl234Y, 300, 200);
context.strokeText ("Abcdl2347, 300, 300);

context.restore ()

‘ss="example’>

for stroked text at (x, y).

Optionally, type context.restore();
if you used save () earlier to restore

Nobe that fa:

Example

the attribute values. T—-x 1100 200 300 400 500 [600
o Save your HTML or JavaScript file. y | - . l
0 Load your HTML file in an HTMLS B

web browser.

. nen 12

Note: In this example, and for the rest of 200 AHL 1Z20%
the chapter, a grid layout is used to better _
show you the origin point, the x- and !
y-axes, and the placement of objects. 300 /JECE ZZ 2 3 4

The text is drawn with fillText ().

The text is drawn with b

strokeText ().

This is the point used to position the

text, centered by the textalign
and textBaseline modifications.

If you want to use precise text placement in the canvas, such

TYPE THIS
var todayStr = 'Today is';
var dateStr = new Date();

context.textBaseline = 'top';
context.font 'italic 30px arial';
var todayStrMetrics context .measureText (todayStr) ;
context.fillText (todayStr, 0, 0);

context.font 'bold 40px arial';
context.fillText (dateStr, todayStrMetrics.width,

0);

need to know the overall width of the text string in the selected font prior to actually writing it to the screen. This
can be done with the measureText (text) method, which returns a metrics object.

The pixel width of the font can be accessed using metrics.width.

as drawing multiple text strings after each other, you

RESULT

The measureText () method calculates
the width of the first string and uses the
width in the placement of the next
string. This way, the text “Today is”
appears in a normal 30px font followed
by the date in a bold 40px font.
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You can customize what color is used when drawing on
the canvas. Earlier sections of this chapter have shown
shapes, paths, and text drawn in black, which is the default if
the £i11style and strokeStyle attributes are undefined.

context.fillStyle = 'color';
context.strokeStyle = 'color';

The color value can be one of four string formats:

® #RRGGBB — Specifies an RGB color in three pairs of
hexadecimal numbers, from 00 for no color to FF for
maximum color, depending on position. For example,
#FF8000 is maximum red, half green, and no blue,
which appears orange.

® rgb(rrr, bbb, ggg) — Specifies an RGB color, very
similar to #RRGGBB, except the values are decimal
numbers from 0 to 255. For example, rgb (255, 128,0)

Using Solid Color on the Canvas

is orange. The format rgba () adds an alpha
transparency value: a decimal number from 0 to 1.

® hsl (hue, saturation, lightness) — Specifies an
HSL color by providing its hue, saturation, and lightness
values. hue is a decimal number from 0 to 255, and
saturation and 1ightness are percentage numbers.
For example, hs1(32,100%,50%) is orange. The format
hsla() adds an alpha transparency value, just like
rgba ().

® colorname — Allows you to specify a literal color
name from a predetermined list, such as black, white,
orange, fuchsia, olive, chocolate, hotpink,
and khaki. For a complete list, see the W3C page at
Wwww.w3.0rg/TR/css3-color/#svg-colot.

When either style attribute is defined, use £i11 (),
fillRect (), £illText (), stroke (), strokeRect (),
and strokeText () to create colorful canvas objects.

o Open an HTML or JavaScript file with a - Ceerint tapeConty Javasoriptr o Convas/CAVASTORA 18 e/ eeript>
canvas and 2D context variables loaded. h e 0
50 if (canvas.getcontext) |
o Type context.save() to back up the g% var context = canvas.getContext('2d"):
current attribute settings. Bt e

55
Type context.strokeStyle = ‘#BADA55"; o
to set the stroke style to a dark o

yellow-green color. &

Type context.fillStyle = e
‘rgba(0,128,128,0.5); to set the fill e

67

style to teal at 50% transparency. &

62
. o
¥
¥

drawGri u
drawl ()
function Yrawl() {

context.save ()

context.strokestyle = "#BRDASL';
context.fillstyle = "rgba(0,128,128,0.5)";

<0

IRk

</seript>

Draw some canvas objects, such as
shapes, paths, or text strings.

e © o ©o

Example
Save your HTML or JavaScript file. #IShow Grid Layout
x| [100 200 300 1400 500 600
Load your HTML file in an HTML5 web Y ' { '
browser. L
100

In this example, a dark yellow-green
line is drawn for stroked shapes.

A teal color is drawn for filled shapes. Lidd
Note: Because the teal is 50% transparent, ko
you can see items previously drawn 300
underneath it.

400
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e Go back to your HTML or - I G0y ves, w00, 200y ;
JavaScript ﬁ[e_ 2;1) context.fillRect (250, 250, 200, 100);
66 @ context.restore ()
0 Type context.restore(); to 2; - // Draw the same images in the restored styles, but +10x,+10y
restore the strokestyle and b [/ SR ron e prisnate @
fillstyle values to what they - !
were before context.save () 5 -
was called. = “/ECEIp
1) Carrvas Colors - HTMRLG»
@ Continue drawing more stroked or & ¢ Ommisarayen
filled paths, rectangles, or text Example
strings. ESTiNT  TERsEgyy JSSEGEAREEGEAZYT AZEER [ SEERERLI
@ Save your HTML or JavaScript file. E ﬁ | i '
@ Load your HTML file in an HTML5 [T aennas ; |
web browser. | |
The stroked and filled shapes b HAH R
created after context. { :
restore () revert to the
previous strokeStyle and 300 i
fillstyle settings. '
Note: As strokeStyle or 300 !
fillstyle both were not defined '
prior to context.save (), they both
reverted to black.
You can use a shadow fill to simulate depth on any #RRGGBB, rgb (rrr, bbb, ggg), hsl (hue, saturation,
shape or text, regardless of filling it with a solid color lightness), Of colorname.
or stroking it with a lined border. Essentially, whatever is being drawn will be mirrored
Example at coordinates offset by shadowOf fsetX and
o P shadowOffsetY. The edges will then be blurred to
N S o S transparency using the length of shadowBlur.
context .shadowOffsetY = number; The shadow fill can be stored and reverted, just like the
context .shadowBlur = number; other fill and stroke styles, using context.save () and
context.restore ().
The syntax for shadowColor’s color value is the same
as described above for the fill and stroke styles:
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You may use linear gradient colors in place of a solid
stroke or fill color. This allows you to add interesting
multicolored effects on a single canvas object that blend
from one color into another.

To create a gradient, you must first call createLinear
Gradient () and specify the coordinates for where the first
color begins (x0, y0) and the last color ends (x1, y1):

var gradient context.
createLinearGradient (x0, y0, x1, y1);

The gradient object created must then be assigned color-
stop offsets. An offset determines where along the (x0, y0)
to (x1, y1) path that a specific color will be strongest:

'colorl') ;
'color2');

gradient.addColorStop (offset,
gradient.addColorStop (offset,

For each gradient.addCcolorsStop () call, the offset
variable must be a unique decimal number within 0 and 1.

Using Linear Gradient Colors on the Canvas

If offset is 0, its color is applied to the (x0, y0) point
and everywhere before it on the path. The offset of 1 color
is applied to the (x1, 1) point and everywhere after it. All
other color offsets in between 0 and 1 will appear at their
relative offset location between (x0, y0) and (x1, y1).

Assign the gradient object to £i11Style or
strokeStyle. This will draw it to the canvas when you
use £i11(), fillRect (), fillText (), stroke(),
strokeRect (), Or strokeText ():

context.fillStyle
context.strokeStyle

gradient;
gradient;

The canvas location where this gradient is drawn
determines which portions of the color blend actually
appear. The gradient will remain active until £i11style
or strokeStyle are changed.

&

o Open an HTML or JavaScript file with a
canvas and 2D context variables loaded.

Foe Bt Toals Syemwe Buffers Window Melp

9 Type var gradient = context.
createlinearGradient(100, 100, 400,
400); to define a gradient that moves
diagonally from (100, 100) to (400, 400).

Note: If you want a horizontal gradient, set the
first and third parameters to the same x-axis
value; for a vertical gradient, set the second
and fourth parameters to the same y-axis value.

e Type gradient.addColorStop (0, red"); to
use red at offset 0.

Optionally, type gradient.addColorStop

o

style>
script type

if (canv

i

script

article class
input type

(0.5, white’); to use white at offset 0.5,

108
109
110
111
112
113
114
115
116
117

which is effectively at (250, 250) in the

createLinearGradient () path.

o Type gradient.addColorStop(1,blue’); to
use blue at offset 1.

(3 g

function draw2 () {
var gradient = context.createlinearGradient (100, 100, 400, 400):
gradient.addColorstop(0, 'red');
gradient.addcolorstop(0.5, 'white'):
gradient.addcolorstop(1l, 'blue'’);
i
i

RN
</script>
<article class='example’>

Note: You can continue adding new colors at
different offsets between 0 and 1.
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Drawing with the HTML5 Canvas

108
103
110
111
112
113
114
115
116
117
113
113
120
121
122
123
124
125
126
127

e Type context.save() to back up the
current attribute settings.

G Type context.style = gradient; to
assign the linear gradient as the
stroke or fill style.

o Use a stroke- or fill-related method to
draw with the linear gradient.

e Type context.restore(); to restore

function draw2 () {
var gradient = context.createlinearGradient (100, 100, 400, 400):
ent.addColorstop (0, 'red'):
nt.addColorstop (0.5, 'white'):
ent.addColorstop(l, 'blue');

<0
0

g

context.save ()

context.restore();
i
i

Iy
</script>
<article class="example's

your previous attribute settings from
the save point, thus removing the
gradient from the drawing style.

Example
0 Save your HTML or JavaScript file. Show Grid Layout
R 100 200 1300 1400 500 600
@ Load your HTML file in an HTML5 web T ' | '
browser. L/
1ue
The objects are drawn with the linear
gradient as their painted colors,
relative to the linear gradient path. Pl |AHRRS [HNEERSEEERNSSNNENRNSBSESSR! |NESRSSRENEESRER
This is the point where the linear
gradient begins. T Jpmmmm
This is the point where the linear
gradient ends. o

Calling gradient .addColorStop () once does not
make a gradient;, it only makes a solid color, regardless
of the offset value. Only when you have multiple
gradient.addColorStop () calls, each with a unique
offset between 0 and 1, will a color gradient be
constructed.

In addition, you do not need to use 0 and 1; any two partial
values will suffice. In the previous example, had you only
assigned two color stops to 0.5 and 0.75, the perceived
path would shrink to (250, 250) and (300, 300).

It is possible to create a gradient that fades

into transparency. This is done by using rgba
(red, green, blue,0) as a gradient.
addColorsStop () color. The three color channel

values should match your canvas background color or
image as closely as possible. So, if your background is
solid black or an image that is mostly black, use
rgba(0,0,0,0).

For example, the following color stops create a gradient
that moves from red to transparent-white:

gradient.addColorStop (0, 'red');

gradient.addColorStop(l, 'rgba(255,255,255,0)"');
Note this technique also

works on radial gradients, as

described in the next section,

“Using Radial Gradient :
Colors on the Canvas.” i 1

197




An alternative to the linear gradient is the radial
gradient. This allows you to add interesting
multicolored effects on a single canvas object that actually
blend seamlessly from one color into another, but in a
circular fashion — outgoing from a specific point and
incoming into another specific point.

To create a gradient, you must first call createradial
Gradient () and specify the absolute coordinates for where
the first color begins (x0, y0), the radius outward as ro,
and where the last color ends (x1, y1), plus its radius, r1:

context.createRadialGradient
x1, y1, rl);

var gradient
(x0, y0, r0,

The gradient object created must then be assigned
color-stop offsets. An offset determines where along the
radial path a specific color will be strongest:

Using Radial Gradient Colors on the Canvas

'colorl');
‘color2');

gradient.addColorStop (offset,
gradient.addColorStop (offset,

For each gradient.addColorStop () call, the offset

variable must be a unique decimal number between 0 and 1.

If offset is 0, its color is applied to the (x0, y0) point
and everywhere before ro. If offset is 1, its color is
applied to the (x1, y1) point and everywhere after r1. All
color offsets in between will appear relationally between
the two circles.

Assign the gradient object to £i11Style or
strokeStyle. This will draw it to the canvas when you
use £i11(), fillRect (), fillText (), stroke(),
strokeRect (), Or strokeText (). The gradient will
remain active until fi11Style or strokeStyle are
changed.

o Open an HTML or JavaScript file with
a canvas and 2D context variables

[T otees iemi + (Figeitae_ MR RemiSehapterLidemancamas) - GVa =T
Eoe Lt Tools et Uufers Window Melp

ARRS| B

loaded.

e

Type var gradient = context.
createRadialGradient(250, 250, 50,
250, 250, 200); to define a gradient
that starts at (250, 250) and changes
colors from a 50 pixel radius up to a
200 pixel radius.

Type gradient.addColorStop (0, red’);
to use red at offset 0.

Optionally, type gradient.
addColorStop (0.5, white’); to use
white at offset 0.5.

margin:

style

script type

if (canv

id=t
' width

156
157
153
153
160
161
162
163
164
165
166
167
163
163

Note: You can continue adding new colors
at different offsets between 0 and 1.

Type gradient.addColorStop (1, blue’);
to use blue at offset 1.

Note: You do not need to use 0 and 1 for
the first two offset values, but you do need

drawGridLayout (context) ;
draw3

functi draw3 () {
var gfadient = context.createRadialGradient(250,250,50,250,250,200);
gradient.addcolorstop(0, 'red');
gradient.addColorstop(0.5, 'white'):
gradient.addColorstop(1l, 'blue');
i
i
IRy
</script>
<article class='example’>
<input type=checkbox id='showgrid' checked>Show Grid Layout

m

at least two addColorStop ()s with
different offsets and colors.

198




Drawing with the HTML5 Canvas

e Type context.save() to back up the —— e —— —
current attribute settings. e R I DI
T RMVa s "yI2]:
G Type context.style = gradient; to e L paiss
assign the radial gradient as the fill or 4
stroke style. o
o Use a fill- or stroke-related method to . e et RacialErACienE (LA AD0 RN R0, 200N
draw with the radial gradient. o " ? PR e
0 Type context.restore(); to restore ntext. savet) s
your previous attribute settings from @ _
the save point, thus removing the L2 0
gradient from the drawing style.
Q Save your HTML or JavaScript file. é .
177 5:;1::ipt
article class='
input type id ' checked>$how Grid Layout
canvas id="' ' width="' 1 ]\Eiql\t ?.
166,0-1 a3%

@ Load your HTML file in an HTML5 web

browser.
Example
The objects are drawn with the radial 7 Show Grid Leyout
. L —x [100 200 7300 400 500 600
gradient as their painted colors, : | :

relative to the linear gradient path.

This is the area before the linear
gradient begins. In this example, it is
a 50 pixel radius from the start point
at (250, 250).

This is the area where the linear i i m_'
gradient ends. In this example, it is | _

a 200 pixel radius from the same | I
start point.

By setting a radial gradient with different (x0,y0) and (x1,y1) points and adjusting the values so that x1 progresses
from x0 to x0+r0, or y1 progresses from yo0 to y0+x0, you can create some very interesting radial gradient effects.

For example, the following three images demonstrate three different states: when x0=y0=x1=y1 and r0>r1; when
x1 starts to increase toward x0+r0; and when x1 moves beyond x0+ro0:
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You can draw an image onto any point in the canvas using
drawImage (). This provides a convenient way to import
image files stored on your web server into the canvas:

var image = document.getElementById(imagelID) ;
context.drawImage (image, destX, destY);
imageID identifies for the image in HTML, as in <img
src='image.jpg' id='imageID'>.drawImage()’s
destx and destY values indicate the point in the canvas
where the image will appear.

Alternatively, if the image resource is not available as an
HTML img element, you may download it dynamically using
anew Image () object’s src attribute. This requires you
to listen for the object’s 10ad event, which tells you the
resource has been downloaded and can be displayed:

Draw an Image on the Canvas

var image = new Image() ;
image.src = 'image.jpg';
image.onload = function() {

context.drawImage (image, destX, destY);
}i
If, after the canvas initially draws the image, you happen
to reassign image.src to a new file, the image.onload
function expression will run again and draw the new image.
This will overwrite the existing image; however, if the
new image is a smaller size, parts of the older image will
remain visible. If this proves to be a problem, you can call
clearRect () with the previous image’s dimensions before
drawImage ().

o T

o Open an HTML or JavaScript file ——

with a canvas and 2D context

ARRE| 9
variables loaded.

e Type var image = new Image();
to create the image object.

ad BRBOHAITRO 7R
hEoEx e</hb.
style
article.c
margin:
style
script type=' arc : gET acript

script type

ir |

‘IE’.I-— imag new Ima

script

article class='

input type id

c 5 id=" ' width=’

browser does not support the

how Grid Layout

Canvas.

e Type image.src = ‘image.jpg’;
to specify the image file that

you want to draw on the canvas. ' &

0 Type image.onload =
function(){ }; to specify an

anonymous function expression
on the load event.
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Drawing with the HTML5 Canvas

© Type context. et inage = new Insge();
drawImage(image, x, y); to . .
draw the top left of the image 63 &
at the point (x, y) after it has '
been downloaded from the web
server.

script

©

Save your HTML or JavaScript :
ﬁle. Example

4 Show Grid Layout
Load your HTML file in an T—"K [
HTML5 web browser.

7500 800

The image is drawn on the
canvas, with the top left of the
image at the point (x, y)
specified.

It is possible to send all images through an alpha-channel transparency filter, called globalAalpha. Simply assign
to it a decimal value between 0, for completely transparent, to 1, for completely visible before drawing your image.
Actually, this globalalpha attribute applies itself to all drawing methods, not just drawImage (). Therefore, it is
a good idea to call save () to back up the current setting, which if left untouched is 1, make the change and draw
the image, and then call restore () to restore the saved setting.

TYPE THIS RESULT

imiii&iito:i’:()ft.mction() { The current attribute settings are backed up, and then
context .globalAlpha = 0.5; the image is drawn at the point (100, 100) with 50%
context.drawImage (image, 100, 100); transparency; anything under the image remains visible.

context.restore() ;

. The modified globalalpha value is then reset to its

previous setting.

In addition, the globalCompositeOperation attribute can be used to customize how the canvas merges
semitransparent object colors in with the existing canvas content. Most of the time, the default setting of
source-over is sufficient, but if you want to customize it, an explanation of the options can be found at the
WHATWG page at www.whatwg.org/specs/web-apps/current-work/#dom-context-2d-globalcompositeoperation.
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You can scale an image before drawing it into the canvas
using a similar procedure to the one described in the
section “Draw an Image on the Canvas,” except this time,
you must specify two more parameters to the drawImage ()
method, a destination width and height:

context.drawImage (image, destX, destY, destW,

destH) ;
destX, desty, destw, and destH specify the destination
region of the canvas you are copying to. If destw and
destH do not match the image’s original width and height,
it will be scaled when drawn onto the canvas.

Scale a Canvas Image

The image’s aspect ratio cannot be locked by
drawImage () alone. So if you want to maintain the
height and width aspect while scaling, you will have to
cross-multiply using one destination dimension and the
image’s original dimensions. This will return the opposite
destination dimension at the same aspect ratio.

Example
destW = 360;
destH = image.height * destW / image.width;

If the original image is 600 x 400 and destw must equal
360, the destH calculation will yield 240. Now you can
run drawImage () and maintain the aspect ratio.

@ima

Fie fdit Tools Smem

o Perform steps 1 to 4 from the

T

==k

Buffers  Window  Melp

section “Draw an Image on the ?\fﬂa ® *—':'5 ﬂa = h::- SHA|TDal? B
Canvas.” e styles
. article.example
87 margin:
o Type context. Sene

drawImage(image, 100, 10,
500, 700) to draw an image at
(100, 10) and scale it to 500
pixels wide and 700 pixels high.

Save your HTML or JavaScript
file.

a

soript type="taut

[

script
rticle class=" '
input type id=" ' checked>Show Grid Layout
canvas id="' ' width ' height="'
Your browser does not support the HTMLS canvas.
84,1

Load your HTML file in an
HTML5 web browser.

(5 himes.

Example
The scaled image is drawn on

# Show Grid Layout

amay.org

the canvas.
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Drawing with the HTML5 Canvas

You can crop an image before drawing it into the
canvas using a similar procedure to the one described

in the section “Draw an Image on the Canvas,” except A sprite sheet is a single image

this time you must specify four more parameters to the file that contains multiple frames

drawImage () method: of the same object at various

context .drawImage (image, srcX, srcY, srcW, animation states. f ?
srcH, destX, destY, destW, destH); This sprite sheet contains the same

srex, srey, srci, and srcH specify the region of the character at different strides, facing different directions.

Because each frame is the same size, you can
repeatedly crop with drawImage () by modifying srcx
and srcy to get a different stride and angle and destx
and desty to move the character across the canvas.

This sprite sheet example is by Franck Dupont, a.k.a.
“arikel,” and used here under the CC-BY 3.0
attribution. The original image is located at the Open
Game Art page at http://opengameart.org/content/|
Rd-rpg-character-walk-spritesheetf.

source image that you are copying from. Likewise, destx,
desty, destw, and destH specify the region of the canvas
you are copying to. If srcwand srcH do not equal destw
and destH, the cropped image will also be scaled.

Crop a Canvas Image
[ magesmmi g ] ==

o Perform steps 1 to 4 from the Pt =Tois o uters Wil
. A 2 BRB(ALA|TAA 7
section “Draw an Image on the shabaimdban b J b
Canvas"’ . Fal Text Vas.get text (" .IJ.-

e Type context. 139 raws:
drawImage (image, srcX, srcY, S ———
srcW, srcH, destX, destY, &
destW, destH) to crop and scale 14
an image.

e Save your HTML or JavaScript
file.

i
soript

e Load your HTML file in an e ; 4 s
HTML5 web browser. I — -
The cropped image is drawn on AR L:‘;‘”gg' =0 5 G 550 550
the canvas. T ! ! !
y
100
D S S e
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The HTML5 canvas gives you direct access to individual
pixels. You can use this to query individual pixels for
red, green, blue, and alpha channel values. This process is
done by retrieving a static snapshot of the canvas as an
image creating the image’s data array:

var image = context.getImageData(x,y,w,h);

This method will take a rectangular picture of the canvas
element and store it in an ImageData object. This object
provides three properties: height, width, and data. The
data property is actually an array that contains a massive
list of numbers, four for each pixel, that describe the
pixel's color channels:

Query Individual Canvas Pixels

for (var x = 0; x < image.width; x++){
for (var v = 0; y < image.height; y++){
var index = (y*image.width+x)*4;
var red = image.data[index+0];
var green = image.data[index+1];
var blue = image.datal[index+2];
var alpha = image.datal[index+3];

// The pixel at (x,y) holds
rgba (red, green, blue, alpha)
}
}
For each pass of the two for loops, x and y will contain
the point whose pixel is currently being queried. The index
variable indicates where in image.datal] that this pixel’s
colors are found. Finally, the four channels’ values are found
in image.data[index] t0o image.data[index+3].

o Open an HTML or JavaScript file with a F

ARRE |88

e Edit Tools Ymew Buffers - Window  Help

& AR AHHA

canvas and 2D context variables loaded.

©

Draw something on the canvas.

Type var image = context.
getImageData(srcX , srcY, srcW, srcH);
to take a snapshot of the canvas as an
image data array.

Type for (var x = 0; x < image.width;
x++) { } to scan through each x-axis
pixel.

Type for (var y = 0; y < image.height;
y++) { } to scan through each y-axis
pixel.

Type var index = (y*image.
width+x) *4; to access the base index

of each individual pixel. —

&7

Type var red = image.data[index+0]; s

to access the red channel value. e

72
Type var green = image.data[index+1]; 54

for the green channel value. I

77

Type var blue = image.data[index+2]; i

function magnifyImage (src¥X, srcY¥, srcH, srcW) {
var e = context.getImageData(srcX, src¥Y, srcH,
forf r x = 0; x < image.width; x++ ) {
£ var ¥ = 0; ¥ < image.height; y++ ) {
r index (v * image.width + %) * 4

var red image.datalindex+0]?
image.datalindex+1]z 0

image.datalindex+2]7

[ 1#

var green
‘;»var blue
wvar alpha image.datalindex+3

srcin) ;

m

79
for the blue channel value.

e © 60 ¢ o6 o

Type var alpha = image.data[index+3];
for the alpha channel value.

204




Drawing with the HTML5 Canvas

e

g =

@ Process the %, v, red, green, blue,

e Edit Tools Ymew Buffers Window  Melp

and alpha variables in a pixel-query
function.

Note: In this example, the
magnifyPixel () function draws a 20 x
20 rectangle in the pixel’s color beside the
sample canvas image. The rectangle is
placed at the same (x, y) coordinates of
the pixel, relative to the rectangle size.
The effect is that the image sampled by
getImageData () appears magnified.

@ Save your HTML or JavaScript files.

ARRL |88

IGARRB|SHHA TR ? R

for | y 0; ¥ in ot jht: y++ )

@ Load your HTML file in an HTML5

web browser.

This is the area sampled by
getImageDatal().

Canvas Plxels
Query Pixels
Synopsis
¥AT image = contaxt.gecImageDatalx, v, W hl:

Example

This shows the results of the
function that processes the pixel
colors within the sample area.

TYPE THIS
var image = context.getImageData(0,0,100,100);
for (var i1 = 0; i < image.data.length; i += 4) {

var sum = image.data[i] + image.datal[i+1] +
image.datal[i+2];
image.datal[i] = image.data[i+1l] = image.
data[i+2] = sum/3;
image.datal[i] += 150;
image.datal[i+1l] += 75;

}

context.putImageData (image, 0,0) ;

When you can query the canvas’s individual pixel colors, it is very easy to build something to manipulate them.
Often this is done by creating an image filter that uses logic to calculate a new color and updating the same index
position of the image.datal] array. Once complete, run put ImageData () to update the canvas.

The putImageData () method accepts three different parameter formats, exactly like drawImage ().

RESULT

For each pixel, the value of the three color
channels are added together, averaged, and
synchronized. This converts the image into
black and white. Next, 150 is added to red and
75 to green, which inserts a brown that
converts the image into a crude sepia tone.

Finally, put TmageData () writes the sepia image
data directly onto the canvas element at (0, 0).
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Tracking mouse activity on the canvas allows your users
to interact with your canvas drawing. This process
involves registering event listener functions on mouse event
activity. Your canvas JavaScript can identify what the user
clicked and update the display accordingly:
canvas.addEventListener (eventType,
onEventFunction, false);
Note that the canvas object is used here, not context;
the event listener registration is predicated on the actual
canvas element, not the Canvas APIL. You can now supply
eventType, onEventFunction, and a Boolean, which
almost always is false: This indicates that events bubble
up the DOM starting at the canvas element, which is most
appropriate in a mouse-activity context.

The following mouse events can be used as eventType to
specify the function’s target action:

Track Mouse Activity on the Canvas

® click, dblclick — Standard click and double-click
actions; mutually exclusive on the same target.

® mousedown, mouseup — The click-hold and
click-release actions. Use these if you want to fine-tune
a click into two events.

® mouseover, mouseout — When the user’s mouse
cursor hovers over the target and when it leaves.

® mousemove — The mouse cursor is moved within the
target. Useful for hover and drag-and-drop applications:
mousedown and mousemove as the drag and mouseup
as the drop.

® mousewheel — When the user’s scroll wheel is used by
the user while hovering over the target.

The mousedown, mousemove, and mouseup events can
be used together to fine-tune the control you have over
complex mouse interactions, such as drag and drop.

Listen for Mouse Events 'ﬁ_”;";;”t’jf‘f‘f;;‘:;“’;:::“‘::ﬂ:’“‘:j’;”“”"'““'“ =

o Open an HTML or JavaScript file with a
canvas and 2D context variables loaded.

e Type canvas.addEventListener
(‘mousedown’, onMouseDown, false);
to declare the mousedown event
handler.

e Type function onMouseDown

ARERS| S

GBABRR|ISSAITHO[? R

new I

(event) { }.

0 Type if ( event.button ==0) { } to

[GE Fvauee. Wil (b e_FE RIS e pter T Ea o Py amran ] - T
File Bt Teeh Syt

SRS e

Buffers Windiw  Help

BEBERISSAI TR TR

identify only to primary button clicks.

0 Type canvas.addEventListener
(‘mousemove’, onMouseMove, false );
to declare the mousemove event
handler.

G Type canvas.addEventListener
(‘mouseup’, onMouseUp, false); to
declare the mouseup event handler.

Note: These event registrations are within the
mousedown function because they must only
respond when the mouse is “down-then-
moving” and “down-then-up.”

o Create functions for the mousedown
and mouseup events.

new Image(

event. pre:
if | ewvent.bu

for | > oF %
for | Ly 0: v
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Drawing with the HTML5 Canvas

0 Type canvas.removeEventListener
(eventType, function, false); to
unregister the mousemove and
mouseup events after the user releases
the initial mousedown button.

File Edt Tooh Sy

The functions removed must match the
functions that were added.

[ Traten Wl (R e RIS e ARt PV arrsa ) - GO
Ruffers

AERS B ®

o

Window  Halp
BABRISSAITHQ 7R

2]
new Image():

event.|
if | ewvent.bu o

(envent)

{event)

for | 3 0: x
for | ; 0z

9]

Add canvas functionality that occurs

=]
=3
0
71
72
13
14
75
16
17
78
79
80
81
82
83
84
85

when the mouse button is initially
pressed down.

@ Add canvas functionality that occurs
when the mouse button is released.

Note: In this example, the no-cursor class
assigns cursor: none. This allows the
canvas to display its own mouse cursor, but
only while the mouse is pressed down.

function onMouseDown{event) |

event.preventDefault();
if ( event.button == 0 ) {
canvas.addEventListener (
(

, onMouseMove, ¥
canvas.addEventlListenar
el ) eaddClass (

; OhM Up, yi
i

function onMouseMove (event) |

¥

¥

function onMouseUp(event) {
canvas.removeRventListener (

canvas.removeEventListener ( .
= ) .removeClass ( Vi
}

, ondouseMove, Vi
onMouseUp, Vi

Note: If you want to know where the user
clicked and released the mouse button, you
must detect its offset position in the canvas.
This is described on the next page.

Unregistering the events during mouseup ensures that
the browser will not send unrelated mouse activity to
your midworkflow listener functions. Remember that
the mouse workflow always begins with mousedown,
may contain multiple mousemoves, and always ends
with a single mouseup. In the example here, the code
in step 4 was used to restrict the type of initiating
mouse activity that launches this workflow, which is
completed by the code in step 8.

If you are interested in scroll wheel actions, they are
a little more difficult to respond to. The delta scroll

resolution — the amount of scroll wheel change in a
mouse event — is drastically different between browsers
and operating systems. Specifically, the delta value on
Safari on Mac 0S X is =20,000 per mouse event, Chrome
in Windows is =900, and Internet Explorer 9 in Windows
is =1,400 — and Opera in Windows is =120 and on Linux
is =80, but also has reversed up/down delta direction!

Adomas Paltanavicius wrote a very good article, available
at www.adomas.org/javascript-mouse-wheell, that tries

to make sense of this problem. The article is a little
outdated, but it still applies today to the HTML5 canvas.
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When an event launches your onEventFunction, an
event object parameter is provided that details the
contextual information associated with the mouse event.
As such, the event object contains several properties
that allow you to identify exactly where and what the user
clicked:

® cvent.screenX, event.screenY — The click
location relative to the user's monitor.

® cvent.clientX, event.clientY — The click
location relative to the user’s browser window.

® cvent.pageX, event.pageY — The click location
relative to the web page.

® cvent.offsetX, event.offsetY — The click
location relative to the target element.

[

event.ctrlKey, event.shiftKey, event.
altKey, event.metaKey — Booleans that specify
whether the Ctrl, Shift, Alt, or meta (& or 88) keys were
pressed in tandem with the mouse button.

Track Mouse Activity on the Canvas (continued)

® cvent.button — An integer indicating which mouse
button was pressed: 0 for primary, 1 for middle, 2 for
secondary.

In the context of a canvas click, the location you will be
interested in is event .offsetX and event.offsetY.
These properties will always indicate where the user clicked
relative to the top-left origin point of the canvas itself,
regardless of where the canvas element appears in the
browser window.

Unfortunately, not all browsers provide event .offsetXx
and event.offsety, so they require you to calculate this
yourself by subtracting the canvas element’s offset location
by event .pagex and event .pagev. What complicates
things is that the process to determine an element’s offset
location also differs by browser. Fortunately, jQuery’s
offset () method can be used to easily identify the
canvas element’s offset, which helps you calculate event.
offsetX and event.offsetyY as a fallback.
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Identify Where the User Clicked

@ Type canvasOffset = $( ‘canvasisurface’
).offset();.

Note: jQuery’s offset () method runs on page
load and window resize, but the actual offset
calculation (in step 13) must be repeated for
each mouse event.

>

canvas.addEventListener ('mouseup', onMouseUp, false);
$('canvas') .addClass ('no-cursor');
i
i
var canvasoffset = §{('canvas#surface’).offset();
window.addEventListener('resize”, function() {
canvasoffset = §('canvas#surface').offset(); @
function onMouseMove (event) |
}

1, false):
function onMouseUp (event) {

@ Type var x = event.offsetX and var y =

[ e
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event.offsetY to get the event’s ECEEE

Gyritae

.}
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coordinates relative to the canvas element.

@ Type || event.pageX - canvasOffset.left;
and || event.pageY - canvasOffset.top; as
fallback calculations for the offsetx and
offsetY values.

@ Add functionality that occurs when the
mouse moves while pressed down.

Note: Duplicate steps 12 and 13 in the
onMouseDown and onMouseUp functions if
required.

In this example, onMouseDown and
onMouseMove perform the same canvas
functionality. This is why the former calls
the latter.

1 wi (event)
event.pre. Default{}:
if ( event.button == 0 )

e {event) ;

window.

fbk Hove [event)
event . of faety
event

event . pageX -
event. page £ .top:
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@ Save your HTML or JavaScript file.

@ Load your HTML file in an HTML5 web
browser.

The canvas image’s default state is
drawn on the browser: Nothing has
been clicked.

@ Click once on the canvas image.

The canvas responds to the mousedown
and mouseup events.

Drawing with the HTML5 Canvas

@ Click and drag across the canvas image.

The canvas responds to the mousedown el
and mousemove events. —_

Note: In this example, the magnified image
updates as the mouse cursor drags across the
original image.

@ Let go of the mouse button.

The canvas responds to the mouseup
event. Subsequent mousemove and
mouseup events over the canvas are

Add Event Listeners

ignored.

Be aware of touch-sensitive mobile devices with HTML5
browsers — specifically, the Android and i0S tablets

and phones. Although they do trigger mouseclick,
mousedown, and mouseup events, there are no
mouseover, mousemove, Of mouseout events. This will
make developing touch and drag a little different — and
hovering impossible. Instead, these browsers implement
touchstart, touchmove, and touchend, with a
slightly more complicated event object structure that is
required to add multitouch support.

The term multitouch refers to multiple touch events

that are tracked independently, like multiple mouse
pointers. This provides new functionality gestures, like

pinch-to-zoom, and double- or triple-finger scrolling.
You can technically provide this functionality on your
website for your mobile phone and tablet users, but this
requires you to monitor events simultaneously and
calculate relative distances and movement between
each finger within the touchable area.

A blog post by Ross Boucher provides a very good
example of a single touch-to-mouse event shim, available

vents-in-javascriptf. He demonstrates how to translate
touchstart and touchmove events into mousedown
and mousemove activity. The post focuses on the iPhone
platform but transfers seamlessly to the Android.
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The origin, the name for the point at (0, 0), is in the
top-left corner of the canvas element. Whereas this
works well enough if you are just starting out drawing

on the canvas — increase x to go right, increase y to

go down — it does make things a little more difficult to
understand if you have multiple objects to draw together

as a group, especially if that group is positioned at multiple
relative locations on the canvas.

In fact, this will become a major problem when you start
working with canvas animations. Imagine that you have a
group of shapes that make up a character in a game, and
the character moves from right to left on the screen. You
could calculate the absolute x and y coordinates for all

points to build the character, at every location along the

Translate the X- and Y-Axes

character’s travel path, but this is too much work and prone
to errors.

To help with this problem, you can translate the location
of the origin to a new point on the canvas. Then when
you draw your character, you do not need to calculate the
position of the head, body, arms, and legs separately; you
just code it once, relative to the origin, and simply move
the origin around when you want to move the character.

context.translate(x,y) ;

When you draw your objects, you can simply leave the
origin at its new location or move it back to the top left.
Either way works; it does not matter — that is, unless you
are animating and need to constantly save and restore the
baseline coordinates in a stack array, as described below.

o Open an HTML or JavaScript file with a
canvas and 2D context variables loaded.

Note: In this example, a grid layout is drawn
in the canvas to demonstrate the location of
the (0, 0) origin and the size and layout of

the drawing area.

9 Draw a shape at coordinates (100, 100).
e Save your HTML or JavaScript file.

heeal + (HApublic BT ¥
File Fdt T e Buffers Windiw  Hap
BRI SSAI TR R
hs
style
script type sre=" script
script type
S FLne "
1 TATEE: 01:
if {car
script
article class='
width height="
wser does not support the HTMLS canvas.
article
ection
footer
4 288

0 Load your HTML file in an HTML5 web

N i onion A el
browser. contexc.transiace (X, ¥
Example
The (0, 0) point appears in the top-left ==X 100 200 300 1400  [500 |60
corner of the canvas element. T 5 | ?
y
The shape is placed at the point =
(100, 100).
Note: In this example, arcs will automatically
center on the point used. »
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e Go back to your HTML or [—— e s — o T
JavaScript file. auasiseliralssaloohIVSCIVE
G Type context.translate(x, y);
before calling any drawing
methods, moving the origin to e i S
the coordinates (x, y). i i L
o Save your HTML or JavaScript it (oo
file. & 86, 200
1|| IIII 5 ),
sé;ipr_
al-%'._l.le vt ' width=" height="

Load your HTML file in an
HTML5 web browser.

CONTEXT . Cransiate(x, ¥i7

Example
The origin has moved to the B[, ENEEEY EmE
new location.
The shape created at (100, 100) | | O B
is offset by the origin point
change. .
200  [-100 T—-x 100 200 300 400
y
100
=8 T yeuEe: I T

You can translate the origin as many times as required
while drawing on the canvas. This is particularly useful
if you have a complex object, such as a person, that you
want to move across the screen. Rather than redraw
each individual component, draw it once relative to

(0, 0) and then move the origin point where you want
the character to move.

Fortunately, the methods save () and restore () can
be used to save a backup of the current drawing settings

and then restore them all when done. Multiple backups
can be stored and retrieved in a LIFO (last in, first out)

order.

Unfortunately, there is no way to retrieve what the
current translate point is. So be careful when nesting
multiple context saves and restores; make sure that you
have the same number of each. It can get very
confusing, and you may get lost in case you miss a
restore () somewhere in the middle of your program.
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You can rotate the entire canvas two-dimensional drawing
plane, which makes drawing objects at a specific angle
much easier as the number line the x- and y-axes follow is
actually altered. For example, rotating a 100 x 100 canvas by
45° will move point (0, 100) from the far right, to the near
bottom-right corner; point (50, 50) moves from the exact
center to the middle of the left-side border.

Regardless of whether you need to rotate a shape 180°,
45°, or 1°, do not spend your time calculating the shape’s
absolute coordinates rotated at an angle; just rotate the
axes themselves.

All rotations occur around the origin point. Therefore,
unless you first use translate (), your rotation will pivot

Rotate the X- and Y-Axes

around the top left of the canvas. The rotation direction
itself moves clockwise and must be specified in radians:
context.translate(x,y);
context.rotate(radians) ;

If you prefer to work in degrees and cannot remember how
to specify radians from your high school trigonometry days,
note that 1° is equal to /180, or written in JavaScript,
Math.PI/180. Therefore, 90° is 90*Math.PI/180, which
can be simplified to Math.PI/2.

The save () and restore () methods apply to the
rotate () method, too. It is usually a good idea to run
save () just before you manipulate the drawing plane and
then run restore () when you are done.

o Open an HTML or JavaScript file with a
canvas and 2D context variables loaded.
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9 Type context.translate( context.
canvas.width/2, context.canvas.
height/2); to move the origin point to
the center of the canvas.

Note: Rotating always pivots around the
origin point.

e Draw a shape at coordinates (100, 100).

71 </code></pre>
<h5>Example</h5>
<style>

</ style>
<seript type="text/javascript’>

& context.translate (context.canvas.width/2, context.canvas.height/2):

</ script>

article.exanple {
margin: 10px;

¥

S(function(){
var canvas = §('canvas#surface')[1];
if (canvas.getContext) {
var context = canvas.getContext('2d");

drawGridLayout (context)

context.beginPath();
context.arc(100, 100, 50, 0, 2*Math.PI, false);
context.fill();
i
e

9

0 Save your HTML or JavaScript file.

e Load your HTML file in an HTML5 web

browser. Example

The origin appears in the center of the
canvas element.

The shape appears relative to the origin.

context.rotate (radians) :

R

-100

=

.

~

200 ‘
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81 if (canvas.getContext) {
o GO baCk tO yOUI’ HTML or 82 wvar context = canvas.getContext('2d");
. . 83
\]avascn pt ﬁl.e. 84 context.translate {context.canvas.width/2, context.canvas.height/2);
85 & context.rotate (Math.PI/6);
. 86 d Gridh £ text) F
@ Type context.rotate(radians); 87 e ‘ ‘

88 context.beginPath();

before calling any drawing
methods to rotate the xy plane
clockwise.

Note: Math.PI1/6 in radians is 30°.

e Save your HTML or JavaScript
file.

Q Load your HTML file in an
HTML5 web browser.

The axes are rotated clockwise
by the radian amount specified.

The shape created is also
rotated, pivoting on the origin
point.

The JavaScript Math object contains a multitude of functions for working with angles and performing trigonometric
operations. Math.atan2 (y,x) returns the angle of direction of any point.

TYPE THIS RESULT

SemEEHE - FoaEe (RiEh. atzm2 (100, 200) ) 5 The canvas plane is rotated as the x-axis crosses through
the point (200, 100), an angle of roughly 0.46364 radians,
or about 26.5°. Note that Mmath.atan2 () first requires the
y coordinate and then x, unlike most functions.

If you are more familiar with degrees than radians, you can follow this conversion chart to help you identify a
radian representation for commonly used angles that is simpler than degrees*Math.PI/180.

Degrees Radians Degrees Radians

0 0 90 Math.PI/2
30 Math.PI/6 180 Math.PI

45 Math.PI/4 | 270 3*Math.PI/2
60 Math.PI/3 360 2*Math.PI
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Before you can begin creating animations on the canvas,
it is important to understand the correct way to time
your animations in HTML5 web browsers.

Prior to HTML5, JavaScript animations relied on the
setTimeout () and setInterval () functions. These
allowed you to create asynchronous pseudo-threads — not
true process threads, which are discussed in Chapter 16,
“Running Secondary JavaScript Threads Using Web Workers” —
that split the JavaScript flow. One problem was that they were
active regardless of the browser’s current visible state: If you
opened a website with an active animation in one tab and
then navigated to another tab, the animation would still be
active in the CPU, calculating and updating a hidden browser
window. Furthermore, exact timing was never precise, and a
consistently smooth frame rate was nearly impossible.

Mozilla developed a solution, mozRequestAnimation
Frame (). This allows the JavaScript to notify the web browser
to say, “I have something to animate,” and the web browser

Create Animations on the Canvas

can coordinate the animation frame with the UI refresh rate.
The end result is smoother animations that automatically
pause when the browser’s display is hidden on-screen.

WebKit has also jumped on board with this idea, creating
webkitRequestAnimationFrame ().

Because this is not yet an official API specification — there
is no requestAnimationFrame () function — you will

need to create a JavaScript shim to call the correct function
per browser. This will check which browser-specific function
is available and runs accordingly or automatically falls back
to the legacy functionality — in this case, setTimeout ().

This shim technique comes courtesy of a blog post by
Google employee Paul Irish at http://paulirish.com/2011/
fequestanimationframe-for-smart-animating/. It is
important to note that this new function is not canvas
specific. You can use it for any type of JavaScript animation
in any web browser.

Build an Animation Frame Shim o o T
@ 1n a JavaScript file, type window. Shscholh N T e,
requestAnimFrame = (function () { : whiiden, taquest ! 4
to declare the shim function as I n 0
requestAnimFrame (). B
e Type })(); to close the shim [Emmmr . w =~
function. aRRa o R &SR TaO 7 A

e Type return window.
requestAnimationFrame ||.

Note: By stating the anticipated name for

return window

windew
window.mozZRe:

the function first, your shim will
automatically default to it when the
implementation is standardized and web
browsers have it implemented.

o Type window.
webkitRequestAnimationFrame ||.

e Type window.
mozRequestAnimationFrame ||.
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73 AeireEranne.jf (FEpubli_HamlvhtmIS, A - ]

G Type window.
oRequestAnimationFrame ||.

o Type window.
msRequestAnimationFrame ||.

raturn window
windew

- windeow

5 window

7 window . msFe
Yl

Note: These Opera and Microsoft versions
Of requestAnimationFrame () may

not exist today, but they may in the
future before the specification is finalized.

0 Type function(callback, element)
{h.
Note: Because setTimeout accepts a

timeout parameter, it must be called
inside an anonymous function that

manages the callback and a minimal
timeout value.

0 Type window.setTimeout(callback,
1000/60); to fall back to the legacy
function.

Note: The timeout value used is 16.67
milliseconds. This is roughly the fastest
value that legacy browsers can support
without overloading the CPU.

@ Save your JavaScript shim file as
requestAnimFrame.js.

Although requestAnimationFrame () assumes that
you want the absolute fastest animation frame rate
available, basically 60fps, its implementation supersedes
the original setTimeout () and setInterval ()
functionality in which a very small delay could be used to
hit a number that was close enough to a full frame rate.

Now that the frame-rate problem is solved, at least for
some browsers, the original purpose of setTimeout ()
and setInterval () got ignored. These functions
provided a simple way to set up an arbitrary delay
before executing an asynchronous function.

So how can you restore the convenience of this delay,
yet take advantage of the

requestAnimationFrame () features? You can do so
with the help of Joe Lambert’s extension to Paul Irish’s

shim, which you can view at the GitHub Gist page at
https://gist.github.com/1002116/.

Highlight Joe’s requestInterval.js and requestTimeout.js
code — the functions requestInterval (),
clearRequestInterval (), requestTimeout (),
and clearRequestTimeout () — and copy and paste
it into your requestAnimFrame.js.

Joe gives some background to his design in his blog post
“A better setTimeout ()/setInterval ()" on his

web page at httg://bIog.ioelambert.co]
k/2011/06/01/a-better-settimeoutsetintervall.
The implementation is exactly the same as the

venerable setTimeout (), clearTimeout (),
setInterval (), and clearInterval (). .
! continued )
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ow that you can create fast and efficient animation

frames, thanks to Paul Irish’s requestaAnimFrame ()
shim described on the previous page, you can now apply
movement into your canvas drawing.

Basic animations consist of four distinct stages:

1 Draw the initial frame — This creates the initial setup
of the canvas “scene” using all the techniques described
throughout this chapter. Here you may also run any
precalculation and initialization routines that will make
the second stage run more efficiently.

Calculate the next frame — In order to achieve smooth
animations, you must not spend any more time calculating
the next frame than you have to. Here you calculate the
changed objects’ positions, prepare any new images for
display, and process any user interaction events.

Create Animations on the Canvas (continued)

3 Clear the current frame — Depending on how the
current and next frame differ, you may need to clear
any objects or drawing relics if their presence interferes
with the overall animation effect. Try to avoid running
clearRect () on the entire canvas plane, as this could
slow down the next stage.

Draw the next frame — You can now update the canvas
plane with the second stage’s calculations. You should
try to recycle as much of the previous frame as possible
by not redrawing objects that have not changed in this
frame. Again, to achieve the fastest frame rate possible,
spend as little time here as necessary.

After the cycle is complete, you can choose to continue

the animation process by looping back to the second step,
calculation, repeating the animation process indefinitely. Or
you can simply let your JavaScript program finish naturally;
end your animation by leaving the final frame active on the
canvas.

ey

Loop an Animation Function
o Open an HTML file with a canvas

element declared.

e Type <script type="text/javascript’
src="requestAnimFrame.js’></script>
to import the frame-animation shim.

Go to a <script type='text/
javascript'> block or a JavaScript
file loaded after the Animation Frame
shim with a canvas and 2D context

style
script type

o

script type

ile.valua) :

if |

variables loaded. [

File Feit Teslh 3

x  Buffers

Windirm  Hal

o

Insert JavaScript code that runs once
and initializes the canvas animation as
stage 1.

0 Type function animateObject() { to
define the animation loop.

G Type calculateObject(); to run stage 2
and store its results in global variables.

o Type clearObject(); to erase the object’s
previous frame position for stage 3.

Note: For efficiency, ensure that
clearobject () only clears the “changing”
object area of the canvas and avoid clearing
the entire canvas plane if possible.
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Drawing with the HTML5 Canvas

NI

e Type drawObject(); to draw the
object’s new frame for stage 4.

0 Type requestAnimFrame
( animateObject ); to create a
controlled infinite animation loop
inside of animateObject ().

Note: This will create the fastest-possible
animation speed. To slow it down, use
requestTimeout (animateObject,

Sytar Ruffert Window  H

K

BEEISAITEQ TR

50) to delay each frame by at least

50 ms.

Example

@ Type animateObject(); back in stage
1 to launch the animation loop.

@ Save your JavaScript or HTML files.

@ Load your HTML file in an HTML5
web browser.

The animation process loop launches.

@ Open the Task Manager or Activity
Monitor.

This shows the overall animation CPU
load.

Note: Minimize your web browser. The CPU
load will drop as the animation process is

frozen. Had you used setTimeout (), the
animation CPU would have started higher
and remain high even while minimized.

The clear stage 3 comes after the calculate stage 2 to
reduce any potential flickering; however, the calculate
stage may produce new x and y values that are of no
use to the clear stage. Therefore, the calculate stage
must first back up x and v so that the clear stage knows
where to work.

You can create concurrent animation loops running at
different rates by duplicating steps 5 to 10 here with
different function names. You can then use a different
delay in step 9 to create independently moving animation
objects. Note, however, that if the independent loops
control of the same object, they will need to share the
same stage 3 and stage 4 processes.

For example, in this “Puckman’ animation, you can
make the character object bounce across the screen at
one frame rate but open and close his mouth at a
slightly faster frame rate. Because the entire character
is redrawn after either a move or chomp frame change,
both loops call clearObject () and drawObject ().
In turn, these functions know how to handle a move or
chomp frame change by accessing the calculated values
for both animations.

The completed Puckman example can be viewed at
http://html5.array.org/demos/canvas/animation.htmi.
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H TML5 audio and video provide the means for you to deploy rich content on your website without requiring any
third-party plug-in. Support is already available not only in HTML5 web browsers, but also in many of today’s mobile
devices. This means that with very little effort you can post movies and music online for your users to view or listen to on

nearly any modern platform or device.

The complete HTML5 video specification can be found on the WHATWG page at jyww.whatwg.org/specs/web-apps/|

kurrent-work/multipage /the-video-element.html.

HTML5 Video and Flash Video

Prior to HTML5, Adobe Flash was the standard platform for
delivering rich multimedia content online, partly thanks to the
rise of websites like YouTube. Although Flash required a
third-party plug-in, developing animations and content was
relatively easy, and its capability to play video right in the
browser was unmatched.

However, citing reliability, security, and performance problems
with the Flash cross-platform development environment, web

browser developers started to weigh the pros and cons of using
Flash, especially on mobile devices. They found that better
battery life, hardware-based video decoding, and vector graphic
animations could all be offered by the browser directly, using
the standards developed under the HTML5 banner.

An essay written by Steve Jobs in April 2010 sums up Apple’s
decision to drop Flash on the iPhone and develop HTML5 and is
available at Apple’s web page www.apple.com/hotnews/|
Ehoughts-on-flash/.

<video>...</video>

The <video> tag group defines where in a web page that a
video object will appear. There are two ways to define the video
source content. First, a single movie file can be used in the
src attribute, described here. The second involves moving the
src attribute into the <source> tag, as described later in
this section in the subsection “<source>.”

<video src='moviefile.format' attributes>
Fallback content

</video>

The contents within the <video> tag group will be used as
fallback content for browsers that do not support the HTML5
video element. This can be a Flash-based movie playback
program, a static image of the movie, or even a hyperlink to
download the video file.

218

The following optional attributes can be specified within the
<video> tag itself:

® src='file' — Specifies the movie file to play. Cannot be
used in tandem with the <source> tag.

® width='value',6 height="'value' — Set an initial
width and height of the video element prior to playing.
Also, they will scale the video while playing. These are
strongly recommended because the website layout will shift
around when preload or playback starts as the element is
adjusted to the movie's actual dimensions.

® poster='image' — Sets an image to appear within the
video element prior to playback, akin to a movie poster.
Note that poster is mostly useful if preload="none";
when preload is active, the first frame automatically
becomes the poster image.
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® preload='state' — Controls how the movie file will
download into the web browser when the page first loads.
Values for state are none, which suggests that no
predownload should occur; metadata, which suggests that
the video dimensions, first frame, track list, audio channels,
and duration are downloaded automatically; and auto,
which suggests that the movie download can begin as soon
as possible. Note that the suggestions indicated by this
attribute are merely that; there is no requirement for a web
browser to follow them.

® autoplay — A Boolean attribute that states the movie
may automatically play when enough data has been

Adding HTML5 Multimedia

downloaded to buffer playback without stopping.
Automatically sets preload="auto'. Again, this may be
ignored by some web browsers, such as those found on
mobile devices.

® controls — A Boolean attribute that indicates the web
browser can use its built-in user-interface overlay to control
video playback and volume control. Do not use this if you
plan on providing your own video interface controls.

® loop — A Boolean to restart the video when it reaches the
end of playback.

® muted — A Boolean to mute the volume by default when
playback starts.

<audio>...</audio>

The <audio> tag group defines where in a web page an audio
object will appear. As with the video element, there are two

ways to define the audio source content, in the element itself
or with the <source> tag, described later in “<source>":

<audio src='soundfile.format' attributes>
Fallback content

</audio>

The contents within the <audio> tag group will be used as
fallback content for browsers that do not support the HTML5

audio element. This can be a Flash-based sound playback
program or a hyperlink to download the audio file.

The following optional attributes can be specified within the
<audio> tag:

® src='file' — Specifies the sound file to play. Cannot be
used in tandem with the <source> tag.

® preload, autoplay, controls, and loop — These
attributes have the same functionality as described in the
“<video>...</video>" subsection.

<source>

The <source> tag can be used within either the <video> or
<audio> tag groups. It replaces the single-file src attribute,
allowing you to specify multiple source files along with a MIME
type and codec. The browser can then make an informed
decision as to which file format it understands best without
having to download each file:

<video attributes>

<source src='moviefile.formatl' type='mimetypel'>
<source src='moviefile.format2' type='mimetype2'>
<source src='moviefile.format3'
Fallback content

</video>

type='"mimetype3'>

This is the most ideal way to specify video and audio in HTML5
as not all web browsers understand every major format.
However, it is more work to produce because the same file
needs to be converted up to three formats.
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The audio and video data that is stored within sound and movie files are produced, stored, and retrieved using different
multimedia formats. However, the word format is an oversimplification: The proper way to identify a sound and movie

file is by its container and its codecs.

Containers and Codecs

A container is like an envelope for the audio and video found
within sound and movie files. It determines how many audio
and video data streams are stored and how they can be
retrieved. The data stream itself is compressed using either an
audio or video codec. The container typically determines the
media file’s extension.

Movie Containers

A movie container usually houses one video data stream and
one or more audio data streams:

® The 0GG (*.ogv) movie container is a freely usable
container format that can technically house any type of
codec; however, it is most commonly used with Theora for
video and Vorbis for audio.

® The WebM (*.webm) movie container is also a freely usable
container format, but this version was only first released by
Google in May 2010 as an efficient way to deliver HTML5
video. Despite its age, it is one of the better-supported
formats among HTML5 web browsers. It uses the VP8 video
codec and Vorbis audio codec.

® The MP4 (* .mp4) movie container, also known as MPEG-4
Part 14, is the latest version of MPEG video and audio files
developed since 1988. Although not a free container, it
tends to support other nonfree codecs, such as H.264, MP3,
and AAC.

Video Codecs

The video codec determines how visual data is compressed and
decompressed in a movie container. Usually, only one video
codec data stream exists in a container:

® Theora is a freely usable video codec designed for the 0GG
container. It is designed to offer a free and comparable
alternative to the MPEG video formats.

® VP8 is also a freely usable video codec, released alongside
the WebM container. It was originally developed and
patented by On2 Technologies, and Google released the
specification under the Creative Commons license after its
purchase of On2.

® H.264 is the video codec most often used in MP4 movie
containers. It offers excellent compression and is the
standard on Blu-ray, Adobe Flash, Microsoft Silverlight, and
other online streaming services such as YouTube, Hulu, and
Netflix. A license is required to produce a program that can
encode and decode with H.264, but no license is required to
use such a program or play back a file when used on the
Internet.

Sound Containers and Audio Codecs

Often, a sound container and a sound codec are defined by the
same format standard. This is the case of 0GG Vorbis (*.0gg)
and MPEG-1 Audio Layer III (*.mp3).

® \Vorbis (*.ogg) is a freely usable audio codec designed for
the 0GG container and was developed as an alternative to
the MPEG audio formats.

® The MP3 (*.mp3) sound container and codec is an older but
more widely supported format. First popularized in 1998, it
is not as efficient as most of today’s audio codecs, but it
remains popular, especially on mobile devices.

® The AAC (* .m4a, *.aac) sound codec is stored in the same
container as MP4 but as an audio-only file. The AAC codec
was produced as a successor to the MP3 format; it is more
efficient and offers much better quality output. It too is
encumbered by the same style of patents as the MP3 format.

® The WAV (* .wav) sound container typically holds raw and
uncompressed audio streams stored as the PCM (pulse-code
modulation) codec.
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HTML5 Browser Support

There are different levels of support for each video and audio file. Choosing which one to encode your multimedia presentation in
is based on your target market.

HTML5 Video Formats
Here are the main video formats — codecs, plus containers in parentheses — supported by the major HTML5 web browsers.

Browser Version Theora (0GG) VP8 (WebM) H.264 (MP4)
Chrome 3.0+ 6.0+ No*

Firefox 3.5+ 4.0+ No
Internet Explorer Not Not 9.0+

Opera 10.5+ 10.6+ No

Safari Not Nog 3.1+

HTML5 Audio Formats
Here are the “out-of-the-box” formats supported by the major HTML5 web browsers. Because all browsers support at least Vorbis

or MP3, you only really need to encode your sound files in these two formats.

Browser Version Vorbis MP3 AAC WAV
Chrome 3.0+ 3.0+ | No* 3.0+
Chromium** 3.0+ No No 3.0+
Firefox 3.5+ No No 3.5+
Internet Explorer Not 9.0+ |No No
Opera 10.5+ No No 10.5+
Safari Not 3.0+ |3.0+ |No

+ Or later.

* Google has removed H.264/AAC support for Chrome, but Windows Chrome users can restore it with the help of the Microsoft WMP HTML5
Extension for Chrome, available at the Interoperability Bridges and Labs Center at jyww.interoperabilitybridges.com/wmp-extension-for-chromd.

** Chromium, the open-sourced version of Chrome that is not produced by Google, is on this list because it has a different level of support than
Chrome.

t Internet Explorer can support Theora, Vorbis, and VP8 with the help of the OpenCodecs DirectShow filter, available from Xiph.org at
bra/dshow].

} Safari can support Theora and Vorbis with the help of the OpenCodecs QuickTime component, available from Xiph.org at
fuicktime].

& Safari can support VP8 with the help of a WebM QuickTime component, available from Google Code at https://code.qoogle.com/p/webm

Hownloads/.

221


file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.interoperabilitybridges.com/wmp-extension-for-chrome
http://xiph.org/dshow/
http://xiph.org/dshow/
http://xiph.org/quicktime/
http://xiph.org/quicktime/
https://code.google.com/p/webm/downloads/
https://code.google.com/p/webm/downloads/

f you already own the rights to post a movie file online,

or at least the inclination, it is quite likely that its audio
and video will need to be changed into a format that is
more appropriate for HTML5 web browsers. This process,
called reencoding, involves a software program that is
capable of decoding — or more simply, playing — the
existing audio and video streams and then encoding the
playback into a new format.

There are dozens if not hundreds of free programs available
online that can do this. One program that is particularly
user-friendly is called the Miro Video Converter, produced by

the same developers who wrote Miro (Wwww.getmiro.com), an

open-sourced music and video player.

Install a Movie Encoder

The Miro Video Converter (MVC) is available for the Windows
and Mac 0S X platforms. It is very easy to install and

use and actually acts as a front end for one of the most
powerful multimedia toolboxes available, FFmpeg.

MVC installs a copy of FFmpeg, itself an open-source program
that performs the actual video and audio conversion.
Essentially, MVC is a front end for FFmpeg's myriad of
command-line options. If you want to produce a custom
encoding process, you can always run FFmpeg from the
command line.

For more information on how to interact with FFmpeg
directly, you can peruse the FFmpeg Documentation web
page at http://ffmpeg.org/ffmpeg-doc.html.

Download the Miro Video
Converter

o Go to the Miro page at
www.mirovideoconverter.com.

e Click Download Miro Video
Converter (for Windows).

OR

e Click Download MVC for Mac 0S
X (for Mac 0S X).

more.

Finally!

A super simple way to convert almost
any video to MP4, WebM (vp8), Ogg
Theora, or for Android, iPhone, and

T convart, drag @ video file hara or choose a fle

100% Free and open-source.

Note: Depending on your browser, you
may be warned that this type of
download can harm your computer.

9 Click Keep (or Save) if
prompted.

The MVC installer downloads
onto your computer.

Like Miro Video Converter?

Try Mirg! & wonderful free video playsr, tormant dosnioader, and media organzer

B tha Firs 1o know about updsias

Ketp e up o dos 2]

Ewitker Want the t news on Miro Video Converter?

AB et teap W
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Install the Miro Video Converter
in Windows

o Launch the MVC installer.

e Cpck Brovyse and §elect. a [ —
different installation directory, T

ok, chk “Nes™ T ‘enter i belows on chck “Tiowse™

if preferred. otk ot sl i e

) Evinpre

e Keep clicking Next to proceed 8 bote
through the installation screens.

e Click Close to close the installer
when completed.

MVC is now installed.

MinVideoConverter

Install the Miro Video Converter
on Mac 0S X

o Double-click Miro Video
Converter.

e Click and hold the Miro Video
Converter.app icon.

e Drop the icon into the
Applications folder.

MVC is now installed.

If you want to execute FFmpeg from the command line, you must first locate the directory path to the FFmpeg
executable, depending on your operating system.

TYPE THIS RESULT
In a Windows Command prompt, run these commands: e The output of FFmpeg’s version
cd "C:\Program Files\Participatory Culture information on Windows, including

Foundation\Miro Video Converter\ffmpeg-bin" compile-time libraries and configuration.
ffmpeg.exe -version

TYPE THIS RESULT
In a Mac 0S X Terminal, run these commands: e The output of FFmpeg’s version
cd "/Applications/Miro Video Converter.app/ information on Mac 0S X, incIuding

Contenits/Negonrees compile-time libraries and configuration.

ffmpeg -version
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fter you install the Miro Video Converter (MVC)

program, you can put it to work and reencode your
movies for HTML5 web browsers. MVC is designed to be very
user-friendly and makes it easy to convert your files to the
format that you want.

MVC's pull-down menu lists several options for different
formats, but for the purposes of this chapter, you should
look at Theora, WebM (vp8), and MP4. These represent the
top three codecs that all HTML5 browsers best support.
There are additional device-specific formats in the list, but
their main purpose is to adjust the size of your video for
the device display.

Note that if your original video’s dimensions are too big
to fit in a typical web browser window, you should run
your video through a device-specific encoder, such as iPad
to scale it to 1024 x 768, iPhone for 640 x 480, and iPod

Reencode Movies with the Miro Video Converter

Touch for 480 x 320, and then convert that to Theora and
WebM because it is already in MP4 format. Obviously, this
is a highly inefficient way to resize a movie, but if you are
just starting out with video, it can get the job done.

When you reencode the same file twice, you will get a
lower-quality output from MVC or any other video-conversion
program. For this reason, it is always best to work from the
original source content with the highest bit rate and lowest
compression. Reencoding the same file from one highly
compressed format into another will introduce video noise,
blurriness, and distortion.

For a listing of the actual FFmpeg command-line
options used for each conversion profile, see the

Participatory Culture Foundation page at https://develop

articipatoryculture.org/index.php/ConversionMatriy.

o Click Start = Programs = Miro =
Miro Video Converter (or click
Applications = Miro Video
Converter.app in Mac 0S X).

The Miro Video Converter
program starts.

9 Click Choose a File.
The Open dialog box appears.

o Navigate to a movie file and
select it.

e Click Open.
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e Click the Video Formats down arrow.

G Click a format: Theora, WebM (vp8),
or MP4.

o Click Convert.

The reencoding process begins.
The current progress is displayed.

When completed, the output file will be
saved as movie.theora.ogv, movie.
webmvp8.webm, or movie.mpé4video.
mpé4 in the same directory as the source.

Optionally, you can rename the output file
and remove the MVC profile name, but
keep the movie title and the extension
name — for example, movie.ogv, movie.
webm, or movie.mp4 extension.

If there are any problems with the reencoding of your ) L .
movie, click the FFMPEG Output button. This will e i %{b/Asudlo' Hibvorbis, 22050 Hz, mono,
display a detailed log that summarizes any problems.
One such issue that can cause your reencoding process The ideal audio value is 44100 Hz or higher; anything
to fail is the audio sample rate, as indicated by this less, such as 22050 or 8000 Hz, could cause a failure in
error message: converting your file. This appears to be a problem only
Error while opening encoder for output stream with the WebM and MP4 formats,' Theora seems
50.1 - mEyEe lncorrect prrEmcters such o bhE_ immune to this problem. Until this bug is fixed in MVC,
rate, rate, width or height resample your audio to 44100 Hz first and then pass it
through MVC.

If you are still having problems, click the About/Help
link and then click the Please Visit Our Get Satisfaction
Page link.

This means that your movie was using a sound input
rate that is not acceptable by MVC and the requested
format. Scroll up in the log, and you will see the input
format for the audio stream:

225



fter you have your movie encoded in the HTML5-

friendly codecs, you are ready to place the video on
your web page. You do so by using the <video> tag group,
its optional attributes, and <source> tags — one for each
movie file format:

<video height='640' width='480"
poster="'image' controls preload>
<gsource src='movie.mpd' type='video/mp4;
codecs="avcl.640029, mp4a.40.2""'>
<source src='movie.webm' type='video/webm;
codecs="vp8, vorbis"'>
<source src='movie.ogv'
codecs="theora, vorbis"'>
Fallback display.

</video>

type="'video/ogg;

Although the height and width variables are not required,
they are highly recommended. Otherwise, only when the
video is preloading or starts playing will the element

adjust to the video’s actual height and width. This results
in shifting the website layout to support the larger video

Play Movies with the HTML5 video Element

element. Because both Android and i0S Safari do not
respect the preload or autoplay attributes, the height
and width should be set to provide a good user experience.

Use poster to set an initial image; its size must match
height and width. Otherwise, older versions of Chrome
and Safari may fail to scale the image and could crash the
browser.

Additional Boolean attributes that you can specify include
controls for the browser to provide control buttons,
autoplay to automatically start playing, muted to mute
volume when played, and 1oop to repeat the playback.

The <source> tag’s src attribute defines each file format
the movie is encoded with. Its type attribute declares files
MIME type and codec.

The content within the <video> tag group is automatically
used as a fallback for non-HTML5 web browsers.

@ 1n an HTML file, type <video width="640"  [F o oo oo e e

ORRS|D

height="480" controls> to create a video
object 640 pixels wide by 480 tall that
uses the browser’s built-in controls.

9 Insert fallback content to appear if the
HTML5 <video> tag is not supported.

e Type </video=.

Optionally, type preload="state’ to set a
movie preload state of auto, metadata,
or none.

Note: If preload is used without a value or if
no preload is used at all, it defaults to
metadata.

Note: If autoplay is used, preload is set to
auto.

video width

f: o

Taal? n

style

rticle class

' height="

Optionally, type poster="image’ to set a

default image to appear before the video 5
51
starts. 52
53
54

Note: Defining a poster on Safari 5 and Internet 55

<article class-— >
swideo width=

height= controls preload=
poster= >
“p>
I'm sorry, your web browser does not support HTMLS videos.
Please download the video directly:
</p>

Explorer 9 will flash and then hide the poster —
image, caused by preloading the video. This can
be fixed if you use preload="'none"'.
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o Type <source src="movie.mp4’
type="video/mp4; codecs=
"avc1.640029, mp4a.40.2"'> to
add an H.264 MP4 file.

L EIEK

Note: iPhones and iPads prior to i0S 4.0
required the MP4 file to be the first
resource; otherwise, no video would play.

e Type <source src="movie.webm’

Fie Gt Tools Setw Buffers

' height="
" types

type="

type="video/webm; codecs="vp8,
vorbis”’> to add a WebM (vp8) file.

G Type <source src="movie.ogv’
type="video/o0gg; codecs="theora,
vorbis”’> to add an Ogg Theora file.

o Save your HTML file.

0 Load your HTML file in a web
browser.

The movie's poster image appears.
The movie control buttons appear.

Note: The built-in control layout appears
different for each HTML5 web browser.

g Click the Play button.

The movie starts to play back.

Bogomips, the border collie
starring . in:.

bt

“Squeaky, Squeaky!!”

00:00 49

If you originally used the iPhone MVC profile to
create your H.264 video, you should specify a different
codec value in its <source> tag. Replace your
<source ... type='video/mp4'>'s codecs value
with the following for the iPhone MVC profile video
file: codecs="avcl.42E01E , mpda.40.2". The
original video codec string, avc1.640029, describes
an H.264 high flavor video, whereas avcl.42E01E
describes an H.264 baseline flavor video.

Niall Kennedy wrote a very good article on his blog
that demystifies H.264 flavors, levels, and features, at
Www.niallkennedy.com/blog/2010/07/h264-video.html.

For HTMLS5, you may assume that because different
platforms support different codecs better, you could
specify multiple <source type='video/mp4'> lines
and deliver a high-definition H.264 movie to desktops
and a standard-definition H.264 movie to mobile
devices. Unfortunately, this is not possible. All browsers
that support H.264 will attempt to play the first MP4
movie listed in <source>, regardless of the declared
codec. So, if you use the MP4 profile, the iPhone and
iPad will use more processor power than necessary to
display basically the same thing on a smaller display,
and the iPhone profile on Safari and Internet Explorer 9
will display a lower video quality.
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ou can play sound files in HTML5 just as you can movie
files. Because the structure and implementation of
<audio> and <video> are so close together, collectively
they are referred to as the media elements. There are
some attributes found in <video> that do not apply to
<audio>, such as height, width, and poster, but
everything else, including ensuring that you have the
proper encoding of your sound files for each web browser, is
basically the same idea:
<audio controls preload>
<source src='music.mp3'
<source src='music.ogg'
codecs="vorbis"'>

Insert fallback content here.
</audio>

Play Sound with the HTML5 audio Element

type='audio/mpeg'>
type='audio/ogg;

Additional Boolean attributes that you can specify include
controls, for the browser to provide control buttons,
autoplay to automatically start playing, and loop to
repeat the playback.

The <source> tag represents the various file formats that the
movie is encoded with. Typically, you could specify resource
files for MP3, Ogg Vorbis, AAC, WMA, and WAV, with appropriate
MIME type values. Note that the MP3 and Ogg Vorbis versions
are sufficient to hit all HTML5 web browsers; therefore, there is
no need to also create others, especially a WAV format, as its
file size could be ten times larger than the others.

The content within the <audio> tag group is automatically
used as fallback for non-HTML5 web browsers. This space
can be used to launch a Flash-based audio player or to
display direct download links to the audio files.

" [N =

o In an HTML file, type <audio m

\pubiie
e fdt Tools Setar Buffers  Window  Melp

Taalr R

BR|S&HA

controls> to create an audio ihebaltdy

object that uses the browser’s
built-in controls.

style

9 Insert fallback content to
appear if the HTML5 <audio>
tag is not supported.

e Type </audio>.

$2011

article class
div xm. ==

href=" 1 v T E - ax,

e

" href="
1</a> licensed under <a ¢
div.

Adam McDaniel

Lo T e

Optionally, type preload="state" [

to set a sound file preload state of
auto, metadata, Or none.

Note: If preload is used without a
value or if no preload is used at all, it
defaults to metadata.

Note: If autoplay is used, preload is
set to auto.
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o Type <source src="sound.mp3’

Adding HTML5 Multimedia

50
51

<article class='example'>
<div xmlns:cc="http://creativecommons.org/ns#" about="urn:shal:QGO4FS6I0TELNT

JMIHKH33CANWTRRXTA"><a rel="cciattributionURL" property="cciattributionName™ href="http

type="audio/mpeg’> to add an
MP3 file. 52

&4
is"T>

Type <source src="sound.ogg’
’ : 55
type="audio/ogg; codecs= s

©

://comixter.org/ files/AlexBeroza/ 32423 "»8pinnin' by Alex Beroza</a» licensed under <a r
el="license" href="http://creativecommons.org/licenses/by/3.0/">CC BY 3.0</a».</div>

<audio controls preload='metadata'>
53 <source sre="media/AlexBeroza - Spinnin_.mp3* type='audio/mpeg'>

<source sre="media/AlexBercza - Spinnin_.ogg" type='audio/ogg; codecs="vorb

<p>
I'm sorry, your web browser does not support HTML5 audio.

"vorbis”’> to add an 0gg Vorbis
file.

Save your HTML file.

()

Load your HTML file in a web
browser.

The audio resource loads.

The movie control buttons appear.
0 Click the Play button.
The sound file starts to play back.

Note: The built-in control layout

Home Tutorials Demos

Vigual Blueprint™

Synopsis

csvarve
<sourge

</ andio>
Description

NOtE the vy
Is recommended,

Ut £3n be omitted, or It £3n b2 onky e NIe's MIME type or the MIME plus i3 coosc. The [ser
W availatie

cenged under CC BY 3.0
00:08 44

appears different for each HTML5 web
browser.

Like <video>, <audio>’s codecs parameter is
optional. It is recommended for the Ogg container
though, as it allows you to specify different audio
codecs. Although Vorbis is by far the most popular
format for the majority of audio applications, such as

spoken language, such as phone recordings and
speeches.

Speex , available at www.speex.ord, was originally

8, 16, and 32 kilohertz.

music and sound effects, you can use Speex for storing

developed as a free audio compression format for VoIP
applications, and as such can only handle mono audio in

Speex audio files use the .spx extension, but its
audio/x-speex MIME type is not a part of HTML5.
Therefore, you must use its 0gg container MIME type,
audio/ogg, plus the correct codec parameter in your
HTML5 web page’s <source> tag:

<source src='mylecture.spx' type='audio/ogg;

codec="speex" '>

As of August 2011, the actual level of browser support
for Speex is not great. In fact, only Opera 11.5 supports
Speex natively. But if you want to test it out, you will
likely experience as much as 40% better compression
than 0gg Vorbis.
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It may seem pointless to make the controls attribute
optional in the <audio> and <video> tags. When
omitted, no playback buttons will appear in the web
browser. This is actually intentional, as you can still
control the playback of either element using some simple
JavaScript methods and event listeners.

This moves control over the playback experience from the
user to the website itself. Your goal as a web developer
should be to only trigger playback when it is appropriate,
such as during an HTML5 Canvas game or when chaining
playback of multiple video files together.

Before you begin, you must locate the audio or video
element in the JavaScript DOM. The easiest way to do this
is to assign the element an id attribute and then use
document .getElementById () to interface with the
media object:

Control Audio and Video Playback with JavaScript

var video document .
getElementById (' mymovie') ;

video.load() ;

video.play () ;

This simple example has essentially re-created the
autoplay attribute. The 1oad () method will initiate

the download of the most appropriate resource, which is
required if preload="none' or preload="'metadata’.
The play () method will trigger the process that starts
playback only after enough data has been downloaded. You
need to call 1oad () only once, but you can call play () as
many times as you want to play the file. To pause playback,
use pause ().

The 1oad () and play () methods run asynchronously
through event broadcasters and listeners. They coordinate
using the readystate property, which stores the current
state of the resource download.

o Open an HTML file with jQuery loaded and

e fdt Tools Syeew Buffers Window  Help

a <video> or <audio> tag defined. t.n.gn& e

e Type <script type="javascript’>.

e Type var media = document.getElement
Byld(‘mymedia’); to interface with the
audio or video element’s object.

e Type </script>.

? .

document .getElementEyId(”’

width height="

type=’

type
type="

¢r does not support HTMLS videos.

e Type id="mymedia’ to assign the same e

identifier to the media object used in P

e fdt Tools Symew Buffers Window  Help

step 3.

G Type <button id="play’>Play</button>
to create a play button.

Note: In this example, the Play button is used
for both starting and pausing playback. Unicode
characters represent the play and pause symbols.

0 Type media.load(); to begin downloading
the video or audio resource.

9 Type $(‘button#play’).click(function(){
to tie the play button’s click event to a
function handler.

0 Type media.play(); to trigger playback.
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butteon id :</button
div

acript type

document . getElementByTd ("

! width=’ ' height='

type="'

type="

type="

@ Type }):.
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. . 67 <button id="play’'>&#x25B6;</button>
@ Add a hstener funCtlon for the €8 <input id='progress' type='range' min='0' max='0"' value='0'>
. . 69 <output id="time'></output>
timeupdate event, triggered when the 70 </ div>
. g 71 ipt t ="text/ £
current time position changes. 5 O banctaony (| /JAVRSCEIPET
73 &var video = document.getElementById({'bogomips');
. . 74 video.addEventListener ('timeupdate', function
@ Add a |-1Stener funCt10n for the 75 var wholeseconds = ~~(this.currentTime):ﬁ
. . 76 var tenthsofseconds = ~~(this.currentTime#*10 :
duratlonChange eVent, tnggemd When 77 $("input#progress’) .val (wholeSeconds) ;
. . . 78 $ ("output#time’).text (tenthsofSeconds);
the media duration is known. 79 &},mse);
80 video.addEventListener ('durationchange’, function() {@
€ Type ~~(this.currentTime) and ~~(this. & ‘}},iélii‘fft#pmqress R S
duration) to retrieve the current time . video.load(
. . 85 $("button#pT) . click (function () {
and durat]on il WhOI-e Seconds- 86 // video.paused returns the current paused-playback state.

m

Optionally, display and update a progress
slider and output timestamp with step
13’s values.

Save your HTML or JavaScript files.

Load your HTML file in an HTML5 web
browser.

®6

The media file loads without built-in
controls.

The custom controls appear.

(16

Click the play button.

The input gauge and output timestamp
change as the media plays.

Note: If you left the controls attribute
active, you would see that the built-in controls
and the JavaScript controls are synchronized.

Bogomips, the border collie
starring in..

TYPE THIS

S ('input#progress') .mousedown (function () {video.
pause()});

$ ('input#progress') .mouseup (function () {video.
play()});

S ('input#progress') .change (function () {
video.currentTime = $(this) .val();
S ('output#time') .text ($(this) .val());
)

The currentTime and duration properties store timestamps measured in seconds but with 10-15 digits after
the decimal point. Because the example here is concerned only with using the seconds value as whole numbers,
~~1number) is used as a very efficient way to round down and is much faster than Math.floor ().

Regarding the playback itself, you may set currentTime directly to change the current playback position.

RESULT

Clicking the input gauge pauses the video,
and sliding the gauge moves currentTime,
changing the video display in real time.
Releasing the gauge restarts video playback
at the new currentTime.
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f you are not satisfied with the built-in player controls

offered by your HTML5 web browser and you have no
interest in creating your own controls and JavaScript code,
you may be interested in a program called VideoJS. Produced
as an add-on JavaScript program, it not only provides a
way for you to create custom video playback controls using
nothing but CSS, but also provides a built-in fallback to non-
HTML5 browsers to launch a Flash-based video player.

VideoJS requires you to add additional code around your
existing <video> tag group. This includes wrapping it in

a master <div class='video-js-box'></div> block
and requires you to add some additional class names to the
<video> tag itself.

Embed a Movie Player with VideoJS

If <video> is not supported, VideoJS allows for a Flash
Video player fallback that must be placed within the
<video> tag group as a new <object> block. If both Flash
and HTML5 are not supported by the browser, an additional
text block inside of <object> can be used to provide video
download instructions as a second-level fallback.

To download VideodS, go to http://videojs.cor] and click
the Download link on the right. You will receive a zip
archive that contains the library. Unzip the archive to
extract the video.js and video-js.css files and save them
into your website directory.

After that, you can begin adding VideoJS to your website.

o Open an HTML file with a <video>

element.
[ 2]

Type <script type="text/javascript’
src="video.js'></script> to import
the VideoJS library.

©

Type <link rel="stylesheet’
type="text/css’ media="screen’
href="video-js.css’> to import the
VideoJS CSS.

Type VideoJS.setupAllWhen

B public] T =T
e b Tools Gyemw Bufters Window  Melp
QRRE 8@ BBRRBAHATARD(?R
code
: & o seript
58 ' type="' " media=' ' href="' : '

' width height="
¥ ypant

type
' type='

Ready(); to activate VideoJS.

Type <div class="video-js-box’'> and Ba

ols Syntax Buffers Mindow Help

BRRRASSATRQ? A

</div> around the <video> tag group.

©

Type class="video-js’ into the
<video> tag itself.

Optionally, type <object class="vjs-
flash-fallback’ type="application/

4a.40.2" ">
X-ShOCkwave-flaSh' data=’flashplayer. 87 : <source media/bogomips.webm' type='video/webm; codecs="vp&, vorbis"'
>
SWf’> tO use a FlaSh pl.ayer fa“.back. 68 <source src='media/bogomips.ogv’ type='video/ogg; codecs="theora, vorbis”
T
. . 69 <object class='vis-flash-fallback' width='640" height='430"
Note: You can use the direct link to 70 type='application/x-shockuave- Flash’ |
. 71 data="http://releases.flowplayer.org/swi/flowplayer-3.2.1.ewl'> F
Flowplayer, shown in the example. See 72
73
ww.flowplayer.orq. 71
75
Optionally, add any additional
. 76 </object>
<param> tags required by the Flash 7 ividecg
78 </div>0
player. 79 </article>
80 </article> <
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<article class="example'>
& <div class="video-Js-hox">
<video class="vidso-Jg" id="bogomips' width='640" height="460" controls pos

ter='media/bogomips.png]

<script type='text/javascript' sre='video.]s'></script> a
<link rel='stylesheet' type='text/css' media='screen’ href='video-js.css’>
<seript type="text/javascript's
// Rdd VideoJs to all video tags on the page when the DOM is ready
VideoJs.setupAllWhenReady () 7
</script>

<source L "media/bogomips.mp4’ type='video/mp4; codecs="avcl.640029, mp

68,15



file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.flowplayer.org
http://videojs.com

Adding HTML5 Multimedia

@ 1nsert within the <object> tag g e rLash 7allback. —>
77
group any fallback content for 78
. 79
users who have no HTML5 video 80
81
and no Flash support. 82 d
83
Note: Simply duplicate the resources b &
ope . . , 86
specified in your video’s <source> &7
tags as hyperlinks. - 1
S0
Note: If you did not use a Flash player - </object>
93 </video>

fallback, insert step 7's code directly
under the <video> tag group.

e Save your HTML file.

Q Load your HTML file in a web
browser.

The new .VideoJS‘ control interface Bogomips, the border collie
appears in the video element, starring.in.

replacing the browser’s built-in
controls.

Note: Chrome 13 and earlier appears to ’@

have problems loading VideoJS movies 4
if the MP4/H.264 format is the first . R
<source> referenced. Fortunately, :
Chrome 14 is not affected by this bug. “Squeaky, Squeaky!!”

The VideodS instructions state the second-level failover g gy ——————

block in step 7 should be after the <video> block, media='screen' href='skins/hu.css'>
within <div class='video-js-box'>, and use the <link rel='stylesheet' type='text/css'
class vjs-no-video. However, due to a bug in how media=‘screent href=tskins/tube.css!>

<link rel='stylesheet' type='text/css'
href='skins/vim.css' media='screen'>

VideodS hides this failover content, I recommend that
you insert the second-level failover within the <object>

tag, as shown in the example here. Next, to activate one of the skins — only one can be
Included in the VideoJS download Zip archive is a active at a time — modify step 5 and add one of the
skins subdirectory. These are samples that you can use  new class names: hu-css, hu-tube, Of hu-vim:

to get an idea of how to create your own custom iy elasec video-ss-box b , Jai
HTMLS VldeO Sl(in. <dlv class='v1deo-]s—-DbOoxX u-css'>...< iv>

To install the demo skins, copy the skins directory onto  Saye and reload your web page in the browser. VideoJS's
your website and type this in after step 3's <1ink ... hu-css theme is applied to your video element.
href='video-js.css'>:
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The mouse has always been one of the easiest user interface tools to learn how to use; you just point and click.
Unfortunately, some mouse interaction also has been one of the hardest features to support directly in JavaScript, such
as identifying what the user is pointing at and which button was clicked. For a long time, websites were forced to instruct
the browser as to what the user could click, where it was, and what it did. Anything that did not involve a single left click
was overly complicated and inconsistent across browsers.

Eventually, direct mouse detection and control was offered in 2000 with the W3C DOM Level 2 MouseEvent object, but
not all browsers adopted it properly. This led to cross-browser code complexity and confusion. With every new generation
of browsers released, these mouse-related problems are slowly going away, but one mouse-centric staple that was never
properly established was the drag-and-drop interface. Operating systems have been using it as early as 1988, but this was
off-limits to website developers who did not want to invest in a lot of MouseEvent work.

Browsers themselves implemented built-in drag-and-drop features several years ago, such as how dragging an image onto
a desktop produces a copy of the image file or how dragging a link onto the tab bar produces a new tab. But websites
themselves could not interact directly with the desktop or even provide their own 0S-like user interface of icons, trash
cans, and what not — that is, they could not until WHATWG included in the HTML5 specification additional attributes and
events specifically designed for sites to support drag and drop natively within the web browser itself. Today, websites can
allow users to drag and drop one object into any other object, trigger custom-tailored JavaScript commands, and even
interact with the desktop, such as when downloading and uploading files.

Browser Support

The actual web browser support for native HTML5 drag and drop  drag-and-drop example with ARIA support at the Dev.Opera
differs, especially among HTML5 web browsers themselves. page at http://dev.opera.com/articles/view/accessible-dragq

pnd-drop/.

The Opera example does work in other HTML5 web browsers, but
Currently, most of the major HTML5 web browsers support the again, it does not follow the official HTML5 drag-and-drop

Desktop Browsers

new HTML5 drag-and-drop attributes and events, except for specification.

Opera 11.50.

While Opera is working on the issue, one developer has Mobile Browsers

produced an article that demonstrates a way to emulate drag The whole point-and-click paradigm introduced by the mouse
and drop with the mousedown, mousemove, and mouseup falls apart quickly on mobile devices. There is no mouse, only a
events. Moving beyond the HTML5 specification, the article also touchscreen, so some user interface aspects provided by the
explains how accessible rich Internet applications (ARIA) mouse are lost. Although touch does open up new user
support can be added. Essentially, ARIA allows for users with interface doors, some are closed, such as hovering and the
reduced mobility to navigate a mouse-centric interface using scroll wheel.

only the keyboard or another device. You can read about Opera’s
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What is interesting, though, is that you might assume that drag
and drop would survive in the mobile realm. The mousedown,
mousemove, mouseup events translate perfectly into the
touchstart, touchmove, and touchend events. Therefore,
HTML5 native drag-and-drop support should be here, yet
support is nonexistent in today’s HTML5-aware mobile web
browsers.

Using Drag and Drop in HTML5

Perhaps one day support will be added. But what is most
perplexing is that the HTML5 Test, at [yww.htm[5test.con,
reports that some support exists: The built-in browsers
tested on i0S 4.4.3 and Android 3.1 both report support
for drag-and-drop events but no support for drag-and-drop
attributes, yet both are required. Strange, but true.

Identify Draggable Elements

Elements that you intend to be clicked and dragged must be
identified as draggable, using the draggable attribute. Simply
set its value to true:

<element draggable='true'>...</element>

When this is set, HTML5 web browsers will fire off additional
browser events that you can use in JavaScript to follow the
drag-and-drop process. This attribute causes no visual change
to the element; that must be handled by CSS. For example, you
can indicate to the user that an element is draggable by
changing the mouse cursor displayed over the element:

[draggable=true] { cursor: move; 1}

The img element and hyperlinks have draggable="'true’
implicitly set; however, this particular CSS selector will not
match them. For clear HTML code, set the draggable
attribute on every element that you intend to allow the user to
drag and set the CSS to show the user it is possible to drag.

AlL of your draggable elements should be registered listeners for
the dragstart and dragend events, described later in this
section in the subsection “Browser Event Workflow.”

Identify Drop Zone Elements

There are two ways to identify elements as a drop zone, or in
other words, accept draggable elements. Note that the first
method is recommended, as it is supported by the most web
browsers.

The dragenter, dragover, and dragleave Event Methods

The first and primary method involves simply assigning
drop-point elements a specific class name, such as dropzone,
and then using that class name in JavaScript to register listener
functions for your drag-and-drop events. Overall, this method
gives you more control over the entire drag-and-drop process,
but it involves a bit more JavaScript work.

<element class='dropzone'>...</element>

When using this method, all of your drop zone elements should
listen for the dragenter, dragover, dragleave, and
drop events in JavaScript, described later in this section in
the subsection “Browser Event Workflow.”

The dropzone Attribute Method

The alternative method involves using the new dropzone
attribute. As of July 2011, none of the major web browsers
support this attribute, but once implemented, it will allow you
to simplify the dragenter, dragover, and dragleave
events. Its value is a series of parameters that define the
drop-point element’s behavior:

<element dropzone='feedback kind:type'>...</element>
The feedback parameter can be copy, move, or 1ink and
sets the mouse icon effect. Only one feedback value can be
specified, but if unspecified, it defaults to copy. The kind
parameter is a single character that states the acceptable data
type. Use £ for accepting files dragged from the desktop and s
for accepting data strings. type is the MIME type of the data
accepted. Multiple kind: type parameters can be specified, if
required.

continued )
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For example, if you were copying image files dragged from the desktop, the dropzone attribute would be dropzone="copy
f:image/png f:image/jpeg f:image/gif'. If you were moving a data string, use dropzone='move s:text/

plain'.

When using this method, all of your drop zone elements only need to listen for the drop event in JavaScript, described later.

Browser Event Workflow

The following lists the events triggered during the in-browser
drag-and-drop process, in order.

dragstart

The dragstart event occurs on the element that has the
draggable='true' attribute set. When you register this
event listener on a draggable element, you will be notified
when the user has clicked down and initiated the drag-and-drop
process.

Your registered dragstart event function can be used to fade
out the draggable element object, to use event.
dataTransfer.setData () to store supplementary
information in the dragged item, and to assign a drag image
under the mouse cursor.

drag

The drag event occurs on the element that has the
draggable='true' attribute set. When you register this
event listener on a draggable element, you will be persistently
notified while the user is actively dragging something.

This event is not commonly used but can be if you need to
know exactly where the draggable element is on the web page,
as it is being dragged.

dragenter

The dragenter event fires for every element the mouse drag
enters across the web page. Most web page elements you will
not be interested in, so you can isolate your dragenter
activity by registering an event listener only on drop zone
elements.

Your registered dragenter event function can be used to
highlight a drop zone element area, which provides a visual cue
to the user that the element being dragged can be dropped here.
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dragover

The dragover event is very similar to drag and dragenter,
except that this event fires continuously only while the user
drags and hovers over a drop zone element on the web page.
Naturally, this can produce a lot of event noise, so you can
focus on appropriate dragover activity by registering an
event listener only on drop zone elements.

The purpose of this event is to set the drop effect for the user
feedback as the user actually moves the mouse. In most cases,
your registered dragover event function should call event.
preventDefault () — which allows you to define this
dragover process — and then set event.dataTranfer.
dropEffect to either move, copy, or 1ink.

dragleave

The dragleave event is also very similar to dragenter,
except it fires for every element that the mouse drag leaves
across the web page. Again, most elements will be
uninteresting, except for those that you have already registered
as dragenter and dragover event listeners.

Your registered dragleave event function can be used to
remove the dragenter highlight on a drop zone element area.

drop

The drop event occurs on the drop zone element where the
user releases the mouse button. This allows you to identify
where exactly the user successfully completed the
drag-and-drop process and to launch the appropriate
JavaScript code to process the user’s action.



Your registered drop event function can be used to verify that
a drop action was appropriate, such as if the dragged element is
compatible with the dropped element. This can be done by
comparing the elements directly and running the event.
dataTransfer.getData () method, which accesses the
content that was originally stored using event.
dataTransfer.setData () in your dragstart event
function. Your registered drop event function should call
event .preventDefault (), which notifies the DOM that
you are providing the drop validation process.

Using Drag and Drop in HTML5

dragend

The dragend event occurs after the user releases the mouse
button. This differs from the drop event as dragend fires
from the draggable element, not the drop zone element. In
other words, dragend occurs regardless of whether the
drag-and-drop process completed successfully or not.

Your registered dragend event function can be used to undo
what the dragstart function did, cosmetically speaking. For
example, if dragstart faded out the draggable element
object, dragend should restore it.

External Event Workflow

The HTML5 drag-and-drop process can work outside of the web
browser. This means that objects can be dragged from the
desktop into your web page, and vice versa. When this happens,
the previously described event workflow changes slightly.

Dragging Objects out of a Web Page

Only the dragstart and dragend events fire when the
drag-and-drop process begins and finishes. All other events are
omitted because the drop point is outside of the web browser.
The information you store in event .dataTransfer.
setData () will then be transferred to your operating system.
It is then up to the desktop or application to interpret that
data correctly.

Dragging Objects into a Web Page

Only the dragenter, dragover, dragleave, and drop
events fire when dragging something from your desktop into
your web page. All other events are omitted because the drag
start point is outside of the web browser. The information
being brought into your web page can be read using event.
dataTransfer.getData (), which is usually a path to the
local file.
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To begin supporting HTML5 drag and drop in your
website, you must first instruct the web browser which
HTML objects are actually draggable. Fortunately, this

is very easy with the advent of a new global attribute
appropriately named draggable. To activate this, set its
attribute value to true:

<element draggable='true'>...</element>

All elements identified as draggable will start firing off
dragstart and dragend events. Listening for these
will allow your code to launch when the user begins and
completes the drag-and-drop process, relative to the
element being dragged.

Using jQuery's selectors and its each () method,
registration for this event is very easy to do:

Specify Objects to Drag

<script type='text/javascript'>
$ (' [draggable=true] ') .each(function () {
this.addEventListener ('dragstart',
onDragStart, false);
this.addEventListener ('dragend',
onDragEnd, false);

}) i
</script>
If you are using jQuery, your code can replace
function, false) with
jQuery’'s bind (event, function) method. However, if
you do this, the event that is provided to your function
will change from the browser’s native MouseEvent object
into jQuery’s modified Event object. Be aware of this as a
drag-and-drop specific object will not be where you expect
it to be, as described in the section “Handle the Drag-and-
Drop Events” later in this chapter.

addEventListener (event,

o In an HTML file, type —_—_—_—

ARRS |88

draggable="true’ on all HTML

elements that you want to drag.

Optionally, type <output
id="log’></output> to define a
location to log drag-and-drop

activity.

Go to your <script type='text/
javascript'> block or a
JavaScript file loaded after jQuery.

e Scroll to a JavaScript
$ (function(){...}); group or
create one if it does not yet exist.

e

body
</ html

style

zoript types"f

i :?.:.iez of initial public release, from oldest to

soo=’
sre
sIC
arc="'
srec
soo=’

src

0 Type $(‘[draggable=true]’). i ———

=R T e

1B AE8

each (function(){.

o Type this.addEventListener
(‘dragstart’, onDragStart, false);.

0 Type this.addEventListener
(‘dragend’, onDragEnd, false);.

ARRSE(9 @

1 a script t

nawest,

vpe

SSAITAD ?‘g

al public release, from oldest to

div class="’

© Tyoe ).
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Using Drag and Drop in HTML5

e Type function onDragStart 122 })Ehls.addEventLlstener('dragend', onDragEnd, false );
170
(event) { } 171 &functlon onDragstart (event) {
172 $(Toutput#log’) .appendi{event.type + "<hr>");
Q Type function onDragEnd (event) L '
175 &functlon onDragEknd (event) |
{ }- 176 $("output#log").append(event.type + "<br>");
177 1
. 178 Iy
Optionally, type $(‘output#log’). L7 </script>

append( event.type + “<br>");
into each function to log the .
drag-and-drop event as it occurs. i

Save your HTML and JavaScript ) i

§ithis) .removeclass(‘hide’) ;

files. 1

§1{".hovec"} .each {functien() |

Load your HTML file in an HTML5 s e g

® 6
:

web browser. S ?
Example
The draggable ObjeCtS appear as Place the web browsers in fie order of initial public release, flom_(\:\ldest_h)nmst
normal objects. ‘ O Q \? Q S e
@ Click and hold a draggable object ‘
dragend

and move the mouse.
The dragstart event fires.

@ Release the mouse button.

The dragend event fires.

A third event can be used to monitor the dragging activity as the mouse moves, aptly called drag. If you register for
this event in the same way you register for dragstart and dragend, you will see the drag event fire repeatedly
while actively dragging the object.

You can also alter the mouse cursor displayed over all draggable elements very easily. This allows the user to
identify that an HTML object can be moved.

TYPE THIS RESULT
[dziggzﬁ%igf’z?] { When the mouse hovers over the draggable object, the mouse cursor changes.
) ’ ) The following shows the cursor on Windows, Mac 0S X, and Linux using Internet

Explorer 9, Safari, and Chrome.

=
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In order to support drag and drop in HTML5, you will
require at least one element to accept draggable
elements. Although there is a dropzone attribute that you
could use, as described in the section “Introducing Drag
and Drop in HTML5,” it is not currently supported by any
HTML5 web browsers. Instead, you can assign a dropzone
(SS class to one or more elements and then use jQuery to
add the event listeners, as shown in the preceding section,
“Specify Objects to Drag”:

<element class='dropzone'>...</element>

Note that you do not actually need a CSS rule with the
name dropzone in order to use it as a CSS class. Because

jQuery’s selector will match all elements that identify
themselves with the dropzone class, this is more than

sufficient to apply the two primary drag-and-drop events,
dragover and drop.

These events will allow your code to launch when the user
hovers over a drop zone and completes the drag-and-drop
process relative to the drop zone:

<script type='text/javascript'>
$('.dropzone') .each (function() {
this.addEventListener ('dragover',
onDragOver, false);
this.addEventListener ('drop', onDragDrop,
false) ;
1)
</script>

Define these immediately after you register for the
dragstart and dragend events.

Specify a Drop Zone

o Specify one or more draggable objects,
plus the optional <output
id='1log'> tag, if preferred.

Note: See the preceding section, “Specify
Objects to Drag,” for more information.

9 Type class="dropzone’ on all HTML
elements that you want to identify as
drop points and accept draggable
objects.

Note: In this example, the drop zone is an
invisible bar in between each icon. Because
the drag-and-drop process allows you to
move icons across a page, an icon can only
be moved to a location that is not occupied
by another icon.

9 Go to your <script type='text/
javascript'> block or a JavaScript
file loaded after jQuery.

o Type $(‘[.dropzone]’).each
(function(){.

e Type this.addEventListener(‘dragover’,
onDragOver, false);.

G Type this.addEventListener(‘drop’,
onDrop, false);.

© Type}):.
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wcbion onDragStact (e [
"output#log’) .appe tevent.type + "<br>");

function onbDragEnd{event) {

$1{"output#log") .appe vent.type + “<br="):

}

script
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Using Drag and Drop in HTML5

0 Type function onDragOver(event)
{}

0 Type function onDrop (event) { }.

Optionally, type $(‘outputilog’).
append( event.type + “<br>");
into each function to log the

drag-and-drop event as it occurs.

@ Save your HTML and JavaScript
files.

@ Reload your web page.

In this example, the drop zone
appears as space in between each
icon.

@

Click and hold a draggable object

(event)
nd {event. tyy

e (event)
nd (event ., Lype

plevent)
14 tevent. typ

nd {event)
nd {event. tyy

and move the cursor over a drop
zone element.

Following dragstart, the
dragover event fires repeatedly
as the cursor travels over a drop
zone element.

Release the mouse button.

Example

In this example, the drop event
does not fire. This is because the
dragover event is not yet

(" .hide

I © trag-and-On 5 |+
’ return false;
function onDragEnd|svant) |

) .each (Eunetion () |
ithis) .r=

aClazgz(‘hide');

=achifunction () |
%) .cemoveClass ("h

et ;

</sexipt>

Flace the web browsers E the order of initial public release, from oldest to newest.

) u
wr

R @ |

managed properly. Hragstart

dragend

The dragover event works just like the drag event,
firing repeatedly while over a drop zone element. In
fact, the two will fire in tandem until you either leave a
drop zone element or let go of the mouse button.

The purpose of dragover firing repeatedly is to allow
you to access the event object’s mouse pointer location
during the drag-and-drop process. In your

onDragOver () function, you can use event .pageX and
event .pageY t0 access the pointer coordinates relative
to the web page. If you need to know the coordinates
relative to the drag-and-drop elements, use jQuery’s
offset () method described in Chapter 10, “Drawing

with the HTML5 Canvas,” as the same technique
applies to any HTML element.

If you simply need to know when the user enters and
leaves the drop zone, there are two additional events
that you can use, dragenter and dragleave. Both are
described later in this chapter in the section “Visually
Enhance the Drag-and-Drop Experience” because they
are best suited for applying visual enhancements using
CSS to the drag-and-drop process, but if you simply
want to add logging capabilities to the drag-and-drop
process, they are perfect for this stage.
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fter you have the draggable and drop zone elements

established and functions registered for the drag-and-drop
events, you are ready to provide the JavaScript code to handle
the events’ transactions. There are three stages in the drag-
and-drop workflow described in this section, and all three are
required to fully support drag and drop in your website.

Stage one of three, handling the drag-start event, consists
of three parts: First, store the source drag element into a

global variable; second, specify which type of drop effects
are allowed; third, store any data that will be passed from
this draggable object into the drop zone element:

var srcDragElement;

function onDragStart (event)
srcDragElement this;

{

effects;
data) ;

event.dataTransfer.effectAllowed
event .dataTransfer.setData (format,

The srcDragElement global variable is used because the
original draggable object that initiated the drag-and-drop
process will be difficult to relate back to when you are
ready to drop. event .dataTransfer.effectAllowed
specifies which drag effects are allowed to be shown back
to the user. Allowed values are none, copy, copyLink,
copyMove, link, linkMove, move, and all. The event.
dataTransfer.setData () method accepts format and
data arguments. The current HTML5 specification states
that format should be a MIME type, but Internet Explorer
9 will not allow this. Therefore, text is used as a legacy
fallback to text/plain, which is simplest to use when
sending stringed content as data.

Handle the Drag-and-Drop Events

Handle the Drag-Start Event

File Edit Tools Syntax Buffers

ARBE 9 e

[T neentznl (HGUBTie Rkt 5\chapte 12\demas drag- and-drop) - GV
Méindow  Help

BBRRARISSAITHO? R

o Specify one or more objects as
draggable and as a drop zone,
plus the optional <output
id='log' > tag, if needed.

155 }
156
157
198
159 }

200 3K

201 </script>
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219

o Type attribute="value’ for each
draggable element.

Note: If you prefer, you can also use
the custom data attributes, such as
data-dragme="'content' and
pass this information during the
drag-and-drop process. In this
example, the title attribute works
well for images.

</ div>

223 </article>
224 /section>

function onDragEnd (event) {
$(Toutput#log’).append(event.type + "<br>");

<article eclass='example >

Place the web browsers in the order of initial public release, from

<div ¢lass="drag-and-drop’>
<span class="dropzone'></span>
<img class=
<span class="dropzone "></span>
<img class=
<span class="dropzone'></span>
<img class='icon' draggable='true'
<span class="dropzone'></span>
<img class=
<span class="dropzone'></span>
<img class=
<span class="dropzone'></span>
<img class=
<span class="dropzone'></span>
<img class=
<span class="dropzone '></

b<output id="1og'></output
B </article>

oldest to newe

'icon' draggable='true' sre='images/opera.png'

'icon' draggable='true' sre='images/netscape.png'
sre='images/chrome.png’

'icon' draggable='true' sre='images/ie.png’
'"icon' draggable='true' sre='images/mosalic.png'
"icon' draggable='true' sre='images/firefox.png'

'icon' draggable='true'
an>

sre="1images/safari.png’_

I

218,71 a7%

9 Go to your <script type=
'text/javascript'> block or

P
e fdt Tools Semwr Buffers Window  Melp

) - GV

Taalrn

BR|&HA

a JavaScript file loaded after
jQuery.
e Type var srcDragElement; to use

a global variable to store the
current element being dragged.

o Type srcDragElement = this; to
assign the element that triggered
onDragStart().
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G Type var data = $(this).
attr(attribute); to retrieve the
draggable elements’ attribute value.

o Type event.dataTransfer.
effectAllowed = ‘move’; to indicate
that this is a drag-to-move transaction.

function onDragsStart (event) {
var data = §(this).attr('title”);

var srcDragElement;

srcDragElement = this;

event.dataTransfer.effectAllowed = "move':

event.dataTransfer.setData{'text', data);

$('output#log').appendfevent.type + ": "
+

-9

+ data + "<brx");

function onDragEnter (event) {
$("output#log').append(event.type + "<br>")%

0 Type event.dataTransfer.
setData(‘text’, data); to assign the
data to the DataTransfer object.

Note: Other complex MIME types could be
used in lieu of text, but they will break
drag and drop in Internet Explorer 9.

Optionally, log the variable assigned in
step 6 to the $ ('output#log').
append () method to log the data
being sent.

</script>
Example

Flace the web browsers i the order of initial public release, from oldest to newest.

O

-each {functien() |

cremoveclass (hover ')

€ © ® |

Save your HTML and JavaScript files.

Reload your web page.

060

Click and hold a draggable object and
move the mouse.

Optionally, the content assigned to the
DataTransfer object is displayed in

dragstart; Netscape

dragenter
dragover
dragover
dragover
dragover
dragover
dragleave
dragend

the output log during the dragstart
event.

The allowed values for event .dataTransfer.
effectAllowed may seem a little convoluted, but its

are allowed by this particular draggable object. The
effectAllowed property accepts the values none,
copy, copyLink, copyMove, 1ink, 1inkMove, move,
and a11, which in turn limit which values are

property, described on the next page.
As described earlier in this chapter in the sections

if you used jQuery’s bind () method to register your

“Specify Objects to Drag” and “'Specify a Drop Zone,’

purpose is to state to the UI which type of drop effects

acceptable by the event .dataTransfer.dropEffect

!

drag-and-drop event handler functions, there is a bug as
of jQuery 1.6.1: The original pataTransfer object is
not imported into jQuery bind () ‘s modified Event
object. Therefore, you will require the following code fix
on every function that uses event .dataTransfer:

if (!event.dataTransfer && event.originalEvent.
dataTransfer)

event.dataTransfer
dataTransfer;

event.originalEvent.

When this bug in jQuery is fixed, this hack will
automatically disable itself thanks to the preceding if
statement.

continued )
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fter processing the dragstart event, you need to
instruct the browser how to handle the data as it is
being dragged across the screen.

Stage two of three, handling the drag-over event, consists
of two parts: First, cancel the default event using event.
preventDefault () and by returning false; second,
specify the appropriate drop effect that will actually be
displayed to the user:
function onDragOver (event) {
if (event.preventDefault)
event .preventDefault () ;
event.dataTransfer.dropEffect = effect;
return false;
}
The event .preventDefault () and return false
commands both serve the same purpose but apply to

Handle the Drag-and-Drop Events (continued)

different browsers, yet this code is safe to define on

all browsers. Preventing the default action may seem
contradictory and pointless, but its purpose is to instruct
the browser that this individual function is providing

all the functionality for this particular event and that it
should therefore avoid the default event actions built into
the browser itself. In the case of the dragover event,
the default actions all relate to the built-in drag-and-drop
functionality in the browser’'s own user interface, such as
dragging links into either the URL or tab bars.

The dragover event fires repeatedly as the user moves the
mouse cursor across the screen while dragging, so you will

see this event fire dozens if not hundreds of times during a
single drag-and-drop action.

Handle the Drag-Over Event i
163

o Type if (event.preventDefault) i
event.preventDefault(); to i
notify the browser that your 1

196
197
198
199

onDragover () function is
managing the dragover event.

function onDragEnter (event) {
$("output#log").append(event.type + "<br>");
i

function onDragOver(event) |

$("output#log").append(event.type + "<br>");

¥

function onDragLeave (event) {

e Type event.dataTransfer. [ S =
dropEffect = ‘move’; to inform ST S OBBISLAITAQTR
the user that this action will 120 i banitasn B NN
“move” the draggable element N :
into the drop zone element. St e

Note: Other possible values are copy,
link, and none, but these must be
allowed by event .dataTransfer.
effectAllowed in onDragStart ().

event.dataT atal
A} {evvant. tyy

{event)
nd {event . ty]

ver [event}

&went,:-..:.:_:-.. pEffect ¥
S ) .ar tevent., type

/e (event)
nd {event . tyy

plevent)
) nd {event. Ly

End {event)
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event . dataTrar EfLe
R pend (event. Ty

9 Type return false;.

Note: Browsers are inconsistent with how 260 & Fetun ’ '
they are to be notified that you are tunct Dragieave (event)

managing the event. Some require & i

event .preventDefault () and others netion onbrop{event)

require return false. ; e et

e Save your JavaScript file.

e Reload your web page. ! =

o Click and hold a draggable object.

o Move the cursor over a drop zone

element.

ragsta. Chrom
The mouse cursor changes to the
move effect. Sxshle

Place the web browsers in the order of initial public release, from oldest to newest.

0 Move your cursor away from the ‘ 0 Q ? < S @ @ ‘

drop zone element.
dragstart: Chrome
dragenter —

The mouse cursor changes to a Lot ®

neutral, or nontransactional, effect. j::‘;ﬁ:
dragleave
dragenter
dragover
dragover
dragleave

The HTML5 specification allows for the drop effect to

. . else
change during the drag-and-drop process. This allows event.dataTransfer . dropEffect = 'move: ;
HTML5 developers to produce an interface that mimics
an operating system dragging and dropping files into Unfortunately, only Firefox 5 supports this code example
folders. correctly; there are major problems when tested in
For example, had you set event .dataTransfer. Safari 5.0.5, Chrome 14, and Internet Explorer 9.0.1.
effectAllowed = 'all' in onDragStart () in the These browsers allow you to set dropEffect only once;
example, you could use this code in onbragover(): any other changes will be treated as none. Furthermore,

Chrome will never convey event . shiftkey While
dragging. Finally, to be useful, you must access
dropEffect Within onDrop (), but all three browsers
will always report that dropEffect iS none.

continued )
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if (event.ctrlKey && event.shiftKey)
event.dataTransfer.dropEffect = 'link';

else if (event.ctrlKey)
event.dataTransfer.dropEffect = 'copy';




Your drag-and-drop events now have a start and middle
thanks to the code from the first two stages, but now
you need to instruct the browser on what to do when the
user drops the item onto a drop zone element.

Stage three of three, handling the drop event, consists of
three parts: First, cancel the default event using event.
preventDefault () and by returning false, just as
was shown in onDragOver (); second, retrieve the data
stored in the DataTransfer object by the drag-start
function, called onbragstart () in the example; and
third, process the transaction using the stored data and
srcDragElement by updating the web page:

{

(event .preventDefault)
event .preventDefault () ;

Handle the Drag-and-Drop Events (continued)

function onDrop (event)
if

var data event.dataTransfer.
getData ('text');

// Process the completed transaction

return false;
}
Use the event.dataTransfer.getData () method
to access the data that was originally started in
onDragStart (). It only allows for a format argument.
The current HTML5 specification states that format should
be a MIME type, but Internet Explorer 9 will not allow for
this. Therefore, 'text' is used to simulate text/plain,
which is simplest to use when sending stringed content.

’

While processing the transaction, use the srcDragElement
variable to identify the original draggable element and
this to identify the drop zone element.

&

Handle the Drop Event

e fdit - Taals

P o) - GV
Syenne Buffers - Window  Melp
w8 anRRRA&SHA

Taalr R

o Type if (event.preventDefault) event. Lo

preventDefault(); and return false; to
notify the browser that your onbrop ()
function is managing the drop event.

Note: Browsers are inconsistent with how they
are to be notified that you are managing the
event. Some require event .prevent
Default (), and others require return
false.

e Use event .dataTransfer.
dropEffect to identify the drop effect
applied in onbragMove ().

Optionally, log the data retrieved in step
2 with the $ ('output#log').
append () method to monitor the

return

/e (event)
pend (event. tyf

plevent)

event . dat HE k.
) B {evvant. tyy

return

Flac

¢ e from oldes
div class

of initial public release,

' title='

span class
img class=®

209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224

dropEffect used.

e Apply any testing logic between the
elements to identify if the user performed

Use srcDragElement to identify what
draggable element was picked up.

Use this to identify the drop zone the
user dropped the element into.

>

var effect = event.dataTransfer.dropEffect;
$(Toutput#log') .append(event.type + ": " + effect + "<br>");

é

return false;
i

an acceptable drag-and-drop action.
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216
217
213
219
220
221
222
223
224
225
226
227
2238
229
230
231
232
233

o Use event.dataTransfer.
getData ('text') to access the
original data packet stored in
onDragStart () related to the
draggable element.

Optionally, log the data retrieved in
step 6 to monitor the draggable
element’s data.

&var data = event.dataTransfer.getData('text');
$("output#log) .append("Checking " + data + "<br>");

// Verify that the user is dropping into a dropzone not
// adjacent to the source drag element.
if ( $(srcDragElement).prev()[0] != this &&

% (srcDragElement) .next (3 [0] != this ) {

checkBrowserorder (data);

else

¥
g ut#log’).append("Nothing to do¥ ") ; E‘

¥

return false;

Apply any changes to the web page to
show the user the final result of the
action.

Example

Save your JavaScript file.

Place the web browsers in the order of initial public release, from oldest to newest.

>0 O ¢ C © @

@

Reload your web page.

Click and hold a draggable element

over a drop zone element. Exanfe

WMW

Flace the web browsers in the order of initial public releace, from oldest to newest,

Drag the draggable element over a
drop zone element and release the

® 6600 ©

&

-~

0P & & ©

mouse button.

Eruguer

. . dragover
The drag-and-drop action is processed e
. . ragover
by onbrop (). A message is displayed, g
. . rage.

and the icons shift. dragoy.
dragove

drop: none

Optionally, the drop effect value is
displayed in the output log.

dragend

What? Opera came after Chrome? That's sillyl Try again.

Checking Opera

The source draggable element’s
assigned data is displayed in the
output log.

Unfortunately, when tested for this book, only Firefox 5
returned the correct dropEffect value; Chrome 14,
Safari 5.0.5, and Internet Explorer 9.0.1 returned
none, making this property useless in an drop event
function. Hopefully, this will be fixed in future browser
releases as drag-and-drop modifiers become better
understood by HTML5 web developers.

Also, you can amend multiple pataTransfer blocks
using setData () and then retrieve them using
getData (). This is done by specifying a different
MIME type for each data block.

In addition, the pataTransfer object also supports a
clearData () method. You can use this to wipe the
active data memory at the end of the drag-and-drop
process. Rather than use it within a function like
onDrop (), use a function like onbragend (). Its use is
not required, as it will be automatically cleared when
the user browses away from your web page, but it is a
good practice as a general cleanup if the user will be
remaining for an extended period.

Along with doing this, you may also want to set
srcDragElement = undefined.
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With a working drag-and-drop interface, you can
visually spice up the click, drag, and drop actions
performed by the user. This, like all other cosmetic changes
to HTML, happens in the realm of CSS:

Event Effect

dragstart | Applies the hide class; use setDragImage ()
to set an image under the mouse cursor.

dragenter | Applies the hover class.

dragleave | Removes the hover class.

dragend Removes the hide and hover classes.

The hide CSS class will apply to the draggable element
as it is being dragged. You can do so by creating a CSS
declaration that modifies the source element’s dimensions

Visually Enhance the Drag-and-Drop Experience

or opacity. Removing this class will automatically restore its
default display properties.

The hover CSS class will be used to indicate that the
user’s cursor is currently dragging an element over a drop
zone. This could apply a border around the drop zone, make
it flash, or apply a simple animation that expands the

area, making it appear to “make room” for the object to

be dropped. Again, removing this class will automatically
restore the original display properties of the drop zone.

event.dataTransfer.setDragImage () can be used
to set the floating cursor image while the drag is active.
Unfortunately, this does not always produce the desired
effect. You need to verify if the setDragImage () method
exists before running it.

146
147
146
145
150
151
index.html

o Type .hide { opacity: 0.5; } to create a
hide CSS class.

9 Add and remove the hide class in the
onDragStart (), onDragLeave ()
(not shown), and onDragEnd()
functions.

e Test for the setDragImage () method.

0 Type event.dataTransfer.
setDragImage( image, x, y ); to set
the drag image under the mouse cursor.

dex.html

Note: If you are dragging an image element,

(1

(2 oy

-hide {
opacity: 0.5;
.icon {
cursor: move;

function onDragstart{event) {
var data = §(this).attr('title’);

srcDragElement = this;
event.dataTransfer.effectAllowed = "move';
event.dataTransfer.setData('text’, data):
5 {"output#log’).appendi{event.type + ": " + data + "<br>");
$ (srcDragElement) .addclass ("hide');

if (event.dataTransfer.setDragImage)

‘! [
event.dataTransfer.setDragImage (this, .width/2, this.height/2); 0

function onDragEnd{event) {
§(Toutput#log’).appendievent.type + "<br>");

% (srcDragElement) .removeClass (Thide™);

you can use the this variable.

o Type .hover { width: 64px } to create
a hover CSS class.

e Add and remove the hover class in the
onDragEnter (), onDragLeave () (not
shown), and onDragEnd () functions.

Note: jQuery’s each () method is used to
locate all elements that still have the hover
class. This is required within onDragEnd ()
if the drop attempt was successful.

0 Save your JavaScript file.

X html

index. html

6

o

.hover {
width: 64px;
.dicon {

CUrsor: move;

event.dataTransfer.setDragImage {(this, this.width/2, this.height/2);

¥

function onDragEnter (event) {
§("output#log”).append{event.type + "<br>");

g(this).addclass (Thover'); 3

function onDragEnd (event) {
§("output#log”).append{event.type + "<br>");

$(srcDragElement) .removeClass (*hide®);
5(".hover").each(function() {
$(this).removeClass('hover”):
e [

250,1 28 %[
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e Load your HTML file into an
HTML5 web browser.

)

Click and drag an element away
from its current location.

The hide class is applied.

/s

Hover over a drop zone element;
do not let go.

@

The hover class is applied.

function onD: agend (svant) |

Example

Flace the web browsers in the ordsr of initia._public release, from

HTML5

Using Drag and Drop in

return false;

sach (function() |
moveclass(‘nide’);

-each -’functhml; {

utthi-] removeClass (‘hover')

134

ripts

0551 to newest.

0 €< @ © |

dragstart; Firefox
dragenter
dragover
dragover
dragover

49 \.

Move the mouse and hover over
a different drop zone element.

dla;oust
dragleave
dragenter

The hover class is removed

R

from the first drop zone

element.

&+ C &

The hover class is applied to
the second drop zone element.

Release the mouse button.

{0 Drag-and-Drop - HTMLE

1921
Example

Flace the web browsers in the « rder of initial £ iblic release, from oldest to newest.

68,111

w

o g
.“U_ G = )

O

A
-

|

In this example, the onDrop ()
event processes the
drag-and-drop transaction

dragstart: Firefox
dragenter
dragover

rago

N/AAAAAVAAAAAVAVAA

Place the web browsers in the order of initial public release, from oldest to newest.

and updates the web page.

0 ) @ © @ |

The hover and hide classes are
removed.

:

What? Firefox came before Internat Fxplarer? Uhm, okayyyy. Try again,

ragstart: Firefox
ragenter

There are dozens of drag-and-drop plug-ins other
developers have made for the jQuery platform. You
can browse a complete list at the JQuery Plug- |ns

version but mstead use the mousedown, mousemove,
and mouseup events.

But there is nothing wrong with that. These plug-ins will
support the major web browsers, including older versions;
however, these implementations did require a lot more
work upfront than what is described in this chapter. The
whole point behind HTML5 drag and drop is that it is

being provided by the browser as an additional layer of
infrastructure. Although support right now is buggy, the
amount of work required to create a visually appealing
drag-and-drop experience as described in this chapter is
a fraction of managing the mouse events.

So, pick your poison. Do you select the lesser-work but
lesser-supported HTML5 drag and drop or spend the time
and code it manually with lower-level functions, increasing
complexity for such a simple, intuitive interface? Support
for HTML5 drag and drop will get better over time,
especially because all the major web browser platforms
are onboard the WHATWG bandwagon.
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Client-side storage allows websites to store and retrieve information on your computer, using a controlled API secured

by the web browser.

For many years now, websites’ only option for client-side storage was the HTTP cookie. The poor cookie, despite its flaws,
has been used and abused since its introduction in 1994. When used properly, a cookie is a very useful tool to facilitate
online authentication, shopping, and advertising. When used improperly, such as not including a server-side IP comparison,
an expiry date, and any domain or path restrictions, a cookie can be a useful tool for a watchful Big Brother.

Essentially, a cookie is nothing more than a virtual license plate that allows a site to efficiently identify you among a sea
of millions of users at a glance. Detractors argue that cookies carry viruses, cause identity theft, and can slow down your
computer. This is no more true than a license plate can cause your vehicle to get dirty, stolen, or crash.

However, this chapter is not about cookies but about the latest HTML5 proposals that endeavor to move browsers beyond
them. The Web Applications Working Group, working under the W3C banner, has proposed four new APIs to provide
client-side storage: a “better cookie” model, two relational-database models, and a browser-file system hybrid model.

The Web Storage API

The Web Storage API is available in two flavors, session storage,
in which the database is active only as long as the browser tab
is open, and local storage, in which the database is written
right to disk.

A Better Tasting Cookie

The idea behind the Web Storage API is basically the same as
the HTTP cookie, except that the HTML5 designers wanted to
solve some of the problems inherent in the original cookie
model. Specifically, the JavaScript API is much simpler to use
than the document . cookie interface, and it is less
susceptible to the same cookie attacks.

However, it is unfortunate that the Web Storage standard did
not cover an extension to HTTP, as server-side CGI programs
cannot set Web Storage content directly; it must be done
through a JavaScript program.

Also, the Web Storage API can only handle strings natively.
However, as shown in this chapter, it is possible to store

numbers, arrays, and basic objects by serializing them with the
helper utilities JSON. stringify () and JSON.parse().

The Web Storage API is extremely weak at handling large
amounts of data, so if you need to store nested objects, or very
long strings, use the Indexed Database (IndexedDB) API
instead.

The full Web Storage specification can be found at the W3C
page at jyww.w3.orq/TR/webstorage .

Browser Support

The Web Storage API is available in all the latest HTML5 web
browsers. For pre-HTML5 browsers, the only release that has
support is Internet Explorer 8.

If support is lacking, you can always fall back to cookies or
implement both as a redundant backup of the information that
you are storing on the user’s web browser.
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Storing Data Using a Client-Side Database

The IndexedDB API

IndexedDB is a JavaScript API that allows you to store generic
objects in different databases and object stores, granting the
capability for a Web application to have a local database that is
always available, regardless of being online or offline.

An Indexable Object Store

The IndexedDB API offers a very flexible, transaction-based
place for you to store your objects, called an object store.
Multiple object stores can exist in a single database, but the
database itself is specific to the browser and your domain.

The IndexedDB APTI's strength is its capability to handle large,
copious amounts of structured data. It can even be indexed by
assigning a primary key, called a key path, or additional index
properties that will result in fast speed lookups.

The IndexedDB specification can be found at the W3C page at
Wwww.w3.0rg/TR/IndexedDB .

Browser Support

The IndexedDB API is supported as of Firefox 4 and Chrome 11.
Other browsers have expressed interest, particularly Microsoft
Internet Explorer, which is working on an integration effort, but
despite the poor adoption rate today, the IndexedDB API looks
to become the standard HTML5 will eventually settle on.

Developer Arun Ranganathan wrote a very good article for
Mozilla promoting the IndexedDB API, which compares it to
the other client-side storage models and is available at the
Mozilla Hacks page at http://hacks.mozilla.org/2010/06/
eyond-html5-database-apis-and-the-road-to-indexeddb/.

The Web SQL Database API

The Web SQL Database API turns a web browser into a relational
database within JavaScript.

SQL Commands in JavaScript

The deprecated Web SQL specification can be found at the W3C
page at Wwww.w3.org/TR/webdatabase/.

Browser Support

The Web SQL Database API is currently supported on many
WebKit browsers, such as Chrome, Safari, and Android, plus the

Presto browsers, Opera and Opera Mobile. However, officially,
the W3C deprecated the specification in November 2010,
meaning that its adoption by other web browsers effectively
has halted. Although support is likely to continue in WebKit
and Presto, sites that have implemented the Web SQL Database
API are encouraged to migrate to the IndexedDB API.

The decision to deprecate the Web SQL Database API was made
partly due to the higher learning curve of the SQL language, its
rigid schema design, and the overall API complexity — all
problems that the IndexedDB API attempts to avoid.

The FileSystem API

HTML5's FileSystem API enables you to access a sandboxed area
of your user’s local file system. This means that your website can
store and retrieve files without accessing the core workstation’s
file system. This is great for larger binary files that are not
appropriate for the Web Storage or IndexedDB APIs.

Typical features associated with file systems, such as directories
and subdirectories, plus reading, writing, listing, copying,
moving, and renaming files are all standard in this new APL.
Files are created using a new BlobBuilder interface and then
downloaded as a traditional file using a new filesystem:

URL scheme. Because the API is still restricted to the browser
and web application, the goal by the specification developers is
to make it so that third parties can access the sandboxed file
system without going through excessive measures.

Currently, only Chrome 9 and later supports the FileSystem API,
and even this is only experimental. As a result, this topic is not
covered in this book.

You can find additional information about the FileSystem API at
its W3C working draft page at yww.w3.org/TR/file-system-api/.
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The Web Storage API is designed to store simple

stringed values in two ways — long term to disk using
localStorage and short term to the current browsing
session using sessionStorage. You can use the Web
Storage API to mirror or replace cookies as it has an
inherently higher level of security and privacy features and is
much easier to set and retrieve in JavaScript than cookies are.

There are several different ways to store data in the

Web Storage API. The recommended way is by using the
setItem() method on the intended storage interface:
localStorage.setItem(key, string);
sessionStorage.setltem(key, string);

Because the storage interface emulates an associative array,
the following code can be used instead, if you prefer:

Store Data Using the Web Storage API

localStorage [ keyl]
sessionStorage [key]

string;
string;

Or, if your key does not begin with a number, you
can simplify this even further by assigning string to
localStorage. key Of sessionStorage. key.

All variables passed into the Web Storage API will be
converted into a string; therefore, if you need to store a
number, array, or basic object, use JSON.stringify () to
flatten the variable into a string:

string JSON.stringify (object) ;

Unfortunately, JSON will destroy the object’s constructor

and prototype; therefore, you cannot use the Web Storage
API to store complex objects.

& 7

o Open a JavaScript file in a text
editor or an HTML file within a

Fie bdt Tools Seew

ARRE| 98

Bufters  Windaow  Help

mark

code

<script type='text/
javascript'> block.

0 Type sessionStorage.setItem(key,
value); to store a value as a
string into session storage under
the identifier key.

Note: set1tem() does not return
anything.

e Type localStorage.setItem (key,
value); to store a value as a
string into local storage under the
identifier key.

Note: To use the Web Storage API,

sessiond

article

style
script type
S fune n)

script
class

thi:

visited
tput

' class="'

outputs> with this browser.

only one of sessionStorage or

& 7

localStorage is required; use
whichever is most appropriate for your

e Edit Toals  Ymew

ARRS |98

- GV
Buffers - Window  Help

S BBRIALATHAZA

mark

coda

application.

Note: The same key can be used in
sessionStorage and localStorage
to store independently controlled values.

Note: If key is reused under the same
storage cache, its value will be
updated.

session0bject
pre
h5-E3
style

marks> = JSON.parse (sessionStorage.getItem|<marks-key</mark

h5

article.c
margin:

style

script type

seript
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3 3 3 o8 /styl
0pt10na|.|.y, type JSON°Stnnglfy( ) to 59 is:rs:{p:>type:"text/javascrlpt“>
: 60 $(function()
convert a number, array, or object o fonesiontit
.into a Stl’il"lg and StOl’e .it intO the 62 sessionstorage.setItem('sessionCount', JSON.stringify (++count)):
63
64 t = 0 i
Web Storage API' 65 ig‘;:lstorage.setltem('localcoum:‘, JSON.stringify (++count)):
66 IR
. : y 67 </ ipt>
Note: In this example, the count variable o e
y y (]
Isa number to be enCOded asa Stnng 70 <p;Ou have visited this web page <output id='sessionCount' class="bold'>at

using JSON.stringify ().

Note: It is safe to use JSON.
stringify () on a string.

Home Tutorials Demos Visual Blueprint™

Note: All Web Storage values that use

. . Web Storage
JSON.stringify () must use JSON. S T S e

parse () to access the original value, Ll
as described in the following section, s et e
“Retrieve Data from the Web Storage APIL.” lecalgtorage.setitem {key, JSON.stringifylobject)):
seszionftorage.setlten (key, JION.stringifyiobject));
e Save your JavaScript or HTML file.
Synepsis
© Load your HTML file in an HTML5 e
web browser. localobiect = J50M.parse{localStorage.getTtem (key)
sessiondbject = JHON.parse(sessicnStorage.getitemikey):
The local storage now holds vaiue Example
under the key identiﬁer' Fou Feve viciled Bhis web page at least one lims s browser session, and at least ene Bms wilh tis browser
The session storage now holds

value under the key identifier.

You can delete keys one of two ways: either by removing individual keys with removeItem() or by clearing the
entire storage cache with clear().

TYPE THIS RESULT

lecallSiterage . Femovellitam (5ey) § The only key identifier in the 1ocalStorage cache is deleted for
the web page’s domain. This can also be used for sessionStorage.

TYPE THIS RESULT

localStorage.clear () ; The entire 1ocalStorage cache is deleted on the web page’s
domain. This can also be used for sessionStorage.

Of course, all sessionstorage content will be automatically deleted when the browser session ends, which
happens by closing the current tab or the entire browser window.

The W3C Web Storage specification states that 1ocalstorage expiry can be managed by the web browser, either
by treating localStorage as sessionStorage or by providing a way for the user to access the cache and
manually delete it per web domain.
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Retn'eving data from the Web Storage API is just as easy
as storing it. The only thing you need to be careful of
is that the context of what you access will be retrieved as
a string, so if you are expecting a number or object type,
some post-retrieval conversion is required.

All Web Storage events occur relative to the user’s current
domain. This means that if a user visits your website at
www.mycompany.com/path/to/storage.html, anything
stored there can be accessible only from other JavaScript
code running within www.mycompany.com.

There are different ways to retrieve data stored in the Web
Storage API:

string = localStorage.getItem(key) ;
string = sessionStorage.getItem(key) ;

This will return nul1 if key is not yet used in either the
localStorage Or sessionStorage caches. Because

Retrieve Data from the Web Storage API

the storage interface emulates an associative array, you
may retrieve the string with localStorage[key] or
sessionStorage[key]. Or, if your key does not begin
with a number, you can simplify this even further with
localStorage. key Of sessionStorage. key.

These methods will return undefined if the key does not
store a value.

It is also important to note that the data returned

will always be a string, regardless of how you saved it.
Therefore, if you need to retrieve a number, array, or object,
use JSON.parse () to convert it from a string back into its
original format:

object = JSON.parse(string) ;

Because JSON will not provide an object constructor and
prototype, use the IndexedDB API to store complex object
types.

Optionally, type sessionStorage. o R rateria e /\
getItem(key) in a conditional test to o var count = 07
3 1 1 63 if i au . tIt [ i )

check if a session storage key exists. o ycoiiisic’iisiiiﬂitiiaée‘?Zetiiiii?iiiiimmmv),

65 sessionstorage.setItem('sessionCount', JSON.stringify(++count)):
- 3 66
o Type value = sessionStorage. o ot~ 0s
. 3 ! 68 if (1 15t »getItem{'L 1 L]

getItem(key); to retrieve a key's value e &t oealatoracs.qetizen ("ol tount 8

as a String from the SESSion StOfage Cache. 70 localStorage.setItem('localCount®, JSON.stringify (++count));
71 13K

. T2z </seript>
Optionally, type localStorage. - _ —
getItem(key) in a conditional test to e e T

check if a local storage key exists.

9 Type value = localStorage.getItem (key);
to retrieve a key’s value as a string from
the local storage cache.

Optionally, type JSON.parse( ) to convert
a JSON string retrieved from the Web
Storage API back into an original number,
array, or object.

Note: You can safely call ISON.stringify ()
and JSON.parse () for all basic value types.

Optionally, display the values on the web
page.
e Save your HTML or JavaScript files.

BRIAMHAITRO|? R

k J50

<

style
script type
S(func n)

if (:

if | o

soript
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0 Load your HTML file in an HTML5 web
browser.

e If following the sample code, click
Reload on the web page three more
times, loading the page four times.

Note: In this example, the local and session
storage houses counters that increase each
time the page is loaded.

In this example, the local and session
values increment by four, counting the
number of page loads.

Storing Data Using a Client-Side Database

Home Tutorials Demos

Web Storage
Storing into Local and Session Storage

Synopsis

Visual Blueprint™

lecalStorage.setIten (key, string):
sessiondtorage.setltem (key, string):

localStorage.setiten (key, JSON.stcingify(object)):
sesziongtorage .setIten(key, J3ON.stringify(object)}:

Retrieving from Local and Session Storage
Synopsis

localstring = lecalStorage.getitenm (key) !
seszionitring = sessionStorage.getItem (key):

localdbject = J30N.parse(localStorage.gecItemkey):
sessiondbiect = JEON. 0= (sessionStorage . get T tkey) ;

Example

You have visted this web page 4 bmes this browser Session, and 4 imes with this browser.

Open a new browser tab or browser
window and load your HTML file again.

The session counter was reset, and the
local counter continues from where it
left off.

Close the web browser entirely and
restart it. Load up the HTML file once
again.

The session counter was reset again;
the local counter continues from where
it left off.

= T
localString = lc\:alstoéact:[tmttc‘n;
sesaionfteing = seasionftorage.getItem (key);

localobiect = JSON.parsellocalStorage.getitemikey):
sessionobject = JSON. e (sessicnStorage . get I (kay) ;

Example

‘Yiow hiave vissted this wab page 1 e his browser session, and & limeas walh this beowser

Retri

7 from Local and Session Storage

localstring = localStorage.getItem{key);
083 i0nStEing = SessionStorage.getItem (key);

lecalobject = JSON.pacse(localStocage.getItem (key) ;
sessiondbject = JION.p@e {sessionStorage.geth they) 7

Example

Yokl have visited Bhis web pags 1 time this browser sassion, and 6 timas with this browser

In Chrome, you can purge any site using local web
storage by going into Preferences = Under the Hood =
Privacy Content Settings = All Cookies and Site Data
and removing entries by domain name.

If you want to see all the keys that are stored in a Web
Storage cache, you can retrieve a full list with the
following code:

for ( 1 0; 1 < localStorage.length; i++ ) {

var key localStorage.key (i) ;

var value localStorage.getItem(key) ;

console.log(key + ': ' + value);

This will enumerate through the size of the local
storage cache, identify the key and its value, and display
it to the console logger. As before, the 1ocalStorage
interface in this example can be replaced with
sessionStorage to access its array of session-specific
keys and values.
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ecause the IndexedDB API is still under heavy active

development, Mozilla and WebKit have implemented
experimental versions of it by modifying the interface
names. The thinking is that when the specification becomes
a standard, the final API names will be implemented in the
browsers.

As of August 2011, the latest versions of browsers that
support the IndexedDB API are Chrome 14 and Firefox 5. So
if you were to read the latest IndexedDB specification at
the W3C page at jwww.w3.0rg/TR/IndexedDB/, you would
find that it refers to the object interfaces 1DBFactory,

Using the Correct IndexedDB API

IDBKeyRange, and IDBTransaction, but these objects
are nowhere to be found in these browsers.

Therefore, in order to experiment with the IndexedDB API
today, you can create an IndexedDB shim that amalgamates
the various browser-specific names and create code that
uses the standard W3C names.

Obviously, you are assuming an element of risk implementing
this API today, in that future versions of Firefox and Chrome will
support it differently according to the final W3C specifications.
The whole point behind this shim is for experimental testing and
to better prepare yourself to adopt the IndexedDB API as a tool
when it is finalized, along with the rest of HTML5.

o Open an IndexedDB JavaScript file or

[T ndechim « (HpuBlie Rt chagter Fudemasedereddt) - GV =T S
e fdt Tools Smew  Buffers  Window  Melp

scroll to the <script> tag block. Sl iy

e Type var indexedDB = window.
indexedDB to use the W3C’'s IndexedDB
API name.

e Type || window.webkitIndexedDB to
otherwise fall back to WebKit's
IndexedDB API name.

1 </ seript
article el
article

IBRER(SLHA T[T N

window.

File Edit Tools Syntax Buffers

SERE 9 @

e Type || window.mozIndexedDB; to

indexchtml (HApublic_htmihtmTichapteri3idemosindexe ddb) - GVIM
Window  Help

BRRB(SESAITHRO(? 0

[E=E = =2

otherwise fall back to Mozilla’s
IndexedDB API name.

178
179
180 ¥

181 </style>

Note: Now when you use indexedDB in your
code, an automatic fallback to the different
browser names occurs.

183 $(function(){
185
186
187

e Repeat steps 2 and 3 for the
IDBDatabaseException API.

151
152
153
154 i
195 </script>

/7 browsers.

G Repeat steps 2 and 3 for the
IDBKeyRange API.

197 </article>
198 article>

article.example {
margin: 10px;

182 <script type="text/javascript">

164 // Merge the variocus IndexedDB interface names into properly

// named wvariables. Falling back to the Webkit and Mozilla names

// makes it possible for Chrome and Firefox to use the same code.

wvar indexedDB = window.indexedDE || window.webkitIndexedDE || window.mozIndexedDE;

wvar IDBDatabaseException = window.IDEDatabaseException || window.webkltIDBDatabaseE@
&var IDBKeyRange = window.IDBKeyRange || window.webkitIDBKeyRange;

var IDBETransaction = window.IDBTransaction || window.webkitIDBTransaction:4

// This shim is very flimsy. It iz very likely to change as

// IndexedDB becomes more stable and supported in more

196 <article class='example'>

o Repeat steps 2 and 3 for the
IDBTransaction API.

Note: Firefox 5 already uses the W3C names
for these interfaces.

Note: In this chapter, only these four interface
names are actually referenced in the code.
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Before you can access an IndexedDB object store, you
must first open its database context. An IndexedDB
database serves two purposes: It houses a series of object
stores under a common identification banner, and it serves
to offer version control snapshots of the collection of
object store schemas at different states.

For the sake of simplicity, and because the IndexedDB API
version control is not yet fully supported by browsers, this
chapter assumes that the database remains at version 1.0,
and no version control is used. “1.0” is used when creating
an IndexedDB database in the following section, “Create a
New IndexedDB Object Store.”

var db, database = 'myDatabase';
var openDB indexedDB.open (database) ;
openDB.onsuccess function(event) {
db = event.target.result; };
openDB.onerror function (event)

Open an IndexedDB Database

{...};

db is a global variable that stores an IDBDatabase
interface to the mypatabase. You will be using db
throughout the IndexedDB API interaction process, but
the identifier is used only when opening the database
interface. The db variable is assigned when the database is
successfully opened; otherwise, a generic error message is
displayed.

Note, you may run db.close () to close the IDBDatabase
interface; however, this is unnecessary because the browser
closes the database connection automatically when the
page unloads.

Using the IndexedDB API is pointless if the user is running
Firefox in Private Browsing mode, which will trigger error 6
in event.target.errorCode, and Chrome in Incognito
mode, which will allow the API to continue but save
nothing to disk.

152
193
154
195
196
197
198
193
200
201
202
203

o Type var db, database = ‘myDatabase’;
to declare a global database variable and
name.

e

Type var openDB = indexedDB.open
(database); to open the IndexedDB
database.

&

// IndexedDB becomes more stable and supported in more

// browsers.

var db, database = 'myDatabase’;
var openDB = indexedDB.open{database)r

openDB.onsuccess = functlon%(

db = ewvent.target.result;

'
</

I

Sgipt>
<a e class="example’>
</ le>

m

Type openDB.onsuccess = function

(event) { to define code to run when

open () is successful.

Type db = event.target.result; to assign
the opened IDBDatabase interface to
the db variable.

191
192
193
194
195
196
197
198
193
200
201
202
203
204
205
206
207
2038
209
210
211
212
213

Type } to close the anonymous function
assignment.

Type openDB.onerror = popupErrorEvent;.

Type function popupErrorEvent(event)
{ } to define generic code to run if an
error occurs.

© 0606 6 o ©o

Type alert() and console.log() to
display an error message.

Note: WebKit provides error message ¥

<footer>

204 </article>

205 </section>

206 <footer>

[T aex htenl (HApubli_PtmNREmiE chapterlnderno mindexeddb) - GVIM = =
File Edit Tools Syntse Buffers Window Help

AERa e | BBRRAR/SSAITaRAQ? 2

154 // Merge the various IndexedDBE interface names into properly .
165 // named variables. Falling back to the Webkit and Mozilla names

166 // makes it possible for Chrome and Firefox to use the same code.

187 var indexedDR = window.indexedDE || window.webkitIndexedDE || window.mozInd
163 var IDBDatabaseException = window.IDEDatabaseException || window.webkitIDBED
189 var IDBKeyRange = window.IDRKeyRange || window.webkitIDBKeyRange;

150 var IDBTransaction = window.IDBTransaction || window.webkitIDETransaction:

// This shim is very flimsy. It is very likely to change as
// IndexedDB becomes more stable and supported in more
// browsers.

var db, database = 'myDatabase’:

var openDB = indexedDB.open{database):

openDB.onsuccess = function(event) {
db = event.target.result;

} -0

openDB.onerror = popupErrorEvent;

&function popupErrorEvent (event) {

i
Iy
</ seript>
<article class="example'>
</article>
</article>
section>

13,1 97%

descriptions on some failures. You can access
one from event.target.
webkitErrorMessage if it exists.
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Before creating a new IndexedDB object store, first
attempt to read something from it. This will throw
an exception error with the code NOT_FOUND_ERR.
This is your cue to create the object store by calling
db.setVersion() and db.createObjectStore().

Before you begin, you must set an object store name. This
can literally be anything, but remember that the information
you save to the IndexedDB API will be under this store
name, housed within the database name you picked earlier.
Because you will be referring to this store name several
times, store it as a global variable alongside var db:

var objectStore = 'myStore';

The store exception test must be placed within the openDB.
onsuccess function, after db

event.target.result:

Create a New IndexedDB Object Store

try {
db.transaction (objectStore,
READ_ONLY) ;
} catch(e) {
if (e.code == IDBDatabaseException.NOT_
FOUND_ERR) {
var request db.setVersion('1.0"');
reqguest.onsuccess function (event)
db.createObjectStore (objectStore,
{keyPath: 'id', autoIncrement:
true});
}i
Y

IDBTransaction.

{

}

In this code, db.transaction () is just a temporary
trigger for the exception. It will be replaced later, but it is
enough for now to identify when to create a database as
e.code is set to NOT_FOUND_ERR.

db.createObjectStore () creates an arbitrary id key
path, similar to a primary key in SQL, which automatically
increments on each object row added to the store.

[& 7

o Type var objectStore = ‘myStore’; to

FBoe Edt Tools  Ymews B

ARRS |88

ufters  Window  Help

declare a global name to this object
store.

[ 2]
©

Type try { } catch(e) { } to create a
try-catch block.

Type var store = db.transaction
(objectStore, IDBTransaction.READ_
ONLY).objectStore (objectStore); as
temporary code to throw an exception
error if the object store does not exist.

n (event)

204
205
206
207
208
205
210
211
212
213
214
215
216
217
218

Type if (e.code == IDBDatabase
Exception.NOT_FOUND_ERR) { } to
test whether the error was the object
store not being found and create a
new conditional block.

©

Type var request =
db.setVersion('1.0°);.

if ( e.code == IDEDatabaseException.NOT FOUND ERR ) {
&Var request = db.setVersion('1.0");

ﬂ }
}
}

} eatch(e) {

<0

request.onsuccess = function(event)
i

request.onerror = popupErrorEvent;

-0

I

OpenDB.ORerror = pOpURErrorEvent;

function popupErrorEvent (event) {
console.log("Error ', event.target);
alert('Error:' + event.target.errorCode + ": "

205,1 93%

©

Type request.onsuccess =
function (event) { } to create an
anonymous function expression.

Assign an error function for the error
event.
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0 Type var store =
db.createObjectStore (objectStore,

{keyPath: ‘id’, autoIncrement:
true}); to create a new object store
with an automatically incrementing
primary key property named id.

g Type console.log(var); at various
stages in the creation process to
follow along in the console logger.

@ Save your JavaScript file.

Open your HTML file in an HTML5
browser that supports the IndexedDB
APL.

Press Ctrl+Shift+J in Chrome in
Windows (Option+38+J on Mac 0S X)
to open the JavaScript console.

Storing

Data Using a Client-Side Database

[ e html (HApubl_RtmRhimischapterlndemosndeadt) - GV
File Edit Tools Syntax Buffers Window Help

SERE e @

BBRB(SSA|ITAQ? A

190 var IDBTransaction = window.IDBTransaction || window.webkitIDBTransaction;
151 // This shim is very flimsy. It iz very likely to change as

192 // IndexedDB becomes more stable and supported in more

193 // browsers.

154

155 var db, database = 'myDatabase';

136 var objectstore = 'mystore’;

197

198 var openDB = indexedDE.open(database):

199 openDB.onsuccess = function(event) {

200 db = ewvent.target.result;

201 try {

202 // Basic transaction call to trigger NOT_FOUND_ERR exception

203 var store = db.transaction{cbjectStore, IDBTransaction.READ_ONLY).cobjec

tstore (objectstore)

205,1 50%

[E=RE=E 02

204 console.log({'Loaded database and object store', db, store);

205 } catchie) {

206 &console.log('Transactlon Exception', e);

207 if ( e.code == IDBDatabaseException.NOT_FOUND_ERR ) {

208 var request = db.setversion('l.0');

203

210 request.onsuccess = function(event) {

211 &var store = db.createCbjectstore(objectstore, =
212 {keyPath: "id', autoIncre . truel);

213 console.log('Created store’, store):@ | |
214

215 request.onerror = popupErrorkvent?

216 T

217 T

218 T

g EEqUest.onecror = popupErrorEvent;
ample

i mrts (L meesrene () mrsons | {Tgsenpte (B rvaes {5 promee (T nms

[ consais

ndnxaddb/

The exception error occurred.

The object store is created.

@ Reload the web page. oo i

No exception is thrown; the object
store loads normally.

Indexeddd

| BAACh Exg

Bl v o St
- WTHLS.array.orge/title P -
¥ Seapa Vaabing

¥ Breakpoints

baselsception

You can actually create multiple object stores under a
single database and have multiple databases on a single
web browser. Although you can communicate to only one
database at a time, you can, however, work with
multiple object stores in tandem.

In step 5, the setversion () method is used to handle
version control in the IndexedDB database. This method
waits for any open file handles to close and can error
out if it takes too long. Because the object store is only
just being created, this should never fail. Note that the
createObjectStore () method can only run within a
successful setversion() response.

In step 8, auto-incrementing the primary key is a design
choice and a throwback to relational databases. If you
do not want to auto-increment the key path, you must
ensure that every object you store in this object store
has a unique key path property.

The key path property itself will be useful later with the
get (id), put (id), and delete (id) methods. You can
use these to retrieve, update, and remove an object from
the object store, as described over the next three
sections.
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You can store an object into an IndexedDB object
store using the add () request method generated by
a read-write transaction. Because all transactions run
asynchronously, the request/event model allows your code
to know when a transaction has completed.

Only an array or generic object can be stored, and not
simple strings or numbers. Custom objects that are built
with constructors will be destroyed, but their properties and
values will survive.

function addObject (object)
var transaction =
db.transaction (objectStore,
READ_WRITE) ;
var store transaction.
objectStore(objectStore) ;
var request store.add(object) ;
request.onsuccess function (event)

Store an Object Using the IndexedDB API

{

IDBTransaction.

{...};

request.onerror = function(event) {..

}

Typically, when request.onsuccess is called by the
IDRRequest API, you will know that the object was
successfully stored in the database. You can update the web
page to notify the user.

.}

If your object store enabled autoIncrement when it was
created, you must not provide the key path property when
using add (). Because the purpose of autoIncrement is
to automatically increment the key path property number,
add () is managing this itself. However, if autoIncrement
is disabled, you must provide a key path value into add ()
that is completely unique from all other objects’ key path
properties stored. This is akin to a relational database in
which a primary key must uniquely identify only one record
in a table.
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236

0 Create a new function that accepts
an object as a parameter.

+

e Type var transaction =

db.transaction (objectStore,
IDBTransaction.READ_WRITE);.

i
Iy

Type var store = transaction.
objectStore (objectStore); to assign

function popupErrorEvent (event) {

function addobject (object)
var store = transaction.objectStore ctstore) ;
var request = store.add(object):
congole.log('addCbiject’, object, req )i

</script> .E‘
<article cl
</article>

console.log('Error ', event.target):
alert ('Error:' + event.target.errorCode + ": " +
event.target.webkitErrorMessage + "\nisee console log)"):

1

var transaction = db.transaction{objectStore, IDETransaction.RERD_WRITE);

0

example’>

the transaction to your object store. @

P
e fdit Taals

ARRS |88

Type var request = store.

Syemur Buffers Window  Help

- GVIM

aneBRA&SHA

Taalr R

add(object); to request to add the
object to the object store.

©

Type console.log(object, request);
to monitor the add () object and
request.

G Create an anonymous function for
the add () request’s success event.

0 Assign an error function for the
add () request’s error event.

0 Type object.id = event.target.
result; to ensure that the
autogenerated id property is
displayed with the object.

scri

arti

o

artic

article

-t {obhject)

wdd {ebject) !
', object, ¢

(object)

pt
le class
cle

0 Call a function to display the new
object in the web page.
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@ Create a way in the web browser to
call your “add object” function and
provide it with data.

@ Construct the object itself.

Note: In this example, the object has
three properties with default names of
keyl, key2, and key3. The property
names and values are customizable by
the user.

@ Save your JavaScript file.

@ Open your HTML file in an HTML5
browser that supports the
IndexedDB API and open its
JavaScript console logger.

@ Trigger your “add object” function
call.

The object is stored in the object
store.

The object is displayed on the web
page.
The console logger shows the

results of the object and request
variables.

The first entry added into an object
store is assigned id number 1.

Storing Data Using a Client-Side Database

& P [ =
Ffe bdit Tools Setar Buffers Window  Help

NRRE s i ngdRRAHMHA|TROl? R

o o

seript
_J‘.'t.l.".'l':' class=’

cequest.onerror = popupEccocEVent;

Example

1. {"key1":"This is the first value" "key2":"The second" "key3":"3rd" "id":1}

Add Obgect ]

crcer (@Ynerwon (T sormts (Bomere (8 prones (T4 auans [T jienscel
" [T ———

Loaded database and object store m IDBDstabase = IDECefertStare
adalbdect

If you want to update an object that already exists in an
IndexedDB object store, replace the ada () method
described in this section with put (). You will need to
specify the key path property so that the IndexedDB
API knows which object to update.

Example
function updateObject (object) {

var transaction = db.transaction(objectStore,
IDBTransaction.READ_WRITE) ;

var store = transaction.
objectStore (objectStore) ;

var request = store.put(object) ;
request.onsuccess = function(event) {...};

}

So, in this example, the object whose key path is
object.id will be updated to store object. Any
properties previously stored in the object store and not
specified in put ()’s object will be deleted. If put ()
cannot find an object that matches object.id, object
will be added.
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You can retrieve objects out of an IndexedDB object
store using a cursor. This is an enumeration tool that
progresses through the list of all objects and returns them
to your JavaScript program one by one:

function displayObjects () {
var transaction =
db.transaction (objectStore,
READ_ONLY) ;
var store = transaction.
objectStore (objectStore) ;
var request = store.openCursor() ;

IDBTransaction.

cursor.continue() ;
}
}i
}
The store.openCursor () method starts the object
store retrieval process. For each object, a success event
fires. You must retrieve the cursor from event.target.
result, process the cursor's value — which is the
original object — and then call the cursor's continue ()
method, signaling the next object in the store. When

request.onsuccess = function(event) { event.target.result becomes undefined, the cursor
if (cursor = event.target.result) { has returned everything.
renderObject (cursor.value) ;
Retrieve Objects Using the IndexedDB API
o Create a new function for e ——— e o

retrieving all objects from a store.

o Start a new read-only transaction
and retrieve the IDMObjectStore
interface.

Type var request = store.
openCursor(); to start the record
iteration process.

Create an anonymous function for
the opencursor () request’s
success event.

Assign an error function for the
openCursor () request’s error
event.

Type if (cursor = event.target.
result) { to proceed only if the
cursor contains results.

Type console.log(‘displayObject’,
cursor.value); to monitor the
object returned.

Process the cursor object.

6 © ¢ 6 o o

Type cursor.continue(); to move
onto the next object in the object
store list.

@ Type }.
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function displayobjects{) {
var transaction = db.transaction(objectStore, IDBTransaction.READ_ONLY);
var store = transaction.objectstore(objectstore):

var request = store.opencursor();
request.onsuccess = function(event) {
if ( cursor = event.target.result ) {
console.log('displavobiect', cursor.value) ;0
renderobject (cursor.v: ;
cursor.continue () 7 @
i
Iy
est.onerror = popupErrorEvent;

1

o

function renderObject(data) {




Note: In this example, this function
can be used to initially display the
object store table when the page first
loads. This means that the function
can replace the temporary code used
in step 3 of the section “Create a New
IndexedDB Qbject Store,” earlier in
this chapter.

€ Add to the initial try-catch
block that opens the database
for your “display objects”
function.

@ Save your JavaScript file.

@ Open your HTML file in an
HTML5 browser that supports
the IndexedDB API and open its

JavaScript console logger.

@ Add entries into the object store
and reload the web page.

The contents of the object store
are displayed in the browser.

The console logger shows the
objects being rendered.

Storing Data Using a Client-Side Database

211
212

198 var openDB = indexedDB.open(database);

199 openDB.onsuccess = function(event) {

200 db = ewvent.target.result; L
201 try | 1
202 // Basic transaction call to trigger WOT_FOUND_ERR exception kil
203 var store = db.transaction(cbjectStore, IDBTransaction.RERD ONLY).objec
204 congole.log('Loaded database and object store', db, store):

205 @ displayobiects ():

206 } catchie) {

207 console.log({'Transaction Exception', e);

208 if ( e.code == IDBDatabaseException.WOT FOUND_ERR ) {

203 var request = db.setversion('l.0');

210

request.onsuccess = function(event) {
wvar store = db.createdbjectStore (objectstore, -
212,15 68%

Example

displaylbect

displaylbject

displayBbiect

1. {"key1""This is the first value" "key2":"The second" "key3""3rd" "id":1}
2. {key1":"Hella thare!","key2":"How are you?","key3":"Enjoying the book? :)","id":2}
3. "key1":"] cannot think", "key2":"of anything else” "key3"“that | can put here.." "id":3}

2 Benertn (g {posources (@Yt T servtn (B tineice {70 pronies [ mucte [ coninle|
AN Eireen  Warmings  Logs

Loaded database and obfect store w IDBDatabase * IDBOejectStere

ASD UDRCL

TYPE THIS

TYPE THIS
var request = store.get(id);
request.onsuccess = function(event) {

if (cursor = event.target.result)
renderObject (cursor) ;
}i

var range = IDBKeyRange.lowerBound(id) ;
var request = store.openCursor (range) ;

You can use the IDBKeyRange interface to create a range. This is used to limit the cursor to an upper or lower
bound. Use 1owerBound (min), upperBound (max), Of bound (min, max) With openCursor ().

You can access a single object identified by its key path by calling store.get ().This is useful if you do not need to
iterate through an entire list of objects just to find one that you can already identify using its key path.

RESULT

Only objects with a key path value greater than i4 are
returned to the cursor.

RESULT

Only the object with a key path value of id is returned.
If the object cannot be found, request . onsuccess
will still run, but event . target.result will be
undefined.
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You can delete an object from an IndexedDB object store
using the same basic code used to get () it by its key
path; however, the get () example earlier in this chapter
was a read-only task, and this is a read-write task:

function deleteObjectById(id) {
var transaction =
db.transaction (objectStore, IDBTransaction.

READ_WRITE) ;
var store transaction.
objectStore(objectStore) ;
var request store.delete(id);
request.onsuccess = function (event)
// Update the web page
Y

Delete an Object Using the IndexedDB API

{

request.onerror function(event) {...};

}

Only the object with a key path value of id is deleted.
The process to delete an object may not be instantaneous.
Remember that the IndexedDB API runs asynchronously.
Therefore, only after you receive the request’s success
event should you update the web page to state that the
object is deleted.

If the object cannot be found, the error event will return
event.errorCode 3: “Key does not exist in the object
store.”

File Edit Tools

SEl=EEYENCH

o Create a new function for deleting

R et GripUBIie_nirm Ut 5\ chapte 13 \de mosindesedd) - GV
Syntax  Buffers Window  Help

EBRR(LESA|THa[? 2
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284
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286

an object from an object store.

Start a new read-write transaction
and retrieve the
IDMObjectStore interface.

Type var request = store.
delete(id); to delete the object
identified by its key path.

Create an anonymous function for
the delete() request’s success
event.

Assign an error function for the
delete () request’s error event.

Create a way in the web browser
to call your “delete object”

function renderobject(data) {
var container = §('ol#objects');
var 11 = g{'<li></1i>");
var text = JSON.stringifyidata);

li.attr('id',data.idy:
li.text(text):

1i.append{delImage);
container.append(li)

&functlon deleteobjectById(id) {
&Var request = store.delete(id);

request.onsuccess = function(event) {

}:
request.onerror = popupErrorEvent:

-0

[

console.log('deleteObljectById", id); e

// Use Jguery to hide the object from the browser

$('olfobjects 1i#'+id).remove();

272,1 89%

function.
Save your JavaScript file.

Open your HTML file in an HTML5
browser that supports the
IndexedDB API, and the console
logger.

0 © 6 o6 ©

Lyl

ooy 2

©

Trigger your “delete object”
function.

ey

Erroes  Wamings  Logs

=)

Reload the web page.

The object is permanently removed

1. {"key1":"This is the first value® "key2*."The second", "key3":"3rd" id":1} 3¢
2. {"key1""Hello therel® "key2":"How are you?", "key3"."Enjoying the book? ;)" "id":2} 3¢

3. {"key1""l cannot think","key2":"of anything else" "key3":"that | can put here.." "id":

S et ) pvarens () murt

Addid Tbgedt ]
Tgsorees (B romen (T rome G5 mome | gonmcnl

® »I0NDAtABALE  ® [DROBjectitirs

from the object store.
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You can delete an entire object store using the same The database version number remains at 1.0 because many

basic code to create one, within a setversion () HTML5 browsers that do support the IndexedDB API do not

request, using deleteObjectStore(): properly manage the database version control functionality.

function deleteObjectStore() { The purpose of this is to be able to store multiple versions
var request = db.setVersion('1.0'); of data within the same object store within the same
request.onsuccess = function(event) { database. Ultimately, for most applications, this is overkill;
} db.deleteObjectStore (objectStore) ; just reassign your IndexedDB database version “1.0”
request.onerror = function(event) {...}: whenever you need to create or delete an object store.

}

Delete an IndexedDB Object Store

o Create a new function for deleting — — ——

i ARRL 8 o8 ARE&HS a7 R
an object store. LI, &8 4AHA TaD

9 Type var request = el & Ve request = db.setversion
db.setVersion(‘1.0°);. 231 & oL on aTeRH
Create an anonymous function for 3 & _ — ::... J

the setversion () request’s
success event.

Type db.deleteObjectStore (objectSt & -':':_ blminetea secie i clipkinoe
ore); and a console.log(); message. b

script

Create a way in the web browser to Artrcls clags-eyaple
call your “delete object store” input id='keyl' type=' input id="" ' type
18 input id type input id type
input id type

function. input id " type='

button id=" ">Add Obj
button id=' O stor br
article

Save your JavaScript file.

Open your HTML file in an HTML5

() Indesed0B - HTML S array

browser that supports the IndexedDB i

© 066 o6 6 o

192168111 : ; rec i
API, and the console logger. ,
request .onsuceass = functionievent] |
db.deletedbjectstore lobjectitore) ;
Tr.igger the ”del.ete ObjeCt StOI’E" conzole, log('Delated objsct store', objectitore, 'from', db):

request.onerror = popupEcrorEvent;

function. |

Example

The database is deleted. A log entry =
is produced. ot

keyd i [ Add Dtgect | [ Delets Store 0

©

Reload the web page.

S s (i) Fesrees (@ ttmes [0 sevts (O e (5 rronin [0 s |

gle]

A blank object store is automatically A ——
created, if you used the code in the stspladelect »difect

dfsplaydbiect »Obdect

section “Create a New IndexedDB
Object Store.”
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There are two ways to detect whether a browser is

online or offline in JavaScript. The first is to query the
navigator.onLine property, if supported, to give the
current state of the network connection media. So if the
Ethernet cable is unplugged or the Wi-Fi connection is lost,
this property is updated. The second way is to listen to

the online and of f1ine browser events, if supported, to
notify you when the navigator.onLine property changes.

This is true in most browsers and operating systems, but
there are some notable exceptions:

® Internet Explorer 9 does provide the navigator.
onLine property, but it will not post online and
offline events when it changes.

® Firefox 5 and Opera 11.50 do provide navigator.
onLine and fire the events, but they are not tied to

the physical media status. Instead, these browsers tie

the property and events to a Work Offline option, available
on the File menu in Firefox and the Settings menu in Opera.
Regardless of browser, some Linux distributions tend to
completely ignore the external connection media status.
So if Ethernet and Wi-Fi are unavailable, the browser still
thinks it is online!

Despite these shortcomings, the navigator.onLine
property and online and offline events are still useful
tools. The events are very standard. To read navigator.
onLine, use this code:

if ('onLine'
if

in navigator) {
(navigator.onLine)

// Browser is currently online

else

// Browser is currently offline

}
Identify Whether the Browser Is Online
@ Open an HTML file in a text editor e, —
: . ARRL (9@ & aRRAMA|TIRO|? R
with jQuery. H5>Examplo</h5
style

e Type The browser is: <output e s

id="browserStatus’>(state L

unknown)</output> to provide a BEEIBY bype-t

location to display the browser Ao

status to the user. RCiLoly cLauaR

output id=’' JT1 } output,
Adam McDaniel
foot
div.
body
html

o Open a JavaScript file loaded after i s L

jQuery or scroll to a <script

type='text/javascript'> block. ?emrm,LJ“m.wﬁuwp - —

ARRL (9@ &ARRAHATIRO|? R
0 Type if (‘onLine’ in navigator) { }. v
; article.exan

0 Type if ( navigator.onLine ) {} eginy Tont iioe

else { }' & szrzﬂ;: type
G Type browserOnline(); for when 4 wfig NGt by 4

navigator.onLine is true. HEC) i 0

&clsc

o Type browserOffline(); for when browserors

navigator.onLine is false. 2 6
266 a=::311:: class




0 Type function browserOnline()
{ $ (‘output#browserStatus’).
text(‘online’); }.

0 Type function browserOffline()
{ $ (‘output#browserStatus’).
text(‘offline’); }.

@ Type window.
addEventListener(‘online’,

browserOnline, false);.

@ Type window.
addEventListener(‘offline’,

browserOffline, false);.
@ Save your JavaScript file.

@ Open your HTML file in a web
browser.

If the navigator.onLine
property is defined, the
browser’s status is displayed.

@ Disconnect from the network.

If the offline event is
supported, the browser’s status
should change.

Providing Offline Access to Web Applications

62
63
[
65
66
&7
68
63
70
7l
72
3
74
75
6
a7

script type- LText,javascript s
S(function(){
function browseronline () {

$("output#browserStatus').text('online'); 0
F

function browseroffline() {
$ (Toutput#browserstatus’y.text ('offline’);
i
window.addEventListener('online', browseroOnline, false): @
window.addEventlistener {Toffline’, browserOffline, false);
i "online” in navigator ) {
navigator.online ) {

rowseronline () ;

i

R

() Difne Diebeetem - HTHIL

C | & htmiSamay.org,
window.addEventListener {'cffline’, browserOffline, false}
if { "enlLine” im navigater ) |

Af { navigator.onLine ) |
browseronline () ;

else | @\_;' & 1 Het

browserOffline ()

Cuganize =
] L'_ Local Area Cannechon

Example

The browser is: online

else |
browsecoffline ()

Example

The browser is: offline

The code in step 2 of this section provides a location in
the web page to display the browser status to the user.
You may decide not to do this and keep the information
internally only. If so, you will be still be notified of
browser status changes in the functions created in steps
8 and 9.

Experiment for yourself by changing the computer’s
physical connectivity, and follow along in the browser’s
response. Sometimes disabling the physical connectivity
using a software setting, such as disabling an Ethernet
port in the Control Panel or forgetting about an

associated Wi-Fi access point, is enough to notify the
browser that you are online or offline.

Whereas this status detector is suitable for checking
the physical connection on most platforms, what do you
do if there is no network or Internet connectivity?
Network access is also determined by online and offline
connectivity, and other factors such as router and ISP
settings. Testing for network access is something you
need to code yourself. Fortunately, you can use the
walkthrough described in the following section,
“Identify Whether the Network Is Online.”
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J ust because the browser is online or offline does not
mean that the network connection is. There can be

all sorts of connectivity problems between your browser
and a website that the navigator.onLine property and
the online and offline events will not respond to. The
only way to counter this is to use the Ajax core library,
XMLHt tpRequest (), to actually query the website and
test for network connectivity in your JavaScript code.

For this to happen, you need to listen for the existing
online and offline events. When the browser is online,
test the network. When it is offline, the network is lost:

function lostNetwork() {

// Network was forced offline
}
The testNetwork () function will be responsible for
calling the xMLHt tpRequest () code, which in turn
will trigger a function to fire off new netonline or
netoffline events. The lostNetwork () function only
needs to worry about launching the netoffline event
because if the browser is offline, the network must be
offline, too.

Both new events, netonline and netoffline, will

provide for your JavaScript code the current status of the

addEventListener ('online', testNetwork, X X
false); network connection. It will be the fireNetworkEvent ()
addEventListener ('offline', lostNetwork, function’s responsibility to dispatch this event so that
false);

function testNetwork() {
// Call XMLHttpRequest ()
}

Identify Whether the Network Is Online

JavaScript will know when the network connection is
actually good or bad.

o Type function testNetwork() { }.
e Type function lostNetwork() { }.
9 Type function testXHR(callback) { }.

o Type function fireNetworkEvent
(state) { }.

o Assign testNetwork to online.
0 Assign lostNetwork to offline.

0 Type testXHR(fireNetworkEvent) in
testNetwork () to use
fireNetworkEvent as the callback.

e Type var xhr = new
XMLHttpRequest();.

o Create a noResponseTimer to abort
xhr after 5 seconds.

@ Create an xhr.onreadystate
change function expression to return
early if xhr.readyState != 4.

@ Cancel the noresponseTimer when
readyState = 4.

Note: Status code 4 means that the request
is finished.
268
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3

@ Type if xhr.status == 200)

callback(true); to run AR

[

e fdit Tools Setw Buffers Window Help

=]

fireNetworkEvent (true) when
the 200 success code is received.

Note: This is the only point where
fireNetworkEvent () will ever run with
true: The user is actually online!

@ Type else callback(false); to run
fireNetworkEvent (false) if any
other code is received.

€D Type callback(false) if the
noResponseTimer activates.

@ Type xhr.open(‘GET’, /"); to get
your site’s base URL to test network
access with.

Te
ca

else

[=5Y

testxH

adystatechange = n(event)
xhr.readyState != 4)

turn:

eTimeout (noResponseTimear) »
C.status

liback(

== 200)
i

~®

1llback

ne éuemL-_-_.L.-.s-«en'. (state)

testNetwork()

Ri{firenetworkEvent) :

lostNetwork ()

@ Type xhr.send(); to launch the 73

- BV

XMLHt tpRequest GET request. S RRs

e fdt Tools Gemw Buffers Window Help

[Hepuble ¢

o) A THal?n

@ Type + ‘2" + new Date().getTime());
to ensure that a unique URL is
required to avoid XMLHt tpRequest
caching issues in Firefox.

xhr.on
if
re

@ Place a try-catch block around
xhr.send (), as required by Firefox.

@ Type callback(false); for when xhr.
send () throws an exception error in
Firefox.

["network-det

readystatechange = ion [event)

{xhr.readyState != 4)

turn:
meout (noResponseTimar)

r.status == I00)
( 1z

'+ new Date().getTime(}):

fireNetworkEvent (state)

testNetwork ()
ector,js" 38L, TE5C

1,1

The URL that you are testing against must be the same
domain you are running your website from, even if you
are just building testing code here. The browser applies
this restriction to avoid cross-site scripting attacks. So if
you were to pick an unrelated URL with open () in step

15 in this section, such as www.google.con, it will

always fail.

If you must specify a different URL in step 15 than
what your JavaScript code runs under, then that website

must specifically allow your script to run through a
procedure called Cross-Origin Resource Sharing
(CORS). This process requires the target web server to
grant you permissions so that the XMLHt tpRequest ()
function knows that it is allowed to proceed. Although
manipulating the web server to accomplish this is
outside the scope of this book, you can read about CORS
at its W3C specifications page, www.w3.org/TR/cors].

continued )
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With the Ajax component finished, if you were to

load the JavaScript in a browser right now, the
online event would launch the HTTP GET request and,

if successful, would call fireNetworkEvent (true).
Otherwise, if the Ajax fails due to a bad URL or no network
connectivity or if the browser sends an off1ine event,
fireNetworkEvent (false) executes.

At this point, you are still missing some key components.
First, fireNetworkEvent () does not actually do anything
yet; it needs to actually dispatch the netonline and
netoffline events. Second, making one Ajax call is fine,
but what if the network access changes while the page is
currently loaded? You need to be able to dispatch the event
by routinely retesting for network access while the browser
is online.

Identify Whether the Network Is Online (continued)

Remember, “the browser is online” and “the browser is
offline” refer to the browser’s state of network access. As
described earlier, the browser could be offline because the
network cable has been removed, Wi-Fi access is lost, or the
user is running in offline mode in Firefox. Naturally, in all
three cases, network access is impossible, so you need to
cancel the continual testing of the network.

The key problem you are trying to solve is how to identify
when the browser has an IP, yet still no Internet access

is available. This is the case if the user’s router is up but
his or her ISP is down, if the user is traveling to a mobile
hotspot and needs to provide credentials to get online,

or if your own website is down. Specifically, your web
application needs to know when the user is connected to
your web servers; therefore, you need code to identify any
potential network disconnections.

@ Type var networkTimer; to set up a
global timer handle.

28 }

@ Type networkTimer =
setInterval(function(){ to begin an

42 window.addEventListener('online',
43 window.addEventListener('offline’,

27 function fireNetworkEvent(state) |

var networkTimer;
function testNetwork() {

32 testXHR{fireNetworkEvent);
networkTimer = setInterval(functlon(){@

testxHR(fire orkEvent) ;
1, 30000);
38 function lostWetwork() |
clearInterval (networkTimer) ; @

testNetwork, false):
lostMetwork, false): hd

asynchronous repeating code block and o
assign the handle. b
40 %
@ Type testXHR(fireNetworkEvent); to b
launch the same network test again.
@ Type }, 30000); to repeat every 30 &
seconds.

T pubie

e fdit Tools  Setwr Buffers Window Help

Ta@al?n

& aaRA&SHA

ARRE 9 e

else

@ Type clearInterval (networkTimer);
under lostNetwork () to cancel the

repeating test. i

@ Type var event = document.
createEvent(‘Event’);.

@ Type event.initEvent(state, ?
‘netonline’ : ‘netoffline’, true, true);
to declare an event that uses state,
does not bubble, and is not cancelable.

@

Type window.dispatchEvent(event);.

Optionally, type console.log(‘Firing
event’, event.type); to see the event
activity in the JavaScript console

shr.open(’

callback (

callback(

G ¢' + new Date().getTime())?

send():

—

42,24 76%

logger.
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@ Type var networkStatus;.

@ Type if (networkStatus == state)
return; networkStatus = state;.

@ Type testNetwork(); to activate
the network tester when
navigator.onLine is true and if
there is no navigator.onLine.

@ Type fireNetworkEvent (false); to
force the network offline when the

Providing Offline Access to Web Applications

26
%var networkStatus;
28 function fireNMetworkEvent (state) {

30

31

33 var event = document.createEvent( )i
34 event.initEvent (state ¢ H A B );
twork-detector.js

47 function lostNetwork() {
48 clearInterval (networkTimer) ;
49 fireNetworkEvent( y:
50}

51

52 window.addEventListener(

53 window.addEventlistener(

54 B
55 if (

, testletwork, ¥
, lostNetwork, Vi

in navigator ) {

if { navigator.onlLine ) {
‘: testletwork () ;
}

browser is offline. 5 else
60 fireNetworkEvent{ e @
. o 61 1
@ Save your JavaScript file. 6 1
63 else {
64 testletwork () ;
65 1
€D Load an HTML page that uses this oo @ i
JavaScript code in a web browser,
and open the JavaScript console.

A log entry shows the netonline
event firing.

@ Sever your network access at your etse |
router or web server. ;

Example

After 30 seconds, the netoffline
event fires.

@ Reload your web page.

The page should reload from cache
and should detect right away that
there is no network access.

testNetwork()

fiveNetworkEvent |

restNetwork () ;

;@-cam.r - 1o @

You can see the actual XMLHTTPRequest () S made by
right-clicking in the Chrome log panel and selecting the
option Log XMLHttpRequests.

If your website is already using XMLHt tpRequest (),
steps 7 to 19 in this section can effectively be merged
into your existing code. There is one thing to note,
though: Back in step 17, this example adds an arbitrary
timestamp onto the URL being requested.

It was alluded in step 17 that this is for cache control
reasons. When Firefox cannot establish a network

connection, regardless of its Working Offline setting,

it will try its best to cache everything. This includes
XMLHt tpRequest () activity, which actually defeats the
purpose of what you are trying to accomplish. Testing
network connectivity is predetermined on not falling
back on the cache.

The timestamp hack fools Firefox into requesting a page
that is guaranteed to not be in the cache, thus allowing
the network connectivity test to proceed.
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hen you have two levels of connectivity detection,

browser online and offline — which is typically
physical media connectivity or in-browser online/offline
mode — and network online and offline — which is the
actual access online to your web server — you can begin
modifying your web application to react properly to both
groups of online and offline events:

}, false);

addEventListener ('netoffline', function() {
// The network has gone offline.

}, false);

Considering that the netonline and netoffline
events are the key events to listen to and they are the
most amount of work to tie into according to the section
“Identify Whether the Network Is Online,” you really need

addEventListener ('online', function() { . .
. to only listen for their events.
// The browser has come online.
}, false); . . In this code example, all four events are used so that you
addEventListener ('offline', function() { . L.
. can watch how they all react to the changing connectivity
// The browser has gone offline. . R ) .
}, false): conditions in real time and in between different web
addEventListener ('netonline', function() { browsers.

// The network has come online.

Listen for Online and Offline Events

o Open an HTML file that uses your
JavaScript code to detect network
status.

9 Type The browser is: <output
id="browserStatus’> (state
unknown)></output> to display
the browser’s current state on the
web page.

e Type The network is: <output
id="networkStatus’>(state
unknown)></output> to display
the network’s current state on the
web page.

o Type window.addEventListener
(‘online’, browserOnline, false);.

e Type window.addEventListener

(‘offline’, browserOffline, false);.

G Type window.addEventListener
(‘netonline’, networkOnline,
false);.

0 Type window.addEventListener
(‘netoffline’, networkOffline,
false);.
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145
146
147
143
143
150
151
152
153
154
155
156
157
153
153
160
161

e Type function browserOnline()
{ $ (‘output#browserStatus’).
text(‘online’); }.

e Type function browserOffline()
{ $ (‘output#browserStatus’).
text(‘offline’); }.

@ Type function networkOnline()

<seript type= sro=
&kipt type= >
S(function(){
i
function browsercffline() {
W $t( )y text ( )i
i

></seript

function browsertnline () {
5 y.otext( yi

function networkOnline () {

5 yotext( yi
i
function networkoffline () {

S ¥ text( )i
+

window.addEventListener ( , browseroOnline, ¥

{ $ (‘output#networkStatus’).

text(‘online’); }.

@ Type function networkOffline()
{ $ (‘output#inetworkStatus’). e
text(‘offline’); }. |
Example

@ Save your JavaScript and HTML

files.
®

Load your HTML file in a web browser.

The browser and network statuses
both report “online.”

(14

Disconnect your router or disable
your web server.

After a set timeout, network access
reports “offline.”

Disconnect your Ethernet or Wi-Fi

fireNetworkEvent |f

testNetwork () ;

The browser is online

The network is offline

| P eurTy g . . _ o Th o

cable.

The browser and network statuses
both report “offline.”

Note that the example in this section merges the
navigator.onLine tests from the first two sections of
this chapter (“Identify Whether the Browser Is Online”
and “Identify Whether the Network Is Online”) into one
basic call. This way, both browseronline () and
testNetwork () run when the navigator.onLine
property is true, and browseroffline () and
fireNetworkEvent (false) run when it is false.

Earlier in this chapter, the section “Identify Whether
the Browser Is Online” experiments with changing the

computer’s physical connectivity to observe the
browser’s response. If you perform that same process
with the code in this section, you should find that the
network status mirrors the browser’s status.

Of course, that functionality is not everything; you also
need to verify that the network connectivity responds.
While you are testing, you may want to decrease the
setInterval () value used in the testxur () loop.
This will help you get faster responses from changing
your network connectivity status.
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The application cache, or AppCache, is a new HTML5 feature that can be very useful, yet very frustrating. It is the final
piece of the puzzle that transforms a simple web page into a full-blown web application, but until you fully understand
how it works, you may be led to believe that your site has permanently lost all connectivity, even though the browser is
technically online!

Implementing the AppCache means that your site can be made to run regardless of network connectivity. The AppCache
needs to be downloaded only once while online and is then available any time after that, regardless of connectivity state,
and always at the same URL. This process is actually so transparent and convincing that you could be traveling on a
airplane and open www.mysuperwebapp.com, and an onlooker would be fooled into thinking that you have gained
high-speed Internet access!

You will still need to implement the online and offline detector, as described earlier in this chapter. This is useful to
identify when the users do actually come back online, and whatever activities they performed and stored into their local
IndexedDB database (see Chapter 13, “Storing Data Using a Client-Side Database”) while offline need to be synchronized
with your web server. This process, while outside the scope of this book, is what turns your user’s browser into an active
participant in the cloud, which is available anywhere you need it and still available when you cannot connect to it.

Browser Support

The Application Cache API is supported by nearly all the HTML5 web browsers, both mobile and desktop. The only exception is
currently Internet Explorer 9; however, support is likely to be added by Internet Explorer 10.

If you were to implement the Application Cache API today, browsers that do not support it should properly ignore it — that is, as
long as your AppCache JavaScript code properly identifies when the AppCache API is available.

Implementing the Application Cache

The Application Cache API can simply be implemented using a S ———

manifest file; however, you will also need supporting JavaScript  <ntml manifest='webapp.appcache'>
events and methods in order to update the locally AppCached
copy. You can view the WHATWG Application Cache specification
at Wwww.whatwg.org/specs/web-apps/current-work/multipage
ffline.htm|.

Your webapp.appcache file summarizes all the online resources
that you want to cache on the user’s browser.

CACHE MANIFEST

The Manifest File filel.html

The AppCache is activated when you create a manifest file and file2.js

apply it to your html element on all pages in your web
application:

file3.css

file4. jpg

274


file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.whatwg.org/specs/web-apps/current-work/multipage/offline.html
file:///Volumes/compservices/Working/Tech/9780470952221/9780470952221%20Text/9780470952221%20Original%20Text/www.whatwg.org/specs/web-apps/current-work/multipage/offline.html

Providing Offline Access to Web Applications

Normally, the browser caches online resources as the user
navigates to them. When the AppCache manifest is
implemented, all resources in it are cached at once. This means
that the user needs to visit only the first page of your site once
in order to cache the entire web application for offline use.

The application cache will always be active after it is
implemented, serving manifest content all from the locally
cached copy, regardless of network connectivity state and
regardless of the online copy of your website. This means that
even if you change any of the manifest’s files on the web server
or disable the manifest file in the html element, its previous
version is still active in the web browser — that is, until the
cache is swapped in JavaScript. Until you fully understand this
“always local” feature, you may find it to be one of the more
frustrating “bugs” of the application cache.

The AppCache API

You can easily detect for Application Cache API support by
running the following test:

if ('applicationCache' in window) {
applicationCache.update ()

}

This is required before you decide to implement either
AppCache method.

applicationCache.update()

The update () method checks the network for an updated
manifest file and downloads it if it is changed, along with any
updated resources available on the web server.

When working, this method launches the AppCache events,
which you can use to create a progress bar or other effect for
large-scale application cache downloads.

applicationCache.swapCache()

When the updateready event fires, you can run swapCache ()
to actually apply the new cache on the website. This application
process applies only to new resource requests — for example,
when the page reloads or when the user follows a link to another
AppCached web page.

AppCache Events

You can use events to follow along in the AppCaching process.
Note that if you listen for an event on a browser that does not
fully support AppCache, it will simply never fire. Likewise, you
can listen for events without using any AppCache API
JavaScript at all, as AppCaching will automatically kick in when
the manifest file is loaded via the html element.

checking

The browser is actively checking the web server for a new
manifest file.

noupdate

The browser has identified that there is no new manifest file
available.

downloading

The browser has started downloading the manifest file and its
referenced resources.

progress

The browser has started downloading an individual resource
file. Note that the supplied ProgressEvent object provides
event.loaded and event. total. This represents the
current file count downloading and the total to download each
time the progress event fires. You could use this to create a
moving progress bar element, described in Chapter 3, “Using
New HTML5 User Interface Tags and Attributes,” for large
AppCache downloads.

updateready

The browser has finished downloading the AppCache resources,
which can now be swapped into the live browser session with
applicationCache.swapCache ().

cached

The browser has applied the AppCache automatically for the
first time.

obsolete

The manifest file is no longer available; the AppCache is
deleted, and the website returns to live-download mode.

error

There was a failure downloading a resource identified by the
manifest.
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The AppCache uses a manifest file to represent how all
the resources — the HTML, JavaScript, CSS, and other
files — your website provides are to be made available
when the user is disconnected from the Internet. In its
most basic form, the manifest file is structured like this:
CACHE
filel.
file2.
file3.
filed.

MANIFEST
html

Jjs

CcSSs

jpg

Save this file with a .manifest extension and reference it
in the root html element’s manifest attribute on all static
web pages — specifically, all of your *.html files:

<!doctype html>
<html manifest='mysite.manifest'>

Create an Application Cache Manifest

When the user visits any page with an AppCache manifest
while online, it will download the resource files referenced
and store them locally for offline access.

In the Chrome Inspector, you can use the Resources panel
to examine the AppCache and verify that your manifest file
is working.

It is very important to note that if the AppCache resources
change after the manifest has been initially established,

a special JavaScript procedure is required in order to
instruct the browser to update the AppCache. See the
following section, “Update the Application Cache,” for more
information.

B R v s

- BV [E=R R %

0 Open a blank file in a text editor.

e Edt Toals Syeew

ARRS |88

Bufters  Window  Help

e Type CACHE MANIFEST.

e Type # Version 1. i ' é

Note: Actually, this version number is not :

B gRR&HAI T2
T CACH ri;.:-z:rrsrﬁ

T |

for version control. If you ever change any N—
resource files after the AppCache is y EisTuok e

ARRE|9 e

+ [Hpubl.
Buffers Window  Help

BARRSHA|TRO|? N

established, you must change the manifest
file, too. Incrementing a version number is
just a cheap way to modify the manifest
without actually modifying it and allowing
the web browser to re-download it!

0 Enter the static HTML, JavaScript, 1
(SS, and image files that you want il

0

to cache.

Note: In this example, the only page being
AppCached is a subdirectory demos/offline,
but its dependencies are actually located
up two directories.

Note: If you are using a jQuery CDN, as
described in Chapter 10, “Drawing with the
HTML5 Canvas,” or any other third-party—
hosted script, specify its full URL here.

e Save your AppCache manifest as
mysite.manifest.
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o Open an HTML file that you
want to cache.

o Type manifest="mysite.
manifest’.

0 Save your HTML file.

g Repeat steps 6 to 8 for all other
static HTML files that you want
to use with AppCache.

@ Open a caching HTML file in an
HTML5 browser and open the
JavaScript console.

The manifest is downloaded.

The manifest files are
downloaded and cached.

Click Resources.

006

Click the Application Cache [¥].

The files currently in the
AppCache are displayed with
their cache type.

Providing Offline Access to Web Applications

& RuBIE = i T
e fdt Tools Seew Buffers Window  Melp
ARRL (9@ & BRRBAHA|TRO|? R

2 Thtml manifeste’ ; ¢ 41‘5'

3 head

title-0ffld 31 - BTHLS.array.org</title

base href='
script type-’ * gres=' v-1.6.1.38"></seript

2 || gyanisale |

application Cache Progress event (9 of 9)
appliestfon Cache Cached event

TYPE THIS

CACHE MANIFEST

# Version number
CACHE:

index.html

jquery.js

offline.html

FALLBACK:

login.cgi offline.html
account.cgi offline.html
NETWORK :

/media/

It is possible to create a more complex manifest file that defines manifest sections for which pages should be cached
explicitly, which dynamic pages should use a static fallback, and which pages should be ignored by the AppCache
entirely. These three cache types are identified by the headers cacHE, FALLBACK, and NETWORK in the manifest file
and can be placed in any order. If you do not use any manifest sections after the first line, cacHE is assumed.

RESULT

In this example, the index.html and jquery.js files are cached normally;
however, the files login.cgi and account.cgi, if accessed while offline, will
display offline.html. Furthermore, unless anything else is specified, the
/media/ directory will be omitted from the cache entirely.

As the user browses your website, files will be cached regardless using
standard HTTP procedures — that is, except for content under the
NETWORK section. In addition, only when the manifest file itself is updated
will files referenced in it be updated without the user specifically visiting.
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You may notice a very strange bug in the pages you
store under the application cache. None of them are
updating, despite the web server providing an updated file
and manifest. At the risk of sounding clichéd, this is not a
bug; it is a feature!

The AppCache is designed to supersede all network activity
for resources. Effectively, after a file is AppCached, it will
always be served from the browser’s local copy. So how do
you force the application cache to update?

When your page loads, listen for the AppCache updateready
event, and when it fires, swap the new cache in:

if ('applicationCache' in window) {

applicationCache.

The swapCache () method will install the downloaded copy
into the AppCache database, but for the user to actually see
the new content, the page must also be reloaded.

Every time your AppCached page loads while the browser
is online, the manifest file is downloaded. If the manifest
changed, the updateready event will fire, which notifies
your code to swap the current cache with the new cache.
After this, you can run location.reload().

Unfortunately, this can cause your page to double-

load, which can be ugly. To counter this, you can

launch the manifest download at any time by running
applicationCache.update (), which in turn will also
trigger updateready if a new manifest is available.

addEventListener ('updateready', function() {
applicationCache.swapCache () ; You could implement this update () method in a button
}, false) ; the user clicks or in a setInterval () repeater that
} runs every 10 or 20 minutes. If you choose the latter, use
confirm() to verify that the user wants to reload.
Update on Web Page Load [ w T

BEAEBR SSAI TR TR

o Type if ( ‘applicationCache’ in
window) { }.

0 Type var appCache = applicationCache;.

?

e Type appCache.addEventListener
(‘'updateready’, function() { }, false);.

o Type appCache.swapCache();.
o Type location.reload();.

URTE
E. locat

hs

style
script type

in window)
aner(

den.reload()

script
article class='

B

Update Automatically at a Set Interval

G Type setInterval( function() { },
milliseconds );.

Optionally, type appCache.autoUpdate
= 1;

Optionally, type if ( ! appCache.

autoUpdate || confirm(‘Update found.
Reload?’).

Type appCache.update(); to trigger an

location.:

“ : |

confirm|

N
seript

larticle claas='

AppCache manifest download and
update check.

0 Save your JavaScript file.
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Q Load your AppCache manifest file.

@ Increment your version number to
force a manifest update to
re-download AppCache resources.

Save your manifest file.

Load your AppCached HTML file in

() Céfline Support - HTMLS.

Offline Support

Application Cache Manifest File

CACHE MANIFEST

S G ea

158 Bwereves (o Finscan

T8 e _arry_. Wine] - GV

;| Hle Edit Tools Geere Buffers Window  Help

IARRE|s@|ingBRRAHSHA
1 CACHE MAN =

g (Wroewe (o B e 1[5

your web browser and open a
JavaScript console.

Type applicationCache.update();
and press Enter.

0 66 66

Type applicationCache.
swapCache(); and press Enter.

The latest manifest is updated and
swapped into the cache.

() | Crrors Wamings Logs | pitte

Reload your web page.

06

Repeat steps 9 to 11 and wait for
the setInterval timeout from
step 6.

The automated call to the
AppCache update () method runs.

$Synopsis

A confirmation prompt appears, B,
showing a new version is ready. e

CACHE MANIFEST

S5 frmrts (m | etaren:

Home Tutorials Demos

Visual Blueprint™

Offline Support
Application Cache Manifest File

@ e Thsinis B

You may be wondering about the purpose of steps 9 to
14 in this section. How can you implement a page that
listens for updateready and then calls swapcache () to
refresh the AppCache, when the page itself is currently
frozen and AppCached?

The simplest answer is to verify that your manifest has
changed, open up a JavaScript console, and run the
applicationCache.update () and application
Cache.swapCache () commands by hand. After
reloading one more time, your newest AppCached files
should now be visible in the browser, which includes this
new JavaScript to monitor the updateready event!

Steps 9 to 14 are very important if in the future you
happen to break your own JavaScript within the
AppCache and cannot trigger an automated reload.
Effectively, incrementing the version number, reloading,
and manually running these two functions should always
force the browser to refresh its AppCache.

Given the worst-case scenario, if even this does not
work, you can delete the manifest file itself and reload
your page to unfreeze it, or in Chrome you can go to the
internal URL, chrome://appcache-internals/, and remove
your site’s AppCache manually.
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As described earlier in the section “Create an Application
Cache Manifest,” your AppCache manifest file can be
configured with a FALLBACK section. This can be used to
describe a cached file that will be displayed to the user in
place of caching the primary file while the user is offline.

This is an excellent way to provide a fallback to dynamic
CGI code that requires the server to deliver content while
the user is offline; instead of displaying a cached web
page that says “Sorry, this web page is available only while
connected to the Internet.”

In supporting web browsers, the DOM fires off specific
events when the browser notices that the network
connection has gone offline and comes back online.

Create a “Website Offline” Fallback Page

Specifically, in your online-only web page, you can use the
offline event to reload the browser and switch to the offline
fallback page. Likewise, in your offline web page, you can use
the online event to reload the browser and switch back to
the online-only page. These events are the same ones described
earlier in the section “Listen for Online and Offline Events.”

Earlier, when you created the manifest, you also created

a version comment. The reason for this is to notify web
browsers that the AppCache resources have changed, simply
by making an arbitrary change to the manifest itself — like
changing a comment. Granted, in this particular section,
you do not need to modify the version comment because
the manifest file list is being updated, but it is a good
habit to get into. See the section “Update the Application
Cache” for more information.

Wi ey

o =

0 Open your AppCache manifest file in a
text editor.

+ [H\publ.

e fdt Tools Setw Buffers Window Help

HHATIal? R

B ass

e Type network-detector.js to add code
from earlier in the chapter to the
AppCache.

e Type offline.html to cache the
“Website Offline” page itself.

0 Type FALLBACK: if you do not yet
have a fallback section.

ver-clock,pl -.-f:‘-__r_=.|_u-.'_0
- v

e Type online-only.cgi offline.html.

Wg tdit Tools Syeew Buffers  Window  Melp

ARRE 8 e

T@al?a

& ARRA&SHA

G Increment your manifest’s version
number and save the file. -

o Create a new HTML web page in a text g

editor.

e Display a message that the web page
is not accessible offline.

html

0 Import the network-detector.js script i
created earlier in this chapter. -

himl
head
title>Web ge
geript type="'
script type='

script

D

script
head
body

body

@ Type addEventListener(‘netonline’,
function(){ location.reload(); },
false); to have the offline page listen
for the online event and reload itself.

@ Save your file as offline.html.
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. oy e 5 <head>
@ Open your CGI script to edit its 10 ctitlessecver Clocke/titles @
. 11 <script type='text/javascript' src='network-detector.is'></script>
HTML and JavaScript code output. 12 <script types'text/javascript's

Note: Do not apply the AppCache

manifest attribute to your CGI script ol
output! Otherwise, it will invariably be
cached and display while offline!

' COTTTEEE

€ S G D humiSamaporg adam

Fri Jul 22 16:22:57 2011

@ Import network-detector.js.

@ Type window.addEventListener
(‘netoffline’, function() {
location.reload(); }, false);.

@ Save your CGI script. @ Web PageOftne

& & C | ©mmisarayes

@ Load a web page that uses your &= a6
changed AppCache manifest file
while online.

T'm sory, this web page is only available while you are online,

Please connect back to the Internet to access this web page!

The application cache is updated.
@ Load your CGI script.
The CGI script is displayed normally.

@ Take the network or browser offline.

The CGI script reloads the URL.

The offline.html page appears under
the CGI script’s URL.

The “Website Offline” fallback page is not limited to dynamic web pages; it can be used to redirect images, music,
movies, or any other content that can be loaded directly in the browser. The trick is to create the offline version of
the file in the same format as the original source, yet still hint to the user that a connection is required to get the
full file.

TYPE THIS RESULT

SR TENIINRS The web page index.html is cached normally for offline use. If you
# Version 4 . q .

FE e assume that it also contains the HTML tags <img src='sunset.
offline-image.Jjpg jpg'>, <audio src='piano.mp3'>,and <video src=
offline-sound.mp3 \ . , 0 b m A

offline-movie .mpd mywedding.mp4d '>, thesg rn_uIt|med|a_f|Ies will no_t be cac_hed.
FALLBACK Instead, when index.html is viewed offline, the offline versions of
sunset.jpg offline-image.jpg the picture, music, and movie will be displayed. These could
piano.mp3 offline-sound.mp3 . . . . .
gy gy e p g repr_esen_t a Iov_ver-resolutlon image, a very b_rlef music clip, or a
NETWORK movie with a single frame that displays, “This movie can be

*

viewed only while online.”
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You can use the Google Maps API to display a custom
map on your own web page, zoomed and centered on
latitude and longitude coordinates that you specify. By
typing in your own coordinates, you do not need to use any
GPS or Geolocation API methods on the user’'s web browser,
but you will still need to identify the coordinates yourself.

You can easily determine a pair of coordinates by opening
Google Maps, at http://maps.google.com; clicking E;
clicking Maps Labs; and enabling the LatLng Marker feature.
After this is active, you can simply right-click any location
in Google Maps and click Drop LatLng Marker. The further
you zoom in on a map, the more accurate the returned
coordinates.

Display a Specific Location with Google Maps

After you have created a working map with hard-coded
latitude and longitude coordinates, you can add the
Geolocation API, described later in this chapter in the
section “Understanding Geolocation and GPS Services,”
or the Google Geocoding API service, to convert a normal
street address into latitude and longitude coordinates.
However, if you have never used the Google Maps API
before, get the map itself working with static data first
before you add in either feature.

For more information on the features provided by the

Google Maps JavaScript API, go to http://code.google]
[Fom/apis/maps/documentation/javascript/. The Google
Geocoding API is described at http://code.qoogle.com/

Bpis/maps/documentation/qgeocoding/].

o In an HTML5 file, type <script [t 'EWT"'M i 'I'anfmfv.'.‘ — —
type="text/javascript’ src="http:// R AR =S
maps.google.com/maps/api/ g

js?sensor=false’></script> to import
the Google Maps JavaScript APIL.

Note: Because you are providing specific
latitude and longitude data, no sensor is

false.
o Create a local JavaScript function -

html

meta names’ ' eontent=’

& acript type="'
il $

script

soript
head

used; therefore, the sensor parameter is oL “henn AN
body>

script

cal_led ini tmap. [? WEatic-ma et e (FE il B w3 bt il m gt ation) - G =

R ———

BABR(&HSA TR TR

e Type onload="initmap()’ in the
<body> tag.

e Type var latlng = new google.maps.
LatLng( latitude, longitude ); to set
your map’s latitude and longitude
values.

e Type var options = { zoom: 4,
center: latlng, mapTypeld: google.

zoom in on your LatILng coordinates
with a roadmap overlay. 5 </htnd

Note: The zoom level can be a number from
0 to 21, in which 5 is state level, 11 is city
level, and 15 is street level. -

socript

maps.MapTypeld.ROADMAP }; to 19 </head

body o1

body

' content="

script
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G Type var map = new google.maps.Map o
( document.getElementById
( ‘map_canvas’ ), options );. 15
2
21
22
23

Note: If you have jQuery loaded, you can use

Map( $('div#map_canvas'), options ).

15
16‘E’.§>
17

24 </html>

mapTypeld: google.maps.MapTypeId.ROARDMAP
Ti

var map = new google.maps.Map( document.getElementById(
'map_canvas' ), options );
i

</seript>
</head>
<body onload="initMap{) ">

<div id="map_canvas' style="width:700px; height:500px
</body>

Tr</dive 0

o Type <div id="map_canvas’ style="width:
width; height: height'></div> to create
the display map object.

Note: The width and height variables can be
hard-coded pixel values for now.

0 Save your HTML file.

g Load your HTML file in a web browser. T

The Google Maps API initializes.

A map is rendered, centering on your
latitude and longitude coordinates.

@ Use your mouse cursor to navigate around
the map.

Tarrit: Hus

L)

Nunavut

h fest

Hisdsin
By

Canada

Albrts Manitobs

Saskatchewan
Ne
an

Cntaria
Map dut§O00LY Europa Teehnelngias, Gaocantre Consutting, INEG), Tals Relas -

The Google Maps API is very flexible; you can even

allows you to manipulate your map in just this way.

TYPE THIS
var marker = new google.maps.Marker ({
position: latlng, map: map, title:

)i

content: "<p>Our head office is located
Nunavut,

1)

google.maps.event.addListener (marker,
function() {

infowindow.open (map, marker) ;

});

Canada</address></p>"

This is very useful if you run a business and want to announce where your office is located, relative to the city roads.
In step 7 of the example in this section, the map object that was returned by the google.maps.Map () constructor

"Head Office"
var infowindow = new google.maps.InfoWindow ({ |

at:<br><address>123 Fake Street<br>Whale Cove,

'click',

place landmark icons at specific coordinates on your custom map.

RESULT

=)

I Our head office is located at:

N o123 Fake Street
| Whale Cove, Nunavut, Canada

A marker is displayed, and when it
is clicked, it displays the HTML
code from the content property.
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The Geolocation API, a new feature for HTML5, is managed by an official W3C specification. It allows for a standard
way for websites to access location-specific data about the user, provided that the user consents to the request and
the hardware support is available. This process uses multiple methods to retrieve the user’s coordinates, via GPS or other
geolocation services, and makes the information available over JavaScript.

The website can then choose to process that information in the user's web browser or send it using an Ajax or form
submission callback to the web server for server-side processing.

This is an invaluable tool used by many location-specific websites, such as Google Maps, foursquare, Flickr, and Twitter,
again, provided that the user allows the site to do so and the web browser hardware supports it. Remember, this is to

be used as a convenience to the user: If the Geolocation API is not available, all of these example web apps still work
perfectly fine. But if the user wants any location-specific content, that information will need to be provided manually.

Web Browser Interface

Web browsers that support the Geolocation API provide a new
object over JavaScript, navigator.geolocation, that you
can interface with.

The user’s preference is then usually remembered for that
website, so if you decline once, you should not be re-asked on
that domain until you reset your privacy settings.

Hardware Interface

Mobile web browsers supply data to navigator.
geolocation through built-in GPS radios, cell-tower location
detection, or a combination of both. Many of these devices
offer a way for the user to disable support and to save battery
life, and as such the API will not be available.

Desktop web browsers supply navigator.geolocation
with information gleaned primarily from public IP addresses,
Internet service provider hints, and Wi-Fi connection
information, if available. These sources may not provide as
detailed or accurate results like true GPS, but if available, they
should provide a neighborhood-sized location area for the user
to reference.

Prompting the User for Access

When the Geolocation API is initialized, a notification prompt
is displayed to the user. Only when the user agrees to the
request for location information will the browser grant it to
the JavaScript program provided by the website.

Disabling Geolocation

Geolocation can easily be disabled by the user at various levels,
depending on the device. For example, i0S devices allow the
user to disable geolocation on the entire device or only for
specific applications. Many web browsers allow users to disable
geolocation for all websites or only for specific websites.

Some systems default to geolocation being off, without
presenting any prompts at all.

If you are having any problems using the Geolocation API on
any device or you want to change your preference setting,
verify in your operating system control panel and your web
browser settings the state of geolocation support.
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Using Geolocation

The Geolocation API runs in three basic states: requesting,
displaying a successful request, and displaying a failed request.

Requesting Coordinates

When you are ready to request coordinates from the browser,
launch the Geolocation API method getCurrentPosition():

navigator.geolocation.getCurrentPosition (successHand
ler, failureHandler, optionMap) ;

When the request attempt is completed, either the
successHandler function or failureHandler function is
executed.

An optional optionMap can be used to specify additional
configuration properties to fine-tune the specific request.

Option Property Description

enableHigh A Boolean that means the application
wants the highest accuracy available for
the coordinate results. This may consume
additional power and is off by default.

Accuracy

timeout An integer to adjust the timeout for a

pending request to fail.

maximumAge An integer indicating the age of the
last-known cached position. If the
last-returned position’s timestamp exceeds

this value, a new position query is forced.

A similar method is also available, watchPosition (), which
uses the same parameter structure. This method persistently
watches the user’s current location and executes a callback
handler every time the position changes. This method returns
an identifier that must be passed to a clearWatch () method
in order to halt the process.

Successful Request Callback

If a position becomes available before the timeout, the browser
executes the successHandler callback function and provides
one argument, a position object. You can then access the
information retrieved from the Geolocation service using this
object.

The object returned will contain the following properties:

® coords.latitude — The degrees latitude.
® coords.longitude — The degrees longitude.

® coords.accuracy — The number of meters accuracy to
the coordinates returned.

® coords.altitude — The number of meters above the
earth’s average surface level.

® coords.altitudeAccuracy — The number of meters
accuracy to the surface level altitude.

® coords.heading — The degrees from true north.

® coords.speed — The speed in meters per second.

® timestamp — A Date object timestamp.

Naturally, depending on the method used to retrieve the user’s
position, some data may not be available. For example, IP
addresses cannot reference altitude, speed, or heading, but

mobile phones with GPS radios can. The property stores null
in the fields that are not available.

Failed Request Callback

If a position cannot be discovered, the browser executes the
failureHandler function with an error object as its argument.

The object returned will contain the following properties:

® message — A plain-text message describing the error.
® code — The error code.

The object may report that the Geolocation service is
unavailable or that the request has timed out.

Fallback Support

The Geolocation JavaScript API wrapper is a third-party library
that coordinates access to the various geolocation and GPS
services on different devices. For browsers that support the
W3C's Geolocation API, that is used; for some older browsers,
the Google Gears API is used. For mobile operating systems
such as those using Android, BlackBerry, i0S, Palm, Windows

Mobile, and Nokia hardware, the GPS API is interfaced with and
is emulated using the Geolocation API's methods and objects.

For a full list of supported platforms, see
om/p/qeo-location-javascript/wiki/SupportedPlatformd.
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To access the user’s current location, the browser needs
to support the Geolocation API or an equivalent fallback,
and the user needs to allow access to your website.

One of the fallbacks, Google Gears, was designed by Google
to provide a multitude of features prior to when the HTML5
specification took hold. In today’s HTML5 web browsers,
Google Gears is obsolete, but it does provide a useful
fallback for pre-HTML5 web browsers, especially those that
do not understand the Geolocation API.

The Geolocation JavaScript Library is a useful tool that bridges
the interface discrepancies between the W3C's Geolocation
API, Google Gears, and some mobile web browsers’ JavaScript
GPS interfaces. Once implemented, you can use this single
library to access all major Geolocation-like interfaces.

Download the libraries http://code.google.com/apis/gears
Rears init.jd and http://qeo-location-javascript.googlecode

Request the User’s Current Location

fom/svn/trunk/js/geo.jd and save them into your website
directory.

After you have both libraries loaded, you can access the
Geolocation API, or fallback APIs, using the following code:
(geolocation_position_js.init()) {

geo_position_js.getCurrentPosition (
successHandler, errorHandler);

if

}

If the init () method fails, no API was accessible, so an
appropriate error message can be displayed to the user. If
it succeeds, the successHandler and errorHandler
parameters are functions that are to be called after an API
has successfully retrieved the user’s coordinates or if there
is a failure.

successHandler provides a position object that holds the
actual coordinate data.

o Download the gears_init.js and
geo.js libraries.

e Load the libraries in an HTML file.
e Type if ( geo_position_js.init() ) { }.

0 Type geo_position_js.getCurrentPosition
( geo_success ); if init () returns true.

7 </head:
8  <body>

<scr
if
1

1

</ sc
</body"
13 </html>

0 Type else { ... } to inform the user that

3 <head>
<sor

it tvoe='text/iavascrint' sre='donerv-1.6.7.min.7s'></script>

-
ipt>

{ geo_position_js.init() ) {
geo_position_js.getCurrentPosition( geo_success )

é

-0

ript>
e

no geolocation support or fallback is
available.

[
Fie Edit To

ool (FE il m e gt 15hibe o gt tin) - VI
Bt

vy Windiw  Helg

BRI SA T TR

G Type function geo_success( position )
{..}.

o Access the user’s degrees latitude and
longitude.

9 Display the information to the user.

Optionally, type , geo_failure to specify
a failure callback handler.

Optionally, type function geo_failure
(error) { ... } to access an error.
message and error.code.

0 Save your HTML file.

sC

div

body:
html
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@ Load your HTML file in a web browser.

PRI " F— 10 o0 A

AC 192168101 wants to track your physical focation | Allow | | Deny Leam morg

A notification bar requests that the
user allow the site to know his or her
location.

€ Click Allow.

Note: Opera may request that you agree to
Google’s Terms of Service, which is strange as R AL B0IETE
there is no Google location service involved
here.

Note: If you do not allow the request to

proceed or you want to revoke access, you
must go into your browser’s preferences to
reset the geolocation permissions setting.

The user’s current position is retrieved.

The latitude and longitude coordinates
are displayed.

In Chrome, the [©] icon appears when
the Geolocation API is active.

Although web applications written for mobile HTML5 web browsers can gain a new perspective on their users’
surroundings, by providing relevant data to nearby shops, services, and attractions, for example, a significant
population of mobile users will be left out in the cold with the current code in this section.

Users who own Android 2.2 to 3.1 devices — and possibly later versions, too, but this was the latest Android
release as of August 2011 — require a specific option when calling the getCurrentPosition () method:

geo_position_js.getCurrentPosition (geo_success, geo_failure, { enableHighAccuracy: true });

According to the Geolocation API specification, the enableHighAccuracy option instructs the API to provide the
best-possible GPS results. Normally, if a device does not support this much detail, the option is ignored, but if it
does, it can result in higher power usage and a delay in getting results.

287



Earh’er in this chapter, the section “Display a Specific In order to do so, you will need to make some changes to

Location with Google Maps” discusses how to use the earlier Google Maps example code. First, you must tell
Google Maps to display a location. After you can locate the Google Maps API that you are now using a sensor to
the user, as explained in the preceding section, “Request access its information.

the User’s Current Location,” it is possible to inject that
information directly into a Google Maps JavaScript API
object.

Second, it may take some time for GPS coordinates to be
retrieved, but this should not inhibit displaying a general
high-level map when the page loads. So display the map
This is useful if you want to provide an interactive map that first and then update it by panning and zooming in when
compares the user’s current location to another location, the coordinates are available.

such as a corporate office or an attraction. Although the
code in this example shows how to get the user’s location
and set a marker, you can modify it by repeating step 6
below — with absolute latitude and longitude coordinates —
and steps 9 and 10 — with unique variable names.

Finally, set @ marker and infowindow object at the
user’s location, indicating that his or her location has been
successfully detected. Also, add a c1ick event to the
marker so that it opens the information window.

Display the User’s Current Location with Google Maps

o Open an HTML file that uses the m“w:mmw"j‘bmmm — o
Google Maps JavaScript API to S e R8RSR II0IT D
create a map object. e
4 meta name=" ' content=" '
@ Type sensor=true in the src ¢ o ot
attribute URL parameter that loads ! ik R

seript.

the Google Maps JavaScript API.

new «Mmaps. Lat { B3, 100 )z

e Type zoom: 3 to move the default
zoom level to the country level.

e Remove any marker or

infowindow objects for now. RN UONAG RS MAR( CotUmAntigRLY

o Initialize geo. js; create a local Sl s
. . . 4 body n K
function that has the position (L eyt I e i
. B body

object. 2 <ooty
G Create a new LatLng object using B

position.coords.latitude and - i

position .coords. longitude‘ 19 var map = new google.maps.Map( document.getElementById(

20 "map_canvas' )}, options ):

- s 21
Note. Because the map 1s a[ready 22 &if ( geo_position_js.init() ) {
L . Y 23 iti I5.get t iti (f ti ( iti iES
initialized, you can call map object 2 g ;Oﬁgf,sggzgifﬁzgfiiﬁﬁ poiiiiés?cggiésﬂtmde,0
methods to alter the current map display. 2 & oo sooree ongitude )

27 map.setZoom(8);
. 28

o Type map.panTo( latlng ); to move b .

the map and center on the new » -

coordinates. 22 c/scripts

0 Type map.setZoom(8); to zoom in
on the new location.
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26 map.panTo{latlng):

e Create new marker and infowindow 27 MAp. Setzoom(s) ;
objects indicating that this is the
user’s detected position.

@ Add the c1ick event listener on the

marker to open infowindow.

@ Save your HTML file.

@ Open your HTML file in a web browser.

The map is rendered with a generic,
country-level location.

Your current location:
The Geolocation API requests and then 8 82242425, 22801070
identifies your location coordinates. +) "“.,
The map pans and zooms in on your ot ol
location. : %
A marker appears at your location on A é S

iy

the map.

@ Click the marker.

A pop-up message appears.

Because the Geolocation API example in this section is pure JavaScript, everything happens on the web browser:
There is no real way for you as the website owner to retrieve this information without leveraging some additional
technology, such as Ajax, to send it to your web server.

iQuery provides some useful Ajax helper methods that make implementing this functionality easier.

TYPE THIS RESULT
S A R R T A S S e A listener CGI script located at /cgi-bin/
position, function(data) { \ . . .
return §('div#map_canvas').after (data); location-listener.pl IS launched in the

}); background, after getcurrentPosition () has
populated the position object. The object is

serialized and sent as a parameter to the CGI script.

Note that this example simply sends the data to
the server and, when successful, injects the
response output immediately after the <div
id='canvas'> tag block.

Creating an appropriate CGI script to listen to Ajax requests is beyond the scope of this book. For a good example,
see the book Perl and Apache: Your visual blueprint for developing dynamic web content, published by John Wiley &
Sons, 2010.
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With Web Workers, you can split computationally expensive tasks into separate JavaScript threads and communicate to
them independently from the main JavaScript program actually running in a web page.

The workers themselves are clones of the JavaScript runtime environment, so nearly all built-in methods and functions are
available, but there are some restrictions on what they can do. For example, a worker cannot access the normal browser
window directly, including the window and document objects, nor the DOM itself, so its perspective on the browser's HTML
rendering process is nil. Web Workers do have access to the navigator and location objects, though, so they can
discover what the browser is running and its current URL; however, this information is read-only.

The strength of the workers is to facilitate processing commands so that they can be outsourced from the browser’s
rendering process. This avoids locking the user interface while a resource-intensive task is working, allowing your web
application to use the user's CPU more efficiently.

There are two types of Web Workers available — dedicated workers, which imply a single parent and worker process,
and shared workers, which imply multiple parents accessing a single worker process. The dedicated model is much more
common and described in this chapter; however, the differences between implementing the two are documented here.

The Web Workers specification is described in the Web Applications 1.0 document managed by WHATWG. You can access the
latest version of this specification at Wwww.whatwg.org/specs/web-apps/current-work/complete/workers.html.

Dedicated Worker Setup and Communication

The following describes how to build a Web Worker and how it
communicates with the parent thread.

function onMessage( event ) {

var input = event.data;

Dedicated Worker Code )

The Web Worker code exists as a standalone file, separate from

your main JavaScript code. Because the worker is response-based, ~The onMessage () function will receive one argument, the

there is just one “main” function that listens for input from the event object, which can be used to access the data packet

main thread and sends a response back. produced by the parent. In fact, literally, the input data is
accessible from event .data.

Listening for Input Messages . . .
g P g Before you can use this function to process the input message,

you must tie it in with an event listener. This will instruct the
web browser what to do when a message event type is received
by the worker thread — execute the onMessage () function:

In order for your worker to do anything useful, you need to

define a function that runs when a Web Worker message event
occurs. A message event signifies a command from the parent
to the worker and allows the worker to send additional data as

instructions: self.addEventListener( 'message', onMessage, false
)i
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Running Secondary JavaScript Threads Using Web Workers

The third parameter, false, indicates that this non-normative
DOM event must not bubble up the DOM tree. The
addEventListener () was originally created to enable you
to override or amend existing event types, such as click and
submit, in which case it was desirable to add new
functionality to an event when the user triggered a click or
submit process, for example.

Because Web Worker code is very specific about who listens to
what, you will avoid conflicts with multiple workers in your
DOM by always specifying false in this function in the worker
and later in the parent.

Sending Output Messages

When your worker is ready to send a response message back to
the parent, it does so by using self.postMessage (). The
content being sent can be anything, such as a variable or an
object. Be aware that posted event data objects are copied and
not shared like a C pointer:

function onMessage( event ) {
var input = event.data;

var output = {};

self.postMessage ( output );

Note that multiple output messages can be posted from a
single input message event. This can be useful if you want to
send a progress report back to the parent detailing what stage
of a calculation the worker is currently at — and then the final
result when completed.

Parent Code

The following describes how to launch a Web Worker and how to
communicate with it.

Load the Worker

Now that your Web Worker code is defined and stored in a file,
you can import that file into your main JavaScript code using
the new Worker () constructor. This will return a worker
object that is used for communicating to the new thread:

var worker = new Worker ( 'dedicated-worker.js' );

At this stage, the worker code is executed; nothing should
happen yet as the worker itself is event based. However, if you
wanted to, you could specify non-event code, such as an
initialization routine, in the worker that would be executed
right away.

Because each worker produces a worker object, multiple Web
Workers can be spawned at once from a single parent. The
workers themselves will not be able to see each other, so the
parent will have to coordinate all communication. Note that if
you use the shared worker model, this idea is reversed: Multiple
parents share a single Web Worker thread, and its responsibility
is to coordinate communication.

continued )
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Listen for Worker Output Messages

The parent listens for worker output messages in the same way
the worker listens for input messages. The only difference is
semantics:

function onWorkerMessage( event ) {
var workerOutput = event.data;
}

worker.addEventListener (
false );

'message', onWorkerMessage,

This worker.addEventListener () callback must be
established before you actually send the worker any
instructions. This is because you must establish the callback
procedure before you expect it to be used by posting a message
to the worker.

Send the Worker Input Messages

After all the pieces are together, you can launch the worker
itself by sending it an instruction. The actual data input can be

anything, but if you are sending a complex structure, use an
anonymous object as the worker input:

var workerInput = {};

worker.postMessage ( workerInput ) ;

The worker thread launches, and its self.
addEventListener ( 'message’, ) receives this
workerInput variable from your main thread. The main
thread is now allowed to proceed as postMessage () is
nonblocking.

Terminate the Worker

A Web Worker thread can be terminated at any time by calling
the worker.close () method in the parent or by calling
self.close() in the worker itself.

After this is done, the worker cannot be relaunched until the
web page is reloaded.

Shared Worker Setup and Communication

The shared worker model is almost exactly the same as the dedicated worker model, the difference being that there is more than
one parent accessing a worker at a time. To facilitate this, a port object is introduced.

Shared Worker Code

The port object is used to coordinate communication between different parents. The port that receives the message event must

be the same one used to respond:

function onMessage( event ) {
var port = event.ports[0];
var input = event.data;

var output = {};

self.port.postMessage ( output );
}
self.addEventListener ( false );

'message', onMessage,
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An element of delegation needs to be applied within the onMessage function in order to make the shared nature of this worker
useful. This implies an initialization routine and coordination between what data is shared publicly and privately with each
connected parent.

An example of this is beyond the scope of this book; however, a good demonstration is available on the WHATWG specification for
shared workers at Wwww.whatwg.orq/specs/web-apps/current-work/complete/workers.html#fshared-state-using-a-shared-workef.

Parent Code

Each parent interested in communicating with a shared worker thread must use the new Sharedworker () constructor. This will
return a worker object that is used for communicating to the new thread:

var worker = new SharedWorker ( 'shared-worker.js' );

As before, the worker’s code is executed, but only if it is the first time that this shared worker has been launched. The primary
difference between a dedicated and shared worker is a new worker .port object. This must be used to access the shared worker.

The onWorkerMessage () example callback function described earlier remains the same; only this time, the worker.port
version of addEventListener () must be used to establish the callback:

worker.port.addEventListener ( 'message', onWorkerMessage, false );
Sending messages using postMessage () has the same worker.port requirement.
var workerInput = {};

worker .port.postMessage ( workerInput );
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U sing Web Workers in HTML5 is a very easy way to add
in a level of optimization that was not possible a few
short years ago. Previously, JavaScript could run in only one
thread in the browser, and any CPU-intensive tasks bogged
down user interface features. When you split up your
CPU-intensive code into a Web Worker JavaScript file, your
users can continue using your website while the Web Worker
asynchronously works.

To convert existing JavaScript code into Web Worker code,
you need to create a conduit that allows for subroutines
to be executed by way of event messages. The parent
JavaScript thread running in the browser window will send
event messages to a listener running on your Web Workers,

Create a Web Worker JavaScript File

and they in turn will send event messages to a listener
running in your parent program.

When your Web Worker is first launched, all code that is
accessible directly, that is outside of the event messages,
will be launched right away. You can use this to initialize
your Web Worker and prepare for the CPU-intensive task
that will be executed by the user.

In the example code shown in this chapter, to generate
actual CPU activity, a stress-tester utility is used as the Web
Worker code. This program was originally produced by Yuen
Kit Mun for his website Fossil Toys, lvww.fossiltoys.com/|

puload.htm|. His version was modified with permission to
add in Web Worker functionality.

In a new JavaScript file, optionally, [E=
type importScripts( ‘script.js’ ); to

e fdit Teols Syeax  Buffers Windew  Help

ARRE|9 e

import a legacy JavaScript file that
you want to convert into a Web
Worker.

Optionally, define any initialization
routines needed to run when the Web
Worker first starts up.

Note: In this example, the legacy program &

executes a portion of the DOM that is not

e fdit Toels Sytar BuMers Windew Help

Web Worker safe. That function must be
overridden and made compatible with the
Web Worker runtime environment.

o Type function onMessage( event ) {.

e Type var input = event.data; to
receive the input object from the
parent’s message event.

e Perform a computational task using
the input object.

e Type }.

o Type self.addEventListener( -
‘message’, onMessage, false ); to -
register an event message callback.

self.a
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G Type var output = {}; to construct —

ARRE| D &

Fiie fdit Tools Synter BuMers Windew  Help

& e

a generic output object.

3 importscript

o Store the results of the message
event calculation in the output
object.

{ report back
0 r output

n{ inelement, in

ge | event |
event .data;

17,0-1

[T

0 Type self.postMessage( output );
to send the output object back to

the parent as a message event.

3 importscrip

o Save your JavaScript file as
program-worker.js.

Your Web Worker JavaScript file is
now ready to be linked into your
web application.

cutput.fie

salf,postH

e b foets e utfers - Windiow Help
=R - i@ has A q 7

output =

output.value = intext:

inelement;

fessage output :;0

The example in this chapter demonstrates an
event-driven Web Worker that initializes itself and then
listens for incoming message events from its parent,
eventually sending messages back as the need arises.
Although this is the most common way that you can use
Web Workers, it is not the only way.

Specifically, if you were to forgo the self.addEvent
Listener () code and message event function, the Web
Worker shown in this section could be instructed to

launch its CPU-intensive code as soon as it is loaded in
the parent process.

Although the event message and listener model is the
most convenient medium for interprocess communication
in JavaScript, if you communicate with the Web server,
too, you will need to add in another protocol method. For
asynchronous connectivity, the xMLHt tpRequest object
will always work, or you can try the new WebSockets
protocol, described in Chapter 17, *Communicating with
WebSockets.”
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To use a Web Worker in your website, your mainline
JavaScript program, known as the parent thread, must
construct the worker object from a constructor and its
source code. This object can then be used to communicate
to the worker by way of event messages.

The event message syntax used in the parent program is
almost identical to the Web Worker code, barring a couple
differences. First, the initial call to the constructor forms

a worker object that facilitates communication, whereas
the Web Worker within aptly uses self for communication.
Second, your parent program has the capability to listen to
runtime errors caused by the worker thread. Although this
may not help you with debugging per se, if an issue occurs
in loading the worker, your parent can be notified.

The actual messages that you send between the parent
and worker threads can be anything from simple numbers

Link a Web Worker to Your Web Application

to complex objects. Here is a warning, though:
postMessage () copies the message to the
addEventListener () callback as it traverses threads,
which means that data structures are duplicated in memory.
So if you are really concerned about JavaScript efficiency,
your code is probably already sending simple variables or
data objects, and nothing overly complex.

Note that this chapter describes using a dedicated Web
Worker, as this is the most common use case. You could
use the alternative shared Web Worker model, which
supports multiple parent threads — or to be more specific,
browser windows — communicating to a single Web Worker
memory stack. This shared worker model does not support
communicating to different browser programs or hardware;
to do this, you would require WebSockets and a web server
program to coordinate traffic.

o Open an HTML file or JavaScript . -Ho-L.

& LR AHA|TIO|? R

file run by an HTML file. bt

e Type var worker = new Worker
( ‘program-worker.js’ ); to
initialize a new Web Worker
process using program-worker.js.

9 Type function onWorkerError
(event) { ... } to receive any
error messages.

o Type worker.addEventListener
( ‘error’, onWorkerError, false );
to register an event error
callback.
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9 Type function onWorkerMessage
(event ) { } to receive any
worker messages.

G Type var workerOutput = event.
data; to read the worker’s event
message.

Optionally, perform a display task
using the worker output message.

o Type worker.addEventListener(
‘message’, onWorkerMessage,
false ); to register the event

- ¥ Meszage( event )
£ tput event.data;

{ ewvent )

event.linen

0

event. ename + ": + event.:

message callback.

&

e Type var workerInput = {}; to LT
construct a generic worker input |

object.

Optionally, store commands for the
worker in the input object.

0 Type worker.postMessage
( workerInput ); to send a message
event with the object to the worker.

@ Save your HTML or JavaScript file.

Your main JavaScript program is now
linked to the Web Worker thread.

1

Tooks  Yymiax Bulters Window  Help

-}

?

As soon as your main JavaScript code executes new
Worker () in step 2 of this section, the new JavaScript
thread is spawned and its global code, if any, is
executed. This happens automatically and
asynchronously from your main JavaScript program.
After that point, the thread will sit idly by, waiting for
you to post a message, as in step 9, or for the main
JavaScript program to close.

An interesting feature of the parent/worker relationship
is that Web Workers themselves can spawn their own
subworker threads. Simply duplicate the process

described in this section in your worker file and create a
new subworker script to communicate with. This can be
useful if a task your worker is charged with becomes
blocking and you want to spawn a third JavaScript thread.

Do not abuse this privilege. Even though workers are
threaded to run concurrently, the user still has a finite
amount of processor resources. For example, if you have
the urge to use JavaScript to calculate pi to 10,000
digits, you should at least leave some processor cycles
for the user to play a game such as HTML5 Angry Birds,
http://chrome.angrybirds.com, in another browser tab.
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fter you have a worker and parent JavaScript code set
up, you can launch the Web Worker process in your web
application.

It is important to note at this stage what to expect from
Web Workers. They will not automatically access new system
resources, better utilize extended or expanded memory, or
make your web browser 100% crash safe. In fact, they will
make debugging using tools such as the Chrome Inspector
impossible to use as no direct interaction with the rendered
web browser itself is allowed. You are kind of working in a
black-painted room with the lights out.

Web Workers’ sole purpose is to move your CPU-intensive
code into a different JavaScript thread, outside the
main-line user interface, so that the user does not need
to stare at a frozen browser window and can still use the
UI JavaScript code on your site.

Launch a Web Worker Event from Your Web Application

o Open an HTML file with the
worker and parent JavaScript
code set up in an HTML5 web
browser.

Note: See earlier sections in this —

chapter for more information.

</sexipt>

<butten>3tart Worker</button>
coutput ld='
<output id=

In case there is a problem with the Web Worker code,

an error message handler was created that will relay any
runtime errors back to the parent. This is convenient
because, as mentioned, it is impossible to tie a debugger,
such as the Chrome Inspector or Firebug, into a Web Worker
process.

For this example site, a relatively complex jQuery animation
is used as a demonstration of a UI task that needs to run
alongside the Web Workers task. In other words, with the
processor-intensive task in its own thread, this jQuery
animation should move very smoothly.

But what if Web Workers are not available? Your program
should still be able to run, at least. See the next section,
“Falling Back for Non-Web Worker Browsers,” to learn how to
reenable legacy programs in a non-Web Worker environment.

=< /button>

Hover your mouse over the waves while the

The parent JavaScript process
initializes.
The worker JavaScript process
initializes.

Trigger a Web Worker event
message from the browser
interface.

The Web Worker listener event
launches, triggering a
CPU-intensive task.

Sat CPL) Slrags Level CPU Stress program is active.
% [50% | [75% ] [100%

Cutput calcutation

d1 0

d2. 0

a3 0

g o

€ & C |©hmiSamayorg
</script>
<buttenritart Worker</button:

'+« /button>
¥ i /button:

0% | [75% ] [100%

Hover your mouse over the waves while the

CPU Stress imimm i5 active.

b4
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Demo

9 Launch the Task Manager in Windows
(or the Activity Monitor in Mac 0S X) 6t CFU Strass Lavsl L ToUse ONe e ms e 18

CPU Stress program is active,

% [25% ] [50% ] [75% ] [100%]

to see the web browser CPU usage.

1 Wandows Tatk Minager
File Opbons View belp

Applcations | Processes | Servces | Perfamance

This is the browser CPU load of the
Web Worker.

U pereny (..
W IASAK

1AME
[ 13K

e

e Trigger the parent JavaScript that
mam'pulates the browser UI. 2iat CPY) Sirwss Lsvsl Haover your mouse over the waves while the

CPU Stress program is active.

0% [25% ] [50%] [75% ] [100%

Note: In this example, jQuery’s hide () and
show () methods animate content as it
fades in and out of view. This generates
CPU load on the browser’s UI thread.

File Options View  Help

dpthcating | Procestst | Servies | Perfomence

U Memery [
&% z2EEEK
N IsmeE
o 1416k
00 5EnzE
o a2k
o 2ITRE

The website remains quick and
responsive while the Web Worker is
active.

The overall CPU usage is shared
between the Web Worker and the UI
animation threads.

When you move to a new web page, close the browser’s tab or close the browser entirely. All running JavaScript
threads related to your web page will end. Although you do not have much control over the parent thread, you can
send a signal to a new Web Worker thread to terminate. This will help you free up system resources used by the
worker as it executed its program.

Such is the case when the worker has finished its task but the main web page or application is still active.

TYPE THIS RESULT

Type this in the parent JavaScript: If the parent process at any time calls worker. terminate (),
worker.terminate () ; that worker will terminate and free its resources.

TYPE THIS RESULT

Type this in the worker JavaScript: If the worker process at any time calls self.close (), it will
self.close(); terminate and free its resources.

If either action happens, the original worker object in the parent is voided and now unusable. If the parent wants to
use the worker again, it will have to be created again using the new worker () constructor.
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When your Web Worker code is functioning properly,
what do you do about the users who have not yet
upgraded their web browsers? You still want these users
to use your website, despite the known issues running
processor-intensive code. By activating Web Workers, you
have cut off these legacy users entirely!

First, you will need to split up your CPU-intensive code
into two separate files, one that provides Web Worker
functionality and one that does not. This is actually already
demonstrated in this chapter, as the previous sections show
a legacy program running the original code and another
running the Web Worker setup code.

Falling Back for Non—-Web Worker Browsers

Next, in your parent script, you will need to detect whether
Web Worker support is available. This can be done easily
using the Modernizr library, available at Wwww.modernizr.con.
When you detect that Web Workers are unavailable, your
program must not call any Web Worker-dependent code, such
as addEventListener or postMessage (), and instead
import the original legacy program and run it locally.

In the examples in the earlier sections, the cpuload-worker.
js file ran a function called importScripts () to import
the cpuload.js code. Unfortunately, this function is available
only in the context of a Web Worker and is not available in
your main code. Instead, you can use jQuery’s get () and
globalEval () methods to perform the same functionality!

@ open your parent JavaScript file. -

public.
e fdt Teols Syetex  Buffers Windew  Help

ARRS |88

] - GVIM

Taalrn

& AR 4HHA

9 Download and import the Modernizr
library.

e Type var worker = undefined; to
create a variable outside of the
Modernizr test to hold the worker
object.

Note: Be sure to remove the var before

script type='

undefined:

{ event
£ 2 event. lin
+ event.mess )i

mvent .

e[ event )

the new Worker () constructor. ES

Note: Because this variable stores the

public.
e fdt Teols Syeex  Buffers Windew  Help

] - GVIM e -

HHA Taal? RN

worker object handle, it will remain
undefined if it cannot use Web Workers.

e Type if ( Modernizr.webworkers )
{ ... } around your Web Worker
setup process.

©

Type else { to provide initialization
code when Web Workers are not
available.

o

Type jQuery.get( srcURL, function
( data ) {jQuery.globalEval( data
): }); to import the legacy source
code into the main thread.

Optionally, display a message to
the user that Web Workers are not

288D

event. fi event .ms

[ event |
event . dat

& alse

available and execution may be slow.

0 Type }.
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P

0 Type if ( worker ) { ... } around all
worker.postMessage () calls.

puble
Fie fdn Tels St Bullers Windew Help

ARRE |9 8|4

1 @ Taalr R

BRE|&HHA

Q Type else { ... } to execute the
legacy functions directly.

@ Call the function required to launch
your imported code.

@ Save your JavaScript file.

@ Load your code in a non-Web
Workers browser.

the 0%

Note: You can simulate single-thread

execution in any browser: Change step 4 e

Tay.org.

<button>3tart Worker</butten>

=< /button:

id="grre

L hirrdS.ar
toif ( false ) { } and reload. e
Optionally, an error message Seutut i
. . “output
appears, warning there is no Web — -

Worker support.
Trigger the CPU-intensive task.

@ Trigger the browser UI animation.
The website slows down significantly
while CPU load is high.

browssr

The Task Manager reports only one
process active, using CPU resources.

a
Falling-back to in-kine exaciion

Howver your mouse over the waves while the
CPU Stress program is active.

Web Workers, like all new HTML5 features, should be
as transparent to the end user as possible, regardless of
the web browser version. Of course, there is an
unwritten statute of limitations; no self-respecting
website today will tout Netscape 2.0 compatibility, but
at the very least, you should respect that HTML5 is a
newer technology, and users are still using Internet
Explorer 6, Firefox 3.0, and so on.

On the other hand, you do need to ask yourself if this
legacy functionality is worth it. A CPU-intensive task
running inline will only produce a bad impression of

your website. It may be best to simply deny this support
and include a message saying, “*Upgrade your web
browser, please.”

It all depends on who your target audience is and what
other HTML5 features you have already implemented
to date that do not provide seamless backward
compatibility. Such is the case with the Canvas API, the
new form input fields, the Geolocation API, and so on. It
is not the end of the world to simply deny these users
access to your site, at the cost of the potential audience
size, at least until these users upgrade.

301




When the Internet and the HTTP protocol were first conceived, information transfer was envisioned to be one way,
web server to web browser, and the information on the server rarely changed. As the Internet matured, dynamic web
page technology was developed, delivering updated content as soon as the user requested it. This was nice, but what if the
website wanted to deliver new data after the page loaded, and have it trickle onto the web page itself without reloading?

Ingenious web developers figured they could keep the HTTP connection alive after the initial connection attempt. New
information could flow to the user over an HTTP session that launched seconds or even minutes earlier and never closed.
However, many firewalls and proxies took exception to this practice, either by buffering the overall response or, figuring
the web server simply crashed or forgot about the user, by killing the connection. This left the user stranded in a state of
midpage download.

Later, even more ingenious web developers discovered a little-known JavaScript API called XMLHttp in Internet Explorer,
soon adopted as XMLHttpRequest in other browsers, and christened Ajax, an acronym for asynchronous JavaScript and XML.
With this, JavaScript could make asynchronous HTTP requests to the server after the initial page load. This was great! It
gave birth to many of the first web applications, notably Gmail and Google Maps. However, even Ajax was not without its
flaws. As the browser was still responsible to make pull requests to the web server, if there was no new data available, the
browser would not know until it asked. An efficient network-push model was still not available.

Even under Ajax, bidirectional communication between the server and browser, also known as full duplex, was still being
emulated under HTTP, itself a half-duplex protocol. This resulted in even more overhead and latency: additional JavaScript
on the browser and inefficient network traffic.

HTML5’s WebSockets are designed to finally solve this problem. They combine the low-level and efficient communications
inherent with Unix-like network sockets with Ajax-like asynchronous transactions. This full-duplex protocol significantly
reduces JavaScript complexity, minimizes the per-transaction payload, and lowers the overall network latency to provide a
true network-push interface.

Browser Support

The original idea for WebSockets was promoted by Google testing purposes is described later in this chapter in the Extra
engineers to WHATWG in 2007, in time for inclusion in an early  section of “Interact with a WebSocket Service.”

draft of the HTML5 specification. As a direct result, Chrome has
always had the best level of support. Today, the WebSockets
API is available as of Safari 5, i0S Safari 4.2, Firefox 4, and
Opera 11. Unfortunately, although Firefox 4 and Opera 11
initially touted support, in December 2010 their support was
disabled by default due to concerns over protocol handshake
security. The procedure on how to reenable these browsers for

In the long term, it is very likely that this problem will be fixed
and the WebSocket API will be adopted by all major web
browsers — even Microsoft has plans to include it for Internet
Explorer 11. Therefore, you can still investigate and develop for
it today, but limit your rollout to Chrome and Safari users.
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WebSockets API on a JavaScript Client

Communicating with WebSockets

The WebSockets API is very straightforward: It initializes the
object to connect, registers handler functions to receive
incoming events, sends messages, and terminates when finished.

Initialize the Connection

If the web browser supports WebSockets, you can initialize it by
creating a new object, specifying the WebSocket service URL as
a parameter:

var ws = new WebSocket (wsURL) ;

This returns a WebSocket object that you can use to register
functions for incoming transactions, to send outgoing
messages, and to terminate the connection.

Register Event Listeners

There are four response event types that can be triggered by a
WebSocket service — open, close, message, and error.
You should register a handler function that will run as soon as
such an event arrives on the web browser client:

ws.addEventListener ('open', onOpen, false);
ws.addEventListener('close', onClose, false);
ws.addEventListener ('message', onMessage, false);
ws.addEventListener ('error', onError, false);

The open and close events trigger only once, immediately
after the client/server connection is established and after it is
terminated. You must define the handler functions onopen and
onClose as they will allow you to know when it safe to send a
message to the server and to communicate to the end user the
current status of the WebSocket connection.

The message event will trigger whenever a message is received
from the server. You must define the handler function

onMessage to respond appropriately to the event. This
function could be as simple as echoing the server message back
to the end user.

If a problem occurs on the server or in the communication
protocol, the error event triggers. Use this to attempt to
reopen the connection, or at the very least to let the user know
that there was a problem.

AlL four events supply an event object as the only parameter
to the function handlers. You can use this to access details
about the event as it was received.

Send Messages

Whenever you want to send to the WebSocket service a
message, use the send () method on the connected WebSocket
object:

ws.send (message) ;

The message will be interpreted by the server, so be sure to
follow any formatting that is required by the server to which
you are connecting.

Close the Connection

You can choose to disconnect the WebSocket connection at any
time by calling the close () method on the connected
WebSocket object:

ws.close() ;

It is a good practice to terminate the connection when the web
page unloads. This way, the server is not left assuming that the
connection is still active and can free its resources.

WebSockets API on a Web Server

There are already a few server-side technologies that can be used to create WebSocket services:

Perl — Uses the Mojolicious framework, http://mojolicio.US/i.

PHP — Uses the phpwebsocket module, http://code.google.com/p/phpwebsocket/i.

Apache/Python — Uses the mod_pywebsocket extension, http://code.google.com/p/pywebsocket/l.

Node.js — Uses the Socket.IO frameworks, httE:Msocket.id.
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To connect to a WebSocket service running on a web
server, you will need to create a WebSocket client
that runs on the user’'s web browser that supports the
WebSockets API.

Before initializing a connection, you will need to verify
if the browser supports the WebSocket API by testing
for the window.WebSocket object. If it exists, you can
establish the connection to a WebSocket service using a
ws://hostname/path URL:
if ( 'WebSocket' in window ) {

var websocket = new WebSocket (wsURL) ;
The returned object is then used to register an event
listener for each of the four event types, open, close,
message, and error:

Create a WebSocket Client

websocket .addEventListener (eventtype,
function, false);
Each event handler function will receive an event object
parameter when the event fires. For the open and close
event types, this object goes unused, but for the message
and error event types, the object contains a data
prototype with a message from the WebSocket server.

Upon the receipt of the initial open event, your program
is allowed to communicate to the service by sending it
messages using websocket . send (message).

The WebSocket connection can be terminated at any time by
sending a terminate signal with websocket.close (). The
close event will be received when the server acknowledges
the termination signal or closes the connection itself.

o In a JavaScript block, type if
( ‘WebSocket’ in window ) { } to
check if the browser does support the
WebSocket APL.

e Type var websocket = new WebSocket
( wsURL ); to initialize the object and
connect to the WebSocket service.

[GE e bl (bl i e e haphari T\ A b bt t] - GVBA I o ]
File Ede Tosk Syms DuMers Window Help

G BRBISAAITAS(TR

in window }
new | ek 'ws: "k

Optionally, type else { ... } to notify
the user that the WebSocket API is not
supported.

9 Type websocket.addEventListener
(‘open’, onOpen, false ); to register an
open event handler function.

0 Type websocket.addEventListener
(‘close’, onClose, false ); to register a
close event handler function.

e Type websocket.addEventListener
(‘message’, onMessage, false ); to
register a message event handler
function.

G Type websocket.addEventListener
(‘error’, onkrror, false ); to register an
error event handler function.
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o Type function onOpen() { } to
define the open event function.

0 Type function onClose() { } to
define the close event function.

0 Type function onMessage() { } to
define the message event function.

@ Type function onError() { } to
define the error event function.

Optionally, type $(window).unload
( function() { websocket.close();
}); in the onopen() function.

Note: This will register a handler function
to the unload event. It will disconnect
the WebSocket connection if the user
navigates away from the page. This is not
required, but it is a courtesy to the server
so that it can free resources.

@ Save your HTML or JavaScript file.

This web page now supports a basic
WebSocket client.

Communicating with WebSockets
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else
alert|
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alert|

TYPE THIS

<script type='text/javascript'>
$ (function() {
$ ('button#connect') .click (function () {
var wsURL = $('input#wsURL') .val();

// and register event functions.
Y);

3
</script>
<input type='text' id='wsURL'>
<button id='connect'>Connect</button>

The initialization process can occur as soon as the web page loads or when the user clicks a connect button. If you
chose a manual connect method, any premature calls to WebSocket methods such as websocket .
addEventListener () Will be ignored and trigger a JavaScript error.

// Test for window.WebSocket, connect to wsURL,

RESULT

The Connect button can now be used to
establish a WebSocket connection. Within
the ¢ (selector) .click() function,
register all other WebSocket event
listeners and define the supporting
function handlers and optionally a
Disconnect button function handler.
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fter you have created a WebSocket client framework,

you can begin to tie outgoing messages as soon as the
onopen () function has started. This function will be run by
the open event, after the connection handshake process is
complete, indicating that a connection is active.

Because WebSockets are a full-duplex protocol, you can
technically send a WebSocket message at any time to the
server, after, that is, you have established a successful
connection, of course. There is not much point in limiting
your outgoing messages to only the onopen () function,
unless the WebSocket service does not require any
additional messages.

Therefore, you need a way to be able to send commands,
but only while online. This is accomplished by creating
a new Message field and Send button. Using jQuery, it

Send WebSocket Messages

is simple to trigger the websocket . send (message)
command when the button is pressed.

But how do you stop the user from clicking the Send button
until the connection has come online?

This is where two new CSS classes called usewhileOnline
and usewhileOffline come into play. When you assign
any input or button element either class name, jQuery

can be made to automatically disable elements labeled
useWhileoOnline while offline and disable elements
labeled usewhileoffline while online. When the
connection status changes, the logic is reversed! Because
you can only go online via onopen () and go offline via
onClose(), it makes sense to put your jQuery calls here.

Naturally, when the JavaScript client web page first loads,
you default to an offline state. jQuery must ensure that all
useWhileOnline classed elements are disabled right away.

150
151
152
153
154
155
156
157
153
153
160
161
162
163
164

o Open an HTML file that is already
configured as a WebSocket client.

9 Type <input class="useWhileOnline’
type="text’ id="message’>.

9 Type <button class="useWhileOnline’
id="send’>Send</button>.

function onError() {

</seript>
<article class="example'>
<divs>
<input class="uselWhile0ffline' type='text' id='wsURL'
value="ws://html5.array.org:3000/time >
<button class="uselihileoffline’ id='connect'>Connect</button>
<button class='useihileonline' id='disconnect'>Disconnect</button>
<div>

</div>
&d.nput class="useWhileOnline' type='text' id="message'>
<button class='useWhileonline' id='send'>Send</button> 0

</div>
</article>

Note: Add c1ass='useWhileOffline' to the

&

input and Connect button elements and

public ] P
e fdt Teols Synax  Buffers Windew  Help

- GV

HHA TaAl? RN

AR

class='useWhileOnline' to the Disconnect
button element.

e Go to the <script> tag or a JavaScript
file sourced by this HTML file.

o Wrap the connection block around the
jQuery-ready function, if you have not
done so already.

0 Type $(‘button#send’).click(function(){.

o Type var message = $ (“input#message’).
val();.

0 Type websocket.send( message );.

© Type ).

Your WebSocket client can now send

=R o | B E
5] script type='
115 S (func n)

if | " in windew )

new W {wsURL) ;

else
alert|

messages to the server.
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Communicating with WebSockets

@ Type $(‘useWhileOnline’).attr O — s
QERae e : BR(abA TR R

(‘disabled’,true’); to disable all
useWhileOnline elements.

@ Type $(“useWhileOffline’).remove
Attr(‘disabled’); to enable all

script ty

useWhileOffline elements.

Note: These functions set the default for
when the page first loads. The latter function
is unnecessary as nothing should be disabled
yet, but this makes the code look cleaner.

@ Type $(“useWhileOnline’).removeAttr
(‘disabled’) in the onopen() function.

(‘disabled’,true”) in the onopen()
function.

@ Type $ (“useWhileOffline").attr

@ Type $(“useWhileOnline).attr
(‘disabled’,true’) in the onclose()
function.

@ Type $(“useWhileOffline’).removeAttr
(‘disabled’) in the onciose() function.

@ Save your HTML or JavaScript file.

The buttons that require a WebSocket
connect are only clickable when online,
and vice versa.

to the user and are technically not required to use
WebSockets. Because they control the state of the
disabled attribute in the button and input elements,

are available when the WebSocket connection is offline
and which components are enabled when a connection
is online.

As a result, the only element that is clickable while
offline is the Connect button. When it is clicked and you

The online and offline classes are used as a convenience

they can be used to show the user which UI components

go online, it is impossible to connect to anything else, so
the Connect button is disabled. Granted, multiple
WebSocket connections can be opened in tandem, but for
the sake of this example, only one is allowed at a time.

Remember that the websocket . send () method, and
subsequently the Send button, can be called only when the
WebSocket API has sent the open event. This is why in
the example you remove the disabled attribute on the
input and button elements only in the onopen function and
then re-add the attribute in the onclose function.
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fter you have a WebSocket client that can send

messages to a WebSocket service, it makes sense to
display the service response messages back to the web
browser. Additional information, such as the connection
status, error messages, and outgoing messages, is useful
to display, too. The best way to do this is to create an
output element and use jQuery’s append method to inject
information into it. You also can use jQuery’s scrol1Top
method to ensure that the window is always showing the
last entry, which appears at the bottom of the scrollable
window.

Because the <output> tag can potentially scroll down the
screen, it is a good idea to use the CSS overflow property.

Display WebSocket Messages

This enables you to limit the height and width and have the
message automatically scroll down within a nested window.

Remember that this is a convenience process for you when
developing your HTML5 web application. Displaying the
message activity enables you to easily monitor and debug
the WebSocket communication between the browser and
the server. For a production web application, a WebSocket
implementation should be entirely transparent to the end
user.

The purpose of WebSockets is to be a faster and more efficient
version of Ajax. Therefore, any website that uses Ajax today
should be able to transition to WebSockets, theoretically. This
section helps you understand that transition process.

@ Open an HTML file that is already — — —
configured as a WebSocket client. el bl e
e Type <output id="log’></output> oo
to provide an output window that function onEreor{) {
displays WebSocket activity. PRERIBES e
di:nput .cJ.f'lss typm : 1q
butanJ:;:js : 10“ connect</butten
button class=’ " id=" '>Dizconnect</button.
div
div
input class=' ' type=' ' odd="
button class="' id=" Send</button:
diwv
div
& autput id=" output
9 Go to the <style> tag or a CSS file - o
sourced by this HTML file. — -
ES_' Pt 0 = ]
0 Type outputilog {. t';n.;:ng 98 K06 BRBIGAA THA TR
h5>Demao</hi
e Type height: 200px; to set the rt’ffe e
output log window height. margin:
o Type width: 500px; to set an g 'fLﬁléLt
arbitrary output log window width. opRsElin] Iw
digplay: block}
o Type overflow: auto; to enable yl:
. N ip: :3-1)9
automatic scrolling.

.
7

0 Type display: block

0 Type }.
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&

@ Go to the <script> tag, ora

JavaScript file sourced with this _t:_un&

public o
Tooks Syntm BuMers Windew  Help

9@ )

BT T T i

T@alra

DRB(4HHA

HTML file.

@ Type function logMessage(message)
{}

@ Type $ (‘outputitlog’).append
(‘<li>"+message).scrollTop(9e9);.

@ Type logMessage(‘Sent: * +
message); in $ ('button#send) .
click().

@ Type logMessage(‘Connected’); into
the onopen() function.

@ Type logMessage('Disconnected’); in

[ e remnl (bl el Him5 chaptari T\ et webeackets) - GVRA

File Edt Took Synta

Buffers  Window  Hslp

onClose().

@ Type event as the parameter for

onMessage () and onError().

@ Type logMessage(‘Received: ‘ +
event.data); in onMessage ().

@ Type logMessage (‘Error: * + event.
data); in the onError() function.

@ Save your HTML or JavaScript file.
Your WebSocket client can display its

SRS e

o>

BREBRISSA|I TR R

&

je fevent)
event.datal;

[event]
event.datal;

script
article class='
div

activity log directly within the web
page.

After your WebSocket client has all its components in
place, you will be ready to connect to a WebSocket
server, as described in the next section, “Interact with a
WebSocket Service,” and monitor the communication
activity log.

Going back to this example briefly, in the
logMessage () function in step 12, log messages are
appended to the scrollable $ (' output#log') element,
but an odd technique is used that should be explained.
Because the log file is always being appended to, it

makes sense to always see the end of the scrollable log
area. jQuery ensures that the visible scrolling area is
always positioned at the bottom of the element, but the
way this works is a bit of a jQuery hack. By calling

$ (selector) .scrollTop (9e9), you are instructing
the browser to scroll to the 9,000,000,000th pixel from
the top of the selector element, but because that
element position will never be found, effectively this
means, “'scroll to the bottom.”
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[though it is outside the scope of this book to describe

how to create a WebSocket service online, there are
several examples available online that have open ports to
which you can connect. The companion website for this
book has a few demonstration WebSocket services active to
which you can connect:

° I/vs://htmlS.array.org:3000/rela3I — Relay WebSocket
Service — This service relays any incoming messages
back to all other clients currently connected.
INs://html5.array.org:3000/timei — Time WebSocket
Service — This service broadcasts the current server time
every second while connected. Any messages sent are
echoed back in uppercase.
I/vs://htmlS.array.org:3000/news| — News Ticker
WebSocket Service — This service accepts an incoming
category message and then streams the news.google.com
category’s RSS feedback.

Interact with a WebSocket Service

All three of these services post a message to the client as
soon as it connects. This message introduces the service
and then either starts sending data, as is the case in

the Time WebSocket Service, or provides some simple
plain-text instructions as to how to proceed. At a minimum,
your WebSocket client program needs to be listening

to the message event so that it can receive the initial
server message.

These WebSocket services were written using Mojolicious,
a Perl WebSocket framework, specifically for this chapter
of the book. The source code is available at http://html5

Brray.org/demos/websocket/services.html.

After you have all the pieces of the puzzle in place, you can
begin using your JavaScript WebSocket client.

o Open a WebSocket client HTML file in a
supported WebSocket browser, such as

Example ¥

Google Chrome.
The input and button elements all appear.

Note: If you configured a manual Connect
button, it should be the only button that is not
disabled when the page first loads.

e Type a WebSocket service URL into the
input field, if you created one.

<gcript Typ

</seript>
<input type
<button id=

e Click the Connect button, if you created

one.
Note: If you do not have a wsURL input and . T
a Connect button, you will need to modify the iemeeion | ’

new WebSocket (wsURL) JavaScript code,
save, and reload the page.

The WebSocket client connects to the
WebSocket service.

Demo
A log message indicating that the
WebSocket is connected appears.

Other log messages start streaming in.

0 Type a message into the input field.

F{ b

</meript
cinput type
<button id

* Connected

logMes=sage('gsnding: ' + message):

massaga’s

end</button=

Q

1 | Bisconnect

© Cclick Send.
310


ws://html5.array.org:3000/relay
ws://html5.array.org:3000/time
ws://html5.array.org:3000/news
http://html5.array.org/demos/websocket/services.html
http://html5.array.org/demos/websocket/services.html

Communicating with WebSockets

The WebSocket client sends the
message to the server.

b= C | @ hirmiSamay.org/- sda 7 fdemasf E % A

Example Client Sm‘dirng
The outgoing message is displayed in <wexipt typ
the output log element.

The incoming response message is
displayed.

Additional incoming messages continue
after the initial outgoing message.

Digconnect

i

G Click the Disconnect button, if you s el e e S
will begin streaming shertly; and any incoming messages will be
created one. echoed back in upper-case.

+ Received: Fri Jul 1 03:36:40 2011

* Received: Fri Jul 1 03:36:41 2011

* Received: Fri Jul 1 03:36:42 2011

* Sent: this is a test message

+ Received: THIS IS A TEST MESSAGE

+ Received: Fri Jul 1 03:36:43 2011

* Received: Fri Jul 1 03:36:44 2011

* Received: Fri Jul 1 03:36:45 2011

The connection between the WebSocket
client and server is broken.

wisfitimlS amay cog 3000%ime Connect

A log message indicating that the s oA TR

. . * Received: Fri Jul 1 03:36:42 2011
WebSocket is disconnected appears. + Sent: this is a test message

* Received: THIS IS A TEST MESSAGE
* Received: Fri Jul 1 03:36:43 2011

The input field and the Send and + Received: Fri Jul 1 03:36:44 2011
. : * Received: Fri Jul 1 03:36:45 2011
Disconnect buttons become disabled. + Received: FriJul 1 03:38:46 2011

* Received: Fri Jul 1 03:38:47 2011
* Received: Fri Jul 1 03:38:48 2011
+ Disconnected

Note: Navigating away from the web page
will also disconnect the WebSocket
connection; the onClose () function will
fire, and a log message will be written to a
page that will imminently disappear.

If the initialization fails, the user may be running a web browser that has support, but that support may be disabled
by default. Such is the case with Firefox 5 and Opera 11.50. Later versions of these browsers may also be affected.

In Firefox, you can activate WebSockets by going to the internal URL about:config, filter for websocket preferences,
and enable the network.websocket . enabled and network.websocket . override-security-block preferences:

Filter: | websocket]

Preference Mame # | Status Type Walue
network.websocket.enabled user set boolean true
network.websocket.override-security-block user set boolean true

In Opera, go to the internal URL opera:config, search for wehsocket, and enable the Enable WebSockets check box.

Naturally, these hidden configuration options are designed for developers to investigate WebSockets; they are not
intended for end users to actually use them quite yet. You could display instructions to users of these browsers; just
be sure that you detect the browsers and respective versions correctly! Do not promote these instructions for users
running an older Firefox or Opera release or Internet Explorer.
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U sing the Google Chrome web browser, it is possible to display a subtle notification pop-up window on the user’s
desktop from your web application. This will enable you to get the user’s attention if your web application is running
in the background and the user is focused on another program.

Currently, this Chrome-specific feature is not a part of any HTML5 specification. Its documentation is available at The
Chromium Projects page at jyww.chromium.org/developers/design-documents/desktop-notifications/api-specification/, but
it is subject to change the closer it gets to being accepted by the W3C.

There is a version of this API available at the W3C as an editor’s draft, meaning that it has not yet been officially submitted
to the W3C and is a work-in-progress. Written by the Google engineer who originally designed the Desktop Notifications
API, the specification is titled Web Notifications, and it is available at the W3C Public CVS Repository page at
W3.0rq/2006 /webapi/WebNotifications/publish A.

This chapter describes the Desktop Notifications API as it is currently available in Chrome but not the Web Notifications API.

Web Browser Support

To detect if the user's web browser supports the Desktop Notifications API, simply check if the object window.
webkitNotifications exists in the DOM:

if ( 'webkitNotifications' in window ) {
// Desktop Notification API is available

}

else {
// Desktop Notification API is not available,
// attempt an alternative method.

}

For alternative notification implementations, see the subsection “Alternative Implementations,” later in this section.

Notification Workflow

Displaying desktop notifications is a three-step process. First, If permissions have been granted, the second step is to create
you must use the NotificationCenter interface to check if the an instance of the Notification interface and establish the
user has made a decision to grant display permissions to your contents of the pop-up notification message.

website. If no decision has been made, the site must request

The third and final step is to actually launch the Notification

permission. instance on the user’s desktop and to handle any callback
If permission has been denied, the API will not continue. function events. These events launch when the notification is
Only if the user removes the deny decision in the browser displayed, clicked, and closed and if there is an error.

preferences will this check-and-request process restart.
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Desktop Notifications API

Displaying Desktop Notifications

The draft Desktop Notifications API is not yet standard, which
is why its parent object is window.webkitNotifications.
After it is accepted as an HTML5 specification, it will likely
migrate to window.notifications, but its current name
and interface will likely be kept active for legacy reasons.

NotificationCenter Interface

The NotificationCenter interface contains four methods used to
prepare for displaying a notification message to the user:

window.webkitNotifications.checkPermission ()

The checkPermission () method verifies if the user has
already granted permission to the website to launch desktop
notification pop-ups. If it returns 0 (zero), permission is granted,
so the next step is to call either createNotification() or
createHTMLNotification (). If it returns 1, call
requestPermission () to request permissions from the user.
Any other API request will be ignored. If it returns 2, permission
has been denied. All other API requests will be ignored.

window.webkitNotifications.requestPermission ()

The requestPermission () method can be executed only in
the context of a user event, such as the user clicking a link. For
this reason, the user must consciously be interacting with the
website before the request notification even appears. This
method is the only one with this restriction; all others in the
API can be called automatically by the website as each
requirement for a desktop notification occurs in your web

application. The request method triggers an information bar
(infobar) that slides down just below the bookmarks bar.

€« ¢ | @ htmls.array.org/~adamm/html 5/chapterl8/demos/desktop-no

@ Allow html5.array.org to show desktop notifications? | Allow | | Deny

The user must click Allow in the infobar before the remainder of
the API may be used. From this point on, checkPermission ()
will return only 0 or 2 until the user removes the permission
setting.

Continue creating the actual notification instance only if
checkPermission () returns 0.

window.webkitNotifications.
title, content)

message =
createNotification(icon,

The createNotification () method enables you to build a
simple notification pop-up that has an icon image URL, a
title text string, and a content text string. No HTML code
is allowed any parameter.

message = window.webkitNotifications.
createHTMLNotification (URL)

The createHTMLNotification () method is more flexible;
with it, you can reference an internal or external URL and have
it appear in the desktop notification pop-up window.

Both functions return an instance of the Notification interface
that is used to launch the pop-up itself.

continued )
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Desktop Notifications API (continued)

Notification Interface

An instance of the Notification interface is what you use to launch the actual notification message window when it is required
and to define callback functions that will execute as specific notification window events occur.

message. show ()

The show () method launches the actual notification instance on the user’s desktop. If there are too many notifications currently
open, this will queue it to launch when space is available.

HITMLS. array.org Demo

This is a simple demonstration of the

Deskiop Moliication AP

The actual width and height of the pop-up window is not customizable. The default is 300 pixels wide and between 45 and 160 pixels
tall. The height expands depending on how much text needs to be displayed. Usually, only three notification windows can appear at
once on Windows and Mac 0S X desktops and four on Linux desktops; the actual number depends on desktop screen size.

message.cancel ()

The cancel () method closes the pop-up message if it is visible, removes it from the show () queue if it is not yet displayed,
calls the onclose event, and destroys its Notification instance.

message.ondisplay = function() { ... }

The ondisplay property stores the event listener function executed when the display is actually launched on the user’s desktop.
This may or may not happen immediately after show () is called, depending on how many notifications are currently active and
cannot be immediately displayed.

message.onclick = function() { ... }

The onclick property stores the event listener function executed when the user clicks the display notification pop-up.

message.onclose = function() { ... }

The onclose property stores the event listener function executed when the user closes the display notification pop-up or when
cancel () is called.

message.onerror = function() { ... }

The onerror property stores the event listener function executed if the display notification pop-up fails to launch after show ()
is called.
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The Future of the Desktop Notifications API

Displaying Desktop Notifications

Because the Notifications API is in a state of heavy development, the interfaces and methods described in this chapter may not
be the same as what you will find in a future web browser version. As of August 2011, if you were to browse the W3('s
specifications regarding the Notifications API, you will find that it discusses an interface that is very different.

Requesting Permission

The permission request component of the current
NotificationCenter interface has been moved into a completely
new specification, simply called the Feature Permissions API.

It is anticipated that other HTML5 features may join desktop
notifications here, such as the Geolocation and FileSystem APIs.

As the API is still in flux, I cannot give a code example here.
However, if you are interested in the plan for this new API,

an editor’s draft is available at the W3C page http://dev.w3]
brg/2009/dap/perms/FeaturePermissions.html.

The Notification Constructor

The previous NotificationCenter and Notification interfaces will
be merged into the new Web Notifications API. As a result, the
methods used to generate and display a notification window
will be simplified:

title,

var notification = new Notification (icon,

content) ;

notification.show() ;

In this new API, the display event was renamed to show,
and the click, close, and error events and the cancel ()
method are all maintained. If you want to review the latest
Notifications API specification, see the W3C working draft page
at Jvww.w3.0rg/TR/notifications .

Essentially, the latest development version of Chrome as of when this book was written, Chrome 14, contains an experimental
version of the Desktop Notifications API, as it is described in this chapter, and not the version described by the Notification
constructor. Therefore, feel free to try it out to see if it works for your web application. If it does, pay special attention to future
versions of your browser to ensure that the code you write today works tomorrow. Just remember that with any HTML5

experimental API, there is no guarantee.

Alternative Implementations

There are some alternative implementations of the desktop
notifications feature for non-Chrome browsers; however, the
APIs they follow do not conform to what is described in this
chapter.

Google Gears

The Google Gears plug-in has proposed similar functionality in
its JavaScript API but appears to have stagnated. This is
unfortunate as it could have filled a good niche of pre-HTML5
web browsers including Internet Explorer 6 to 8, Firefox 1.5 to
3.6, and other mobile browsers. There is a design document
available at the Google Code page at http: //code.qoogle]
kom/p/qgears/wiki/NotificationAPI; however, it looks like
Google has abandoned this route in favor of its native Desktop
Notifications API.

Yip

Yip is a Firefox extension that allows you to receive
notifications that are triggered by third-party desktop APIs,
such as Growl on Mac 0S X, Snarl on Windows, and libnotify on
Linux. Therefore, coding your web app for Yip allows anyone
with its Firefox extension to launch desktop notifications. You
can learn more at http:

ntroducing-yip-an-unified-notification-system-for-the-web/.

Firefox Mobile

Firefox has recently implemented its own simpler Desktop
Notifications API based on Google’s specification, only
available on the Android version of Firefox Mobile. This feature
is documented at the Mozilla Developer Network page at
https://developer.mozilla.org/en/DOM/Displaying_notificationg.
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Before you can display a Desktop Notifications API
pop-up window in Chrome, you must request permission
from the user using an infobar. An infobar is a subtle slide-
down prompt that appears underneath the URL bar and asks
the user a question. The user must grant permission for
your web app to use the API; otherwise, all other desktop
notification calls will be ignored.

This ensures that the user actually wants the desktop
notification feature active, avoiding the problems
associated with rampant abuse of unwanted pop-up
windows in the late 1990s and early 2000s.

Although you can call the checkPermission () method at
any time, you can call requestPermission () only on a
click event performed by the user. You can use jQuery to
easily leverage such an event:

Request User Permission to Display Desktop Notifications

var notifyAPT window.webkitNotifications;
if ( typeof notifyAPI == 'object' &&
notifyAPI.checkPermission ()
S('div#configure-notify span').
click (function () {
notifyAPI.requestPermission() ;
)
} else {
S ('div#configure-notify') .remove() ;
}
The checkPermission () call returns 1 if the user has
not made a decision about access, 0 if permission is
granted, and 2 if permission is denied. To provide a good
user interface, remove the configure-notify object
if the Desktop Notifications API is not supported or if
checkPermission () returns anything but 1.

) A

&

o Open an HTML5 or JavaScript file that
uses the jQuery library.

ORRS| D ¢

pubkic ]
e fdt Teels Syetex Buffers Windew  Help

- M

= Taalr R

& AR 4HHA

e Type var notifyAPI = window.
webkitNotifications; to access the API
with a shorter variable name.

e Type if ( typeof notifyAPI == ‘object’
&& notifyAPI.checkPermission() ==
){ }else { }.

0 Type <div id="configure-notify’><span

hEoEx hE

style

article.exar
margin:

style
gcript type='

windew.webkitNotifications:

script

class="fake-link'>Click here</span> to -

pul
Fie e Tools Sy

configure desktop notification e

i - M
e Bulters Windew  Help
BARB|&HHA

= Taalr R

messages.</div>.

Note: Create a fake-1ink class to make this
<span> tag look like a normal hyperlink.

e Type $(‘div#éconfigure-notify span’).
click(function() { notifyAPI.
requestPermission(); }); to request
permissions when the span is clicked.

G Type $(‘diviconfigure-notify’).
remove(); to remove the request
permission message when access is
granted or denied.

o Save your file.
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Displaying Desktop Notifications

0 Open your HTML file in Google
Chrome.

e cl'le the I.]nk that W'Iu pUl.l up your Home Tutorlals Demos Visual Blueprint™
desktop notification permission
. . Request Permission
An infobar appears and asks if you Examplo Codo
want to allow or deny desktop A

var

notifications. i (o

‘text/javascript's

Lok (function() |

Note: If the user simply closes the infobar,
checkPermission () will continue to
return 1 because no decision has been
made.

€ Click Allow.

canfigure desktop notifications.

Example
Note: Users can revoke permissions in &c.- kh figure desitop notifcati
. ick here to configura desktop notifeations.
Chrome’s preferences: Click [ =
Preferences = Under the Hood = Privacy = Teerint
. o pe . <div id='co

Conterlt Sett]ngs -> Not]j:lcatlon -> Manage (:p:nvml configure desktop notifications.

. </diw
Exceptions. =

@ Reload the page.

In this example, the configure request
is gone.

Note: Reloading is required because of how
the sample code flows. Unfortunately, in
this version of the Desktop Notifications
API, there is no event that fires after the
user clicks Allow.

You can easily show the user what the current setting is
by changing your logic slightly. In the sample code, you
would split the typeof notifyaprT and notifyAPT.
checkPermission () tests, so if the former is true and

// JjQuery request permission click event
} else {
S ('div#configure-notify') .html (
"Desktop notifications are currently " +

the latter is not equal to 1, you can override the <div (perm == 2 ? "disabled" : "enabled") +
id='configure-notify'> block to display the status; ")
otherwise, you can remove the link as the API is }
unavailable. b cllse |
S ('div#configure-notify') .remove() ;
Example }
if ( typeof notifyAPI == 'object' ) {

var perm = notifyAPI.checkPermission() ;
if ( perm == ) |
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fter permission has been granted, you can trigger

a desktop notification pop-up message at any time
in your web application. Naturally, the whole point in
displaying a desktop notification is to get the user’s
attention when your web application is running in the
background. This implies some sort of Ajax-like activity that
triggers the launch. The Gmail service is a good example
of this implementation. Simply leave Gmail running in the
background and as new mail arrives, a desktop notification
message makes the announcement.

var notifyAPI = window.webkitNotifications;

Because createNotification () can be called at any
time, such as during an Ajax callback, it is a good idea

to repeat the object type discovery test and verify that
checkPermission () is 0, indicating the user has granted
you permission to display notifications. It is not possible to
repeat the requestPermission () method if it returns 1.

The object returned by the createNotification ()
method is a member of the Notification interface. With it,
you can call the show () method to actually pop up the
notification message.

if ( typeof notifyAPI == 'object' && Notification windows can be closed when you run the
notifyAPI.checkPermission() == ) | cancel () method or when the user clicks the Close button
var notifyMessage = notifyAPI. on the notification itself.
createNotification(iconURL, title, content);
notifyMessage.show() ;
}
Launch a Desktop Notification Message
. . 3 pubiic, o “oHIM =
0 Open an HTML5 or JavaScript file that P30 Tous St e et - g
B|HLA T ? ™

uses the jQuery library.

e Identify an Ajax or other asynchronous (
event that you want to trigger a
notification.

Note: In this example, a jQuery click ()
method is used as a stand-in for an incoming

cript type='

ni)
EVAPT window. 1 LN -l ;0

script

Ajax event callback. Because clicking this

Fie bt Teals Sy

[T indehimt + (Hopuiic_ntmf bz, 118 Semos derktop. netfizsten] - GVIA

Bufters  Windew  Help

span element will pop up notifications, use ARRE v (0B BRRASA TAQI?E
. . 119 h5>Examp]l h5
this for testing purposes only. script type
e Type var notifyAPI = window. i ( Vypeof MOLLTYRPT o= "Gbiect: 8o
webkitNotifications;. G (*GEv#1aUnCh-basie-MOTATY Span’) .CLLCKITURCELoN D)
e Type if ( typeof notifyAPI == ‘object’ % : e 4 @
&& notifyAPI.checkPermission() ==
) { ... } to check if permission is
granted. fseript
article class
o Type var notifyMessage = notifyAPI. e ot Click here</spans to launch & 1

createNotification( to create an
instance of the Notification interface.

G Insert the URL for an icon image.
0 Insert the desktop notification title.

desktop notification.

e Insert the desktop notification content.

© Type):.
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Displaying Desktop Notifications

E= e e ey —— o

@ Type notifyMessage.show(); to launch [ ——— )
the desktop notification message. QEERISIS SRR b sl

1' <hS-Example #2</h5
@ Save your file.

script type='

@ Open your HTML file in Google Chrome.

— nosideskiopenotificatio

@ Trigger your desktop notification Desktop nofifications are currently enabled.
event.

| Example £2 Cods
A desktop notification window i

appears, separate from the calling
browser window.

</sexipt>
<div id="lavnch-basic-notify's

<gpan>Click here</span> to launch a bazsic desktop notification.
</div>

Example 72

Click here to launch a basic desktop notification.

HIMLS arvay.arg D
This i a mimple derms
Deskiop Notifcal

As mentioned earlier, usually only three notification windows can appear at a time on Windows and Mac 0S X
desktops and four on Linux desktops, depending on the user’s desktop screen size. If there are additional Notification
instances created and launched, they will be queued to open when you run show () . When the user closes an existing
notification message while over this limit, the oldest message in the queue will be retrieved and displayed.

The size of the display area for a single line of title and content is 300 pixels wide, 45 pixels tall. If additional
lines are required, the maximum height grows to 160 pixels tall. After that, a scroll bar appears in the desktop
notification window itself.

Depending on the operating system, there are some subtle differences in the notification window itself. The
following shows the same notification window code running on Linux and Mac 0S X desktops.

D 3 G T 4) Wed23:26 Q
0 =

htmiS areay eg

S aeray.ceq

HTMLS array.org Demo
Thig Is a simpie demonstration of the
Deckiop Noufication API

HTMLS.array.org Demo
This is a simple demonstration of the

Desktop Notification API T eeees—
@ 8 of B [417°C Wed22Jun,23:29
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f the basic notification window structure is too plain
for you, you can customize it by launching an HTML
notification window with a custom URL. Simply save your
notification message into a separate web page, and it will

be displayed as the notification window content.

You use the same check permissions and display

procedures to create your custom desktop notification

UI as described earlier in this chapter, except

that you replace createNotification () with

createHTMLNotification () and specify the URL as

the only argument:

var notifyAPI = window.webkitNotifications;

if ( typeof notifyAPI == 'object' &&
notifyAPI.checkPermission() == )

var notifyMessage notifyAPT.
createHTMLNotification (URL) ;

Customize the Desktop Notification UI

{

notifyMessage.show() ;
}
Do not use any hyperlinks in your custom notification web
page! If you use any, Chrome will render the new page
within the notification window itself. Although you may
think that the target="_parent' global attribute would
correct this problem, Chrome does not identify the original
web app browser window as the _parent window, which is
a bug as of Chrome 14. At best, you could use an arbitrary
target name to open a new browser tab, but the original web
app browser page cannot be redirected to the link reference.

Instead, use the onclick event callback described in the
following section, “Listen for Desktop Notification Events,”
and refrain from using any hyperlinks in your custom
desktop notification UL.

&

o Perform steps 1 to 4 from the
preceding section, “Launch a
Desktop Notification Message.”

aARRo

e Type var notifyMessage =
notifyAPI.createHTML

Notification(.

e Insert the URL to the
notification web page.

Note: In this example, the URL is a
relative link to the same subdirectory
as this page because of an earlier
<link href='../../'>in the
<head> block.

O Type):.

P “o

e fdn Teols Sntex Bulers Windew Help

" @ & LRRAHA|TIO(? R

typeof notifyAr

if |

span class=' *»Click here</span> to launch a basic
desktop notification.
div

div id='
span clazs=' Click
desktop notificaticn.
diw

article

article

here</span> Lo launch a custom

section
footer

146,16

e Type notifyMessage.show(); to
launch the custom desktop

[T indehimi « (Hopablic_tmt bz, 1 Semas desktop. netfizsten) - GVIA
Fie it Took Syem

ARRS| 9 8|4

Bulters Windew  Help
BARR|OHAITRO|? R

notification message.

e Save your file.

if ( typeof notifyRr

)

320




Displaying Desktop Notifications

. =T
o Create a new HTML5 file. Pl 40 Toos Sy Butes - Weow g
ARRL | @ i na ARRAHAAMATHOl? B
s LY Sp 1 <idoctype html>
e Define your notification p i '
3 <head
message' 4 e:n:le-cu:'.tom HTMLS Notification</title:>
5 sf.;yle
0 Save the HTML file so that it is : s —
accessible from the URL used in f sraf el b
10 body |
Step 3. 11 Db‘:equound-im&ge: -webkit=linear-gradient( lert,
12 text-align: center;
Note: You can create a CGI script and 5 -
call it in step 3 to create a 2 o TR T
: 17 s O
dynamically generated custom error 1t e
message. Make sure that the URL you -3 beneaE-radis:
padding: I
S[.)ECI]S/ ’ncludes any que’y_stnng _ font-family: ubuntu, arial;
; 3 style>
parameters required. Shddrthe
body-
body:
23 </html
I 29,7 AL

@ Open your HTML file in Google
Chrome.

@ Trigger your desktop notification
event.

A custom desktop notification ;
window appears, separate from
the calling browser window.

Saskboprmotficatio

zlick (functioni) |

otification(

ick (function() |
THMLNO o

</script>

<div id='lsunch-basic-notify'>
«span>Click here«/span> to launch a basic desktop notification.
</ div>
<div id='launch-custom-notify's
<span+Click hece</spanr to launch a custom desktop notificaticn.
</ddw
Example #2

Click here to launch a basic desktop notification.
Click here to launch a custom desktop notification.

Regardless of whether a basic or custom desktop
notification window is on-screen, the user has the
opportunity to configure where the window appears on
the desktop and revoke access just in case the web
application is abusing its desktop-notification privileges.

The display area can be configured by clicking the

tiny [ icon in the top right of the corner of the
notification pop-up itself and selecting Choose Position.

This setting will be remembered for future desktop
notification messages.

htens zers

Disable notifications from htmi5.amay.org
Settings...

Chuwse pusition
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You can define custom JavaScript callback functions

at specific events to be executed as the Desktop
Notifications API interacts with the user. There are four
events in the Notification interface for which you can listen:

notifyMessage.ondisplay = function() { ... };
notifyMessage.onclick = function() { Y
notifyMessage.onclose = function() { Y
notifyMessage.onerror = function() { };

The ondisplay event is called whenever the notification
message is actually displayed on the desktop after calling
show (). This will allow you to know if a delay occurred
caused by too many messages on-screen.

The onclick event is called whenever the user clicks the
message itself. It is a good idea to call notifyMessage.

Listen for Desktop Notification Events

cancel () to close the notification window after receiving
an onclick event; this allows the user to indicate to your
web application that he or she has read the message.

The onclose event is called whenever the message is
closed, either by the user clicking the Close button or by
calling notifyMessage.cancel ().

The onerror event is called if there is a problem in
launching the event to the user’s desktop. You may want
to display an error message in the main web page so that
when the user returns to your web application, he or she
will be notified that a notification attempt was made and
has failed.

0 Open an HTML5 or JavaScript file that T ———

ARRE |98

efication) - GVIM [B=R =R %

& aaRAL

triggers desktop notifications.

e Type notifyMessage.onclick = function()
{ ... }; to define code that runs when the
message is clicked.

e Type notifyMessage.onclose =
function() { ... }; to define code that
runs when the message is closed.

Note: In this example, jQuery’s append ()
method is used to log in the browser when an
event occurs.

Note: If you receive an onclose event without
an onclick event, assume that the user has
ignored the message.

Optionally, type notifyMessage.ondisplay

AlT@al?n

seript
article class
div id='
span clasa
desktop notification.

e</span> to launch a basic

@</span> to launch a custom

= function() { ... }; to define code that
runs when the message is displayed.

& Z

Fie fdit Took Syetar Buffers Windew Melp

ARRS |88

Note: The order here is irrelevant, but it looks
nicer in chronological order: display, click,
close.

Optionally, type notifyMessage.onerror =
function() { ... }; to define code that
runs if the message has a problem.

e Save your file.

& LRRAHA|TROl? R
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Displaying Desktop Notifications

e Open your HTML file in Google
Chrome.

slick (functioni) |

0 Trigger your desktop notification
event.

A desktop notification window
appears, separate from the

calling browser window. et S
<div id='lsonch-basic-notify'>
<span>Click here</span> to launch a basic desktop notification.

</div>
<@iv id='lsunch-custom-notify's

<span>Click here</span> to launch a custom desktop notification.
</ ddwe

The ondisplay event fires.

o Click the notification message.

Click here to launch a basic desktop notification.
D Click here to launch a custon ~'~sktop notification.
+ Got andisplay event

The onclick event fires.

Click here to launch a basic desktop notification.

Nﬂle.' In th7$ example, Click here to launch a custom desktop notification.
, . Got ondispl t
notifyMessage.onclick calls : eotﬂcl;'::wer\:tm

notifyMessage.cancel (). 2 BotouEloR aval

The onclose event fires.

Note: If the user clicks [X, only the
onclose event will fire.

Technically, all of the event functions in this example are optional; however, onc1ick and onclose are strongly
recommended if you want the desktop notification to respond to the user.

It is possible to automatically close a lower-priority notification message by executing notifyMessage.cancel (

without acknowledging that the user has seen or responded to it.
TYPE THIS RESULT

notifyMessage.ondisplay

setTimeout (function() { .
notifyMessage.cancel () five seconds. If a notifyMessage.onclose callback

} }, 5000); function is defined, it will also be triggered at this time.

If the user closes your web application while a notification window is active, it is impossible for you to respond to

user closes it, or Chrome itself.

after a delay that begins when the noti fyMessage.ondisplay event fires. This will automatically hide the pop-up,

function() { e The desktop notification pop-up automatically exits after

any events, even queued events like this setTimeout () example. The notification window will remain open until the

)
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This appendix contains much of the information from HTML: The Living Standard, as of August 2011. You can find
the latest version of the HTML specification at the WHATWG page www.whatwg.org/specs/web-apps/current-work/

multipage].

The following are the different HTML tag categories:

The following is a list of all HTML tags identified by category:

Metadata tags — These describe the configuration elements in how content appears in the browser.

Sectioning tags — These provide the HTML5 semantic page layout and define the context for content to appear.

Grouping tags — These group similar content blocks together, such as paragraphs and lists.

Phrasing tags — These control inline text blocks within a parent sectioning or grouping tag.

Embedding tags — These import external content, such as an image, plug-in, movie, sound, or canvas.

Table tags — These define a tabular structure for content to appear.

Form tags — These provide a way to define input and output fields to communicate with a web server or JavaScript process.
Interactive tags — These provide interactive features that the user manipulates on the web page.

HTML Tags Category Description
<!-- comment --> (none) Text comment ignored by the browser
<!doctype> (none) The HTML document type (DTD)
<a> Interactive, Phrase A hyperlink
<abbr> Group, Phrase An abbreviation
<address> Group, Phrase A physical address
<area> Group, Phrase An image map area
<article> Group, Section An article of content
<aside> Group, Section Text related to the main content
<audio> Embed, Group, Interactive (controls A playable sound file
attribute), Phrase
<b> Phrase Keywords requiring attention
<base> Metadata The default URL context for relative links
<bdi>, <bdo> Phrase Text with bidirectional isolation and override

<blockquote> Group, Section Quoted text

<body> Section All web page content

<br> Phrase A forced new line in the same group
<button> Form, Interactive, Phrase A clickable button

<canvas> Embed, Group, Phrase A custom drawing object

<caption> Table A caption for a table

<cite> Phrase A referenced title of a work

<code> Phrase An example computer code or command
<col>, <colgroup> Table Group of one or more columns

<command>

Metadata, Phrase

A <menu> command

<datalist>

Group, Phrase

A list of suggestions for a form input

<dd>, <dl>, <dt>

Group

A series of terms with descriptions
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HTML Tags

<del>, <ins>

Category
Group, Interactive, Phrase

HTML5 Reference

Description
Content deleted or inserted

<details>, Group, Interactive, Section A shortened summary of a larger body
<summary>
<dfn> Group, Phrase A new term definition
<div> Group A generic division of content
<em> Group, Phrase Additional emphasis
<embed> Embed, Group, Interactive, Phrase Embeddable content
<fieldset> Form, Group, Section A collection of similar fields
<figure>, Group, Section A supporting image, table, chart, or code block
<figcaption>
<footer> Group, Section The bottom portion of a section
<form> Form, Group A collection of input fields to submit
<hl>, <h2>...<h6> | Group, Heading A multilevel text heading
<head> (none) A container for all other metadata for the web page, such
as the title
<header> Group, Section The leading portion of a section
<hgroup> Group, Heading A series of headings
<hr> Group A line break between paragraphs
<html> (none) The root of the web page
<i> Group, Phrase Text with an alternative voice or mood
<iframe> Embed, Group, Interactive, Phrase A window that nests external web pages
<img> Embed, Group, Interactive (usemap An image
attribute), Phrase
<input> Form, Group, Interactive (type An input element
attribute, not hidden), Phrase
<kbd> Phrase A keyboard command
<keygen> Form, Interactive, Phrase A private/public key generator
<label> Form, Group, Interactive, Phrase A common name for a form input
<legend> Phrase Preamble for a <fieldset> tag
<li> Group A list item
<link> Group (itemprop attribute), Metadata, |Imports externally linked content
Phrase (itemprop attribute)
<map> Group, Phrase An image map
<mark> Group, Phrase Highlight text
<math> Embed, Group, Phrase A group of MathML elements
<menu> Group, Interactive (type attribute is A horizontal or vertical menu list
toolbar)
<meta> Metadata Supplementary website configuration
<meter> Group, Form, Phrase A static progress bar

continued )
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HTML Tags Category Description

<nav> Group, Section A group of navigational links
<noscript> Group, Metadata, Phrase Text for when JavaScript is unavailable
<object> Embed, Group, Form, Interactive An embeddable object

(usemap), Phrase

<ol>, <ul>

Group

An ordered and unordered list

<optgroup> Form, Interactive A group of similar <option> types
<option> Form, Interactive An option in a <select> list
<output> Group, Form, Phrase Display program output

<p> Group A paragraph of text

<param> (none) A parameter for <object>

<pre> Group Preformatted text

<progress> Form, Group, Phrase A dynamic progress bar

<gq> Phrase A quote from another source

<ruby>, <rp>, <rt>

Group, Phrase

Display literal and phrasing content for other languages

<s> Phrase Content that is no longer accurate or relevant
<samp> Phrase The sample output from a <code> example
<script> Metadata JavaScript code

<section> Section A section of content

<select> Form, Group, Interactive, Phrase A selectable list of <option>s for form input
<small> Phrase Secondary text, like fine print

<source> Embed Alternative sound or movie source files
<span> Phrase A generic span of text

<strong> Phrase Text with additional importance

<style> Metadata CSS code

<sub>, <sup> Phrase Subscript and superscript text

<svg> Embed, Group, Phrase SVG code

<table> Group, Table A table

<tbody> Table The table’s body of content

<td>, <th>, <tr>

Table, Section

A table cell, header cell, and row

<textarea>

Form, Group, Interactive, Phrase

A multilined text form input

<thead>, <tfoot>

Table

The table’s header and footer

<time> Phrase A time or date

<title> Metadata The web page title

<track> Embed A track of audio

<var> Phrase A variable for equations

<video> Embed, Flow, Interactive (controls A playable movie file
attribute), Phrase

<wbr> Phrase A word break opportunity
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HTML5 Reference

Every element in HTML supports a group of global attributes. These enable you to configure elements’ styling, user
interaction, writing system, language, and pragmatic data.

The HTML5 specification says browsers should allow global attributes to apply to nonstandard HTML elements. This provides
a vital level of forward compatibility: If an HTML5 web browser encounters a post-HTML5 web page, at the very least the
newly defined tags can still be stylized and controlled in the JavaScript DOM.

Note that these global attributes do not apply to metadata tags, described in the next section, “HTML Metadata Tags,” but
they do implicitly apply to all other HTML tags described in this appendix.

The following are all HTML global attributes grouped by their class, current as of the WHATWG HTML specification as of
August 2011. For an updated list, see the WHATWG page at Wwww.whatwg.org/specs/web-apps/current-work/multipage/
Elements.html#global-attributed.

CSS Attributes

The CSS global attributes allow you to locate specific HTML objects in CSS selectors and stylize your website according to your
design and layout preferences.

Attribute Description

class Assigns a CSS class name directly to an element.
id Assigns a single identifier to an element.
style Assigns arbitrary CSS declarations to an element.

Actually, id is not strictly a CSS attribute, but it is most often used as one. Its main purpose is to easily identify HTML objects in
the JavaScript DOM; however, if you use jQuery, you can easily use any CSS-style selector.

To stylize class and id elements, a CSS selector must be constructed and one or more CSS rules used to declare a CSS property
and specific value. See Chapter 4, “Styling with CSS3,” for more information.

continued )
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User Interaction Attributes

The user interaction global attributes allow you to configure an element to interact with the user in new and interesting ways
without any — or in the case of drag and drop, with very little — supporting JavaScript.

Attribute Description

accesskey Creates a keyboard shortcut to a specific element.

contenteditable A Boolean to identify text in an element block that can be edited by the user.

contextmenu Allows for configuration of a drop-down <menu id='name'> tag to appear when an element with
contextmenu="'name"' is clicked.

draggable Specifies whether an element can be clicked and dragged by the user. Possible values are true,
false, and auto.

dropzone Specifies an element that accepts a draggable element to be dropped and what happens. Possible
values are copy, move, link.

hidden A Boolean to hide an entire element or an element block and all its children. Equivalent to the CSS
declaration display: hidden.

spellcheck A Boolean to identify text in an element block to be checked for spelling errors.

tabindex Allows for a specific navigation focus order when pressing Tab.

You can read more information about HTML5 user interaction at the WHATWG page at Wwww.whatwg.org/specs/web-apps/current{
Wwork/multipage/editing.htm|.

For more information on drag and drop, see Chapter 12, “Using Drag and Drop in HTML5.”

Text and Language Attributes

The text and language global attributes provide subtle hints to the web browser about the language the web page text uses and
allows for brief descriptions assigned to elements as required.

Attribute Description

dir Configures the direction of text given the language — rt1 is right to left of an element block; 1tr is
left to right and the default.

lang Identifies an element block as written in a specific language.

title Assigns a simple text description to an element.

The lang attribute is useful if you need to specify multiple languages in a single web page, using the language’s two-character
name. If an entire web page is written in one specific language, declare the language in the metadata tag <meta http-
equiv='content-language' content='Iang'> or use the lang attribute directly very early on the main HTML tag:
<html lang='lang'>. The implied default is lang="'en".

The dir attribute is useful only for languages that flow right to left, such as Hebrew or Arabic. If the entire web page is written
in either language, use it alongside lang, as in <html lang='he' dir='rtl'>. Otherwise, if the writing direction changes
midpage, you can assign it to individual <article> or <p> tags as needed. Note that dir="1tr" is the implied default.

The title attribute appears as a subtle pop-up on any standalone element, or element block and its children, that appears when
the user hovers the mouse cursor over it.
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HTML5 Reference

The HTML5 microdata specification allows you to label content to describe the specific type of information, using a standard
format. The idea is similar to a lightweight directory access protocol (LDAP) database. The microdata provides the database
schema, and the HTML code provides the database values. The purpose is to make human-readable HTML easier to parse by
automated programs and to identify facts and data.

HTML5 web browsers themselves may not have microdata capabilities, but they are not the target platform. Microdata is useful for
companies such as Google to parse websites for vital information, providing better search optimization.

Attribute Description

itemid Creates a unique identifier of the item in the DOM.

itemprop A child element’s item property name that is defined in the itemtype URL.

itemref An element not a descendent of itemscope can be assigned an itemtype via itemid.

itemscope A Boolean that creates a microdata item and indicates that a child element’s itemprop attribute can

be referenced back to this parent.

itemtype A URL to a vocabulary that describes the item and its properties, assigned to the parent with the
itemscope attribute. Prebuilt common microdata specs, such as person, product, and organization,
are available at pttp://data-vocabulary.ord.

Microdata is defined by the WHATWG specification document located at the WHATWG page at jyww.whatwg.org/specs/web-apps/|
kurrent-work/multipage/links.html#microdatd.

For more information on how to use microdata, also known as rich snippets, see Google’s Webmaster Tools Help page at
foogle.com/support/webmasters/bin/topic. py?topic=21997.
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The HTML metadata tags describe the configuration specific to your website and not specific content that appears in
the browser. In other words, they describe how content should appear and how your website should be portrayed to
automated programs in the outside world, but not the actual content.

Most HTML metadata tags should come before the <body> tag group; however, there are a few exceptions: The comment
tag, <script> tag, <link> tag, and <style> tag can appear anywhere in your website.

Note that these HTML metadata tags do not accept any of the global attributes defined earlier.

<!doctype>

The <!doctype> tag is a special preamble tag to your HTML web page. Called a document-type definition (DTD), it instructs the
web browser which standards-mode rendering method it should use to display your web page. Prior to HTML5, the DTD could get
very long because it was also required to specify the public identifier and system identifier for the version of HTML the website
was written in. For example, if you wanted the Transitional DTD from HTML 4.01, you were expected to introduce a web page with
the following:

<!doctype html public "-//W3C//DTD HTML 4.01 Transitional//EN" "http://www.w3.org/TR/html4/loose.dtd">
<html>

</html>
In HTML5, this was simplified greatly. You need to specify only a very short DTD prior to all other HTML tags:

<!doctype html>
<html>

</html>

The DTD must appear exactly once, as the first line of your web page, immediately followed by the <htm1> tag group.

<l ... >

The <!-- ... -->tagis a special pseudo-tag that allows you to create comments in your web page. It can technically appear
nearly anywhere in the body of your HTML source, as long as it is after the DTD. The comment tag can wrap around nearly
anything, such as text or even other HTML tags, and will be ignored by all web browser rendering engines:

<!doctype html>

<1--
This web page is Copyright (c)1999
Most rights reserved

-->

<html>

</html>
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HTML5 Reference

<html> . .. </html>

The <html> tag group represents your entire HTML web page:

<!doctype html>
<html manifest='filename'>

</html>
It accepts one optional attribute, manifest, that allows you to define which resources should be cached locally by the user’s

web browser. For more information on how the manifest and ApplicationCache works, see Chapter 14, “Providing Offline Access to
Web Applications.”

<head> . . . </head>

The <head> tag group holds all other metadata for the web page, such as the <title>, <meta>, <script>, and <style>
tags. No actual formatting or content should appear in the <head> block:

<!doctype html>
<html>
<head>

</head>

This block is followed by the <body> block, which defines your web page content.

<title> . . . </title>

The <title> tag group defines the title of your web page. It must appear within the <head> block:

<head>
<title>Title of your web page</title>

</head>

This value is typically used when users bookmark your website and is displayed in the operating system user interface next to the
browser’s icon.

continued )
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The optional <base> tag defines the default base URL and browsing context for the entire web page. It may appear only once

within the <head> block:
<head>
<base href='url' target='target'>

</head>

The href attribute specifies the web page base URL. This is useful for resolving relative URLs specified by the web page within

hyperlinks, images, or any other embeddable content.

The target attribute identifies the default browsing context for the entire page. This context specifies where hyperlinks and
forms open when they are clicked. Possible values are _blank, _self, parent, _top, or your own custom name. This is most
often used when every link on a web page opens up a new pop-up window or when every link on a popped-up web page opens on
its parent. Remember that individual links and forms can also be assigned the target attribute, but when target is set in

<base>, it is the web page default for all links.

The <1ink> tag defines any externally linked content, such as
(SS files, that should be imported into your web page. Multiple
link tags may be used, one for each imported file, but all
should appear within the <head> block. It is possible to use
<link> later in your web page outside of <head>, but this is
not a good practice.

<head>

<link rel='linktype' media='mediatype'
type='mimetype' sizes='hhxww' href='url'
hreflang='lang' title='title'>

</head>

The rel attribute, if defined, identifies the relationship
between this web page and the external resource by way of
specific link-type keywords, described later in the subsection
“Relationship Link Types.” In other words, this controls the
type of functionality the link definition provides. Multiple
relationships to your page can be defined with multiple
<link> tags, each with a specific rel attribute.

The media attribute specifies which presentation media type
the resource applies to, such as screen, print, or television; a
complete list is described later in the subsection “Media Types.”
If omitted, its value defaults to a11, meaning that the link
applies to all media types.
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The type attribute indicates the MIME type of the file that will
be loaded by the href URL. For example, if you are loading a
rel='alternate' RSS feed, you would set type=
'application/rss+xml'.

The sizes attribute may be used only with rel="icon'. It
specifies the sizes of the icons available in the href file for
visual media.

The href attribute refers to the external file that will be
loaded into the web page. If you are using
rel='stylesheet', then href should link to a CSS file; if
you are using rel="icon', then href should link to an ICO
file; and so on.

hreflang identifies the language the href URL uses, if any.
Most often this is formatted as a two-character language

code, such as en, or optionally is followed by a dash and a
two-character capitalized region, such as en-Us. If you provide
an externally linked web page in multiple languages, each one
will need its own <1ink> tag, and the user’s browser will
select which one is most appropriate.

The title attribute refers to the title of the external resource.



Relationship Link Types

The most commonly used link types are as follows:

stylesheet — All primary style sheets that you want to
load should use this rel type.

icon — You can define a website icon through this rel
type. It will appear alongside the site <title> content in
the operating system, web browser, and bookmarks.

alternate — You can specify alternative ways of viewing
your website, such as an RSS feed, or even combine it with
an alternative style sheet to define auxiliary style sheets.
You should use the title attribute as well to provide a
basic description of what the alternative is that you are
loading.

These less-commonly used link types are not as well supported
by most browsers but are still valid:

author — Links to the web page author’s home page.
help — Links to a general help page for the web page.
license — Links to the page’s license or copyright file.

first, last, next, prev, up — Link to pages in a
booklike web page, such as the first page, last page, next
page, previous page, and table of contents, respectively.

pingback — Specifies the address of a pingback server,
often used by blogging systems such as WordPress.

prefetch — Allows you to preload a URL in the browser’s
cache. When the user clicks the URL linked in the web page,
the linked page loads directly from cache.

search — Indicates that the referenced page provides a
search form specifically designed for the website.

sidebar — Defines a URL that is intended to be shown in
a sidebar interface, if available in the web browser.
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Media Types
The media attribute must be set to one of the following types:

all — Indicates any media type.
braille — A Braille feedback device.
embossed — A Braille printer.

handheld — A handheld device, such as a mobile phone or
tablet.

print — A printout copy on paper.
projection — A PowerPoint-style presentation slide.
screen — A regular computer screen.

speech — A text-to-speech translation; replaces the
aural media type.

® tty — A monospace character device, such as a teletype or
terminal.

® tv — A television screen.

You can also create a media query by combining one or more
media types with a basic logic statement. As described in

Chapter 1, “Introducing HTML5,” you can use this to create a
style sheet specifically targeted to smaller handheld devices:

<link rel='stylesheet' media='screen' href='base.
css'>

<link rel='stylesheet' media='screen and (max-width:
320px) ' href='mobile.css'>

This will load base.css for all screen media and mobile.css for
all screen media smaller than 320 pixels wide. If you viewed
this web page on alternative media, such as print, neither CSS
file would be loaded.

You can also use media queries within a CSS file directly.

<style> . . . </style>

The <style> tag group defines the CSS rules that apply only to the web page. It normally appears only within the <head>
block, but it can be used anywhere in your web page:

<head>
<style type='text/css'>
/* Define your CSS rules here */

</style>

</head>

For additional information on how the CSS rules are structured, see Chapter 4.
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<script> . . . </script>

The <script> tag group defines any additional scripting code and external files, usually JavaScript, in your web page. It
normally appears within the <head> block but may be used anywhere in the <body> block if you need to coordinate the
execution of code with specific HTML elements:

<head>

<script type='text/javascript'>
/* Include your JavaScript code here */
</script>
<script type='mimetype' src='URL'></script>
</head>

The type attribute indicates the MIME type of the code itself; in the case of JavaScript, this is text/javascript. The src
attribute, if used, refers to an external script or library that you want to import into your web page. If you do specify the src
attribute, do not define any code within the <script> tag block.

If JavaScript is disabled on the user’s web browser, you can use the text-level tag <noscript> to define content that should
appear in place of JavaScript execution. Note that <noscript> is not valid as a metadata tag within the <head> block.

<meta>

The <meta> tag defines any other configuration that your website requires to render properly but cannot be represented by any
of the aforementioned tags. When used, all meta tags must appear within the <head> block, and they may contain a
combination of the attributes name, http-equiv, content, and charset; at a minimum, at least one attribute must be
specified per <meta> tag:

<head>
<meta name='name' content='content' http-equiv='equiv' charset='charset'>
</1’.1e-6.1d>
The name attribute can be one of the following keywords and then described with content:

® application-name — A short string describing the web application name.

® author — The name of one of the web page authors. You can use multiple instances of <meta name='author'
content="'full name'>, one for each author.

® description — Descriptive text that describes the web page. Only one <meta> tag can define a description.

® generator — A string that describes which software program was used to generate the website’s HTML code, if one was
used.

® keywords — A string of comma-separated words that describes search keywords relevant to the website content. Note this is
a legacy metadata configuration; modern search engines no longer use its value due to rampant abuse, so this can be omitted
without penalty.

Additional keywords are maintained by the WHATWG at http://wiki.whatwg.org/wiki/MetaExtensiong.
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The http-equiv attribute converts the meta element into a pragma directive, which allows you to provide additional HTTP
header information via the content attribute. The possible values for ht tp-equiv are the following and then described
with content:

® content-language — Specifies the default language of the current web page.

® content-type — Allows you to set the character encoding declaration; however, this value is maintained for backward
compatibility; use the charset attribute described below instead.

® default-style — Sets the name of the default alternative style sheet set. This is useful when you have multiple CSS files
that are alternative ways to display the web page and you want to assign a name to the default CSS file that is loaded first.

® refresh — This acts as a timed refresh rate, allowing you to reload this web page, or another web page, automatically after
a short time has elapsed.

® set-cookie — This allows you to set arbitrary HTTP cookies in the web page itself. Use this if the pragma should be
limited; instead, set cookies in JavaScript or in the HTTP headers by way of a CGI program directly.

Additional keywords are maintained by the WHATWG at http://wiki.whatwg.org/wiki/PragmaExtensiong.

The final charset attribute represents the character encoding the website itself. It cannot be combined with any of the other
<meta> attributes and must be specified only once:

<!doctype html>
<html>
<head>
<meta charset='UTF-8'>
</head>
<!-- The rest of the document may now use UTF-8 characters. -->

This attribute is designed to be a simpler way to represent the following pre-HTML5 pragma directive:

<meta http-equiv="content-type" content="text/html; charset=UTF-8">

Both are equivalent, but most pre-HTML5 browsers such as Firefox 3.5 and Internet Explorer 8 understand the simpler attribute.
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Sectioning tags are the pinnacle of the semantic layout, which was introduced in HTML5. They do not tend to support
any local attributes but do fully support global attributes. As such, they can and should be manipulated via CSS. The
semantic layout is demonstrated in Chapter 2, “Getting Started with HTML5 Page Layout.”

All HTML sectioning tags support the standard global attributes, described earlier in this appendix in the section “HTML
Global Attributes.”

<body> . . . </body>

The <body> tag group represents the main content of the web page. It is used exactly once, directly after the <head> block:

<!doctype html>
<html>

<head>
</head>
<body>
</body>
</html>

Note the closing </body></html> tags should be the final two tags referenced at the end of your HTML file. All other HTML
tags described from here on in this appendix can be used only within this <body> tag group.

<header> . . . </header>

The <header> tag group represents a group of introductory or navigational components. It typically appears directly after the
<body> block begins but can be used anywhere within <body>:

<body>
<header>
Website header content
</header>

</body>

<footer> . . . </footer>

The <footer> tag group represents a footer for sectioning content; it typically contains information about its section such as
the author and even secondary-level navigational components. It typically appears directly before the <body> block ends but can
be used anywhere within <body> or just prior to the end of any section-related tag:

<body>

<footer>
Website footer content
</footer>
</body>
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<section> . . . </section>

The <section> tag group represents a generic section of a web page, where a section is a grouping of content, typically with a
heading. It can be used multiple times anywhere within the <body> block:

<body>
<section>
A section of content...

</section>

</body>

<nav> ... </nav>

The <nav> tag group represents a section of a page that links to other pages or to parts within the page: a section with
navigation links. It can be used multiple times anywhere within the <body> block:

<body>
<nav>
Links or a navigational menu. ..

</nav>

</body>

<article> . . . </article>

The <article> tag group represents a single web page, application, or object that is independent from other articles. This could
be a blog post, a newspaper article, a program, or any other piece of content. It can be used multiple times anywhere within the
<body> block. Often multiple <article> tags are used within a <section> block that is dedicated to house all articles:

<section class='articles'>
<article>
The first article...
</article>
<article>
The second article...
</article>

</section>

continued )
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<h1>...</h1>, <h2> ... </h2>...<h6>...</h6>

The <h1> to <h6> tag groups represent headings for sections, <h2>The second-level heading</h2>

in order of hierarchy. They can be used multiple times anywhere Expand on the first topic with a sub-topic...
within the <body> block but are often used to introduce new <h2>A new second-level heading</h2>

topics or subtopics in articles. The first heading in your web Expand on the first topic with another

page typically receives the <h1> tag, optionally followed later Er=eRile. -

by the subheading <h2> tag and so forth, or by a new <hi> PR maw Gep-lovel heathmge/Hle

. . . . . Introd letel = ic...
tag indicating a new higher-level topic: e e e

</article>

<article>
<hl>The main heading</h1l>
Introduce a new topic. ..
<hgroup> . . . </hgroup>
The <hgroup> tag group represents the heading of a section. <article>
It can be used anywhere within the <body> block but should <hgroup>
be used only as the immediate parent object of multiple, ST maie Ieneimere/nil>
successive heading tagS' <h2>The second-level heading</h2>
</hgroup>

Introduce a new topic and sub-topic...

</article>
<aside> . . . </aside>
The <aside> tag group represents a section of a page that is <article>
related to the main content but is still considered separate Article text...
from that content. For example, if newspapers were like <aside>Some additional quote about the

websites, <aside> would be used for featured quotes, article...</aside>

advertisements, or references. It can be used multiple times
anywhere within the <body> block. Often, <aside> is used
within an <article> block:

More article text...

</article>

<address> . . . </address>

The <address> tag group represents any contact information  Note that it is typically used for an email address, telephone

relevant to the current section. It is typically used once near number, or other contact information. It is not intended for
the end of a <body> or <article> block: postal addresses unless that is the only way to contact the web
page author.
<article>
<address>

To contact the author of this article, email <a
href='mailto:jsmith@mycompany.com'>John Smith</a>.

</address>

</article>
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G rouping tags are designed to group similar blocks of text or content together under a tag group, such as a paragraph
or a figure, or to split up a series of similar groups with a subtle effect, such as a line.

AlL HTML grouping tags support the standard global attributes, described earlier in this appendix in the section “HTML

Global Attributes.”

The <p> tag group represents a paragraph of text. Although

normal paragraphs segregate sentences into like-minded topics
and flow, the physical separation can be manipulated via CSS to
the point that the paragraph itself is no longer distinguishable.

Even if you have a single sentence of only a few words, if it is
to display as a standalone block of text, wrap it in the <p> tag
group.

One or more <p> blocks can appear anywhere within the
<body> block. If you are following the semantic layout
paradigm, you may find that the largest collection of
paragraphs appear within <article> blocks:

<body>
<p>See below for articles:</p>
<article>
<hl>Welcome to my site</hl>

<p>This is the first paragraph of text. It
introduces new ideas and topics in the form of
multiple sentences.</p>

<p>This is the second paragraph of text. It
should expand on one of the ideas introduced in
the first paragraph. Subsequent ideas may be
elaborated on in additional paragraphs.</p>

</article>
</body>

The <hr> tag represents a break in between multiple
paragraphs. Often rendered as a single vertical line, it can be
used to transition to another topic within the same section by
displaying a type of a pause that spans an entire line of text:

<p>paragraph text</p>
<hr>
<p>paragraph text</p>

<pre> ... </pre>

The <pre> tag group represents preformatted blocks of text.
Normally, all whitespace around elements and text is trimmed;
however, when wrapped in <pre> spacing in the HTML, source
code is displayed literally in the web browser:

<pre>
This text
displays
exactly as it appears
in HTML source.

</pre>
<blockquote> . . . </blockquote>
The blockquote tag group represents quoted text, possibly <p>"The Raven" - by Edgar Allen Poe - describes a

from an external source. It typically is rendered with a small
indent:

lonely evening when the narrator laments for his
life and love, only to be visited by a raven that
questions, confuses, and finally mocks him by
uttering only a single word.</p>

<blockquote>
Quoth the raven, "Nevermore".
</blockquote>

continued )
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<ol><li> ... </ol>

The <ol1> tag group represents an ordered list. This appears as
incrementing numbers for each item in the list. The <1i> tag

within represents a single list item and can be used multiple
times, once for each item in the list.

To create a subnumbered list, simply nest another <o1> tag
group as a new list item:

<ol>
<li>Ordered item #1
<li>Ordered item #2
<ol>
<1li>Ordered item #2.1
</ol>
<li>Ordered item #3

</ol>

<ul><li> ... </ul>
The <ul> tag group represents an unordered list. Bullets <ul>

appear for each item in the list. The <1i> tag within
represents a single list item and can be used multiple times,
once for each item in the list.

To create a subbulleted list, simply nest another <ul> tag
group as a new list item:

<li>Bulleted item #1
<li>Bulleted item #2
<ul>

<li>Bulleted item #2.1
</ul>
<li>Bulleted item #3

</ul>

<dl><dt> . .. </dt><dd> . . . </dd></dl>

The <d1> tag group is a series of title-description groups represented by one or more sets of <dt> and <dd> tag groups; the
<dt> tag group represents the title portion of a specific definition in a description list, and the <dd> tag group represents the

text portion of a specific description:

<dl>
<dt>Term #1</dt>
<dd>First Description for Term #1</dd>
<dd>Second Description for Term #1</dd>
<dt>Term #2</dt>
<dd>First Description for Term #2</dd>
<dd>Second Description for Term #2</dd>

</dl>

Note that the closing </dt> and </dd> tags are optional but recommended.
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<figure> . . . </figure>

The <figure> tag group represents additional content that The figure is not rendered as anything specific in the browser
describes an image, table, chart, code, or other object that but instead acts like a semantic layout tag, making it easy for
typically coincides with paragraphs of text: you to customize its layout in CSS.

<figure>

<img src='photo.jpg'>
</figure>

<figcaption> . . . </figcaption>

The <figcaption> tag group can be included in a <figure> block to define caption text that describes the nearby figure
object. Only one caption should be used per figure. This tag also acts like a semantic layout tag; however, it does have some
default formatting that can easily be overridden in CSS:

<figure>

<img src='photo.jpg'>

<figcaption>A description of the photo image.</figcaption>
</figure>

Note that the <figcaption> tag may be referenced below or above the referenced image, table, chart, or object.

The <div> tag group is like a wildcard. It represents anything you want it to that does not fit within any of the previously
described HTML block tags. It has no inherent formatting; therefore, it is most commonly used in stylizing HTML content using
(SS. For this to happen, either one of the class or id global attributes should also be used; very rarely will you ever see <div>
without one of these attributes on a website:

<div class='center red'>This is centered red text.</div>

The <div> tag was most popular in sites designed for HTML 4.01 and earlier. With the advent of the semantic layout in HTML5,
tags such as <header>, <footer>, <section>, <article>, and <figure> should be used in place of <div
class='header'>, <div class='footer'>, and so on. In fact, if you think about it, these HTML5 semantic layout tags
are rendered the same way as <div> tags: as nothing but simple blocks; therefore, they also require CSS. The only difference is
that in HTML5, new semantic tags have specific names to identify their use and context.
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bjects created using phrasing tags, also known as text-level tags, appear inline with each other within a parent
sectioning or grouping tag. This means that if you string a series of these tags one after another, they will be
rendered from left to right and top to bottom in the web browser. In other words, a phrasing tag will never force a new line

unless it runs out of room on its current line.

All HTML phrasing tags support the standard global attributes, described earlier in this appendix in the section “HTML

Global Attributes.”

The <a> tag group represents a clickable hyperlink to another
web page, website, or URL. Text within the tag appears to the
user as clickable, by way of underlined, blue text. Note that the
default rendering of hyperlinks can easily be overridden in CSS.

<p>To learn more about this topic, you can <a
href='URL'>click here</a> to read follow-up
documentation.</p>

At a minimum, the href attribute should be used to specify
where the hyperlink directs the user. If href is not used, the
simpler <a>text</a> block can be used as a placeholder for a
link to come later.

When you use href, you can use these additional attributes:

® hreflang — Describes the language of the target href
URL.

® media — Describes what media type the target web page is
designed for. This uses the same configuration as the <1ink
media="'type'> tag described earlier, except that this

applies only to this particular hyperlink.

® ping — Assigns a supplementary URL that will be notified
when the user follows the link.

® rel — Assigns a link-type keyword to the hyperlink itself.
This uses the same configuration as the <1ink
rel="'type'> tag described earlier, except that this
applies only to this particular hyperlink.

® target — Assigns a name to the browsing context the link
will be used for. This uses the same configuration as the
<base target='context'> default described earlier,
except that it overrides on a per-link basis.

® type — Describes the MIME type encoding of the target
href URL.

The href, target, and ping attributes reflect what happens
when the user follows the hyperlink. The rel, media,
hreflang and type attributes describe what can be found at
the other end of the hyperlink.

The <em> tag group represents additional emphasis on the text included within it:

<p>Sometimes a form of <em>emphasis</em> is required to get a specific point across.

When rendered, this tag may make text display in italics by some web browsers, but this is not guaranteed and should not be used
as such. Instead, if you simply want to italicize text without specifying emphasis, use the CSS definition font-style: italic.

<strong> . . . </strong>

The <strong> tag group represents additional importance on the text included within it:

<p><strong>ERROR:</strong> Invalid user name or password. Please try again.</p>

When rendered, this tag may make text display in bold by some web browsers, but this is not guaranteed and should not be used
as such. Instead, if you simply want to bold text without specifying importance, use the CSS definition font-weight: bold.
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<small> . .. </small>
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The <small> tag group represents secondary text, such as fine print, which is often useful in licenses, disclaimers, or caveats.
However, if the page you are producing contains nothing but one big license or disclaimer, use normal text.

<p>This toy uses 4 AA batteries <small>(batteries not included)</small></p>

The <s> tag group represents content that is no longer
accurate or relevant but that you still want to display because
it is no longer accurate. It may be immediately followed by
contradictory text that corrects the irrelevant content:

<p>You can buy this product for <s>$129.95</s>
$59.95, but only for a limited time!</p>

When rendered, this tag will display text with a line through it,
called strikethrough, but this is not guaranteed and should not
be used as such. Instead, if you simply want to display a
strikethrough line through text without specifying relevancy,
use the CSS definition text-decoration: line-through.

<cite> . . . </cite>

The <cite> tag group represents an external title of work that
is referenced by your web page:

<p>My first book, <cite>Perl and Apache: Your visual
blueprint for developing dynamic Web content</
cite>, was published in 2010 and is available at
Amazon.com.</p>

When rendered, this tag may display text in italics by some web
browsers, but this is not guaranteed and should not be used as
such. Again, if you simply want to italicize text without citing
a source, use the CSS definition font-style: italic.

<q>...</g>

The <g> tag group represents content quoted from another
source. The idea is similar to <blockquote> except that it
appears inline with other text, typically rendered only with
double quotes. If the source can be referenced from another
website, the cite attribute may be used to link back to that
website:

<p>In February 2011, the W3C CEO Jeff Jaffe said,
<qg cite=' http://www.w3.0rg/2011/02/htmlwg-pr.
html'>Today we take the next step, announcing 2014
as the target for [HTMLS5].</g></p>

Note that this should not be used as a replacement for double
quotes but only if quoting an external source — and optionally
using the cite attribute along with the <cite> tag.

<dfn> ... </dfn>

The <dfn> tag group represents the first time a new term is
introduced on a web page or site. Typically, the remainder of
the paragraph or section will go on to provide a definition of
the term. Additional uses of the term do not require the <dfn>
tag to be re-referenced, as the term has already been
established.

You can also set the title attribute, which will be interpreted
as a direct expansion of the acronym:

<p>The new <dfn title='element names that provide
self-explanatory context'>semantic layout</dfn> in
HTML5 refers to a new class of elements that are
purely designed to help you understand where and
how text is defined in your web page and its
context. All semantic tags must appear within the
<body>...</body> container tag group.</p>
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<abbr> . .. </abbr>

The <abbr> tag group represents an abbreviation or acronym.  You can also set the title attribute, which will be interpreted
It may be found within a <dfn> tag group by providing a new  as a direct expansion of the acronym:
definition and attribute at the same time. Additional uses of
the acronym do not require the <abbr> tag to be re-referenced, =~ <p>The <dfn><abbr title='World Wide Web )
. Consortium'>W3C</abbr></dfn> produced the first
as the acronym has already been established. <dfn><abbr title='hypertext markup language'>HTML</
abbr></dfn> standard document. Follow-up versions
of HTML were produced by the W3C and other
parties.</p>

The <time> tag group represents an absolute time on a <time datetime='2011-06-16'>June 16, 2011</time>

24-hour clock or a precise date with an optional time and time <time datetime='2011-06-16T04:11:00-0600"'>June 16,
. . el . 2011, 4:1lam</time>

zone as a datetime attribute. The text within the time tag

can be arbitrarily structured, or, in other words, human

readable:

Note that the format for datetime can be either yyyy-mm-
dd to reflect a simple date or yyyy-mm-ddThh: mm: ssTZ to
reflect a full date timestamp with a time-zone offset.

<sub> ... </sub>, <sup> ... </sup>

<sub> represents subscript text, and <sup> superscript text. This will be rendered with smaller text below and above normal
text, respectively. This can be useful in scientific and mathematical formulas and to provide footnotes in text:

<p>The molecular formula for Butane is C<sub>4</sub>H<sub>10</sub>, it has a density of 2.48 kg/m<sup>3</sup>
in a gaseous state.</p>

<code> . .. </code>

The <code> tag group represents a small portion of computer code, such as a function name, keyword, or computational
statement. The text within can be used as the subject in a sentence of normal text or can be wrapped in <pre> and a
monospaced font to show larger portions of preformatted, sample code:

<p>You can call the <code>init ()</code> function from the <code>System</code> object to initialize the API at
program startup.</p>

<pre><code style='font-family: courier'>
int main( void ) {

char* handle;

handle = System.init();
}

</code></pre>

When rendered, this tag may display the text in a sans-serif font in some web browsers, that is, unless you override it.
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<var> ... </var>

The <var> tag group represents a variable, either in a mathematical or computational context or as a placeholder term:

<p>The Pythagorean Theorem is written as <var>a</var><sup>2</sup> + <var>b</var><sup>2</sup> = <var>c</
var><sup>2</sup>.</p>

Variables typically appear italicized.

<kbd> . . . </kbd>

The <kbd> tag group represents user input, such as from a keyboard or keypad:

<p>To exit out of the Vi editor without saving the file, type <kbd>ESC</kbd> to return to command mode, then
<kbd>:qg!</kbd> and press Enter.</p>

This tag causes the text to change to a monospaced font in some browsers. You may want to consider adding additional CSS
formatting to make it more obvious to the user; for example, command-line text inputs could be described with white text over a
black background, akin to input on a terminal prompt.

<samp> . .. </samp>

The <samp> tag group represents sample output from a described <code> program or from an external process:

<p>If you run the command <kbd>sudo whoami</kbd> and press Enter, the whoami program will print <samp>root</
samp> and exit.</p>

Like <kbd>, this tag also causes the text to change to a monospaced font in some browsers. You should consider differentiating
it so that the user can easily identify that it is sample output. Even simply adding border: 1px solid black will help.

<i>...<fi>

The <i> tag group represents text with an alternative voice or mood. This could be used to represent an alternative speaker,
language, or idiom. If used as another language, include the global attribute 1ang:

<p>Despite many shortcomings, the manager's <i lang='fr'>savoir-faire</i> was his ability to respond
appropriately to any situation.</p>

The legacy formatting of this tag, italicizing text, is still used by nearly all web browsers. However, do not use this tag if you
simply want to italicize text for different reasons. Instead, consider <em> or use the CSS declaration font-style: italic.
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<b>...</b>

The <b> tag group represents text in which attention is being drawn to keywords, without marking them with any extra importance:

<ol>
<li>Head north on <b>1lst Street</b> toward <b>Hwy 401</b> for 500m.
<li>Turn right onto <b>Hwy 401</b>. Continue to follow for 15km.
<li>Take <b>exit 125</b> for <b>35th Street</b> eastbound.

</ol>

The legacy formatting of this tag, bolding text, is still used by nearly all web browsers. However, do not use this tag if you simply
want to bold text for different reasons. Instead, consider <strong> or use the CSS declaration font-weight: bold.

The <u> tag group represents text with an unarticulated nontextual annotation. Sometimes this can be useful for labeling proper
names or misspelled text:

<p>Spelling <u>erorrs</u> are among the most common surface errors as well as the most easily <u>correked</
u>.</p>

The legacy formatting of this tag, underlining text, is still used by web browsers; therefore, do not use this tag where the text
could be confused with an underlined hyperlink.

<mark> . . . </mark>

The <mark> tag group represents text that should be highlighted for reference purposes:

<blockquote>

Spelling <mark>erorrs</mark> are among the most common surface errors as well as the most easily
<mark>correked</mark>.

</blockquote>
<p>The original author forgot to the fix the spelling of the words <g>errors</g> and <g>corrected</g>.</p>

The <mark> tag is displayed with a yellow background, just like an actual highlighter pen.

<noscript> . . . </noscript>

The <noscript> tag group can be used to specify content that will appear when JavaScript is disabled. On browsers that have
JavaScript enabled, this tag and its contents will be ignored:

<script type='text/javascript'>
// Render the cool graphic animation
</script>
<noscript>You need to have JavaScript enabled to view the animation</noscript>
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<ruby><rt> . . . </rt></ruby>

The <ruby> tag group allows for phrasing content to be marked with ruby annotations, which means supplementary text that is
displayed alongside of base text. This is commonly used in East Asian languages as a guide for pronunciation. The <rt> tag group
follows the foreign spelling and describes the correct pronunciation using a format that is understood by the reader:

The capital city of Japan is:
<ruby>

Heresto</re>

5 <rt>kyo</rt>
</ruby>.

When rendered by supporting web browsers, the ruby block will appear as: “The capital city of Japan is #@i.”

The <rp> tag group provides parentheses around ruby text around a ruby annotation. This is useful for browsers that do not
understand the <ruby> and <rt> tag annotations as a way to provide brackets around the <rt> phrasing content. Browsers that do
understand ruby will ignore the <rp> tag. To extend the previous example, <rp> (</xrp> and <rp>) </rp> can be added as follows:

The capital city of Japan is:
<ruby>

ﬂ{<rp>(</rp><rt>t6</rt><rp>)</rp>

5 <rp> (</rp><rt>kyo</rt><rp>)</TD>
</ruby>
When rendered by nonruby supporting browsers, the ruby block will appear as: “The capital city of Japan is % (t6) 5¢ (kyo).”

Supporting web browsers will still render the pronunciation above the base text.

<bdi> . .. </bdi>

The <bdi> tag group represents text that is isolated for the purposes of bidirectional text formatting. This is useful if you need
to embed a short word or sentence that moves in the opposite direction to the body of your web page, such as Hebrew or Arabic,
or if you are accepting user-generated content that could appear in either format:

<p>Enter your name in English or Hebrew: <bdi><input type=text name='name'></bdi></p>
<p>The value you submitted was: <bdi>My Name</bdi>.
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<bdo> . . . </bdo>

The <bdo> tag group represents an override for the default could start from the left of the line and move to the right. The
bidirectional text formatting. For this to work, the dir appropriate context for this would be if you wanted to embed
attribute must set 1tr for left-to-right or rt1 for right-to-left  right-to-left text, such as Hebrew or Arabic, within normal
text direction: left-to-right text.

<p>This is an example of <bdo dir='rtl'stext that Note that the tesult of this tag differs from any glement using
appears backwards</bdo> when displayed to the the global attribute dir. For example, if you write the same
CECE S/ example as <p dir='rtl'>, the line appears right to left,

. L and the words are reversed, but the ordering of the characters
The end result is that every character is written backward; stays the same.

however, the line formatting itself is still the default, so it

<span> ... </span>

The <span> tag group is like a wildcard element. It represents  attributes should also be used; very rarely will you ever see

anything you want it to that does not fit within any of the <span> without one of these attributes on any other website.
previously described HTML inline tags. Essentially, it is <div>'s
inline cousin. It has no inherent formatting; therefore, it is <p>Welcome to the <span class='bold blue'>City

. .. . i bsite.
most commonly used in stylizing HTML content using CSS. For e e e

this to happen, either one of the class or id global

The <br> tag represents a simple line break without transitioning into a new display block. This is useful for line breaks that are
a part of the single content group, such as addresses and poetry:

<p>Visit the Currency Museum of Canada at:<br>
<address>245 Sparks Street<br>

Ottawa, Ontario<br>

Canada</address></p>

Older websites often used multiple <br> tags in succession to force several new lines and begin a new paragraph. Never do this;
use the <p> tag group as directed.

The <wbr> tag represents a line break opportunity. Natural line breaks occur only when a word reaches the end of the line;
however, you will not be aware of how wide the user’s browser is, especially if you are displaying a very long word. This tag can be
used to provide hints to the browser as to acceptable line break points, if required for spacing reasons:

<p>In the Dutch language, compound words can be formed to limitless length. For example, the word <i lang='nl
'>vervoerder<wbr>saansprakelijk<wbr>heidsver<wbr>zekering</i> means <g>liability insurance carrier</g>.</p>
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TML embedding tags allow you to import content from separate files into your web page document by specifying a
form of a URL on an embed tag. This could be an image, a movie, a Flash animation, and so on.

Some embedding tags do not accept separate files but instead allow you to embed separate code; this is the case with the
<math> tag group to create MathML code and the <svg> tag group to create scalable vector graphics.

All HTML embedding tags support the standard global attributes, described earlier in this appendix in the section “HTML
Global Attributes.”

The <img> tag represents an image that you can load into your e crossorigin — A Cross-Origin Resource Sharing, or CORS,
web page. It takes a multitude of attributes, but at a minimum, settings attribute. This allows you to load an image from
you need to specify src to identify the source file. When you another domain that may require credential authentication.
load an image, it is formatted to appear inline with other
content. To make it appear standalone, like its own paragraph,
wrap <figure> around it. The file format of your image
depends on what the web browser supports:

® usemap — Allows you to specify a <map><area>...</
map> tag group that specifies coordinates linked to URLs.
This will create one image that supports multiple URLs
based on click location. See <map> for more details.

<figure> ® ismap — Specifies that the image is a server-side map.
<img src='photo.jpg' > Coordinates are passed to the parent <a> hyperlink target
</figure> that identify where the user clicked on the map.

® width — Specifies the display width of the image.

Additional attributes can be included in the <img> tag: e height — Specifies the display height of the image

® alt — This acts as the image fallback content, a text field

that describes the image for those who cannot see or load it. Note that if only one of height orwidth is specified, the

image is scaled to match the value. If both are specified, the
image’s original aspect ratio may be lost.

<map><area> . . . </map>

The <map> tag group allows you to specify multiple geometric areas of an image that are clickable. The <area> tag, which
appears within the <map> group, identifies the general shape of the area, coordinates of the area, and URL. To tie the image map
to an image, use the <img> tag’s usemap attribute:

<figure>

<img src='canada.jpg' usemap='#provinces'>
</figure>
<map name='provinces'>

<area shape="poly" coords="22,365,252,365,249,494,318,581,216,581,201,590,130,545" href="british-columbia.
html">

<area shape="poly" coords="253,365,365,365,365,582,319,582,250,492" href="alberta.html">

<area shape="rect" coords="366,366,459,581" href="saskatchewan.html">

</map>

The <map> tag group accepts only a name attribute. This matches the image’s usemap attribute but without the # character.
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The <area> tags within accept multiple attributes:

® shape — The basic shape of the coordinates specified. The
value can be circ for a circle, poly for a polygon, or
rect for a rectangle. If omitted, it defaults to a rectangle
shape.

® coords — A series of (x, y) values joined by commas that
construct the shape on the image map. Note that (0, 0) is
the top left of the image.

® href — The hyperlinked URL the user will transition to
when the specified coordinate area is clicked.

® hreflang — Describes the language of the target href
URL.

® alt — Acts as description of this clickable area of the
image.

® target — Identifies the default browsing context for the
entire page. This context specifies where hyperlinks and
forms open when they are clicked. Assigns a name to the
browsing context the link will be used for. This uses the
same configuration as the <base target='context'>

default described earlier, except that overrides on a per-link
basis.

® ping — Assigns a supplementary URL that will be notified
when the user follows the link.

® rel — Assigns a link-type keyword to the hyperlink itself.
This uses the same configuration as the <1ink
rel="'type'> tag described earlier, except that it applies
only to this particular hyperlink.

® media — Describes what media type the target web page is
designed for. This uses the same configuration as the <1ink
media="'type'> tag described earlier, except that it
applies only to this particular hyperlink.

® type — Describes the MIME type encoding of the target
href URL.

The href, target, and ping attributes reflect what happens
when the user follows the hyperlink. The rel, media,
hreflang, and type attributes describe what can be found at
the other end of the hyperlink.

<iframe> . . . </iframe>

The <iframe> tag group represents a nestable browsing
window. Essentially, you can use this to import and restrict a
completely separate HTML into a virtual box in the current web
page. Content within the starting and ending tags appears in
browsers that do not support the <iframe> tag:

<iframe seamless src='otherpage.html' >

The iframe element is not supported by your
browser!

</iframe>

<iframe sandbox srcdoc='<p>This is
&quot ; sandboxed&quot; HTML content</p>'></iframe>

The following attributes are available:

® src — A URL to the external web page or file.

® srcdoc — Simple HTML code that will appear in the
iframe. Note that only one of src or srcdoc may be
specified. If any quotes appear within srcdoc, they must
be specified with &quot ;. Otherwise, they could conflict
with parsing the tag itself.

® name — If specified, this attribute allows you to identify
the i frame object in the JavaScript DOM.

® sandbox — Enables additional restrictions over the
imported content, if supported by the web browser.
Essentially, if you are loading a web page from a source you
do not trust, specify this attribute with at least one of the
following values:

® allow-same-origin — Allows for the main site to
access the sandboxed DOM, but not vice versa.

® allow-top-navigation — Allows the sandboxed
iframe to change the URI of the parent.

® allow-forms — Allows the use of forms within the
sandboxed iframe.

® allow-scripts — Allows JavaScript to run inside the
iframe.

® seamless — Specifies that the i frame should be
seamlessly integrated into the web page.

® width — Specifies the display width of the iframe.
® height — Specifies the display height of the iframe.
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The <embed> tag group represents an external resource that
can be included in your web page. The content between the
starting and ending tags will appear only in browsers that do
not support the embed element or could not load the
embedded item itself:

<embed src='demo.swf' type='x-shockwave-flash'
allowfullscreen='true'>

The embed element is not supported by your browser!
</element>

The following attributes are available:

® src — The URL of the external file that will be embedded.

type — Describes the MIME type encoding of the target
src URL.

® width — Specifies the display width of the i frame.
® height — Specifies the display height of the iframe.

Any additional attributes specified ad hoc will be sent to the
embedded resource as parameters.

<object> . . . </object>

The <object> tag group represents an external resource that
can be included in your web page. Depending on the attributes
specified, this can be an image, a nested browsing context, or a
resource processed by a plug-in.

It may sound like <embed> and <object> are very similar,
and this is actually true. Whereas <object> is useful for
maintaining legacy support for pre-HTML5 web browsers,
<embed> provides a simpler syntax to create embedded
objects, but only for supported web browsers.

The content between the starting and ending tags will appear
only in browsers that do not support the object element or
could not load the object itself:

<object data='http://www.externalsite.com/widget.
html*

type="'text/html-sandboxed'>

The external object is not supported by your
browser!

</object>

The following attributes are available:

® data — The external resource URL that will be processed.

type — Describes the MIME type encoding of the target
data URL.

® typemustmatch — A Boolean that specifies that the
type attribute must match the server-side MIME type
supplied by the external resource.

® name — If specified, this attribute allows you to identify
the external object in the JavaScript DOM.

® usemap — Allows you to specify a <map><area>. ..
</map> tag group that specifies coordinates linked to
URLs. This will create one image that supports multiple URLs
based on click location. See <map> for more details.

® form — Allows you to associate a form on the main web
page with input elements found in the external object.

® width — Specifies the display width of the iframe.
® height — Specifies the display height of the iframe.

Optional parameters can be specified with the <param> tag.

The <param> tag can be used to apply optional parameters to
the <object> tag group. This is useful if you need to provide
additional context to the plug-in or external URL that is being
embedded or objectified:

<object type='application/x-shockwave-flash'>

<param name='movie'
movies/12345.swf'>

value='http://www.video.com/

<param name='allowfullscreen' value='true'>
Flash is not supported by your browser!

</object>

Two attributes are supported, name and value, which are provided to the external source in the form of key/value pairs.
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<video> . . . </video>

The <video> tag group enables you to play videos or audio
files with captions. The content between the starting and
ending tags will appear only in browsers that do not support
the video element:

<video src='movie.avi' controls>

Your browser does not support HTML5 video, please
download the <a href='movie.avi'>AVI</a> of the
free movie.

</video>

The following attributes are available:

® src — The URL of the external video file.

® crossorigin — A CORS settings attribute. This allows
you to load an image from another domain that may require
credential authentication.

® poster — Specifies an image URL that appears in the
video frame before the video starts to play.

® preload — Specifies how the media may be preloaded in
the browser, if supported by the browser, before the user
starts playback:
e none — Do not preload any data. Download content
only after the user starts playback.

* metadata — Download only metadata content, such as
the video dimensions, duration, tracks, channels, and the
first video frame.

® auto — Begin downloading the entire file and cache it
locally in the browser.

autoplay — A Boolean attribute that determines that the
media can start playing immediately after the page loads;
however, this can be overridden by a user preference on the
browser, if available. Implies preload="auto".

mediagroup — Allows you to synchronize multiple videos
by sharing an arbitrary value.

® loop — A Boolean that loops the media playback.
® muted — A Boolean that sets the default volume level on

playback to muted.

controls — A Boolean that enables built-in video
controls, provided by the browser itself.

® width — Specifies the display width of the video.
® height — Specifies the display height of the video.

<audio> . . . </audio>

The <audio> tag group allows you to play audio files. The
content between the starting and ending tags will appear only
in browsers that do not support the audio element:

<audio src='music.mp3' controls>

Your browser does not support HTML5 audio, please
download the <a href='music.mp3'>MP3</a> of the
free song.

</audio>

The following attributes are available:

® src — The URL of the external audio file.

® crossorigin — A CORS settings attribute. This allows
you to load an audio file from another domain that may
require credential authentication.

® preload — Specifies how the media may be preloaded in
the browser, if supported by the browser, before the user
starts playback:

® none — Do not preload any data. Download content
only after the user starts playback.

* metadata — Download only metadata content, such as
the duration, tracks, and channels.

® auto — Begin downloading the entire file and cache it
locally in the browser.

mediagroup — Allows you to synchronize multiple audio
files by sharing an arbitrary value.

® loop — A Boolean that loops the media playback.
® muted — A Boolean that sets the default volume level on

playback to muted.

controls — A Boolean that enables built-in audio
controls, provided by the browser itself.
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The <source> tag enables you to specify alternative sources
for the video and audio elements. Because HTML5 web
browsers do not all support the same source formats, this
method is recommended because browsers will attempt to load
the first source file and, if it is not understood, attempt the
second, and so on. This tag is designed to replace the singular
use of <video src='file'> or <audio src='file'>
attributes. In other words, the <source> tag and <video
src> or <audio src> attributes are mutually exclusive:

<video controls>
<source src='movie.avi' type='video/msvideo;
codecs="xvid, mp3"'>
<source src='movie.mp4' type='video/mp4;
codecs="mp4v, mp4a"'>

<source src='movie.ogg' type='video/ogg;
codecs="theora, vorbis"'>

Your browser does not support HTML5 video, please
download the <a href='movie.avi'>AVI</a>, <a
href='movie.mp4'>MP4</a>, or <a href='movie.
ogg'>0GG</a> versions of the free movie.

</video>

The following attributes are available:

® src — The URL of the external video or audio file.

® type — Describes the MIME type encoding of the target
src URL. Additionally, a codecs parameter can be
amended to specify how the external file is encoded.

® media — Describes what physical media resources the
video applies to using a valid media query. See the earlier
subsection “Media Types” in the section “HTML Metadata
Tags” for more information on formatting.

The <track> tag allows media elements to use timed text
tracks. This is loaded from a separate external file and runs
parallel to the main media resource playback. This tag must be
specified within a <video> block:

<video src='movie.avi' controls>
<source type='video/msvideo; codecs="xvid, mp3"'>

<track kind='subtitles' src='movie.en.vtt'
srclang='en' label='English Subtitles' default>

<track kind='subtitles' src='movie.fr.vtt'
srclang='fr' label='French Subtitles'>

</video>

The following attributes are available:

® kind — Specifies the type of information that this track
provides:

® subtitles — A transcription or translation of the
dialogue. Useful when the sound cannot be understood,
such as foreign languages.

® captions — A transcription or translation of the
dialogue, plus sound effects, music cues, and other audio
information. This is useful for deaf and hard-of-hearing
users.

e descriptions — Textual descriptions of video
content. This is useful for blind users, when it is
synthesized into an audio track.

e chapters — Chapter titles, useful for navigation.

¢ metadata — Content that should be interpreted by
supporting JavaScript, if required. Not presented by the
web browser directly.

src — The URL of the external text track data.
srclang — The language of the text track data.
label — Provides a user-readable title for the track.

default — A Boolean that sets one particular track to be
the default, if the user’s preferences do not specify a
default.

continued )

353



<canvas> . . . </canvas>

The <canvas> tag provides browsers with a bitmap canvas
that can be used for rendering graphics, animations, and other
custom visual elements in real time. It is designed to be a
flexible replacement for the proprietary Flash plug-in. The
element itself is highly dependent on JavaScript to do anything
useful, so there is very little you actually need to specify in
HTML. The content between the <canvas> starting and ending
tags will appear only in browsers that do not support the
canvas element:

<canvas id='myCanvas' height='500' width='200"'>
<figure>

<img src='image.jpg'>

<figcaption>

Your web browser does not support the HTML5
canvas.

A static image is displayed instead.
</figcaption>
</figure>
</canvas>

The following attributes are available:

® width — Specifies the display width of the canvas.
® height — Specifies the display height of the canvas.

It is strongly recommended that you assign the global attribute
id, too, as this is the most appropriate way to identify a
canvas object in JavaScript.

It is also recommended that the canvas should not be used for
static images or for elaborate content that can be marked up in
HTML and CSS. It is, of course, most useful for dynamically
generated visual content, interactive content, and embedded
content in place of Flash.

See Chapter 10, “Drawing with the HTML5 Canvas,” for more
information about using the canvas in JavaScript.

<math> . . . </math>

The <math> tag group can be used to access Mathematical Markup Language (MathML) elements and embed complex
mathematical formulas into your HTML web page. For a complete summary of all MathML elements and how to use them, see the

W3C page at Wwww.w3.0rg/TR/MathML/.

The <svg> tag group can be used to access Scalable Vector Graphics (SVG) elements and embed dynamic vector graphics into your
HTML web page. For a complete summary of all MathML elements and how to use them, see the W3C page at jyww.w3.0rg/TR/SVG/.
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he HTML table tags allow you to define a simple or complex grid-based structure in your web page. When compared to
HTML 4.01 and earlier, the <table> tag has gone through a major purge. Nearly all of the display attributes previously
allowable under HTML table tags, such as border, cellpadding, cellspacing, and width, are no longer valid. You

must use CSS to define these properties in HTML5.

Some alternatives to the HTML table structure include the CSS Flexible Box Model and CSS multi-column layout, both
described in Chapter 6, “Creating Boxes and Columns with CSS3.”

AllL HTML table tags support the standard global attributes, described earlier in this appendix in the section “HTML Global

Attributes.”

High-Level Table Structure

The following describes the table tags that can appear only
once and establishes the basic table structure before any table
data can be specified.

<table> ... </table>

The <table> tag group represents a simple or complex table,
filled with one or more rows and columns. The table itself is
most often a child of a section tag, described earlier in this
appendix in the section “HTML Sectioning Tags,” such as
<article>, <figure>, or simply <body>. It could be a
child of a group tag, but with the exception of <div>, this is
relatively rare:

<table>
</table>

In HTML 4.01 and earlier, tables could be stylized using HTML
attributes such as cellpadding, cellspacing, frame,
rules, and width. These attributes have been deprecated in
HTML5 and should not be used. Instead, you must style a table
using CSS.

There is one attribute that is still valid on <table>, but its
meaning has changed since HTML 4.01: border. In HTML5, if
its value is 0, this table is likely a layout table, meaning that it
is used across the entire web page in place of the semantic
layout and CSS. If its value is 1 or not specified, it is most
likely a nonlayout table, meaning that it shows only data.

<caption> . .. </caption>

The <caption> tag group represents an optional display block

that summarizes the table. It can be as small as a few words or
as large as a few paragraphs using multiple <p> blocks:

<table>
<caption>A description of this table</caption>
</table>

The caption will always appear at the top of the table, unless you
override it using the CSS declaration caption-side: bottom.

<colgroup><col> . . . </colgroup>
The <colgroup> tag group helps you to declare a table’s
column groups. This optional tag should appear early in the

table structure; its only allowed predecessor is <caption>.

Not all columns need to be in a group, but it can be useful if
you want to stylize a column group specifically with only one
CSS rule. This is done by using the global attribute id or
class on either <colgroup> or <col>:

<table>
<caption>A description of this table</caption>
<colgroup><col><col span='number'>...</colgroup>
</table>

The span attribute may be used on <col> to expand a specific
style to multiple columns. Or span can be applied to
<colgroup>, but only if there are no child <col>s within.

If you do not require any special column CSS styling, you can
omit the <colgroup> and <col> tags entirely.
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Table Rows and Cells

Individual rows and cells constitute the core table data. This is
the information that will appear within the grid layout provided
by HTML tables.

Cells that use the <th> tag center text in bold as a way of
differentiating themselves from the regular <td> cells. This can
easily be overridden using CSS.

<tr>...</tr>

The <tr> tag group represents a single vertical table row. It is
required for every row in the table but should come after the
<colgroup> tag group, if it is used. You can repeat the <tr>
tag group for as many rows as required by your table:

<table>
<caption>A description of this table</caption>
<colgroup><col><col span='number'>...</colgroup>

<tr>
</tr>

</table>

<th> ... </th>

The <th> tag group represents a single table header cell and
can be found only within a <tr> tag group. Each time it is
repeated in a <tr> parent block, a new horizontal header cell
is created, right to left. The total number of cells per row
should match the <colgroup><col>...</colgroup>
schema if used; otherwise, it should match the total of all other
<tr> and <td> members per row in this table. If not, the
table will appear incomplete with missing cells.

<table>
<caption>A description of this table</caption>
<colgroup><col><col span='number'>...</colgroup>
<igiEe
<th>...</th>

<th colspan='number'>...</th>
</tr>
</table>

The colspan attribute instructs a cell to span multiple
columns in that row. In addition, a rowspan attribute may be
specified to allow a single cell to grow downward and span
multiple table rows. For each subsequent <tr> row that is
interfered with, there will be one less <th> or <td> cell that
can be specified.

<td> ... </td>

The <td> tag group represents a single header cell and can be
found only within a <tr> tag group. Each time it is repeated
in a <tr> parent block, a new horizontal cell is created, right
to left. The total number of cells per row should match the
<colgroup><col>...</colgroup> schema if used;
otherwise, it should match the total of all other <tr> and
<td> members per row in this table. If not, the table will
appear incomplete with missing cells.

Its usage and implementation is exactly like the <th> tag
group, except that <th> is typically used only as the cells in
the first table row or the first column:

<table>
<caption>A description of this table</caption>

<colgroup><col><col span='number'>...</colgroup>

<tr>

<th id='coll'>...</th>

<th id='col2' colspan='number'>...</th>
</tr>
<tr>

<td headers='coll'>...</td>
<td headers='col2' colspan='number'>...</td>

</tr>
</table>

The colspan attribute instructs a cell to span multiple
columns in that row. In addition, a rowspan attribute may be
specified to allow a single cell to grow downward and span
multiple table rows. For each subsequent <tr> row that is
interfered with, there will be one less <th> or <td> cell that
can be specified.

New in HTMLS5 is the headers attribute. This optional feature
allows you to establish a clear link using a common name
between a data cell's header attribute and a header cell’s id
attribute: the <td headers='name'> tag and <th
id="'name'> tag. There is no visual change to establishing
this link when the table is rendered, but it does make parsing
the table easier for automated programs.
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Grouping Rows by Header, Body, and Footer

HTML5 Reference

It is possible to define which rows make up the table header,

body, and footer. If you implement this, it helps you to clarify
how each <tr>...</tr> group is used in the table, as some

rows may be column descriptions, some column data, and
others column summaries.

The benefit of using these tag groups is that they allow you to

create row groups, just as <colgroup> is used to create
column groups, for the purpose of CSS styling.

If you do not require any special row group CSS styling, you can

omit these tags entirely.

<thead>

The <thead> tag group represents one or more rows of cells
that define the column labels.

Only one <thead> tag group should be defined — and only
after the <caption> and <colgroup> tags, if used, and
before <tbody>, <tfoot>, and additional <tr>s. Only one
<thead> tag group may be used within <table>:

<table>
<caption>A description of this table</caption>
<colgroup><col><col span='number'>...</colgroup>
<thead>
REETS
<th>...</th>
<th colspan='number'>...</th>

</tr>
</thead>
<tr>
<td>...</td>

<td colspan='number'>...</td>
</tr>

</table>

<tbody>

The <tbody> tag group represents the body of actual data for

the table. As many <tr> rows as required can be defined
within this group:
<table>
<caption>A description of this table</caption>
<colgroup><col><col span='number'>...</colgroup>
<thead>
<tr>
<th>...</th>
<th colspan='number'>...</th>

</tr>
</thead>
<tbody>
<tr>
<td>...</td>
<td colspan='number'>...</td>

</tr>
</tboay>
e
The <tbody> tag group may be repeated throughout <table>,
essentially creating multiple batches of subtable rows.

<tfoot>

The <t foot> tag group represents one or more rows of cells
that either repeats the column labels or defines the column
summaries, if required.

This tag group can be used only after the <caption>,
<colgroup>, <thead>, and <tbody> blocks, if used, as the
bottom row or rows of the table. It should be the last tag group
before <table> ends:

<table>
<caption>A description of this table</caption>
<colgroup><col><col span='number'>...</colgroup>
<thead>
<tr>
<th>...</th>

<th colspan='number'>...</th>

</tr>
</thead>
<tbody>
<tr>
<td>...</td>
<td colspan='number'>...</td>

</tr>
</tbody>
<tfoot>

<tr>

<td>...</td>
<td colspan='number'>...</td>

</tr>
</tfoot>
</table>
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(L HTML form tags support the standard global attributes, described earlier in this appendix in the section “HTML

Global Attributes.”

Basic Form Structure

From a high level, an HTML form requires only an appropriately
created <form> tag group. All other tags can be used only
within this group.

<form> ... </form>

When defining an HTML form, you must configure where the
submitted data is to be sent to, which is the URL defined in the
action attribute, and how it is to get there, which is the
method attribute. After that, you still need to be concerned
with the CGI program that will be accepting the form input so
that you can process the user’s form submission request.

<form action='URL' method='method'>

</form>

Several attributes are available to forms. If you are creating a
JavaScript-only form, you do not need any additional
attributes; but if you do communicate with a server-side CGI,
you need to specify action at minimum.

® accept-charset — Identifies the preferred character
encoding method of the server-side CGI program.

® action — A URL of the server-side CGI program that will
accept the submitted form data.

® autocomplete — A Boolean that controls whether any
submitted data may be cached in the browser and
repopulated if this form is reused.

® enctype — The encoding type of the content attributes.
Possible values are as follows:

® application/x-www-form-urlencoded — The
default form encoding method, if enctype is
unspecified.

e multipart/form-data — Useful if uploading files
within the form, but not much else.

e text/plain — Backward compatible to older CGI
programs, but not recommended as submitted data could
be misinterpreted.

® method — The method that the data will be submitted
over HTTP. Possible values are as follows:

e get — Use the HTTP GET method.
e post — Use the HTTP POST method.

® name — A simple identifier to help locate the form in the
DOM.

® novalidate — A Boolean that disables all built-in
validation routines specified in HTML5.

® target — Identifies the browsing context when the form
is submitted.

<fieldset> . . . </fieldset>

The <fieldset> tag group represents a collection of similar
fields and other inputs. For example, if your web page asks for
registration information from the user, you may use one field
set for personal details, such as the first and last name, another
for contact details such as email address and phone number,
and another for mailing details, such as street, city, zip code,
and country.

Simply put, the <fieldset> tag enables you to subdivide
complex forms into categories and style each accordingly:

<form method='method' action='URL'>
<fieldset>

</fieldset>

</form>

When rendered by the browser, a <fieldset> group appears
like a gray box around all child fields and text. This can of
course be customized in CSS.

<legend> . .. </legend>

The <legend> tag group provides preamble text for the field
set. It appears in the top-left corner, overlapping the box
graphic:

<form method='method' action='URL'>
<fieldset>

<legend>Title of this field set</legend>

</fieldset>

</form>
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The form fields allow the user to insert data into the form
itself, directly within the browser window. This data will be
included when the form is submitted.

<label> . .. </label>

The <label> tag group represents an input field’s common
name for a form input. Although optional, this helps the
browser understand that the text is associated with a specific
field input:

<form method='method' action='URL'>
<fieldset>

<legend>Title of this field set</legend>

<label>

Field Label:
</label>

</fieldset>
</form>

<label> accepts two optional attributes:
® form — Links a label to a specific form from outside of a
<form> block.

® for — Links a label to an input, if that input is not
defined within the <label> block.

<input>
The <input> tag provides a way for the user to insert data

into the form. It may appear standalone anywhere inside of the
<form> block or within a <label> block, thus turning it into
a labeled control. This means that the user can click the labeled

text, and it is the input that is actually selected. This can
provide some usability improvements to complex forms:

<form method='method' action='URL'>
<fieldset>
<legend>Title of this field set</legend>
<label>Field Label:
<input type='type’
</label>

name='fieldname'>

</fieldset>

</form>

Input Attributes

accept — Acceptable MIME types for file input fields.

alt — An alternative text description for image input
fields.

autocomplete — Allows the browser to store the form
results for future reference.

autofocus — A Boolean that sets an element to be
focused when a page first loads.

checked — A Boolean that sets a radio or check box input
field to be on by default.

dirname — Applies a new name field that specifies the
input text’s direction, left to right (1tr) or right to left
(rt1).

disabled — Disables the input element so that the user
cannot change or use it in the form itself.

form — Specifies a parent form element identifier, if this
input element is not defined under a specific <form> tag
group.

formaction — Sets an alternative form action URL to
submit the form to with a submit input button.

formenctype — Sets an alternative form enctype
setting when submitting the form with a submit input
button.

formmethod — Sets an alternative form method setting
when submitting the form with a submit input button.

formnovalidate — Sets an alternative form
novalidate setting when submitting the form with a
submit input button.

formtarget — Sets an alternative form target setting
when submitting the form with a submit input button.

height — The height of the input field, measured in
pixels.

list — Links into a <datalist> identifier.

® max, min — The acceptable minimum and maximum values

a number input field can accept.

maxlength — The maximum number of characters the
input field can accept.

multiple — A Boolean that allows for multiple values to
be entered and submitted into a single text field.

name — The name of the input field used for CGI
submission.

continued )
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pattern — A regular expression pattern that sets the
acceptable input text formatting.

placeholder — Temporary text that appears in the input
field until the user starts typing.

readonly — A Boolean that specifies the input field
cannot be changed.

required — A Boolean that specifies the input requires a
text value.

® size — The width of the input field, measured by the
number of characters to display at once.

® src — Specifies the source URL for an image input button.

® step — The stepping amount that a number input field
increments or decrements by.

type — The input element’s type.
® value — The default value for the input element.
® width — The width of the input field, measured in pixels.

The following input types are accessible with the type attribute. Those that are new in HTML5 are described throughout Chapter 7,
“Creating HTML5 Form Inputs.”

Text-Based Input Types

email — An email address.

number — A number or number range.
password — A password.

search — A search query.

tel — A telephone number.

text — A generic text string.

url — A URL.

Time-Based Input Types

date — A date string.
datetime — A date and time string.

datetime-local — A date and time with a local
timezone string.

® month — A month number.

time — A time string.

® week — A week number.

Complex UI Input Types

color — Provides a pop-up color selector, new for HTML5.
range — Provides a slider bar, new for HTML5.

Other Input Types

button — Provides a clickable button. The value
attribute defines the button’s text.

checkbox — Provides a check box input.

file — Provides a way to specify a local file to be
uploaded. It is displayed as a text-like field that opens a
dialog box to browse the user’s local file system. It is
recommended that you use enctype='multipart/
form-data' in the parent form to ensure that large files
can be accepted.
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® hidden — Hidden from the user entirely; useful to pass
arbitrary data into the form that is not visible to the user.

® image — Provides a clickable button that is displayed as
an image identified by the src attribute.

® radio — Provides a radio button. Multiple radio buttons
can share the same name attribute, but only one can be
selectable.

® reset — Provides a button to reset the form to its default
state. The value attribute defines the button’s text.

® submit — Provides a button to submit the form. The
value attribute defines the button’s text.

Selection Pull-Downs

The <select>, <optgroup>, and <option> tag groups
define an input field that can be pulled down by the user as a
form input. This helps to save space in the form by displaying
only the current selection, rather than the whole Llist.

<select> ... </select>

<form method='method' action='URL'>
<fieldset>
<legend>Title of this field set</legend>
<label>Field Label:
<select name='fieldname'>
</select>
</label>

</fieldset>

</form>



<optgroup> . . . </optgroup>

<select name='fieldname'>
<optgroup label='group text'>
</optgroup>

</select>

<option> . . . </option>

<select name='fieldname'>
<optgroup label='group text'>
<option value='value'>option text</option>

</optgroup>

</select>

<datalist> . . . </datalist>

The <datalist> tag group is similar to <select>, except
that it applies its pull-down list into a text input element
directly, linked by the 1ist attribute value. Only after the user
begins to type in the text field will a filtered version of the
<datalist> options appear.

<form method='method' action='URL'>
<fieldset>

<legend>Title of this field set</legend>

<label>Field Label:

<input type='type'
list='listname'>

<datalist id='listname'>

name="'fieldname'

<option value='value'>text</option>

</datalist>
</label>

</fieldset>

</form>

HTML5 Reference

<textarea> . . . </textarea>

The <textarea> tag group represents a multilined text input
field:

<form method='method' action='URL'>
<fieldset>

<legend>Title of this field set</legend>

<label>Field Label:

<textarea name='fieldname'
cols="'number'>

rows="'number'

</textarea>
</label>

</fieldset>

</form>

<keygen>

The <keygen> tag represents a dynamic public-private key
generator. This can be used to validate the server’s response.
The public version of the key is submitted with the form, and
its private counterpart is stored locally in the browser:

<form method='method' action='URL'>
<fieldset>

<legend>Title of this field set</legend>

<label>Field Label:

<keygen name='fieldname'>
</label>

</fieldset>

</form>

continued )
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Data Submission and Display Feedback

The HTML tags that are used to submit a form usually appear as
the last components of the <form> block. At minimum there
should be a button that submits the form. It is not uncommon
to see all of the following elements appear outside of a
<form> block, as is the case when the data being submitted
and displayed is being handled only by JavaScript.

<button>
The <button> tag represents any type of clickable button.

<form method='method' action='URL'>

<button type='buttontype' name='buttonname'
value='buttontext'>

</form>

Button Types

® button — A generic button, useful for JavaScript-only data
submission. If type is undefined, this is the default.

® submit — A form submit button. This is the same as
<input type='submit'>.

® reset — A form reset button. This is the same as <input
type='reset'>.

<output> ... </output>

The <output> tag represents a placeholder for data that

will appear later. Such is the case of an Ajax form or a
JavaScript-only submission.

<form>

<button type='buttontype' name='buttonname'
value='buttontext'>

<output name='outputfield'></output>
</form>

. </progress>

The <progress> tag group represents a moving progress bar
indicating an action the user is waiting for. This element is a
JavaScript-only output mechanism and not used within
<form> blocks.

<progress> . .

<progress value='valuenumber' max='maxnumber'>
Total progress is valuenumber of maxnumber

</progress>

The content between the <progress> starting and ending
tags will appear only in browsers that do not support the
progress element.

<meter>

The <meter> tag group represents a static progress bar
indicating a snapshot in time and does not typically change
after the page has loaded. This element is a JavaScript-only or
static HTML output mechanism and is not used within <form>
blocks.

<meter value='valuenumber' max='maxnumber'>
Total progress is valuenumber of maxnumber
</meter>

The content between the <meter> starting and ending tags
will appear only in browsers that do not support the meter
element.
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Symbols

$= operator, 60, 68

*= operator, 60, 68

A= operator, 60

|= operator, 60, 66

~= operator, 60
<!--...-->tag, 330
= operator, 66

A

<a href> tag, 32
<a> tag, 10, 13, 15, 16, 324, 342
AAC sound codec, 220
<abbr> tag, 17, 324, 344
accept attribute, 359
accessible rich Internet applications (ARIA), 234
accesskey attribute, 328
Acid3 Test, 62
<acronym> tag, 16
:active pseudo-class, 95
add () method, 260-261
addEventListener () function, 291, 293, 296-297
<address> tag, 15, 324, 338
adjacent sibling combinator, 74
after () method, 154-155
align attribute, 17, 40
alink attribute, 16
alt attribute, 359
alternate link type, 333
Android, 21
animate () method, 158
animations, 102-105, 158, 214-217
Apache/Python, 303
append () method, 308-309
Apple Safari, 7, 9, 166, 221, 245, 247
<applet> tag, 16
Application Cache API (AppCache)
about, 4
creating manifests, 276-277
creating “Website Offline” fallback pages, 280-281
displaying locations with Google Maps, 282-283
updating, 278-279
archive attribute, 17
<area> tag, 13, 16, 324, 349-350
ARIA (accessible rich Internet applications), 234
<article> tag, 12, 27-29, 34, 37, 324, 337
<aside> tag, 12, 29, 38-39, 324, 338
async attribute, 13

Index

attr () method, 154-155
attributes. See also specific attributes
Canvas API, 181
(ssS, 327
direct pixel manipulation, 184
for drawing, 183-184
language, 328
new and changed, 12-15
obsolete, 16-17
selecting elements by, 60, 65
text, 184, 328
user interaction, 328
values, 66-69
audio and video
controlling playback with JavaScript, 230-231
embedding movie players with VideoJS, 232-233
formats, 220-221
installing movide encoders, 222-223
playing movies with video element, 226-227
playing sound with audio element, 228-229

reencoding movies with Miro Video Converter, 224-225

<audio> tag, 12, 219, 228-231, 324, 352
author link type, 333

autocomplete attribute, 13, 134, 359
autofocus attribute, 13, 133, 359
autoplay attribute, 219, 230-231

axis attribute, 17

B
<b> tag, 10, 15, 324, 346
background attribute, 11, 16, 40, 77-79, 92-97, 189
backward compatibility, 8-9
badge, 44
<base> tag, 13, 324, 332
<basefont> tag, 16
<bdi> tag, 12, 324, 347
<bdo> tag, 324, 348
before () method, 154-155
beginPath () method, 190-191
bgcolor attribute, 11, 17
<big> tag, 16
<blockguote> tag, 10, 324, 339
blur () method, 86-87, 156
<body> tag
about, 10-11, 16-17, 324, 336
declaring headers and footers, 31
editing content, 56-57
in HTML5 canvas, 180-181, 189
in semantic layout, 26
border attribute, 15, 17, 61, 84-85, 90-92, 94
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box-direction property, 107, 117 charset attribute, 13, 16
box-flex property, 106, 112-113, 114 checked attribute, 359
box-flex-group property, 113 checkPermission () method, 313, 316-317
box-ordinal-group property, 107, 116-117 child pseudo-class, 61, 70-73
box-orient property, 106, 108-109, 110-111 Chrome (Google), 6, 8, 21, 221, 245, 247, 255, 312-323
box-shadow property, 61, 86-87 Chrome Inspector
<br> tag, 10, 16, 324, 348 about, 3
browser events, 3, 156-157, 236-237 adding JavaScript breakpoints, 174-175
browser support adding watch expressions, 178-179
Application Cache API, 274 elements’ structure and layout, 168-169
Canvas API, 180 examining JavaScript code, 172-173
Desktop Notifications API, 312 launching, 166-167
drag and drop, 234-235 modifying HTML and CSS code in real time, 170-171
HTML5, 44-45, 221 stepping through JavaScript code, 176-177
IndexedDB API, 251 Chromium audio formats, 221
with plug-ins, 22-23 <cite> tag, 15, 324, 343
Web SQL Database API, 251 class attribute, 160-163, 327
Web Storage API, 250 classes, 60, 64. See also specific classes
WebSockets, 302 classid attribute, 17
browserOnline () method, 273 clear () method, 16, 35, 40, 253
browsers. See web browsers clearData () method, 247
<button> tag, 13, 324, 362 clearObject () method, 217
click () method, 156, 162-163, 206-209
C client-side storage
cancel () method, 314, 318-319

creating IndexedDB object stores, 258-259
deleting IndexedDB object stores, 265

deleting objects using IndexedDB API, 264
identifying online browsers, 266-267
identifying online networks, 268-271

listening for online and offline events, 272-273

Canvas API
about, 3
creating animations, 214-217
cropping images, 203
declaring canvas elements, 186-187

querying individual pixels, 204-205 opening IndexedDB databases, 257

retrieving data from Web Storage API, 254-255
retrieving objects using IndexedDB API, 262-263
storing data using Web Storage API, 252-253
storing objects using IndexedDB API, 260-261

close () method, 303

closePath () method, 191

<code> tag, 324, 344

codebase attribute, 17

rotating x- and y-axes, 212-213

scaling images, 202

tracking mouse activity, 206-209

translating x- and y-axes, 210-211

using gradient colors, 196-199

using solid color, 194-195
<canvas> tag

about, 12, 324, 354

fallbacks, 43

on HTML5 canvas, 180-181, 186-187, 206-209
<caption> tag, 52-53, 324, 355
CDN (content delivery network), 150
cellpadding attribute, 17
cellspacing attribute, 17

codetype attribute, 17

<col> tag, 17, 324, 355

<colgroup> tag, 17, 324, 355

color attribute, 14, 77, 86-87

color/color gradients, 96-97, 144-145, 185, 194-199
ColorPicker plug-in, 144-145

<center> fag, 3, 11, 16 column-count property, 83, 118, 120, 121

char attribute, 17
charoff attribute, 17

column-gap property, 122-123

column-rule property, 119, 123

column-span property, 124-125
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column-width property, 119, 121 dblclick () method, 156, 206-209

columns, 118-119, 122-125 <dd> tag, 324, 340

combinators (CSS), 61 declare attribute, 17

<command> tag, 8, 9, 12, 324 <del> tag, 325

<!-comment> tag, 324 deleteObjectStore () method, 265

compact attribute, 17 descendents, 61

compliance (HTML), 18-19 Desktop Notifications API

conditional breakpoints, 175 customizing Desktop Notification UI, 320-321
console.log () function, 157 launching messages, 318-319

containers, 220 listening for events, 322-323

content, 56, 158-159 requesting user permission to display desktop notifications,
content delivery network (CDN), 150 316-317

contenteditable attribute, 14, 56, 57, 328 detach () method, 154-155

Context API, 181-182 <details> tag, 9, 12, 58-59, 325

context state, 182 Device Access, 45

<dfn> tag, 325, 343
<dir> tag, 16, 328
direct pixel manipulation, 184

contextmenu attribute, 14, 328
continue () method, 262-263

controls attribute, 219
dirname attribute, 359

cookies, 4

coordinates, requesting, 285 disabled attribute, 13, 359

cords attribute, 16 display: block object, 124-125
createHTMLNotification () method, 313 display: box object, 3. See also Flexible Box Model

display feedback, 362

display property, 106, 108-109

<div> tag, 11, 30, 31, 106, 118, 325, 341
<d1> tag, 17, 324, 340

createLinearGradient () method, 196-197
createNotification () method, 313, 318-319
createObjectStore () method, 259
createRadialGradient () method, 198-199
CSS (Cascading Style Sheets) <doctype> tag, 24-25, 324, 330
about, 3, 60-63, 327 document-ready setup, 148-149
DOM, 154-155, 175
drag and drop
events, 4, 242-247
handling events, 242-247

assigning styles to layout elements, 40-41
declaring section and article layout elements, 34
displaying fixed-meter bars, 49

modifying code in real time, 170-171

using with jQuery, 149, 160-161 specifying drop zones, 240-241
ess () function, 117, 161 specifying objects to drag, 238-239
CSS Selectors Test, 62 visually enhancing, 248-249
(SS Validation Service, 19 drag events, 235-239, 241, 248
CSSWG (CSS Working Group), 60 draggable attribute, 14, 328

Dragonfly, 166
drawImage () method, 200-201, 202, 203

currentTime property, 231

D drawobject () method, 217

data attributes, 3, 14 drop event, 236, 237

databases (IndexedDB), 257 drop-down lists, 136-137

<datalist> tag, 8, 12, 136-137, 324, 361 dropzone attribute, 235-236, 240-241, 328
DataTransfer object, 247 <dt> tag, 324, 340

date attribute, 14 duration property, 231

date input type, 140-141

datetime attribute, 14 E

each () method, 238-239
<element> tag, 60, 160-161

datetime-local attribute, 14
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elements. See also specific elements
adding CSS classes with jQuery, 160-161
applying images as borders, 90-91
changing background images, 78-79
changing opacity, 88-89
customizing font, 80-81
draggable, 235
drop zone, 235-236
examining structure and layout, 168-169
executing jQuery methods on, 152-153
formatting text overfllow inside, 82-83
manipulating via the DOM, 154-155
removing CSS classes on with jQuery, 160-161
selecting, 60-61, 64-77, 149

Elements panel, 168-169

<em> tag, 325, 342

email attribute, 14

email input types, 128

<embed> tag, 12, 16, 325, 351

embedding tags, 324, 349-354

encoders, 222-223

EOT (Embedded OpenType), 80

event listener breakpoints, 175

event object, 208

events. See also specific events
AppCache, 275
browser, 3, 156-157, 236-237
desktop notification, 322-323
drag-and-drop, 4, 242-247
Web Worker, 298-299

eventType, 206-209

ExplorerCanvas, 180

Extensible Hypertext Markup Language (XHTML), 11

F

fade () method, 158

fallbacks, 42-43, 285

FFmpeg, 222

<fieldset> tag, 8, 13, 325, 358

<figcaption> tag, 3, 12, 38, 52-53, 82-83, 325, 341

<figure> tag, 3, 12, 29, 38-39, 52-53, 325, 341
FileSystem API, 251

£i11 () method, 181, 185, 188, 190-191
fillStyle attribute, 194-195

fillText () method, 192

Firebug, 166

Firefox (Mozilla), 6, 9, 21, 166, 221, 245, 247, 311, 315

fireNetworkEvent () method, 270-271
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first link type, 333
fixed-meter bars, displaying, 48-49
Flash video. See audio and video
flat Cartesian surface, 182
flexibility, 106
Flexible Box Model
about, 3
alternatives to, 107
creating, 108-111
horizontally packing objects within, 114
reordering objects in, 116-117
stretching and shrinking, 112-113
vertically aligning objects within, 115
float property, 40
focus () method, 156
Font Squirrel, 80
<font> tag, 3, 11, 16, 80-81, 192
@font-face, 80-81
font-family property, 80-81
font-style property, 81
font-weight property, 81
<footer> tag, 12, 26, 27, 30-31, 325, 336
forced height/width, 114-115
form attributes, 359
form fields, 359-361
<form> tag, 13, 146-147, 324, 325, 358-359
forms, 3, 146-147
<frame> tag, 3, 16, 17
frameborder attribute, 17
<frameset> tag, 11, 16
function () method, 152-153

G

gaps, adding between columns, 122-123

GCF (Google Chrome Frame) plug-in, 22-23
general sibling combinator, 74

Geolocation API, 4, 284-289

get () method, 264
getCurrentPosition () method, 285, 287
global attributes, 56, 182, 327-329
globalAlpha attribute, 201

Google Chrome, 6, 8, 21, 221, 245, 247, 255, 312-323

Google Chrome Development Tools, 166
Google Chrome Frame, 180

Google Chrome Frame (GCF) plug-in, 22-23
Google Gears, 286, 315

Google Maps API, 282-283, 288-289
Google Speech API, 135

GPS services, 4, 284-289
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gradient object, 63, 198-199 changing element background, 78-79

gradient.addColorStop () method, 197 customizing scroll bars with, 92-95

gradients (color), 96-97, 194-199 <img> tag, 10, 15, 16, 17, 39, 53, 235, 325, 349
importScripts () method, 300-301

H IndexedDB API, 251, 256-265

<hl...h6> tags, 10, 325, 338

H.264 video codec, 220

<head> tag, 15, 17, 151, 325, 331
<header> tag, 12, 26, 27, 30-31, 325, 336
height attribute, 17, 40, 115, 359
help link type, 333

<hgroup> tag, 12, 28, 36, 37, 325, 338
hidden attribute, 14, 328

hide () method, 158-159, 248

high attribute, 48-49

high-level table structure, 355

infobar, 316
init () method, 286
input fields, 3, 131, 132, 133, 146-147
<input> tag, 13, 136-137, 142-143, 146-147, 325, 359-360
input types
date, 140-141
email, 128
number, 126
range, 142-143
search, 130

telephone, 127
hotkeys (Chrome Inspector), 167 URL, 129

hover () method, 156, 248
:hover pseudo-class, 95, 105
<hr> tag, 10, 15, 17, 325, 339 interactive tags, 324

hreflang attribute, 13 Internet Explorer (Microsoft), 7, 9, 21, 22-23, 166, 221, 245, 247
hspace attribute, 17 i0S Safari, 21

HTML (Hypertext Markup Language), 8-11, 18-21, 106, 118, 162-163,
170-171

html () method, 154-155
<html> tag, 10, 13, 17, 73, 325, 331
HTML Test, 22
HTML5. See also specific topics
about, 2-5
backward compatibility, 8-9
future of, 5

<ins> tag, 325
interactive summaries, 58-59

Irish, Paul (Google employee), 214
<isindex> tag, 16

ISO HTML, 11

itemid attribute, 329
itemprop attribute, 329
itemref attribute, 329
itemscope attribute, 329
itemtype attribute, 329

of markup languages, 10-11 J

reference guide, 324-362 JavaScript. See also WebSockets API
support, 22-23, 44-45 breakpoint, 174-175

tags and attributes, 12-17 code, 172-173, 176-177

validating websites for compliance, 18-19 controlling audio and video playback with, 230-231

web browsers, 6-7, 20-21 creating Web Worker files, 294-295
HTML5 Test, 20-21 Math object, 213
I SQL commands in, 251
WebSockets on JavaScript client, 303

<i> tag, 10, 15, 325, 345
JavaScript initialization, 181

icon link type, 333
id attribute, 162-163, 186, 327
IDBKeyRange interface, 263

JavaScript Programmer’s Guide to Regular Expressions, 138
jQuery
about, 3, 148-149

10s, 60, 64 dding €SS cl L

<iframe> tag, 8, 13, 17, 325, 350 a 1ng' . classes on elements, 160-161
. customizing browser events, 156-157
images

applying as element borders, 90-91 downloading, 150

on canvas, 200-203 executing methods on elements, 152-153

hiding content, 158-159
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jQuery (continued) margin attribute, 16, 17, 40
loading, 151 <mark> tag, 3, 12, 54, 325, 346
manipulating elements via the DOM, 154-155 markup languages, 2, 10-11
removing CSS classes on elements, 160-161 <math> tag, 213, 325, 354
scrolling transitions, 164-165 max attribute, 13, 50-51, 359
sending custom HTML attribute data into, 162-163 measureText () method, 193
showing content, 158-159 media attribute, 13, 46, 333
jQuery API Reference, 154 media types, 333
jQuery Easing plug-in, 165 <menu> tag, 13, 15, 17, 325
jQuery global function, 148 messages, 306-309, 318-319
jQuery plug-ins, 164, 165, 249 <meta> tag, 13, 17, 22, 325, 334-335
jQuery ScrollTo plug-in, 164 metadata tags, 324, 330-335
jQuery UI, 141, 150 <meter> tag, 3, 9, 12, 48-49, 325, 362
methods. See also specific methods
K calling, 149

<kbd> tag, 325, 345

Kennedy, Niall (blogger), 227

key path, 251

keyboard shortcuts (Chrome Inspector), 167
keydown () method, 156

<keygen> tag, 8, 9, 12, 325, 361
keypress () method, 156

keyup () method, 156

Canvas API, 181

chaining, 149

context state, 182

direct pixel manipulation, 184

drawing, 183-184

jQuery, 149, 152-153
metrics object, 193
microdata, 329

L Microsoft Internet Explorer, 7, 9, 21, 22-23, 166, 221, 245, 247
<label> tag, 13, 325, 359 min attribute, 13, 47, 114-115, 359

language attribute, 15, 328 Miro Video Converter (MVC), 222-225

last link type, 333 mobile browsers, 7, 46-47, 234-235

layout elements, 40-41 Modernizr, 141, 145

<legend> tag, 325, 358 Mojolicious, 310

<1i> tag, 10, 325, 340 month attribute, 14

Library (jQuery), 148-149 Motorola Xoom, 47

license link type, 333 mouse events, 206-209, 234

line breaks, 55 movie containers, 220

linear gradient color, 196-197 moving progress meters, 50-51

<link> tag, 11, 13, 16, 17, 325, 332-333 Mozilla Firefox, 6, 9, 21, 166, 221, 245, 247, 311, 315
1ist attribute, 13, 136-137, 359 mozRequestAnimationFrame (), 214

load () method, 230-231 MP3 sound container and audio codec, 220

locations, displaying with Google Maps, 282-283 MP4 movie container, 220

multi-column layouts
about, 3, 107, 118-119

logMessage () function, 309
longdesc attribute, 17

Loop attribute, 219 adding rules and gaps between columns, 122-123
lostNetwork () function, 268-271 auto-focusing on input fields, 133
Low attribute, 48-49 creating, 120-121
creating drop-down lists for text input suggestions, 136-137
M creating input types, 126-130, 140-145
manifest attribute, 13 disabling auto-completion of input text, 134
manifest file, 274-275 linking input fields to specific forms, 146-147
<map> tag, 325, 349-350 requiring values in input fields, 131

368



restricting input values using pattern matching, 138-139

setting placeholders for input fields, 132

spanning objects horizontally across columns, 124-125

speech input, 135
multiple attribute, 13, 359
multitouch, 209
muted attribute, 219
MVC (Miro Video Converter), 222-225

N

name attribute, 16, 334-335, 359

natural height/width, 114-115

<nav> tag, 12, 27, 32-33, 326, 337
navigator.geolocation object, 284-285
navigator.onLine property, 266-267, 268-271, 273
networks, 268-271

The New Bulletproof @font-face Syntax, 80
News Ticker WebSocket Service, 310
newWorker () method, 297

next link type, 333

<noframes> tag, 16

nohref attribute, 16

<noscript> tag, 326, 346

noshade attribute, 17

Notification Constructor, 315
NotificationCenter interface, 313
Notifications API, 5
notifyMessage.cancel () method, 323
nowrap attrribute, 17

number attribute, 14

number input types, 126

0

object stores, 251, 265
<object> tag, 17, 149, 232-233, 326, 351
objects. See also specific objects
dragging out of/into web pages, 237
in flexible boxes, 112-117
in IndexedDB API, 260-265
spanning horizontally across columns, 124-125
specifying to drag, 238-239
transforming dimensions, 98-99
offline detection, 4
offline events, 272-273
offset () method, 208
0GG movie container, 220
0gg Vorbis, 229
<ol> tag, 13, 17, 326, 340
onclick property, 314, 322-323
onclose property, 314, 322-323

Index

ondisplay property, 314, 322-323
onDragEnd () function, 247
onDragOver () function, 241
onDrop () function, 247
onerror property, 314, 322-323
onEventFunction, 208

online events, 272-273
onMessage () function, 290
onOpen () function, 306
onWorkerMessage (), 293
opacity property, 88-89

open (), 269, 306

Opera, 6, 9, 21, 166, 221, 234, 311
<optgroup> tag, 326, 361
optimum attribute, 48-49
<option> tag, 16, 137, 326, 361
origin, 210

0S X Safari, 21

OTF (OpenType font), 80
<output> tag, 12, 13, 143, 308-309, 326, 362
overflow property, 92
overlay property, 95

P

<p> tag, 10, 28, 326, 339

padding property, 40

Paltanavicius, Adomas (software developer), 207
paragraph layout elements, 36-37
<param> tag, 17, 326, 351
Participatory Culture Foundation, 224
paths, 183-184, 190-191

pattern attribute, 13, 138-139, 360
Perl, 303

PHP, 303

phrasing tags, 324, 342-348
picture class, 75

pingback link type, 333

pixels, 204-205

placeholder attribute, 13, 132, 360
plane transformations, 182-183
play () method, 230-231

port object, 292

position property, 40, 89
postMessage (), 296-297

<pre> tag, 10, 17, 326, 339
prefetch link type, 333

Pretty-Print feature, 172

prev link type, 333

profile attribute, 17
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<progress> tag, 3, 9, 12, 50-51, 326, 362
properties. See specific properties
pseudo-classes, 61, 70-73, 76

“Puckman” animation, 217

put () method, 261

putImageData () method, 205

Q

<qg> tag, 326, 343
QuirksMode.org CSS tests, 62-63

R

radial gradient color, 198-199

range, 263

range attribute, 14

range input type, 142-143

readonly attribute, 360

ready () method, 152-153

readyState property, 230-231
rectangles, 188-189

reencoding, 222, 224-225

reference guide, 324-362

reference rendering test, 62

regular expression, 138

rel attribute, 13

Relay WebSocket Service, 310
removeAttr () method, 154-155
removeItem () method, 253
requestAnimationFrame () method, 215
requestPermission () method, 313, 316-319
required attribute, 13, 131, 360
Resources panel (Chrome Inspector), 173
restore () method, 211, 212-213
reversed attribute, 13

rotate () method, 98-99, 212-213

rows, 357

<rp> tag, 12, 326, 347

<rt> tag, 12, 326, 347

<ruby> tag, 8, 9, 12, 326, 347

rulers, adding in between columns, 122-123
rules (CSS), 60

rules attribute, 17

S

<s> tag, 15, 326, 343

Safari (Apple), 7, 9, 166, 221, 245, 247
sameless attribute, 13

<samp> tag, 326, 345

sandbox attribute, 13
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save () method, 211, 212-213
scale function, 98-99

scheme attribute, 17

scope attribute, 13, 17

<script> tag, 13, 15, 326, 334
scroll bar, 92-95

scrolling attribute, 17
scrollTip method, 308-309
search attribute, 14

search input types, 130

search link type, 333

<section> tag, 12, 26, 27, 34-35, 326, 337
sectioning tags, 324, 336-338
<select> tag, 13, 326, 360
selection pull-downs, 360-361
selector: attribute, 63, 103-105
selectors (CSS), 49, 60-61
self.postMessage (), 291
Semantic Data Extractor, 19
semantic layout, 2, 26-29

send () method, 303
setDragImage () method, 248
setInterval () method, 214, 215, 273, 278-279
setItem() method, 252-253
setTimeout () method, 214, 215
setVersion () method, 259

SGML (Standard Generalized Markup Language), 10
shadow effects, 86-87

shape attribute, 16

shapes, drawing, 183

show () method, 158-159, 314, 319
sibling elements, 61, 74-75
sidebar link type, 333

size attribute, 13, 17

skew function, 98-99

slide () method, 158

<small> tag, 15, 326, 343

sound, 228-229

sound containers, 220

<source> tag, 219, 226-227, 228-229, 326, 353
<span> tag, 56, 124, 326, 348
speech input, 135

Speex, 229

spellcheck attribute, 14, 57, 328
sprite sheet, 203

SQL commands, 251

src attribute, 80-81, 226-227
srcdoc attribute, 13



srcDragElement global variable, 242-243
standalone tags, 10

Standard Generalized Markup Language (SGML), 10

standards (HTML), 8-9

standby attribute, 17

static HTML5, 5

step attribute, 13

storage databases, 4
store.openCursor () method, 262-263
strict tags, 11

<strike> tag, 3, 16

stroke () method, 181, 185, 190-191
stroke rectangle, 188

strokeStyle attribute, 194-195
strokeText (), 192

<strong> tag, 15, 326, 342
<style> tag, 13, 41, 326, 327, 333
stylesheet link type, 333

<sub> tag, 326, 344

submit () method, 156

<summary> tag, 58-59, 325

<sup> tag, 326, 344

support. See browser support

<svg> tag, 326, 354

swapCache () method, 275, 278-279
synchronization, 4

syntax (CSS), 60-61

T

tabindex attribute, 328

<table> tag, 17, 107, 326, 355

table tags, 324, 355-357

tags. See also specific tags
about, 324-326
embedding, 349-354
grouping, 339-341
HTML, 10
metadata, 330-335
new and changed, 12-15
obsolete, 16-17
phrasing, 342-348
sectioning, 336-338
table, 355-357

target attribute, 13, 17

<tbody> tag, 17, 326, 357

<td> tag, 17, 326, 356

tel attribute, 14

telephone input types, 127

testNetwork () function, 268-271, 273
testXHR () function, 273

text attribute, 11, 16, 328
<textarea> tag, 13, 95, 326, 361
text-based input types, 360
text-shadow.column-count, 83
<tfoot> tag, 17, 326, 357

<th> tag, 17, 326, 356

<thead> tag, 17, 326, 357

Theora video codec, 220

<time> tag, 8, 9, 12, 14, 326, 344
Time WebSocket Service, 310

time-based input types, 360

timing value, 103-105

<title> tag, 10, 75, 139, 326, 328, 331
<tr> tag, 17, 326, 356

<track> tag, 326, 353

transform property, 49, 61, 98-99
transition property, 98-99, 100-101
transitional tags, 11

translate () method, 98-99, 212-213
<tt> tag, 3, 10, 16

TTF (TrueType font), 80

Index

type attribute, 13, 17, 70-71, 135, 136-137, 138-139

U

<u> tag, 3, 16, 346

UT (user interface) tags, 3

<ul> tag, 10, 17, 326, 340

up link type, 333

update () method, 275, 278-279
url attribute, 14

URL input types, 129

user interaction attributes, 328
user selection, 77

users

displaying current location with Google Maps, 288-289

editing content, 56
requesting current location, 286-287

requesting permission to display desktop notifications, 316-317

spell-checking content, 57
useWhileOffline class, 306
useWhileOnline class, 306

'

valign attribute, 17
value attribute, 48-49, 50-51
valuetype attribute, 17
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<var> tag, 326, 345 falling back from non-web Worker browsers, 300-301
version attribute, 17 launching events from web applications, 298-299
video. See audio and video linking to web applications, 296-297

<video> tag, 12, 43, 218-219, 226-233, 326, 352 WebKit, 7

VideoJsS, 232-233 webkitRequestAnimationFrame (), 214

v1link attribute, 16 WebM movie container, 220

Vorbis audio codec, 220 Web0S, 21

VP8 video codec, 220 “Website Offline” fallback page, 280-281

vspace attribute, 17 websocket .addEventListener () method, 305

websocket.send () method, 307

W WebSockets API
W3C DOM Level 2 MouseEvent object, 234
about, 4

W3C Markup Validation Service, 18 creating clients, 304-305
W3C Quality Assurance, 19 displaying messages, 308-309
watch expressions, 178-179
WAV sound container, 220
<wbr> tag, 12, 55, 326, 348

interacting with services, 310-311
sending messages, 306-307
week attribute, 14
web applications, 296-299 WHATWG (Web Hypertext Application Technology Working Group), 2, 11

web browsers width attribute, 17, 40, 91, 114
fallbacks for outdated, 42-43

Flexible Box Model, 107

HTML5, 6-7

identifying whether they are online, 266-267
multi-column layouts, 119

non-Web Worker, 300-301

resizing websites for mobile, 46-47

window.open () function, 163
window.WebSocket object, 304-305
Windows Phone 7, 21

worker object, 296-297

worker .addEventListener (), 292

workflow notifications, 312

validating, 20-21, 62-63 X
web engines, 61 x-axis, 210-213
Web Hypertext Application Technology Working Group (WHATWG), 2, 11 XHTML (Extensible Hypertext Markup Language), 11
Web Inspector, 166 XMLHt tpRequest (), 268-271, 295. See also WebSockets API
web pages, 24-25, 237 xpos, 86-87

web safe fonts, 80-81
web servers, 303
Web SQL Database API, 251

Y-Z

y-axis, 210-213

Web Storage API, 4, 250-255 Yip, 315
Web Workers ypos, 86-87
about, 4 z-index property, 40, 88-89

creating JavaScript files, 294-295
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